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LOI NOI PAU

Hoi nghi Toan qudc Khoa hoc Trai dat va Tai nguyén véi Phat trién bén viing - ERSD dugc
Trudng Dai hoc Mo - Dia chat (HUMG) va céc di tac to chirc 2 nam mét lan dé cac nha chuyén mén
trong va ngoai nudc tu hoi, gidi thieu nhiing két qua va huéng nghién cau khoa hoc méi, thao luan vé
cac xu thé phaét trién, thach thirc va co hoi mai déi véi nhidu linh khac nhau cua Khoa hoc Trai dat,
Tai nguyén va cac nganh khac cd lién quan.

Tiép nbi thanh cong cua Hoi nghi 1an tha nhét nam 2018 (ERSD 2018) va dugc su cho phép cua
Bo6 Gio duc va Dao tao, Hoi nghi Toan qudc Khoa hoc Trai dat va Tai nguyén voéi Phat trién bén viing
lan thir hai (ERSD 2020) duge Truong Dai hoc Mo - Dia chat (HUMG) dang cai t6 chirc voi sy phdi
hop dong t6 chirc cua nhiéu don vi quan ly, nghién ctiu khoa hoc, dao tao va san Xuit co uy tin trong
nugc gém Téap doan Cong nghiép Than - Khoang san Viét Nam, Tap doan Dau khi Quéc gia Viét
Nam, Tong cuc Dia chit va Khoéang san Viét Nam, Cuc Po dac, Ban d6 va Thong tin dia ly Viét Nam,
Vién Dia chit va Dia vat ly bién, Vién Khoa hoc Bia chat va Khoang san, Truong Pai hoc Cong nghé
Déng Nai, Truong Pai hoc Pong A, Trudng Pai hoc Thu Dau Mat, Téng hoi Dia chat Viét Nam, Hoi
Khoa hoc Cong nghé Mo Viét Nam, Hoi Cong trinh ngam Viét Nam, Hoi Bia chat Thiy vin Viét
Nam, Hoi Dbia chat Cong trinh va Moi truong Viét Nam, Hoi Ky thuat N6 min Viét Nam, Hoi Khoa
hoc K§ thuat Bia vat ly Viét Nam, Hoi Tric dia - Ban d6 - Vién tham Viét Nam, va véi su tham gia
ctia nhiéu t6 chiic va ca nhan khac.

Cac cha dé chinh cua Hoi nghi lan nay tap trung vao thao luan céac két qua khoa hoc céng nghé
va hudng nghién ctu méi cua Khoa hoc Trai dit va Tai nguyén thién nhién, Khai thac va st dung tai
nguyén dia chat, Méi truong va céac linh vuc khoa hoc khac ¢6 lién quan nhu Co - Dién, Cong nghé
Thong tin, Xay dung, ... cling nhu viéc ung dung ching vao phat trién bén viing ddi voi nhiéu linh
vuc khac nhau cua khoa hoc cong nghg, kinh té va xa hoi.

Trong qué trinh t6 chirc Hoi nghi, Ban To chic da nhan dugc sy quan tdm cia dong dao cac nha
khoa hoc, chuyén mon va quan ly trong va ngoai nudc, trong d6 ¢6 hon 300 bao cao khoa hoc lién
quan téi cac chii dé cua Hoi nghi da duoc guri t6i Ban bién tap. Trén co s¢ do, 255 bdo céo co chat
luong da duoc lya chon va xuat ban trong Tuyén tap tom tit cac bao cao va Tuyén tap cac béo céo
toan van caa Hoi nghi. Bao c4o toan van dugc tap hop thanh 16 tap, mdi tap tng voi mot cha dé khoa
hoc sau:

1. Pia chat khu vuc

2. Pia chat céng trinh - Pja chat thaiy van

3. Tai nguyén dia chdt va phat trién bén viing '

4. M6i trwvong trong khai thac tai nguyén va phat trién bén viing

5. An toan mg

6. Cong nghé va thiét b khai thac

7. Thu héi va ché bién khoang sdn

8. Cong trinh ngam va Dja ki thut

9. Vat liéu va két cau

10. Ky thugt dau khi tich hop

11. Trdc dia

12. Bdn do, Vién tham va Hé thong théng tin dia ly

13. Khoa hoc Co ban trong linh vuc Khoa hoc Trdi dét va Méi truong

14. Co khi, dién va Tu dong hoa

15. Cbng nghé thong tin

16. Phan tich di li¢u va hoc may

Toan bo thdng tin khoa hoc vé hoi nghi, trong d6 c6 Tuyén tap cac bao cdo toan van, duoc dua
I&n trang Website chinh thirc caa Hoi nghi tai dia chi: http://ersd2020.humg.edu.vn/.

Ban té chuc xin tran trong cam on Trudng Pai hoc Mo - Bia chét, véi tu cach 1a don vi ding cai
t6 chirc Hoi nghi, cting cac don vi dong té chie da hop tac va gop phan quan trong vao su thanh cong
cua Hoi nghi ndy. Cam on cac nha khoa hoc da dong gop cac cong bd khoa hoc c6 gia tri cho Hoi
nghi. Ban t6 chirc ciing danh gia cao sy nd lyc cua Ban bién tap va cac chuyén gia bién tap dé nang
cao chat lugng cua cac bao cao khoa hoc ciing nhu sy ¢6 gang I6n caa Ban thu ky trong viéc chuan bi
va to chirc hoi nghi nay.


http://ersd2020.humg.edu.vn/

Ban t6 chirc mong muén tlep tuc nhan duoc sy hop tac chat che va gop y chan thanh cua cac don
vi va ca nhan ddi voi viéc chuan bi, té chic, bién tap, va xuét ban cac bao céo khoa hoc, nham nang
cao chét luong cua cac hoi nghi tiép theo, gép phan thuc day su phét trién bén vitng cua cac hoat dong
nghién ciru khoa hoc, chuyén giao cong nghé thugc cac linh vuc Khoa hoc Trai dat va Tai nguyén va
cac linh vuc khoa hoc khéc ¢6 lién quan.

TRUONG BAN TO CHUTC
GS.TS Tran Thanh Hai
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SUSTAINABLE DEVELOPMENT
Nghién ctu du bdo mutc d6 anh hudng dén moi truong khéng khi
tir hoat dong nha may xi mang

Vi Thi Lan Anh**, Nguyén Phuong!, Nguyén Phuong DPong*
! Truong Dai hoc M6 - Dja chat

TOM TAT

Nganh cong nghiép san xuat xi ming ¢ Viét Nam 1a mot trong s cac nganh cong nghi¢p co vi tri quan
trong trong nén kinh té quéc dan. Trong nhiing ndm qua, quy hoach phat trién nganh cong nghiép xi ming
duoc coi 1a mét cdng cu hoach dinh phét trién cac nganh céng nghiép khéc. Tuy nhién, trong qua trinh hoat
dong cua nha may gay anh huong khong nho dén moéi trudng xung quanh. Vi vay, viéc nghién ciru danh
gia anh huong dén moi truong, dac biét 1a méi truong khéng khi do hoat dong cia cac nha may xi mang;
tir d6 dé xuat giai phap giam thicu dam yéu cau phat trién bén viing la can thiét. B¢ du bao tac dong trong
qua trinh hoat dong ctia nha méay xi méng, cu thé 1a nha 1 may xi mang Long Thanh, tap thé tac gia sir dung
phol hop cac phuong phap khao sat thuc dia, phan tich méu va tong hop sb lidu, két hop mé hinh METI-LIS.
Két qua nghién cuiu rat ra mot s két luan sau:

- Theo két qua md hinh lan truyén thi SO, CO thi gia tri ndng do cua khi thai SO, va CO nam trong gioi
han quy chuén cho phép. Di vai khi NOy phat thai virot quy chuan trong khu vic dién tich nha may. Vi
vay, tai mdi vi tri phét sinh khi thai Nha may lip dat hé thong xir ly khi NOx dat QCVN 23:2009/BTNMT
va ndng d6 bui dudi 30 mg/Nm?.

- Tur nhitng két qua chay mé hinh phat tan bui, ta thdy khong thé dé cho mot trong cac loc bui hong ma nha
may van hoat dong binh thuong. Bong thoi dé dam bao an toan cho cac dbi twong nhay cam xung quanh
dy an, dic biét 1a khu dan cu phia Dong Nam va Pong Béc — cac ho dan ngoai hang rao nha may, cach khu
vuc 10 nung trong ban kinh bi anh huéng 400 — 1.600m.

Tur khoa: Xi mang; METI-LIS; méi truong.

1. Pit van dé

Ha Nam Ia tinh thudc ving Dong bang séng Hong, mot trong nhitng tinh c6 loi thé vé tai nguyén khoang
san d4 voi, lam nguyén liéu cho san Xuét xi mang, san xuat voi cong nghiép, san xuit bot nhe, lam vat liéu
xay dung, cac loai da quy c6 van mau phyc vu xay dung, trang tri noi that va 1am db my nghé, cac mo sét
lam xi mang, gach ngdi, gém sir va mot s mo than bin, mo dolomit. Pay 1a loi thé manh cia tinh Ha Nam
S0 Vi cac tinh/thanh viing chau thd séng Hong. Theo tai liéu didu tra, danh gia va tham do dén thoi diém
hién tai, tong trir lugng va tai nguyén da voi & Ha Nam dat khoang 7,4 ty m3; trong d6 trir luong (cap 111
+121 = 122) ctia 8 khu mé da tham do va huy dong vao khai thac 12 537,044 triéu tin va phan bé tap trung
& cac huyén Thanh Liém, Kim Bang.

Sy phat trién cua nganh san xuat xi mang da dong gop khong nho vao nén kinh té qudc dan; nhung
nhiing hé luy vé méi truong néi chung, tic dong dén sirc khoe ciia nguoi dan néi riéng dang 1a nhirng théch
thirc I6n ddi véi nude ta; trong d6 co nha may xi mang Long Thanh.

Vi vay, viéc nghién ctiu du bao tac ddong méi treong ty nhién do hoat dong cua nha may xi mang Long
Thanh, Ha Nam 1a can thiét.

2. Phwong phap nghién ciru
2.1. Phwong phdp khdo sat thue dia

Dé danh gia tac dong dén méi truong do hoat dong cua nha may xi mang tap thé tac gia tién hanh khao
sat va ldy va phan tich mau moi trudong khong khi, nuéce tai nha may va khu vuc xung quanh.
2.2. Phuwong phap mé hinh héa méi truwong

Phuong phap nay nhdm danh gia mtc d6 6 nhidm va kha niang khuéch tan bui va khi thai trong moi
trueong khéng khi theo khdng gian va thoi gian. Day 1a phuong phap ¢6 mic d6 dinh lwong va dé tin cay

cao cho viéc md phong cac qua trinh vat Iy, sinh hoc trong tu nhién va du béo tac dong méi tuong, kiém
S0t cac ngudn gay 6 nhidm.

* Tac gia lién h¢
Email: vuthilananh@humg.edu.vn


mailto:vuthilananh@humg.edu.vn

Str dung mo hinh Gauss, md hinh ngudn diém dé tinh toan néng d¢ bui va khi thai phat sinh do hoat
dong dao dap, san gat.

M@ hinh METI-LIS phién ban 2.03 do Trung tam Nghién ctiu Rui ro Hoé chat, Vién Khoa hoc va Cong
nghé cong nghiép, Bo Kinh té va Cong thuong Nhat Ban xay dyng. M6 hinh nay dugc phét trién duya trén
co s& cai tién tir md hinh ISCST3 cua M. Pay 1a mé hinh c¢6 d6 chinh xac cao trong tinh toan du béo lan
truyén cac chat 6 nhiém trong khi thai va duoc st dung rong réi tai nhiéu nuéce trén thé gioi.

M0 hinh METI-LIS duoc dya trén mo hinh ludng khoi Gaussian véi gia thiét trong diéu kién phat thai
on dinh. Véi nguon thai la mot nguon diém (6ng khoi), hé toa d6 khong gian ba chiéu duoc thiét lap nhu
sau: ldy vi tri nguén thai 1am géc toa do, tuc 1a diém 0 caa hé toa do, huong theo vét khoi la truc x (truc X
trung voi huéng gié théi); vudng goc voi huong gid la truc y va theo chiéu thang dung I tryc z.

Tinh toan lan téa bui va cac chat doc hai tir cc dng khoi theo mo hinh Gauss. Phuong trinh theo mo
hinh Gauss dé xac dinh ndng d6 chat 6 nhidm toa do x, y, z bat ky nhu sau:

M —y? —(H-2)? —(H+2)2
C()(.yl z) = DY (exp 2 ) (EXp 252 )+(exp 252 )

y-z y z z

mg/m3

Trong cbng thac trén:

Cyyz - NOng do chat 6 nhiém tai diém c6 toa do x, y, z, mg/md.

y - Khoang céch tir diém tinh toan trén mat ngang theo chiéu vudng géc vai truc vét khéi, cach tinh vét
khoi, m.

Z - Chiéu cao diém tinh toan, tinh cho diém sat mat dat, z =0, m.

M - Tai luong 6 nhidm caa ngudn thai, mg/s.

u - Toc do gi6 trung binh & chiéu cao hiéu qua, m/s.

- Hé sb khuéch tan cua khi quyén theo phuong ngang (phuong y), m.

o, - Hé sb khuéch tan cua khi quyén theo phuong dung (phuong z), m.

H - Chiéu cao hiéu qua cua 6ng khéi, m.

Trong tinh toén s& tinh cho 2 mua dac trung ctia nim 1a mua hé va mua déng.

3. Két qua va thio luan )
3.1. O nhiém bui va khi thdi tir hogt dgng nghién, nung

Bui & van dé 6 nhiém chinh véi nganh san xuat xi mang, bui phét sinh tir cac cong doan san xuat cua
nha may nhu nghién nguyén liéu, nghién than, nung clinker, 1am ngudi clanker, xuat xi mang... Theo
phwong phap tinh toan nhanh ctia WHO, tai lugng buyi phét sinh tir cac cong doan san xuét chinh caa Nha
may Xi mang Long Thanh duoc tinh toan du bao nhu trong Bang 1.

Bang 1. Tdi lwong bui tir cdc cong doan san xuat chinh cua Dir 4n

TT Céng doan san xuit chinh Hg so Bhét .théi byi Kh,éi lm'):ng byl pﬁét thal
(kg/tan clinker) tAn/ngay tAn/nim
1 | Du trit than trong silo 0,10 0,6 186
2 | Phan loai than 0,18 1,080 334,8
3 | Nghién (hé thong dét gian tiép) 10,00 60 18600
4 | Chura nguyén ligu san xuat 0,14 0,84 260,4
5 Nghién liéu so cap va thi cap
Khoéng c6 hé thong kiém soét bui 42 25,2 7812
Co loc thi vai 0,02 0,12 37,2
6 Nghién liéu cap ba
Khoéng c6 hé thong kiém soét bui 51 30,6 9486
Cé thi loc vai 0,026 0,156 48,36
7 Van chuyén nguyén liéu bang bang tai
Khéng c6 hé thong kiém soat bui 1,5 9 2790
Kiém soét bui tot 0,075 0,45 139,5
8 Nung clinker theo phuong phép kho
Khoéng c6 hé thong kiém soét bui 120 720 223200
C6 hé thdng cyclon va ESP 0,34 2,04 632,4




TT Céng doan san xuat chinh He sb ehét .théi byi Kh,éi lu’({ng byl pr'1ét thal
(kg/tan clinker) tAn/ngay tAn/nim
9 Lam ngudi clinker
Khong c6 hé théng kiém soét bui 10,6 63,6 19716
C6 hé thong ESP 0,048 0,29 89,28
C6 hé¢ thdng loc tui vai 0,01 0,06 18,6
10 | Chtra clinker trong silo 0,12 0,72 223,2
11 Nghién clinker (may nghién con lin)
Khéng c6 hé thong kiém soét bui 85 510 158100
C6 hé thdng ESP hoic loc bui tdi vai 0,43 2,58 799,8

(nguon: tinh toan cia VESDI “Assessment of Soures of Air, Water and Land Pollution, Geneva, 1993”
cua WHO)

Néu tinh gia thiét trung binh sy phat tan bui trong toan bé dién tich Dy &n 1 694.500 m? véi d6 cao phat
tan bui trong khoang 10 m. Du béao theo huéng 6 nhidm nhat (nha may khong c6 hé thong kiém soét bui),
thoi gian 1am viéc lién tuc 24 gio/ngay thi mac d6 6 nhiém bui gay ra trong khu vuc nha may trung binh
trong 1 gio 1a: 3447,6 pug/ms. So véi nong do bui toan phan cho phép theo QD 37733 — 02 — BYT thi ndng
d6 bui cho phép tai méi truong lam viée trong co sé san Xuat xi mang khong vuot qua 4.000 pg/m®. Nhu
vay, ndng do bui trong co s& dat gié tri cho phép.

Qua bang trén c6 thé thay, trong truong hop khdng co cac bién phap kiém soat bui, tong lwong bui phat
thai vao khong khi xung quanh tir cac cong doan nghién xi mang cua nha mdy xi mang Long Thanh la rat
I6n Tuy nhién, Cong ty da va dang thyuc hién cac bién phap kiém soat bui bang cac hé thdng loc bui tai vai,
luong bui phat thai vao méi truong xung quanh hién tai van nam trong gisi han cho phép cia QCVN
23:2009/BTNMT.

3.2. Dur b4o phat tan 6 nhidm tir khi thai

* Tinh toan sir lan truyén chat 6 nhiém trong khi quyén bang mé hinh tir hoas déng sdan xudt

Co s tinh toan mé hinh dya trén ban d6 khu vuc nghién ctu, s6 liéu khi tuong thuy van va thong tin, s6
liéu v& ngudn gay 6 nhidm (sé 6ng khéi, chiéu cao, dudng kinh dng khoi, tc do phut tai miéng dng khai,
nhiét d6 tai miéng dng, luu lugng khi thai...)

- S liéu khi tugng (nhiét 4o, téc do gié, hudng gio, buc xa mat troi) dugc xir Iy dé chay trong trudng
hgp “short-term”.

- D6 6n dinh khi quyén.

Bang 2. Thong sé phéat thai ciia nguon thai chinh

Khu vue Do cao (m) Pwong kinh (m) I(-‘lllrrun g}f}")“g
Khu vyc nghién lidu va 16 nung 117 4 940.000
Khu vyc lam ngudi Clanke 35 1,8 650.000
Khu vuc nghién than 30 3,5 140.000
Khu vyc nghién xi ming 30 3,5 140.000

Mb hinh héa moéi trudng véi sw md phong céc tién trinh dan truyén va chuyén héa vat chat trong moi
truong, da duoc nghién ctu phat trién va ang dung & nhidu nudc trén thé gidi, trong rat nhiéu co quan &
cac linh vuc khac nhau.

Mot mé hinh ¢ d6 chinh x4c cao c6 vai trd hd tro rat nhiéu cho tién trinh ra quyét dinh trong cong tac quan
Iy méi treong. Céc loai méd hinh dwoc tap trung XAy dung va dat dwoc nhing két qua nhét dinh trong linh vyc
nay gdm: cac mé hinh phat tan 6 nhim khong khi, cdc mé hinh lan truyén 6 nhiém nudc mat va cac mé hinh lan
truyén 6 nhiém nudc ngam. Hién nay, trén thé giéi cac md hinh phat tan 6 nhiém khong khi da dugc xay dyng
va tng dung kha pho bién cho céc dang ngudn diém (mo phong cho céc 6ng khoi loai thap va loai Ca0) Va C4c
ngu0n thai duong (mo phong qua trinh phat tan ctia cac phuong ti¢n chay trén duong giao thong). Con cac nguon
0 nhlem khéng khi dang viing (hay cac nguon thai mat) it pho bién hon do tinh chat khong dién hinh cua ting
nguon thai.

Dé ting dung phuong phép nay trong viéc danh gia qué trinh lan truyén chat 6 nhiém phét thai tir to hop
dng khoi nha may xi mang Long Thanh, tinh Ha Nam, & déy cac tac gia sir dung md hinh METI-LIS phién
ban 2.03.



* Xdc dinh c&c thong so

Tinh toan tai luong

Tai luong va lwong khéi thai cia céc chét & nhidm duoc xac dinh theo san pham chéy cia nhién lidu. Chuong
trinh tinh toan san pham chay dwoc lap bang ngdn ngir Turbo pascal va thyc hién trén méy tinh dién tir, va st
dung cac cong thie tinh todn co ban nhu sau:

- Luong khong khi khé ly thuyét can cho qua trinh chay 1kg nhién li¢u:

Vo = 0,089 Cp + 0,2264 Hp - 0,0333 (Op - Sp), m? chuin/kg.

- Luong khdng khi am ly thuyét can cho qué trinh chay1lkg nhién liéu:

Va = (1 + 0,0016d) Vo, m¥Kkg.

- Luong khdng khi am thuc té: Vt = a.. Va, (m3/kg)

- Luong khi SO, trong san pham chay: Vsoz = 0,683.102 Sp, (m3/kg).

- Luong khi CO trong san pham chay: Vco = 1,865. 102.1.Cp, (m3/kg).

- Luong khi CO; trong san pham chay: Vco, = 1,853.102 (1- ) Cp, (m3/kg).

- Luong hoi nudc trong san pham chéy: Vizo = 0,111 Hp + 0,0124Wp + 0,0016d.Vt.

- Luong khi O3 trong khong khi thira: Vo, = 0,21 (o - 1).Va, (m%/Kkg).

Luong khi NOx trong san pham chéy:

- Luong khi N, trong san pham chéay: Vi, = 0,8 .102 Np + 0,79.Vt, (m3/Kg).

_ Mo m° / kg
NOx B'pNOX
- Lugng khi N tham gia phan tng ctia NOx: V2 (vox) = 0,5VNox, (M3/kg).
- Luong khi Oz tham gia vao phan tng ciia NOx: Vo2 = Viox, kg/m?.
- Tong lugng san pham chay cua 1kg nhién ligu:
Vspc = Vsoz2 +Veo +Veoz +Vzo Vo2 +Vinox +Viz - Vi (vox ) Voz (vox), (M3/Kg)
\V xB 273+t

Lspc—tc= SPC TC 13/s
3600 273

- Luu luong san pham chay ¢ diéu kién tiéu chuan va thuc té:
Tai lwong SO trong san pham chay: Msoz = (103, Vso2 .B. pso2)/3600, (g/s).
V  xB 273+t
Lspc = —SP€  x K m3/s
3600 273

Tai lwong CO trong san pham chay: Mco = (10%.Vco .B. pco)/3600, (g/s).

- Tai lugng Bui trong san pham chay: Mg,i= (10.a.A,.B.)/3600, (g/s).

- Tai luong NOx trong san pham chay: Myox = 3,953.108.Q%18, (kg/h).
trong dé:

Sp, Cpr , Ho Op , Np , Ap W,: thanh phan 1am viéc caa nhién liéu, (%);

Pso2, Pco. Pnox - trong lugng don vi cua céc chat twong Gng ¢ diéu kién t = 0°C, p = 760 mmHg,
kg/m3chuan;

a: hé s6 tro bay theo khoi;

n: Hé s6 chay khong hoan toan;

o Hé s6 khéng khi thira;

Q: Luong nhiét do nhién liéu toa ra trong 1 gio, kcal/h;

B: lugng nhién liéu tiéu thu trong 1gio, kg/h.

Nong d¢ ti da cho phép ciia cac thong sé 6 nhiém trong khi thai cdng nghiép san xuét xi mang duoc
tinh theo cong thirc: Cimax = C x Kp x Kv
trong do:

Cimax: NOng d6 t6i da cho phép cuia cac thdng sé 6 nhidm trong khi thai cong nghiép san xuit xi mang,
mg/Nm? ;

C: Nong d cua cac thdng sé 6 nhiém trong khi thai cong nghiép san xuat xi mang quy dinh tai myc 2.2
cua QCVN 23, mg/Nm?;

Kp: Hé s6 cong suét quy dinh tai muc 2.3 caa QCVN 23;

Kv: Heé sé vuing, khu vuc quy dinh tai muc 2.4 caa QCVN 23.

Pay la nha may xi mang xay dung méi, cong suit 6.000 tan clinker/ngay va dia diém xay dung tai khu
vuc ndng thén nén nong do C lay theo cot B2, hé s6 Kp = 0,8 va Kv = 1,2.

Nong do t6i da cho phép cua cac thong sb 6 nhiém trong khi thai cong nghiép san xuat xi mang dugc thé
hién trong bang 3.




Bang 3. Tong hop néng dé céc chat 6 nhiém trong khi thai

TT | Thongsb | 0HRIRS | nens (o | tohtoan | gl
1 Bui tong 100 1,12*100 111 37,66
2 co 500 560 483 100,65
3 NOx 1000 1.120 1.008 248,84
4 S0, 500 560 546 118,06

Can cr vao sb lidu tinh toan nong do chat & nhidm ¢ diéu kién tiéu chuan va so sanh voi QCVN cu thé
cho nha méy san xuét xi mang Long Thanh nhan thiy ndng d6 phat thai bui va khi thai nim trong giéi han
cho phép.

- 86 ligu vé khi tuong

S6 lidu vé khi tuong dugc sir dung cho viéc tinh toan mé hinh bao gém ché d6 gi6 cua khu vyc. Tai khu
vuc dy an cac thdng sb vé khi tuong nhu trong bang 4.

Bang 4. Nhiér @3 trung binh, vén toc gié trung binh

Gi6 cha dao Ap dn di
Mua Nhigt ¢, °C — e Cap on djnh
R Van téc, m/s Huéng khi quyen
Mua mua 31,2 2,1 Pong Nam B
Mua khd 21,5 2,5 Dong Bic B

(nguon: Khi tiwong thiiy van Ha Nam)

* Két qua chay md hinh

Dua vao céc so liéu vé Két qua tinh toan md phong lan truyén khi bang phan mém METI-LIS theo céc
kich ban khéac nhau duoc trinh bay dudi day:

C.1. Két qud tinh toan SO tai d cao tiép nh@n 2m theo cac muia khac nhau

: 5 -
a. Mua kho b. Mua mua
Ving dién tich ndng do chat 6 nhidm SO, phan b I6n nhit nam cach nha may khoang 200-600m vé
huéng Tay Nam vao mua kho; 400-1.600m vé hudng Tay Bic vao muia mua.

C.2. Két qua tinh todn NOxtgi cdc dé cao tiép nhgn 2m theo cac mua khac nhau

" # S E

a. Mua kho b.Miia mura
Doi véi khi NOx, két qua md phong cho thdy viing nong d§ NOx cao nht cdch nha may khoing 200-
1.000m vé phia Tay Nam vao mua kho; khoang 200-1.000m vé phia Tay Bac vao mua mua.




C.3. Két qua tinh toan lan truyén 6 nhiém bui tgi nha may chinh ¢ dg cao tiép nhgn 2m
a. Khi c6 hé thong xir ly

Mia kh
c6 hé thang xir Iy

o 33 .S Bt

Mua kho . Mua mua

Két qua md phong bui cho thay khi hé thong xir ly 6 nhiém hong, ving co ndng d6 6 nhiém bui vurgt qua
gidi han quy chuén méi trudng khong khi xung quanh phan bé chi yéu trong khu vuc nha may va lan rong
ra xung quanh véi ban kinh khoang 1.000m vé phia Tay Nam va Tay Béc nha may. Vi tri c6 nong d¢ bui
cao nhat dat 15000 ug/m? vuot gidi han cho phép caa quy chuan méi truong khéng khi xung quanh 5 lan
trong ban kinh 600-1.000m tir khu vyc 10 nung va lam ngudn clinker.

4. Két luan

Két qua nghién ctru cia dé tai rat ra mot s6 két luan sau: , , i ‘

- Bien doi khuyéch tan chat 6 nhiem phu thudc nhiéu vao hudéng gio, khuech tan chat 6 nhiem theo chieu
ngang va chiéu doc theo quy luat khuyech tan va bien doi thong thuong. .

- Theo két qua md hinh lan truyén thi SO, CO thi gia tri nong do cua khi thai SO, va CO nam trong gici
han quy chuan cho phép. Doi véi khi NOx phat thai vuot quy chuan trong khu vyc dién tich nha may. Vi
vay, tai moi vi tri phat sinh khi thai Nha may lap dat he thong xu 1y khi NOx.

- bé gam béoran toan cho cac d6i tugng nhay cam xung quanh dy an, dac biét la khu dan cu phia Dong
Nam va Pong Bac — c&c h dan ngoai hang rao nha may, cach khu vuc 10 nung trong ban kinh bi anh hudng
400 — 1.600m.

L&i cdm on

Nghién ctru sinh dwoc hd trg boi chuong trinh hoc bong dao tao thac si, tién s trong nudc cia Quy Doi
méi séng tao Vingroup.
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ABSTRACT

The study predicts the impact of the air environment
from cement plant operations

Vu Thi Lan Anh?, Nguyen Phuong?, Nguyen Phuong Dong*
! Hanoi University of Mining and Geology

Cement production industry in Vietnam is one of the industries that have an important position in the
national economy. In recent years, the cement industry development planning has been considered as a tool
for the development of other industries. However, during the plant's operation, it has a significant impact
on the surrounding environment. Therefore, the study of environmental impact assessment, especially the
air environment due to the operation of the cement plant; from there, proposing mitigation solutions to meet
the requirement of sustainable development is necessary. To forecast the impact during the operation of a
cement plant, in particular Long Thanh cement factory, the authors used a combination of field survey
methods, sample analysis, and analysis methods and data synthesis, combining METI-LIS model. Research
results draw some conclusions as follows:

According to the propagation model results, SO2, CO, the concentration value of SO2 and CO emissions
are within the allowable standard limits. For NOXx, emissions exceed the standards in the factory area.
Therefore, at each location generating exhaust gas, the plant installs the NOx gas treatment system meeting
QCVN 23:2009/BTNMT and the dust concentration is below 30 mg/Nm3.

From the results of running the dust dispersion model, we can not let one of the dust filters be damaged and
the plant still operates normally. At the same time to ensure the safety of sensitive objects around the
project, especially the residential areas of the Southeast and Northeast - households outside the factory
fence, within the affected radius of the kiln area enjoy 400 - 1,600m.

Keywords: Cement; METI-LIS; environment.
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Nghién ctru cong tac quan ly moi truong phu hop ISO 14001:2015
tai cong ty Pai Duong Phat ing dung két hop SWOT-AHP
Trinh Ngoc Nhu Anh®*, Nguyén Quéc Phi2 Bang Khanh Hao!
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2 Truong Pai hoc Mo - Dja chat

TOM TAT

Nghién ciru nay dé xuat cong cu tinh toan dén nhiéu chi tiéu va tich hop céc 16p théng tin phuc vu dé dam
bao d¢ tin cay cao. D6 1a viéc két hop phuong phap SWOT-AHP dé cung hudéng dén viéc sir dung céc 16p
théng tin bén trong va bén ngoai doanh nghiép, sau d6 phén tich cong tac quan ly moi truong phu hop tiéu
chuan 1SO 14001:2015, phét trién dit liéu dua trén nhiing khao sat trong giai doan dau tai cong ty Dai
Duong Phat. Dbi tuong va pham vi nghién cau cua d@ tai 1 phan tich cong tac quan 1y méi trudng dwoc &p
dung theo tiéu chuan ISO 14001:2015 trong giai doan dau (03 thang) dya vao viéc ket hgp phuong phap
SWOT va phuong phap phan tich da chi tiéu AHP. Két qua tinh toan cac trong sé vé mirc ¢ quan trong
cua tirng yéu t6 theo phwong phéap phan tich da chi tiéu, tir d6 xac dinh dwoc mirc do wu tién thuc hién cac
cong viéc. Tai bai nghién ctru cho thdy nhiing dan ching cu thé déng thoi néu 1én nhitng phuong phéap
nham nang cao hiéu qua cho céng tic QLMT cho doanh nghiép Dai Duong Phat noi riéng, va cac doanh
nghiép, té chuc khéc néi chung.

Tir khoa: M6 hinh AHP; SWOT; hé théng quan Iy méi trudng (HTQLMT); 1SO 14001:2015.

1. Pit van dé

Trong nhing ndm gan day, cung vai sy phat trlen kinh té va nang cao chét lugng cudc sdng cua con
ngudi, cic quoc gia déu hudng téi muc tidu phat trién bén viing, trong d6 sy mong doi cua xa hoi dbi voi
phat trién bén vitng, tinh minh bach va trach nhiém giai trinh da tién trién cing v6i phap luat. Piéu nay da
khién cac t6 chirc phai chap nhan 4p dung cach tiép can c6 hé thong d& QLMT véi myc tiéu dong gop cho
tru cot PTBV. Phai ching chi can nguyén ¥ kién cua chuyén gia, hay can ca ¥ kién cua nhitng ngudi thuc
hién va ngudi ngoai to chtrc nhin nhan. Do 1a bai toan phan tich téng hop ¢6 cai nhin da chiéu.

V6i hon 70 ndm xay dung va phat trién, dén nay, da co 171 qudc gia thanh vién (ISO Survey 2018) va
¢6 hon 21000 tiéu chuan dugce hinh thanh. ISO 14000 1a b6 ti€u chuan vé quan 1y moi truong do T chie
Tiéu chuan hoa qudc té (ISO) ban hanh nham giup cac t6 churc, doanh nghi¢p giam thiéu tac dong gay ton
hai t6i moi truong va thuong xuyén cai tién két qua hoat dong vé moi truong.

Khic phuc nhiing diém yéu cua SWOT, AHP 1a mot phuong phap ra quyét dinh da thudc tinh ma cé thé
lwong hoa cac yéu té da xac dinh bdi SWOT, ciing nhu danh gia tim quan trong va mirc d6 dong déu cua
cacy kién dwoc xem xét. Ngoai viéc lam tang nang lyc canh tranh gitp mo rong thi phan tao co hoi xuét
khau cho doanh nghiép thi né nhu tim “Chimg nhan xanh” d dam bao cho cac nudc co thé vuot qua hang
rao phi thué quan tién vao hoi nhép thi truong thé gii. Nghién ctru da phan tich cong tac quan 1y moi
truong phu hop ISO 14001:2015 tai cong ty Dai Duong Phat dua trén viée két hop phuong phap phan tich
SWOT va AHP, tir d6 tim ra nhitng yéu t6 chinh c¢6 ¥ nghia quyet dinh véi cong tac dam bao chét luong
moi truong clia cong ty va dugc cac chuyén gia danh gia twong dong vé tim quan trong.

2. Cosély thuyet va phuwong phap nghién ciu
2.1. Co sé Iy thuyét

Dé thyc hién cac noi dung dat ra, nghién ctru nay ap dung phdi hop cac phuong phap nghién ciru sau:

- Phuong phap phan tich, tong hop tai liu tir cac nguon tai liéu nhur gido trinh, sach chuyén nganh, mang
Internet, bao chi, cac bai viét, bao cao trong nudc va nude ngoai... duge nghién ciru, phan tich, tong hop
c4c van dé lién quan dén dé tai.

- Phuong phap khao sat thuc té nhiam khao sat thyc té, c6 cai nhin khach quan trong qua trinh nghién
ctru. Dong thoi bd sung dwoc nhitng thong tin, nhitng ndi dung ma cc nghién ctru trén tai lidu chua phan
anh duoc hét, kiém chimg nhiitng két qua nghién ciru tir cac tai liéu tham khao duogc trude do.

*Tac gid lién h¢
Email: nhuanhiso14001@gmail.com



- Phuong phap chuyén gia nham tim hiéu kha nang ap dung cac chi s6 kinh nghiém dé phan tich, danh
gia cac yéu t6 anh huong dén cong tac quan Iy méi trudng sao cho phu hop ti€u chuan ISO 14001:2015 va
dua trén kién thtrc chuyén gia tir cic nghién ciru c6 truée ma cho diém viée ap dung tai cong ty Pai Duong
Phat.

- Phuong phap SWOT (Strengths - Weaknesses - Opportunities - Threats) nhim phan tich, danh gia CéC
cong tac quan 1y moi truong, 1a mot cong cy phan tich cac yéu t6 noi tai la cac diém manh va diém yéu,
cling nhu cac yéu td bén ngoai 1a cac co hdi va cac nguy co rui ro cla t chirc, doanh nghiép.

- Phuong phap phén tich da chi tiéu AHP dé xac dinh tdm quan trong va tac dong cta cic yéu td trong
SWOT, bang phuong phap phan nhanh cho diém, thé hién mirc d6 anh hudng cua cac cong viéc hanh dong
cu thé dén cong tac quan 1y moi truong sao cho phu hop tiéu chuan ISO 14001:2015.

Dua trén viéc ap dung thang diém nhu da trinh bay dé xac dinh mirc d6 quan trong cua céc chi tiéu duoc
danh gia dya trén y kién ciia cac chuyén gia theo thang diém nhur sau:

1/9 1/7 1/5 1/3 1 3 5 7 9
I A I I — —
Vo6 cung Rat it It quan It quan Quan Quan Quan Rat Vo cung
it quan quan trong trong trong trong trong quan quan trong
trong trong nhiéu hon hon nhu hon nhiéu trong hon
hon nhau hon hon

Dé danh gia tac dong dén moi truong do hoat dong cua nha may xi mang tap thé tac gia tién hanh khao
sat va lay va phan tich mau moéi trudng khong khi, nudce tai nha may va khu vuc xung quanh.
2.2. Phwong phdp nghién ciru

Buée 1: Thu thép tai liéu, s6 liéu vé ISO 14001:2015 va tai liéu chuyén mon

Day 1a budc dau tién trong quy trinh phan tich cong tac quan 1y mdi truong phi hop tiéu chuan ISO
14001:2015. Cung vé6i d6 1a cac ho so tai liéu cong ty Pai Duong Phat trong 3 thang dau tién sau khi ap
dung HTQLMT méi nay. Xem déu 13 van & mau chdt dé tim ra diém manh, diém yéu, tir d6 phan tich co
hoi va thach thirc. DAy 1a budc phén tich cac cong viéc trong twong lai dudi nhiéu goc nhin co tac dong tich
cyc va tiéu cyc thanh cac thanh phén nho.

Bue 2: Xdc dinh yéu cau vé cong tac quan 1y moi truong ciia cong ty

Khi chuén bi dir liéu ddu vao, xac dinh cac yéu cau cta cong tic quan Iy moi truong, ¢ budc nay can xac
dinh myc tiéu MT, néu ra bdi canh va chinh sach. Tir d6, sinh vién tich hop cac thanh t§ dugc xem 1a cac cong
tac quan trong nhat dwa vao SWOT, sap xép theo thir tu phan cap dua trén y kién cho diém TB cac chuyén gia.

Bueée 3: Sau khi thanh 1ap bang SWOT co ban, dua vao y kién dénh gia cac chuyén gia dé dua ra nhimng
so sanh chon ra cac cong tac can thiét. Cudi ciing gan cac gia tri so sanh giita cac yéu t6 va lap bang ma
tran SWOT hoan thién. Muc dich xac dinh chiéu su 7 diém manh co ban, nhin nhan 5 diém yéu, 1ol phan
tich 13 nét, vé co hoi, tir 46 d6i mat véi thach thue.

Buoc 4: Tinh toan ma tran

Pé tinh toan dugc chinh xéc, ta tich nhé tién trinh thuc hién dd an theo phéan cép bac: tir viéc xac dinh
mirc d6 quan trong céc chi tiéu, dén viéc chuin héa mirc d6 quan trong timg chi tiéu. Sau do6, tong hop két
qua.

Bude 5: Phan tich va dua ra két luan

Phan tich dit liéu da chi tiéu bang phuong phap x4c dinh ma tran tim ra trong s, chi s6 CR, xé4c dinh
mure d¢ tin c@y cao. Khi thue hién danh gia céc chi ti€u, mirc d6 quan trong cua céc chi tiéu duge danh gia
phu thudc vao y kién chi quan ctia nguoi dua ra quyet dinh, vi thé khé c6 thé dam bao dugc tinh khach
quan cta van dé. Dé danh gi4 tinh nhit quan ciia két qua, nguoi ta sir dung ty sb nhat quan cua dir lidu
(Consistency Ratio-CR) theo cong thire (1).

A =n 1 ZWJ: szr' sz;
==

: l?.’m=‘—'x i=l + i=] -+ i=] + ..
' W, 1)

n=1 n My, W

R =£, Vol
Rf

trong do:
Cl (Consistency Index): Chi s6 nhat quan;
RI (Random Index): Chi s6 ngau nhién dugc xac dinh bang thuc nghiém (Bang 2-2);
Amax: gid tri ddc trung ctia ma tran mic d6 quan trong;
wij: gié tri ctia céc chi tiéu da dugc chuan hoa cua hang i cot j.



Bdng 1. Gid tri RI twong img véi s6 lwong chi tiéu n

n 1 2 3 4 5 6 7 8 9 10
RI 0 0 0,52 0,89 1,11 1,25 1,35 1,40 1,45 1,49

Gia tri ty s6 nhat quan CR < 0,1 1a chap nhan dugc, néu 16n hon thi ngudi dua ra quyét dinh thu giam sy
khong dong nhat bang cach thay d6i gia tri mirc do quan trong gitra cac cap chi tiéu.

Danh gia tong hop cac yéu td timg thanh phan nhiam Iya chon chinh xac yéu t6 duoc coi la quan trong
nhét.

Tém lai, dé dé quan sat, sinh vién xin dua ra quy trinh thuc hién chi tiét phén tich AHP dua trén SWOT
nhu sau:

N Hb ser 16 lidu edng tv Dai Duwong Phizt ||
Thu thép tai fiéu, 56 liu
50 fﬁﬁfﬂ-;iﬁ? viiilgs | T | 7one3 thing diu tién sau Wi ap dung
: : HTQLMT IS0
o dmhyou chuvic0g | | i hop cic thinh t dage xem iacéc_|[* 01
e qudn [ mol ineomg M céing tic quan trong mhit, tao lip SWOT
cong v chaa vdo muc fiéu co bdn, réi sdp .'ré:::r theo thir i
MT, béi cmﬂrl vl chin séich * : I
&
Lap ma tran | Gan cdc gid tri se samh giika cde yéu th
hodn thidn S, W, O, T sau khi phan cdp thir fir

—\ Tih diém B cdc thong 56 déu vio, tinh
frong 55 cho timg chi {iéu

AHP

Tinh tocn ma trén, Tinh trong 56 ciia cac nhom, chi tiéu
témg hop ket qud trong timg nhdom

| Tinkfrong sﬁ:cizﬂng ctia cac chi fiéu

Xde dink chi tidu quan trong, dF diém TB
cao nhét dia vio 3 kién chuyén gia

Phén tich vd diea ra k8t hufin 1w

Xée dink mire 66 tin ey (CR)

SHOT

Diémh gics mive 5 déng déu dhea véio hé

56 bién thién (CV) AHP

—* Phin tich cong téc QOLMT phit hop v6i

50 14001 2015 vé dwa ra k8 fudn

Hinh 1. Quy trinh thc hién chi tiét phan tich AHP disa trén SWOT

Sau do, kiém dinh lai boi hé s6 Cronbach's Alpha dé xac dinh mirc do dong nhat theo, va dong thoi nhom
tac gia ciing kiém chung qua hé So bién thién CV, dé xac dinh mirc do bién dong vé diém sb giira cac
chuyén gia khi danh gia cing mot yéu té dugc xem xét theo bang phéan cap hé s6 bién thién.
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3. Két qua va thao luan

Bdng 2. Xé)

hang céc cong tac bang phwong phip SWOT- AHP

Nhoém
yéu to

Tam
guan
trong
tham

chiéu muc

tiéu

Céc
yéu
to

Tén thanh phan

Tam quan
trong
tham

chiéu yéu
té me

Tam quan
trong tham
chiéu muc
tiéu nghién
cuu

CR

Piém
manh

©)

0,57

S1

C6 chinh sach cu thé ciia cong
ty vé QLMT véi cam két cua
lanh dao cong ty

0,23

0,132

S2

Nhan thic vé 1SO cua lanh
dao va nhéan vién dugc nang
cao

0,15

0,087

S3

Chiat lwgng san pham ciaa
cong ty dwge dam bao tot
hon, dim bao d9 tin ciy va
cam tinh d6i véi ngudi tiéu
dung

0,27

0,154

S4

Co so ha tang xay dung ban
dau co ban dap tmg duoc cac
yéu cau vé an toan vé sinh lao
dong

0,06

0,034

S5

Xay dung quy trinh xu ly,
khac phuc su cb, quan 1y rai
ro, QL CTNH, gip cat giam
chi phi

0,09

0,049

S6

Xay dung phuong 4n cai tao,
nang cap co so ha tang lién
quan dén hoat dong san xuat
va BVMT

0,04

0,023

S7

Doi ngil nhén vién duge dao
tao va tap huan vé PCCC,
ATVSLD, BVMT

0,16

0,09

0,018

Diém
yeu
(W)

0,25

w1

Anh huong va stc ép chung
vé dam bao chat luong moi
truong trong cac hoat dong
san Xuét

0,24

0,059

W2

Hé théng thu gom bt nhom
kinh trong qua trinh gia
cong c6 chi phi diu tw qua
Ion, va dang thuc hién thu
gom thi cbng

0,36

0,09

W3

Viéc lip dat san pham dwoc
thuc hién ngoai khudn vién
xuéng, ¢o nhiéu chét thai, bot
nhém, kinh tao ra trong quéa
trinh thi cong khong dugc thu
gom hoan toan

0,12

0,031

w4

Nguoi lao dong ludn duoc
bao h¢ ding theo quy dinh va
dugc dao tao, tuy nhién khéng
thé tranh khoi hoan toan su
anh huéng cua tai nan lao
dong khéng mong mudn

0,05

0,013

0,015
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Nhoém
yéu to

Tam
quan
trong
tham
chiéu muc
tiéu

Céc
yeéu

to

Tén thanh phan

Tam quan
trong
tham

chiéu yéu
té me

Tam quan
trong tham
chiéu muc
tiéu nghién
cuu

CR

W5

Xuong san xuat dugc dit &
Hiru Hung, Quin Nam Tu
Liém, luu luong xe cd di lai
da phan 1a xe tai cho vat liéu
xay dung nén anh huong tu
bui, khi thai tr méi truong
xung quanh kha 16n, va tiéng
on ciing dang 1a diém yéu lon
dbi véi doanh nghiép

0,22

0,055

Co
hoi
O)

0,12

01

Chinh s&ch phé&p luat nha
nude, luat BVMT, TC ISO...
va qué trinh hoi nhap quéc té
déu yéu cau dam bao hoat
dong BVMT

0,18

0,022

02

Puoc hd tro vén nha nudc
cho cac doanh nghiép trén dia
ban Ha N6i khi dam bao cac
vén dé vé moi truong

0,13

0,016

03

Nhu ciu san xuat va lip dat
trong va ngoai nwéc vé cac
san phim cé ISO ting theo
s phat trién chung ciaa xa
hoi, lgi nhuan va thu nhap
cua doanh nghiép tiing theo

0,41

0,05

04

Day chuyén cong ngh¢, may
moéc phuc vu san xuat dugc
dau tu méi, ngdy cang cai
tién, chat lwong san phim
dugc néng cao

0,11

0,013

05

Nhan thirc chung cua xa hoi
tang, gia tang sy ung ho ddi
véi cac san phim dam bao
chat lwong méi truong

0,18

0,022

0,004

Théach
thikc

(T

0,06

T1

Chi phi, gia ca san pham cua
dbi thu canh tranh trong nudc
va nuéc ngoai, quyét dinh
khach hang c6 mua san pham
¢6 1S0 nira hay khong, sé dan
dén canh tranh manh mé& hon

0,11

0,007

T2

Chiu anh huéng chung vé moi
trueong va ap luc tir cac khia
canh méi truong bén ngoai

0,06

0,004

T3

Yéu cau khach hang quéc té
vé chét luong san pham méi
khong chi 1a chit luong san
phdm ma con la san phim
“xanh”

0,18

0,011

T4

Yéu cau ngay cang cao cua xa
hoi vé chat lugng ty 1€ vai cac
yéu cau vé mdi truong

0,26

0,016

0,017
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Tﬁm A A
quan ) Tamquan | Tam quan
Nhom trong Cac . . . trong trq'n'g tham
yéu th tham yéu Tén thanh phan t'ham, gbléu muc CR
chiu muc to chlfu yeu | tiéu nghién
tidu : to me ctu
Ciac co quan chirc niang
Ts dang ngay cang that chat 039 0023
cac yéu cau vé dam bao chit ' '
lwgng méi truong

Sau khi tinh toan dya trén cac con sé dinh lugng hon, mirc d wu tién thuc hién cac cong tac trong timng
yéu t6 duoc coi la quan trong nhat duoc sap xép theo thir ty: S3, 03, W2, T5. Vay cong tac ndo nén dugc
chd trong nhat trong HTQLMT pha hop 1SO 14001:2015 tai cong ty Pai Duong Phét.

Duya vao bang dudi day, ta c6 s6 liéu trong sb tich hop tirng cong tac riéng 1é timg mirc d wu tién thuc
hién cong viéc, nhan théy: 0,154>0,09>0,05>0,023.

Bang 3. Mike dg cong Viée wu tién dirgC sdp Xép trong giai doan dau

Ki Céng viéc quan tdm Trong sb Thir ty wu
higu gviecq tichhop | tién tir 1+4
Chat lugng san pham cua cong ty dugc dam bao tét hon, dam
S3 e o Lo iAol 0,154 1
bao do tin cay va cam tinh do6i véi ngudi tiéu dung
W2 Hé théng‘ thu gom bot nhdm kinh trong qué trinh gia cong c6 0.09 2
chi phi dau tu qua 16n, va dang thuc hién thu gom thu cdng ’
Nhu cau sin xuat va ldp dat trong va ngoai nudc vé Cac sin
03 | pham c6 ISO tang theo sy phét trién chung cua xa héi, loi 0,05 3
nhuén va thu nhap ctua doanh nghiép tang theo
Céc co quan chirc ning dang ngdy cang thit chat cac yéu cau
T5 A\ 4 , R ne oS 0,023 4
vé dam bao chat lugng moi truong

Muc tiéu ngan han, cong ty dam bao cai tién lién tuc hé thong quan ly méi truong phu hop, tinh thoa
dang va hiéu luc nham nang cao két qua hoat dong moi truong. Diéu nay duoc chirng minh bang viéc thu
thap va phan tich s6 liéu ciing nhu thyc hién danh gia chat lugng noi bo, xem xét cua lanh dao. Nhiing hoat
dong nay la co so cho viéc cai tién khdng ngimng trong cong ty. Mat khac, cong ty nén ban hanh quy dinh
cho viéc trao giai thuong dé khuyén khich cac nhan vién trong cong ty tham gia vao viéc cai tién. Pay la
diéu tich cyc cia HTQLMT tai cong ty, sinh vién ciing dua ra kién nghi cong ty nén dé nhan vién dua ra
cac KPI cho timg c4 nhéan, dé cong ty huéng dén phat trién tirng bo phan, khi c& nhan, b phan thyuc hién
tot KPI thanh phan, thi ChéC chian HTQLMT cua cong ty s& dam bao chat ch& va phét trién manh mé.

Hién nay xuong con dang d6i mat vai mot thach thire ciing nén quan tim dé 1a nhitng anh huang boi tac
dong bén ngoai MT, nhu bui dudng xe 6 t6 16n, cha vat lidu xay dung. Tiéng on phét sinh trong qué trinh
san xudt thi duoc coi 1a 6 nhidm khéng khi, n6 1a van dé bc thiét ma chinh ban giam déc cong ty dang
mudn tim ra giai phdp hiru hiéu, chién lugc lau dai dé han ché van d nay.

Dé giam bt 6n cac khu vuc xung quanh ta can tréng cac cy trong day, tan cao, trdng nhiéu 16p, c6 tac
dung ngdn bui va ngan on rat tét, ngoai ra ta c6 thé sir dung tudng chan giam 6n, day 1 bién phap hiru hiéu
néu giai doan t6i cong ty co nhu cau cai tién lién tuc.

Vian dé hién nay nén quan tdm nhiéu chinh Ia chit lwong san pham va lwong rac thai can kiém soét sau
khi gia cong, lp dat xong, lugng chat thai rin, CTNH tao ra ¢ xuéng gia cong lip dat cira nhdm kinh cua
cong ty. Mat khéc, ta quan tim Céng ty Pai Duong Phat 1a cong ty chuyén gia cong céac loai cira nhdm kinh
dé lap dat nén cac hoat dong khoan, gia nhiét... s& sinh ra bot nhom, kinh thira.

Khi d6, ding trén goc do nha quan ly, ta thdy Chét thai nguy hai, theo qui dinh cta nha nuéc, ¢6 19
nhom dwong nhién 1a chat thai nguy hai va trong moi trudng hop, nhan thay phoi nhém trong qué trinh san
xuét co phai 1a chét thai nguy hai khéng bang cach dbi chiéu véi danh muc 19 nhém. Do khdng c6 trong
danh muc, ta phai chuyén sang kiém tra thém thong tin, giri mau di phan tich dé x4c dinh thanh phan nguy hai
c6 hay khong, ta thiy ham lugng Ia bao nhiéu, tir d6 so sanh véi quy chuan vé ngudng chat thai nguy hai, néu
vuot qua ngudng thi s& 1a chét thai nguy hai va nguoc lai. Nhung ddy la myc tiéu dai han cua cong ty, nén
sinh vién di c6 nhimg trao ddi vai chuyén gia véi mong mudn cling cai tién lién tuc phat trién cac doanh
nghiép c6 md hinh kinh doanh tuong ti gidng cong ty Dai Duong Phat, d& BVMT - mai nha cua loai nguoi
chdng ta.
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Day la diém yéu quan trong, c6 mirc do cho ¥ kién 1a rat dong déu, diém TB 1a 8,25. Nén ta can luu ¥ va
xac dinh khi luong rac thai néu dung la chat thai nguy hai, phai quan Iy theo qui dinh cta nha nuéc, phap
luat quy dinh vé xtr Iy chat thai hogc thué don vi xur Iy sao cho phu hop.

4. Két luan

Két qua phan tich va lya chon cac yéu té méi truong theo tiéu chuan 1SO 14001:2015 dua theo tiéu
chuan SMART cho phép dua ra danh sach riit gon gom 22 yéu to quan trong nhat cho timg tiéu chuén theo
SWOT. Trong do, tiéu chuan diém manh (S) gom 7 yéu t6, 3 tiéu chuan con lai vé diém yéu (W), co hoi
(O) va thach thuc (T), mai tiéu chuan gom 5 yéu t6 con duoc dua ra dé danh giaxiny kién chuyén gia.

Murc d6 dong nhat tir két qua xin y kién chuyén gia véi thang diém tir 1 dén 9 theo AHP duoc phan tich
thong qua hé so Cronbach’s Alpha cho thay cac gia tri nam trong khoang tir 0,871 dén 0,973, twong tng
v6i mue d6 tuong dong cao dén rét cao giita cac y kién chuyén gia. Céc cau tra i tir cac chuyén gia la rat
dong nhat, chiém ty 1¢ thap nhat Ia 87,1%, cac y kién khéc biét chi chiém ty 18 12,9% cho thdy su khac biét
giita cac y kién 1a khong qua 16n, hoan toan c6 thé sir dung dugc cho céc phan tich chi tiét tiép theo. Bén
canh dé, ty sb nhét quan (CR) cua cac s6 ligu thu dugc nam trong khoang tir 0,004 (O), 0,015 (W) dén
0,017 (T), 0,018 (S), déu nho hon tiéu chuan 0,1, dam bao tinh thong nhat cao vé y kién giita cac chuyén
gia.

Su sai khac gitta cac y kién trong timg yéu t6 cu thé ciing duoc danh gid thong qua h¢ s6 bién thién (CV)
cling cho thay phan I6n diém s trong cac thang do déu & mirc ddng déu den rat déng déu. C6 2 yéu tb co
murc d6 dong déu kém hon ca 1a viéc “Xay dung phuong an cai tao, nang cép co so ha tang lién quan dén
hoat dong san xuat va BVMT” (S6) va “Chi phi, gia ca san pham ciia d6i thu canh tranh trong nudc va nuée
ngoai, quyét dinh khach hang c6 mua san pham c6 1SO nita hay khong, s& dan dén canh tranh manh mé
hon” (T1). Két qua phén tich diém s chi tiét cho thay su khéc biét giita cac y kién dén tir goc nhin khéc
nhau gitra nhom céac chuyén gia vé mdi truong va nhom cac chuyén gia vé 1S0.

Két qua tinh todn cAc trong s6 vé mirc do quan trong cua ting yéu to theo AHP cho thy: Khi ap dung
tiéu chuan ISO vao cong tac quan 1y moi truong tai cong ty Dai Duong Phat, diém manh nhit dat duoc
chinh 1a yéu té S3, “Chét lugng san pham cua cong ty dugc dam bao t6t hon, dam bao do tin cay va cam
tinh d6i voi ngudi tidu dung” vai diém trong sé dat 0,154. Diém yéu nhat trong hoat dong quan Iy la yéu té
W2, “Hé théng thu gom bot nhom kinh trong qua trinh gia cong c6 chi phi dau tw qua 16n va dang thyc hién
thu gom tha cong” véi diém trong sé 14 0,09. Co hoi I6n nhit cua cong ty khi 4p dung cac tiéu chuan ISO
vao cong tac quan Iy méi trudng chinh 14 “Nhu cdu san xuat va lap dit trong va ngoai nuéc vé cac san pham
€6 I1SO ting theo sy phét trién chung cua xa hoi, loi nhuan va thu nhap cia doanh nghiép ting theo” (03)
vé6i diém trong s 14 0,05. Cudi cung, thach thic lon nhat Cua cong ty trong giai doan hién nay 1a “Céc co
quan chuc ndng dang ngay cang that chat cc yéu cau vé dam bao chét lugng méi trudng” (T5) voi diém
trong sé 12 0,023.

Nghién ctru nay da dua ra nhitng dan chang cu thé dong thoi néu 1én nhimg phuong phap nham nang
cao hi¢u qua cho cong tac QLMT cho doanh nghi¢p Dai Duong Phat néi riéng, va cac doanh nghiép, té
chirc khac noi chung. Céc doanh nghiép ap dung tiéu chuin ndy la nhimg doanh nghiép c6 nhan thirc rat
cao vé tim quan trong cua mdi trudng ddi v6i qué trinh san xuat cia minh, Néu thuc hién nghiém tac thi
chéc chin riang cac doanh nghiép dé s& thu dugc nhitng két qua tt dep. Dac biét, phai thuc hién tét cam
két BVMT, han ché téi da 6 nhi®m moi trudng xung quanh va dam bao sirc khoe cong dong.
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ABSTRACT

Application of SWOT and AHP hybrid model to evaluate
Environmental Management Systems (EMS) in compliance with ISO
14001:2015 at Dai Duong Phat Company

Ngoc Nhu Anh Trinh?, Quoc Phi Nguyen?, Khanh Hao Dang*
Technology Service LLC. (TSO)
2Hanoi University of Mining and Geology

This reasearch is a calculation tool to many criteria and integrates service information layers to ensure high
reliability. It is the combination of SWOT-AHP method to work towards using information layers inside
and outside the enterprise, then analyzing environmental management in accordance with 1SO 14001: 2015,
developing. The data is based on early stage surveys at Dai Duong Phat Company. The subject and scope
of the topic is analysis of environmental management applied according to 1SO 14001: 2015 in the first
stage (03 months) based on the combination of SWOT method and analysis method AHP multi-criteria.
The results of calculating the weights on the importance of each factor according to the method of multi-
criteria analysis, thereby determining the priority level of the work. The research paper shows specific
evidence and at the same time outlines methods to improve the efficiency of environmental management
for Dai Duong Phat enterprises in particular, and other general businesses and organizations.

Keywords: AHP model; SWOT; environmental Management System (EMS); 1SO 14001: 2015.
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ERS E’ ~_ HOINGHI TOAN QUOC KHOA HQC TRAI AT
ermiscinces A VA TAI NGUYEN VO PHAT TRIEN BEN VNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Phén tich cac d6i twong chiu anh huang do x6i 16 b bién
tai khu vuc ven bién Hai Hau, tinh Nam Dinh
Nguyén Dinh Bic*, Nguyén Qudc Phi2 Nguyén Thi Clc?

! Lién doan Pja chdt Xq - Hiém, Tong cuc Dia chdt va Khoang san Viét Nam
2 Truong Dai hoc M6 - Dja chat

TOM TAT

Trong nhitng ndm gan day dudi sy tac dong cua céac yéu t6 moi truong nhu sy bién doi khi hau, muc nude
bién dang cao, cac hoat dong kinh té-xa hoi cua con ngudi ¢ vung ven bién, ctra séng dugc diy manh da
lam cho qua trinh x6i 16 dién ra phic tap ca vé quy mé va cuong d6. Huyén Hai Hau, tinh Nam Dinh véi
26km bo blen la mot trong nhung khu vuc trong diém chiu anh huéng manh nhét cta qua trinh x6i 16 tai
khu vye Bic Bo. Qua trinh x6i 10 khong chi gy thiét hai vé sinh mang, tién cua, dat dai, tai san ma con tac
dong manh dén méi trudng sinh thai, anh huo’ng dén dan sinh - kinh té, de doa dén su phat trién bén viing
tai Vung ven bién cira song. Két qua nghién ctru cho thiy cac dbi tuong chiu tén thuong do hién tuong tai
bién x6i 16 tai khu vuc huyén Hai Hau bao gom con ngum cac hoat dong kinh t€ va méi truong. Ban do
mat do cac ddi tuong chiu ton thuong cua vung nghién ctru dugc tich hop tir 3 hop phan vé& mat d6 dén cu,
hé thong co s0 ha tang, giao thong va cac khu vuc nhay cam vé moi truong la khu vue nmg ngdp man ven
bién. Viéc sir dung phuong phéap danh gida mirc d¢ ton thuong lién quan den hién tuorng x6i 16 bo dua trén
viéc phan tich cac déi twong chiu ton thuong 13 hudng ti€p can méi trong nghién ctru tai bién ty nhién &
khu vyce nay So dd phan ving muc d6 ton thuong duoc thanh 14p c6 ¥ nghia quan trong la lam co s¢ khoa
hoc cho viée quy hoach khong gian, quy hoach str dung tai nguyén dé chu dong tmg pho véi tai bién va
hudng toi phét trién bén vimg cho khu viyc nghién ctru.

Tir khéa: Nam Binh; x6i 16; ton thwong; GIS.

1. Pit vén dé

_Téng quan vé van dé can nghién cau, nhing ton tai chua dwoc giai quyét, tom tit nhitng cng viéc chu
yéu da thuc hién trong nghién ctru, cac két qua chinh dat duoc.

Viét Nam la dét nuéc ¢ bo bién dai 3.260km véi 29 tinh va thanh phd tiép giap véi bién. Nhung do
bién d6i khi hau ciing véi hoat dong nhan sinh da tac dong rat manh dén bo bién gay x6i 16 bd bién. Gay
anh huong dén qué trinh phat trién kinh té caa mdi tinh, huyén va dia phuong khu vuc ven bién. Qué trinh
x0i 1¢ dang dién ra rat manh tai tit ca cac tinh c6 b bién, nhung véi cac mie d khac nhau: khu vuc x0i
I¢ manh nhat 1a ddng bang Bic B - Thanh Hoa, dong bang séng Ciru Long, con khu vuc 6n dinh 13 viing
bod Mong Cai - Hon Gai, Rach Gia - Ha Tién va Nam Trung B$. Huyén Hai Hau, tinh Nam Dinh nam trong
khu vue dong bang Bac Bo la mot trong nhirng noi chiu anh huwéng manh ciia qué trinh x6i 16 (Vu Van Phai
et al., 2008).

Trong may chuc nam gan day, trén khap thé gidi, cling nhu ¢ Vigt Nam, hién tuong x0i 16 bo bién da
tré thanh van dé rat nghiém trong va chiém wu thé hon han so véi boi ty va duoc nhiéu té chic khoa hoc
va cac nha khoa hoc quan tam. Hign nay, xoi & bo bién dd va dang xay ra trén hau hét cac doan bo bién
c4u tao do tram tich bo roi, chua duoc gan két nhu: cudi, soi, cat, bot-sét,... Trong khoang thoi gian tur
nhitng ndm 90 cua thé ky 20, d4 c6 nhiéu cong trinh nghlen clru Vé van dé nay. Tuy nhién, ddy 1a van de
rat phuc tap va thuong xuyén thay doi theo thoi glan va khong gian. Mit khac, cho dén nay ¢ nudc ta van
chwa c6 cac nghién ctru danh gia tac dong ciia cac qua trinh bo, ciing nhu khao sat lau dai vé anh huong
cua hién tugng x6i 16 bo bién dbi véi cac hoat dong kinh té - xa hoi va méi truong. Do d6, cac két qua dua
ra cling chua day du vé hién trang cac dbi tugng chiu anh huong cling nhu mtrc do t‘(;)n thuong khi xay ra
tai bieén x0i 1& b bién, dac biét dudi taic dong cua hién tuong bién doi khi hau toan cau.

2. Co sé¢ dir ligu va phuwong phap nghién ciru
2.1. Phuong phdp danh gid ton thwong )
2.1.1. Phan tich cdc doi twong chiu ton thuwong do tai bién gay ra

X06i l¢r bos bién la dang thién tai nang né xay ra hau hét ¢ ca ba mién Béc - Trung - Nam ciia nudc ta, dién
bién phuc tap, gy thiét hai 16n vé nguai, tai san, cdng trinh, kinh té - x8 hoi va moi truong sinh théi. Viéc

*Tac gid lién h¢
Email: nguyendinhbac.humg@gmail.com
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xéc dinh cac ddi tugng chiu tén thuong lién quan dén x6i 16 bo bién cho phép danh gia mirc do dé bi ton
thuong ciia cac ddi twong nay khi xay ra tai bién. Cac dbi tuong chiu ton thuong cua hé thdng tu nhién, xa
hoi va méi trudng cua tirng khu vuc cu thé thuong dugce danh gia dua trén cac hop phan chinh vé x4 hoi,
co so ha tang/kinh té va cac diéu kién moéi truong (IPCC, 2014; L& Anh Tuén va nnk., 2012).

Thanh phan Chi thj Ngubn sé ligu

Xahol |——  Dansé | Théng ke
Ban d hanh

Giao thong | chinh

Béi tuong DAt céng cong

chiu anh — Y z
huong Kihté |——— Giatigdt | | BanddsDp

Co s& ha tAng

Khu du tri¥ sinh
thai

Mai truong

Ring Ban dé hanh
chinh

Cé&c di tich van
héa

Hinh 1. Nguén sé liéu phuc vu danh gid cdc déi twong chiu anh huong
2.1.2. Céc chi 86 danh gid mikc dg ton thuwong

Theo cac huéng dan caa Uy ban Hon hop Vvé tai bién dia chat (JTC1, 2009), két qua caa du 4n EU FP7
SAFELAND (Westen, 2008; Corominas, 2012) va cua Uy ban Lién chinh phu vé bién di khi hau (IPCC)
ké thira tir céc tiéu chuan cua Cutter (1996) thi mitc do ton thuong 1a gia tri trung binh tir 3 hop phan chinh:
Ton thuong vé con nguoi, ton thuong ve kinh té va ton thuong v€ mdi truong. M3i hop phan nay lai dugc
danh gia dya trén nhiéu théng sé cu the khéc nhau. Mirc do ton thuong duoc xay dung qua nhiéu budc.
Dau tién 14 chon khu vyre nghién ciru gom nhiéu viing khac nhau. O mdi ving, mot bo chi thi duoc lya chon
cho ting thanh phén ctia kha ning dé bi ton thuong. Cac chi thi dugc chon dya vao do san c6 cua dit liéu,
danh gia ca nhan hodc nghién ctru truge do. Vi tinh trang d& bi ton thwong thay doi theo thoi gian nén can
luu y rang tAt ca céc chi thi can lién quan téi nam dugce chon. Néu tinh trang dé bi ton thuong can duogc
danh gia qua nhiéu nam thi can thu thap dit liéu vé cac chi thi & timg viing trong timg nam.

Thuat ngir chi s6 dwoc hiéu 1 sé duoc tinh toén tir mot nhém bién duoc chon cho toan b khu vuc/dia
phuong va duoc dung dé so sanh vai nhau hozc véi mot diém tham chiéu nao do. Noi cach khéc, chi s6 nay
dugc hiéu 1 s6 thir ty ma théng qua do cac khu vuc s& dugc xép hang, phan nhém theo cac muc dé bi ton
thuong. Chi s6 duoc xay dung sao cho nam trong khoang tir 0 dén 1 dé dé tién hanh so sénh giita cac vung.
Doi khi, chi s6 dugc thé hién theo phan trim bang cach nhan né véi 100 (GIZ, 2011; Nguyén Quéc Phi,
2016).

2.2. Co s6 di li¢u ddnh gid ton thwong

X6i 16 1a mot trong nhiing tai bién thién nhién nguy hiém, mic do xay ra khac nhau & cac dia diém tao
ra nhimg tac dong khac nhau dan dén mirc d6 tén thuong khac nhau. Viéc xay dung co s& dit liéu danh gia
t6n thuong dugc tién hanh dwa trén viéc thu thap va tdng hop céc dit liéu c6 trude thdng qua cac thdng tin
vé kinh té - x& hoi va hién trang méi truong tai vang nghién ciru. Bong thai, viéc phan tich hién trang st
dung dét két hop tir thong tin diéu tra thuc dia va phan tich anh vién tham giap xac dinh mét cach twrong
dbi sy phan bé cua cac ddi twong chiu tén thuong. Viéc tién hanh thu thap dit liéu tir dia phuong noi khao
sat chinh 1a huyén Hai Hau rat quan trong. Trong qua trinh khao sat thuc dia két hop véi cac cong trinh
nghién ctru da timg duoc tién hanh, thu thap va tong hop cac nguon tai ligu, tu liéu, s6 ligu va cac thong tin
lién quan khac mot cach c6 chon loc, danh gia ching theo muc dich va yéu cau nghién ctu. Cac phuong
phap diéu tra thuc dia nham lra chon duoc khu vuc nghién ciru dién hinh, mang tinh dai dién va thu thap
bd sung cac s6 lidu va tai ligu thyc té tai khu vuc nghién ciru ciing nhu dua ra cac phuong phap ap dung
pht hop cho khu vic nghién ctru dé thu dugc két qua chinh xéac vé khu vuc nghién cuu.

3. Két qua va thao luan
3.1. Hi¢n trang x4i l¢ be tai khu verc nghién cizu

Khu vyc nghién ciru chiu anh hung rat manh cua hién twgng xoi 16 bo bién. Hoat dong x6i 16 b bién
thuong Xxuyén xay ra voi nhieu kicu, dang, quy mé va cuong do tac dong khac nhau... Tinh Nam Dinh c6
tong s6 dé bién véi chiéu dai hon 90km thudc dia phan caa ba huyén: Giao Thay, Hai Hau, Nghia Hung.
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Qua trinh x6i 1¢ dé bién tinh Nam Pinh duoc ghi nhan tir dau thé ky XX, trong d6 hién tugng x6i 1o chi
yéu di&n ra tai Hai Hau. Hién nay c6 35km dé bién cua tinh bi x6i 1o de doa dén sy an toan cua cong trinh
va tinh mang ciing nhu nha ctra ciia nhan dan dia phuong.

Gan déy, vao thang 9/2017, do anh huéng cua béo s6 10, tai mot sé doan dé bdi bi tran, gay sat 16 ¢ phia
trong than dé bién nhu khu vuc Con Tron (Hai Hau) bi x6i 1o 300m. Bién Hai Thinh bj s6i 16 800m phia
trong than dé. CAu két bé tong xép & dinh ke bi song danh trai ra mat dé khong di lai dugc. Ngoai ra mot s6
doan dé bdi ¢ xa Xuan Tan va Xuan Thanh (Xuan Truong) bi tran cuc bo & mot vai vi tri. Hon 4km dé bién
bi anh huéng nang né véi nhiéu doan bi sat 16 d&én nira than dé. Tir anh huong caa con bdo s6 10 cho thay
tuyén dé bién caa tinh Nam Dinh d3 rit mong manh chi chiu dugc bao cap 10.

Tong hop théng tin tir cac nghién ctru co trude va két qua khao st thuc té cho thay hoat dong x6i 16 va
boi tu bo bién tai khu vic nghién ciu do nguyén nhan sau:

- Yéu t6 noi sinh: cu trac dia chat, dia mao, hoat dong tan kién tao khu vuc ven bo.

- Hoat dong ngoai sinh: séng va dong chay song, dong phi sa ven bd, dong chay song, bién cing véi
dong buin cat,hoat dong do gi6 (bdo, gié mua) cling véi thoi tiét khic nhiét, muc nudc, thay triéu, tinh chat
co - ly cua céac thanh tao bo.

- Hoat dong nhén sinh: cac cong trinh thuy lgi dan sinh, kinh té, khai thac khodang san, vat liéu xay dung.

Ngoai ra dudi anh huong cua hién twong bién déi khi hau ciing 1am cho myc nuéc bién dang va khu viyc
nghién ciru thudng xuyén chiu tac dong cia nhidu con bao véi quy moé ngay cang 1on.

3.2. Pdnh gid mirc dp ton thwong tai khu vec nghién ciu

Do tinh chat nguy hiém khi xay ra x6i & b bién tai khu vurc nghién ciru s& truc tiép hozc gian tiép dan
dén thiét hai vé nguoi va tai san cua nguoi dan. Viéc danh gia cac dbi tuong chiu ton thuong khi xay ra tai
bién 1a hét sirc can thiét. Tai khu vuc nghién ctu cd thé thay xu huéng hién twong x6i 16 thuong tap trung
& khu vuc dé bién c6 cau tao déi bo bang cat, khéng cé dai thuc vat ven b, do déc b bién thap kém véi
d6 1a su chénh Iénh thuy chiéu dién ra manh.

Cac d6i tuong chiu t6n thuong lién quan den cac hién tuong tai blen dugc tong hop gom 3 hop phan
chinh: Ton thuong vé con ngudi, t6n thuong vé kinh té va tén thuong vé moi truong. Do diéu kién khong
c6 céc s liéu diéu tra chi tiét bang bang hoi dé danh gia mirc d6 ton thuong cua khu vyc, vi vay cac gia tri
t6n thwong dwoc danh gia dya trén nhitng ngudn théng tin ma tac gia c6 thé tiép can nhu cac bang thong ké
vé mirc d6 x6i |6 qua cac nam, phan tich ban dd hanh chinh, sy phan b dan cu, hién trang st dung dat dya
trén anh vién tham va két qua khao sat thuc dia da cho phép tac gia xay dung cac so dd ton thwong dua trén
viéc danh gia cac ddi twong chiu tén thuong bao theo 3 hop phan chinh nhu sau:

- Thiét hai vé con nguoi (thé hién théng qua mat o dan cu);

- Thiét hai vé kinh té (thé hién thong qua mat do co so ha tang, duong xa, nha cira... cua ving nghién
ciru);

- Thiét hai vé méi truong (thé hién théng qua ban dd hién trang st dung dat, cac khu vic nhay cam nhu
ving dat thap ven bién, ring nguyén sinh).

3.2.1. Thiét hai vé con nguoi

Con ngudi 1a yéu td dugc quan tam nhit khi dénh gia ton thuong. Nhirng anh hudng cua cac dang tai
bién dén con ngudi c6 thé duoc thé hién thong qua mat do dan cu cua khu vyuc nghién ctru. Cac khu vuc co
mat d6 dan cu cao ciing chinh 1a khu vuc s& chiu anh huéng 16n mét khi cac tai bién xay ra va nguoc lai.
Theo théng ké nam 2016, dan s6 Huyén Hai Hau la 294.216 nguoi, véi mat do dan sé xap xi 1.301
ngudi/km2. Tir dir lidu tir ban d6 hanh chinh két hop vai sb liéu diéu tra dan sb chinh thirc cua ting x4, tac
gia da thanh 1ap duoc ban d6 mat do dan cu (Hinh 2).

Dua vao dic diém phan b dan cu ta c6 thé thiy dan cu tap trung dong & trung tam cAc x4, thi trén, gan
céc truc duong giao thdng chinh tao nén cac khu vuc tap trung dong dan cu. Mat d¢ dan cu phan bd khéng
ddng déu. Tir d6 ta co thé xac dinh dugc khu vuc chiu tac dong rat 16n khi hién tugng x6i 16 xay ra nhu 1a
khu vuc ven dé bién x4 Hai Hoa va tai TT. Thinh Long.

3.2.2. Thiét hgi vé kinh té

Khi hién tuong x6i 1& xay ra, bén canh vé thiét hai vé nguai thi thiét hai tai san vé cuing 16n. C6 nhitng
thiét hai kh6 c6 thé xac dinh chinh x4c dwoc nhu tai san tung ho gia dinh, kha nang kinh té dé phuc hoi sau
tai bién... chi c6 thé xac dinh dugc thong qua cac phong véan nong ho chi tiét. Viéc lya chon cac dbi tuong
nghién ciu véi ty 1€ trung binh tai cac vung la rat quan trong. Céc thiét hai vé kinh té tai huyén Hai Hau
dugc thé hién thong qua mat do co s ha tang, duong x4, nha cira... ciia ving nghién ctu. Cac khu vuc co
mét d6 co s ha tang tap trung s& 1a noi d& bi anh hudng mot khi xay ra cac tai bién va nguoc lai, céc khu
vuc c6 mat do co s ha tang khong cao thi mirc d¢ anh hudong ciing sé giam di dang ké.
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Co s ha tang 1a nhﬁ:ng yéu té cu thé va c6 thé thong ké dugc. Tir ban do co s ha tﬁng Cho‘ thay khy vuc
xa Hai Hoa, xa Hai Triéu va T.T Thinh Long la nhiing noi ¢c6 mat do giao thong chinh nam gan bo bién, co
kha ning chju ton thwong 16n va gay thiét hai vé kinh té 16n hon so véi cac xa con lai trong huyén.
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Hinh 3. Hé thong co sé ha tang (a) va mdt dé co sé ha tang, dwong giao thong
(b) tai khu vuc nghién ciu

3.2.3. C&c anh hieong vé méi trieong

Cac hién tugng xoi 16 khi xay ra khong chi gdy ra tdc dong téi con nguoi va kinh té ma con gay ra ca tac
d6ng xau t¢i moi trueong. Trong vung nghién ciru khdng c6 cac khu bao ton thién nhién hodc ring dac dung,
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rung qudc gia. Cac tac dong xoi lo gay ton thuong truc tlep toi méi tmong cua vung nghién cau chu yeu la
céc khu vuc rimg ngap man ven bién dang duoc dau tu trong thudc cac du an phong chdng thién tai va bién
ddi khi hau cua tinh. Théng qua viéc quan sat trén anh tir vé tinh cling nhu qua trinh di thuc dia, tac gia da
khoanh viing duoc cac khu vuc rimg ngap man ven bién thuoc huyén Hai Hau nhu trong hinh sau:

Hinh 4. Cac khu vic ¢é rimg ngdap man tai huyén Hdi Hagu

Tir ban @6 phan bd rimg ngap man ta co thé thiy dwoc hé sinh thai rieng ngap man rat thua tai khu vuc
ven bién cua huyén. Chi rai rac c6 & cac xa Hai Hoa, x& Hai Triéu, TT. Thinh Long va ven cira séng Ninh
Co thudc x& Hai Loc. con cac xd Hai Chinh, Hai Ly, Hai Bong bién nam sat chan dé, hiu nhu khong c6 hé
thong rimng ngap man che chan. Viéc khong c6 hé théng rimg ngap man ven bién s& dan dén séng bién danh
truc tiép vao b, ddng thoi hé thdng dé bién s& khong dugc bao vé. Cac dai cat va bai bdi ven bién s& dé bi
X6i 16 va mét di. Cac hé sinh théi rimg nay ciing can duoc luu gitt va bao ton vi né gidp bao ton su da dang
sinh hoc, 1a noi cu trii ciia nhidu loai dong thuc vat.

3.2.4. Xay dung so d6 mdt do cdc doi tuwong chiu tén thuong

Vige danh gid cac doi tugng chiu ton thuong tai khu vuc nghién ciru duoc thuc hign dya trén 3 truc chi
thi chinh 1a ton thuong vé kinh té (duoc thé hién bang mat dg co'so ha tang, duong giao thong) t6n thuong
Vvé con nguoi (thé hién bang mat do phan b dan cu) va ton thuong vé méi truong (bao gom cac khu vuc
¢6 ring ngap man, khu bao ton ty nhién. ..) nhu hinh duéi.

Tén thwong vé kinh té
Hién twong (Co'sé ha tang...)
tai bién
(X6i & boy)

\

"
Tén thwong vé con

Viing chiu

anh hwéng ngwoi (phan bé dan cw)
Hé théng
tw nhién - T6n thwong vé méi
xa hoi trwong (rieng ngap

mdn, khu béo ton...) )

Hinh 5. Cac thanh phan trong ddanh gid tén thuwong
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Ba hop phﬁr} trén dugcC tl'g:h hop thanh so d6 mat do cac (:161 tuong thu tf)n thwong chi tiét cua khu vuc
nghién cau. Moi thdng s6 vé mac do thiét hai do tai bién déu dugc biéu dién nhu mét pixel trén hé théng
tin dia ly GIS.
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Hinh 6. Ban do ton thiong khu vuc ven bién huyén Hai Hau

Tir ban d tén thwong khu vuc ven bién huyén Hai Hau ta c6 thé thiy khu vuc nguy hiém 1a noi ¢6 dia
hinh thap, mat o dan sé cao, hé thdng co s¢ ha tang tét nhu cac xa Hai Hoa, x& Hai Triéu, TT. Thinh Long
va cé&c khu vuc giap dé bién, tir viéc danh gia mic do tén thuong ta c6 thé xac dinh cac khu vuc véi mic
d06 khac nhau nhu sau:

- Vng ¢ muc tén thuong tuong ddi cao: x& Hai Triéu, TT. Thinh Long. Pic diém cia khu vyc nay 1a
tap trung déng dan cu, co s¢ ha ting nhu: dudng x4, nha cira nhidu va cé hé sinh thai ring ngap man ven
bién song chiéu rong cua dai thuc vat rat mong, chua du sic chéng d trude cac tac dong cua hién twong
X06i 1o bo.

- Vling c6 mic d6 ton thuong trung binh: ven dé bién cac x& Hai Hoa, Hai Chinh, Hai Déng. Pic diém
cua khu vyc nay la mat do cua cac doi tuong chiu ton thuong va ¢ nguy co chiu ton thuong véi muic do
trung binh. Phan bé chii yéu doc theo céc tuyén giao thong chinh, noi tap trung dan cu va cac khu vuc co
phét trién co s¢ ha ting twong ddi thuan loi ...

- Ving ¢6 mirc d6 ton thuong thap nhur 1a cac xa Hai Xuan, Hai Loc. Cac khu vy nay thudng nam sau
trong bo hoic 1a cac khu vuc ¢d cac hoat dong kinh té ndng nghiép, nudi trong thay hai san hoac dat tréng.

C6 thé thay cac khu vuc co dbi tugng ton thuong thap hodc trung binh 14 noi ¢ dia hinh cao hoic c6
rung che phu, tir d6 thdy dugc vai trd rirng ngap man trong viéc giam thiéu x6i 1& bo bién 1a rit quan trong
va can thiét.

4. Két luan

Két qua nghién ctu cho thiy cac ddi twong chiu ton thuong do hién tugng tai bién x6i 1¢ gay ra bao gdom
con ngudi, cac hoat dong kinh té va mai truong. Ban dd mat do cac dbi twong chiu tén thuong cua ving
nghién ctru duoc tich hop tir 3 hop phan vé mat do dan cu, hé thong co sé ha ting, giao thdng va céc khu
vuc nhay cam vé maéi truong 1a khu vuc rieng ngap man ven bién. Ban d6 mat do cac ddi tuong chiu ton
thuong cho phép danh gia cac muc do anh huong khi tai bién xay ra. Khu vuc bi tac dong manh nhat 12 xa
Hai Triéu va TT. Thinh Long, thap hon 1a cac xa Hai Hoa, Hai Chinh, Hai Dong. Nhiing khu vuc nay c6
dia hinh thap, mat d6 dan cu va co s& ha tang cao, dai thuc vat ven bién mong, khdng ¢ kha niang che chan
cho dé, nguoi dan va co sé ha ting bén trong. Piéu do cho thiy kha ning chong chiu caa khu vuc nay 1a
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khé thap, d& bi ton thuong trong viéc chdng lai cac tai bién thién nhién xay ra tai khu vuc. Hé thong kinh
té - xa hoi cua khu vuc s& bi tac dong manh néu sy ¢ x6i |6 va v dé xay ra khi c6 bao 16n.

Viéc sir dung phuong phép danh gia mirc d¢ ton thuong lién quan dén hién twong x6i 16 bo dya trén vige
phan tich cac ddi tugng chiu ton thuong 1a huéng tiép can mai trong nghién cau tai bién ty nhién & khu vuc
nay. So d6 phan viing mirc d6 ton thuong duoc thanh Iap ¢é ¥ nghia quan trong 1a 1am co s& khoa hoc cho
viéc quy hoach khdng gian, quy hoach sir dung tai nguyén dé chu dong @ng phd vai tai bién va hudng toi
phét trién bén viing cho khu vic nghién ctu
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ABSTRACT

Analysis of objects affected by coastal erosion
in Hai Hau coastal area, Nam Dinh province

Nguyen Dinh Bac®*, Nguyen Quoc Phi2, Nguyen Thi Cuc?
! Geological Division of Radioactive and Rare Minerals,
General Department of Geology and Minerals of Vietnam
2 Hanoi University of Mining and Geology

In recent years, under the impact of environmental factors such as climate change, sea level rise, human
socio-economic activities in coastal areas and estuaries have been making the process of erosion to be
complicated in both scale and intensity. Hai Hau district, Nam Dinh province with 26km of coastline is one
of the key areas most strongly affected by erosion in the Northern region. The erosion process not only
damages lives, money, land and property, but also has a strong impact on the ecological environment,
affects people's livelihoods - economics, and threatens the sustainable development in estuarine coastal
area. The research results show that the objects vulnerable to the phenomenon of erosion events in Hai Hau
district include human, economic activities and the environment. The map of vulnerable populations of the
study area is integrated from 3 components of population density, infrastructure system, transport and
environmentally sensitive areas, which are the wetlands. coastal salty. The use of vulnerability assessment
method related to shoreline erosion based on analysis of vulnerable objects is a new approach in studying
natural hazards in this area. The established vulnerability zoning diagram has an important meaning as a
scientific basis for spatial planning, resource using planning to proactively cope with disasters and towards
sustainable development for the study area.

Keywords: Nam Dinh; vulnerability; erosion; GIS.

22



ERS 5 ~_ HOINGHI TOAN QUOC KHOA HQC TRAI AT
ermiscinces A VA TAI NGUYEN VO PHAT TRIEN BEN VNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

St dung phuong phép do séu dién tré 2D xéac dinh sy phan bd
cua hang karst ngam khu vuc Luc Yén, tinh Yén Bai

D4 Vin Binh'*, Nguyén Vian Diing?, DS Lan Anh?, Tran Vin Long?
1Treong dai hoc M6 - Bja chat, khoa Méi triong
2Trung tam nghién cizu moi trwong dia chat
3Truong dai hoc Cong nghé giao théng vdn tdi

TOM TAT

Bai bao gidi thiéu sir dung phuong phap do sau dién tré dbi xtng 2D dé xac dugc su phan b cua cac hang
hbc Karst ngdm tai viing Luc Yén, tinh Yén Bai. Két qua do siu dién tr& dd xac dinh trong pham vi khao
sét, theo mat cét do sau dién phan bd cac dat d4 twong tmg 3 16p dién tro 1a: 16p 1 1a 16p dat san lap, dét
trong co dién tr suit thay doi tir 30+120Qm, day tir 1 - 3m; 16p 2 1a 16p sét 1an dam san, co dién trg suit
tir 40--2000m, day tir 2 - 4m; 16p 3 1a 16p d4 vdi co dién tro suat > 400Qm. Két qua di xac dinh duoc trong
pham vi nghién ciru c6 2 hang Karst 1ap nhét (chtra nuéc) véi kich thude 1a: hang sé 1: 9,0mx4,5mx6,2m,
thé tich 251,1m3 va hang s6 2: 4,5mx3,5mx3,0m, thé tich 47,25m? twong g voi gia tri dién tré suat biéu
kién nho hon 100Qm.

Tur khéa: Xac dinh hang karst, do sau dién trg, Luc Yén, Yén Bai.

1. Pit vén dé

Trong ving nui d4 voi, nwde mua rira trdi tham thuc vat gdm dat phong hoé tir noi dia hinh cao xuéng
noi c6 dia hinh thap hon, hinh thanh 16p bdi tich phu trén nén da gbc, 16p d4 voi bi nudc hoa tan tao thanh
hé sut Karst bé mat. Do hoat dong kién tao da voi dap v thanh khe nit bi nuée mwa ngdm xudng hoa tan
thanh karst ngim hogc chira trong déi dap v& thanh déi chita nude. Noi ¢6 hang karst, déi dap vo nit né
thuong chira nudc hoic vat chit 1ap nhét ma cha yéu 1a sét nén c6 dién trg suat thap. Dya vao gia tri dién
tré do duoc, két hop phan tich ciu tric c6 thé xac dinh duoc sy phan bb cua cac hang hbc Karst.

Vi viée phan tich ddc diém dia hinh, dia mao, dia chat va phan tich tai liéu do sau dién tro ddi xung,
khu vuc nghién ctu c6 lat cit dia dién nhu hinh 1.
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Hinh 1. M6 hinh lat cdt dia dién viing da voi

- L6p trén cang 1a 16p phu cé thanh phan 1a bdi tich, cét, san, cudi soi (p1)

- L6p thir hai 12 16p d4 voi phong hoa manh (p,) tao nén nhiéu hang Karst rong(ps) va hé sut Karst lap
nhét(pa).

- Lop tha ba 1a 16p da gbe ran chic co dién try suat rat cao(ps) trong d6 ciing co thé ton tai cac hang
Karst rong hoic lap nhét.

V6i dic diém lat cit dia dién néu trén, sy phan di dién tré suét giira cac phan trong da voi kha 1o
rang, la cac bat ddng nhit dia phuong vira bit ddng nhat theo phuong ngang va theo chiéu sau 1a diéu
kién thuan loi dé ap dung cac phuong phép do sau dién tré 2D (VS Ning Lac, 2004; Nguyén Trong Nga,
2005).

*Tac gid lién h¢
Email: dovanbinh@humg.edu.vn
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Phuong phép do dia vat Iy dién tro 2D 1a phuong phap duoc ap dung phd bién va c6 vai trd quan trong
trong nhiéu linh vyuc nhu: tim kiém khoang san, xay dung cong trinh, dia chat, dia chit thay vin, dia chat
cong trinh... Phuong phap dia vat Iy dién tré 2D khong nhiing cho phép xay dung cac mat cit dia chat, dia
dién, xac dinh céc l6p dat da theo dac diém thach hoc, tinh chét co 1y va d6 ngdm nude, ma con xéac dinh
dugc hang héc karst ngam. Day 1a mot phuong phap c6 do chinh xac ¢6 do tin cay cao.

Pham vi nghién ctu 1a mot phan dién tich dang xay dung cac cong trinh caa khu d6 thi méi thudc thi
tran Luc Yén tinh tinh Yén Bai. Hé thong cong trinh nam trén 16p dat san Iap phu trén cac thanh tao da voi
ngam. Khi dang tién hanh xay dung cac hang muc cong trinh thi phat hién c6 hang Karst ngam tai mot hé
khoan dia chit cong trinh. Tuy nhién chwa biét cac hang héc karst do co kich thuéc 16n hay nho, phan bé
nhu thé ndo? Bai vay van d& dit ra la cdn x4c dinh rd kich thuéc va su phan bé cua cac hang hoc Karst,
nhan dang hinh dang, pham vi, chiéu sau cua hang dé tir d6 dé xuit giai phéap xir Iy nham thi cong va xay
dung cac cong trinh trén mat an toan va bén viing.

2. Pic diém dia |y tw nhién, dia chat khu vuc khao sat

Khu vuc khao sat nam trong khuon vién dién tich cua du 4n xay dung khu d6 thi méi thudc thi trin Luc
Yén, huyén Luc Yén, tinh Yén Béi, c6 dién tich khé rong I6n. Dién tich do sau dién tré 1a mét phan nho
cua dy an chi chiém khoang 600m2, ndm sat véi mot con sudi nho & phia tdy nam, phan cubi cuing cua du
an (Nguyén Trong Nga va nnk, 2010).

Khu vuc du an da duoc san gat mat bang dé xay dung nha &, dudng x4 va cac co so ha ting khéc nén cé
dia bang phang. Phan phia Nam cua du an 12 sudi nho, cé nude quanh nim, chay qua va ciing 1a ranh gigi
bao quanh khu vyc dy 4n (D3 Vian Binh, 2019).

~4

Khu vuc khao sat
hang Karst

Hinh 2. V; tri khdo sdt dia vdt Iy dién

Két qua khao sét va thu thap thdng tin tai ligu cho thay tai dién tich khao sat c6 mat cac thanh tao bo roi
vai thanh phan 1a dat san lap, sét pha c6 d6 d6 su tir 1-1,4m. Tir 1,4m dén 6,0m la dat da bo roi gom cét,
san, soi, set pha. Tur 6m tré xuong la céc da voi phong hoa, niit ne. Tai khu vuc khao sat da c6 2 ho khoan
(HK10 va HK11) cho céac thong tin dia chat néu trén.

sl ‘E' e
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3. Ky thuit phwong phép nghién ciru
3.1. Co sé ky thudt &p dung phwong phdp

Phuong phap do séu dién tré 2D la phuong phdp nghién ctu sy thay d6i dén tro suat biéu kién px
doc theo chiéu sau tai diem khao sat bang cach gitt nguyén tdm hé dién cuc, sau do6 tang dan kich thudc hé
dién cuc dé tang dan chiéu sdu nghién cau nham khao sat lat cat dia dién tai diém d6 theo phuong thang
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dtmg. Phuong phép do hé thiét bi bon cuc phat dong mot chiéu, mach phat gom nguon dong mét chiéu va
ha@ dién cuc noi dat A, B, mach thu gom hai dién cuc M, N va may do thu dugc hiéu thé AUmn thi dién tro
suat duoc tinh theo cdng thirc (1):

P = KO )

Dién tro suat biéu kién mang thdng tin vé cu trac dia chat cia méi truong. Cac phuong phap thim do
dién c6 tham s co ban anh huong téi sy phan b truong dién trong dat da 1a dién tro suat p. Su phan bd
ciia ham nay trong mat thang ding hoac trong khdng gian & mot chiéu sau nao d6 déu cé tén chung la lat
cit dia dién.

Do thi px 1a ham sb phu thude vao kich thudc hé cuc r = AB/2. Khi dién tré suit caa 16p phan di manh
va du day thi d6 thi ham pk(r) phan &nh sy thay d6i dién tré suat ciia moi truong phan 16p. So do bé tri thiét
bi do sau dién tro 2D dwoc b tri nhu hinh 4, dudi day (Nguyén Trong Nga, 2005; 2011):
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Hinh 4. So dé b tri thiét bi do sdu dién tré 2D

Cong tac tham do dia vat 1y dién duoc thuc hién theo Qui chuan ky thuat quc gia vé phuong phap tham
do dién s6 57/2014/TT-BTNMT va TCVN 9432.

3.2. Ky thudt céng tic tham do dién

Tai dién tich nghién ctu, 4p dung phuwong phap do sdu dién ddi xting da cuc Wenner - Schlumberger.
So dd bé tri hé cuc la AnaMaNnaB; cach di chuyén hé cuc nhu hinh 5. Hé sb thiét bi K = n(n+1)ra [2,4].
Céch di chuyeernheej cuc do thé hién nhu hinh 5.

A M N B

A M N B
A M_N B

+ + o+ o+ o+ o+ %

Hinh 5. Cach di chuyén hé cue do séu

Phuong phap do 1a do sau dién 2D hay anh dién, ct Iop Phuong phap nay cho phép nghién cuu sy thay
dbi dién tro suat va gié tri phan cuc cua cac tang dia chit theo ca chiéu sau va chiéu ngang. Py la phuong
phap c6 kha nang danh gia chi tiét thanh phan dat da voi do phan giai cao, cho phép phét hién cac khu vic
bit ddng nhat dia tang trong pham vi tir nho dén Ién nhu d6i pha hay kién tao, ddu hiéu phat trién karst co
trong mat cat dia dién. May do dién tro suat s dung 12 loai may hién thi sé ES4. May c6 dé chinh xac do
thé va dong 1a < 2%, may phat dung Acquy 12V qua kich dong gan truc tiép trong méay cho dau ra cac muc
90V, 135V, 250V, 400V.

3.3. Mgng luéi va ky thugt thi cdng thue dja

Céc tuyén do dugc b tri trong di¢n tich khao sat, c6 do chom ra ngoai di¢n tich du klen s€ xay dung cac
cong trinh ca vé bén phia. B tri 5 tuyén do sau dién tro, danh sé tir 1 dén 5. Trén tuyén 1 va 2 mdi tuyén
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c6 6 diém do; trén cac tuyén 3;4;5 mdi tuyén bé tri 5 diém do. Tong s6 diém do 1a 27 diém do. Cac tuyén
b6 tri thé hién trén hinh 6.
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Hinh 6. So do vi tri cac tuyén khao sdat dia vat Iy

3.4. Xir Iy tai ligu

Giai bai toan ngugc bang phuong phap sai phan hitu han 2D qua chuong trinh xir Iy RES2DINV cua
hdng phin mém do anh dién 2D va 3D Geotomo Software (M.H. Loke, 2000). Chwong trinh cho phép xac
dinh mét céch ty dong mé hinh dién tré suat 2 chidu trong moi truong dat da nam dudi bé mat dat. Cac
tham sb mo hinh 1a gia tri dién tr suat (BTS) gan cho cac khdi hinh chir nhat. Méi lién két vé mat toan hoc
giita cac tham sé md hinh 2D va tham s6 mé hinh DTS tinh toan, duoc cung cap nhd phuong phap sai phan
hay phan tir hiru han. Trong thuat toan giai nguoc 2D cac tham sé mé hinh duoc chon ban dau va dugc diéu
chinh tu dong trong chu trinh tinh lp sao cho tri sé dién tro suat (DTS) tinh toan tir md hinh tring khop
nhét véi s6 lidu do. Qua trinh tinh toan nay 1a su cyc tiéu hoé tong sai s6 binh phuong E do léch giira tri s
DTS tinh toan tir md hinh V(’yL tri s6 DTS thyc do:

E=g'g*- ;92@ )

trong d6: g =y — f, v6i y: Tap hop véc to s liéu do DTS ngoai thuc dia va f: Tap hop véc to s6 ligu DTS
tinh toan tir mé hinh chon.

Mé hinh 2D duoc sir dung chuong trinh nay chia mit cat nam dudi mat dia hinh thanh nhiéu khdi chix
nhat, muyc dich ctia chuong trinh nay dé xac dinh duoc céc gié tri dién tré suat cua cac khdi chir nhat do.
Nhiing khéi chit nhat s& tao ra mat cit ao dién tré suat biéu kién pht hop véi céc sé liéu do dac hién thoi.
Két qua xtr ly tir phan mém cho ra mat cit sau:

- Mat cét dién tré suat biéu kién do dac;

- Mat cét dién tré sut tinh toan;

- Mat cét dién tré sudt md hinh.
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Hinh 7. Mdt cat mé hinh dién tré sudt e xar Iy tir phan mém RES2DINV
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4. Két qua va thao luan
4.1. Phén chia dia tang theo gid tri dién tré suat

Két qua tai liéu do sau dién trg 2D cho thdy mirc d6 dap v& va nit né cta da voi co tinh bat dong nhét,
thay d6i theo ca chiéu ngang 1an chiéu siu. Vai céc gié tri dién tre suat biéu kién Ion, nho rat khac nhau
cho thay céc thanh tao dia chit c6 mirc d6 chtra nu6e phirc tap. Tai khu vuce dé véi ran chic it nude vai gia
tri dién tré cao (> 400Qm), con tai noi dap v, nit né da voi chira nudce tét hoac sét ¢6 phét trién cac hang
hdc Karst (100Qm). Cac thanh tao b roi mong va kha nang chira nude kém (hinh 3).

Dua trén gié tri do ciia 27 diém do sau dién trg ching toi sir dung phan mém chuyén dung néu & trén dé
dugc két qua.

Két qua xtr Iy tai lidu do dia vat ly, theo mat cit do sau dién tré cho thiy khu vye duoc chia lam 3 16p
dién tro sau:

- L6p 1: 16p dit san l4p, dét trong co dién tro suat thay d: Itir 30+120Qm, day tir 1-3m;

- L6p 2: 16p sét 13n dam san, co dién tré suat tir 40+-200Qm, day tir 2-4m:;

- Lép 3: 16p da voi cb dién tré sut > 400Qm.

4.2. Két qud xir Iy theo tuyén

* Tuyén 01 va 02: trén tuyén 01 va 02 gia trj dién tro suat gom ba lop trai dai trén toan tuyén, trén tuyén
khong phat hién ddi dap va lién quan dén hang Kkarst, hinh 8.

KET QUA KHAO SAT BIA VAT LY TUYEN 01 MAT CAT BIA CHAT - DIA VAT LY TUYEN 01

16 1‘5 B 2‘0 25 16 1‘5
Hinh 8. Ldt cat dia dién theo tai liéu do dién tro tuyen 1 va 2
* Tuyén 03: phat hién duoc déi dién tré suat thap lién quan dén hang Karst chtra nuéc hodc Iap nhét, o
gia tri < 100Q2m. Hang nam tir diém 2 dén diém 4, chiéu siu tir 3 dén 7m, dai khoang 6-8m, hinh 9.
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Hinh 9. Ldt cdt dia dién theo tai liéu do dién tro tuyén 3

* Tuyén 04: phat hién dwoc doi dién tré suat thap lién quan dén hang karst chira nuéc hoic Iap nhét, co
gia tri < 100Qm. Hang nam dudi diém 2 dén giira diém 4 va 5, chiéu sau tir 3-8m, dai khoang 6-10,5m;
hinh 10.
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KET QUA KHAO SAT BIA VAT LY TUYEN 04 MAT CAT DIA CHAT - DIA VAT LY TUYEN 04

S Hang Rarst, e

Hinh 10. Ldt cat dia dién theo tai lidu do dién tro tuyén 4
* Tuyén 05: Phat hién dugc 02 doi dién tro suat thip lién quan dén hang karst chira nuée hoac 1ap nhét,
c6 gid tri < 100Qm. D6i thtr 1 ndm dudi diém 1 va doi thir 2 ndgm dudi diém 2 dén diém 5, chiéu sau tir 3
dén 8m, dai khoang 6-12 m, hinh 11.

KET QUA KHAO SAT BIA VAT LY TUYEN 05 KET QUA KHAO SAT DIA VAT LY TUYEN 05
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5
Hinh 11. Béi dién tré sudt thdp lién quan dén hang Karst chwa nwéc hogc ldp nhét

0

Két qua khao sat va xtr Iy tai liéu do dia vat Iy, tai khu vye da phat hién duoc 02 d6i dién tré suit thap <
100 Om lién quan dén hang karst chira nuéc hoac 1ap nhét. So do vi tri hang, kich thuéc hang dugc mé ta
trén hinh 12.

CHU GIAL

1 2
T1 —e——a— Tuysn 5o va dém do 0ia vt

LK.11 LE khaan Khao sat

i Hang karst

T

Hinh 12. So d@6 vi tri hang karst tai khu viec khao sdt
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Vi kich thuée hang nhu sau:
- Hang so 1: kich thic 12 9,0m x 4,5m x 6,2m =251,1m?;
- Hang s6 2: kich thirc 12 4,5m x 3,5m x 3,0m =47,25m3,

4.3. Gidi phdp lién quan d@én céc hang Karst

- Phan dudi mat dét tir 46 sau 3,0m dén hon 6,0m c6 phan bd hang Karst. Do cac diém do chi nam trong
phan dién tich khoang 600m? nén chua bao triim ra ngoai pham vi khu vuc c6 thé phan b hang. Do vay c0
kha nang hang s6 1 va s 2 con ma rong hon vé phia tay bac cua khu viec, tic 1a mo rong vao phia nén dat
da duoc san Iap Vi Vay phan thé tich hang tinh toan méi chi dya vao phan dién tich da do, phan dién tich
chua do c6 thé van con cac hang phat trién rong hon.

- Do hang Karst nam nong (gan mat dat vai thé tich I6n nén khi xay dung cac cong trinh trén mat can c6
gidi phap mong va bi¢n phap thi cong phu hop. Khi tdi trong cong trinh I6n can phai xir ly cac hang karst
nay dé dam bao tinh ben viing cua cong trinh. ‘

- Do céc hang nam gan mat dat (chi cach mit dét tir 3,0m va 6,2m) nén c6 thé dao dén vi tri gap hang va
do d4 hoac bé tong (ton kém) dé gia cb. Tuy nhién neu hang s6 1 phat trién rong ca ra ngoai pham vi do thi
can xem xét giai phap khac dé dam bao yéu t6 kinh té.

5. Két luan

- Viéc nghién cau sir dung phuong phap ky thuat thim do do sau dién tro 1a phd hop va c6 hiéu qua ddi
vé6i viing nghién ctu. Khéi lugng va noi dung nghién ciru da duoc thyc hién theo qui trinh chat ché. Viéc
ap dung phuong phap do sau dién da cyc 2D dé tham do hang Karst tai khu vic khao sat 1a phuong phap
bao dam d6 tin cdy, c6 o phan giai cao, két qua tét.

- Két qua nghién ctu chi ra rang, trén phan dién tich 600m? da xac dinh dwoc 2 hang karst 6 vi tri, kich
thudc, thé tich kha Ion la:

+ Hang s6 1: kich thtc 129,0m x 4,5m x 6,2m = 251,1 m?;

+ Hang s6 2: kich thic 12 4,5m x 3,5m x 3,0m = 47,25 m2,
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ABSTRACT

The use 2D resistance methods to determine the distribution
of the karst caves in the Luc Yen town, Yen Bali district

Do Van Binh?, Nguyen Van Dung?, Do Lan Anh? Tran Vin Long?
'Hanoi University of Mining and Geology, Department of Environment,
%Research Center for Geological Environment,

3 University of transport technology

In this paper we use the method of the resistor sounding measuring of symmetry 2D to determine the
distribution of underground Karst caves in Luc Yen town, Yen Bai province. Results of resistor sounding
measuring were determined in the scope of the survey. According to the section of resistor sounding
measuring, the distribution of rock soil corresponding to 3 layers of resistors: Layer 1 is filling soil with a
variable resistivity from 30+-120Qm, thickness of 1-3m; Layer 2 is a layer of clay mixed with grit, with
resistivity from 40+200Qm, thickness of 2-4m; Layer 3 is a limestone layer with a resistivity> 400QQm. The
results have been identified in the study area with 2 Karst caves filled with water (containing water) with
the size of: Cave No. 1: 9.0m x 4.5m x 6.2m, volume 251.1m?* and Cave No.2: 4,5mx3,5mx3,0m, volume
of 47,25m3 corresponding to the apparent resistivity value less than 100Qm.

Keywords: Karst cave measurement; resistance measurement depth; Luc Yen; Yen Bai.
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Ung dyng mo hinh Metilis va GIS tinh todn mot s6 chat gay
6 nhiem khoéng khi tai khu céng nghiép Tang Loong, tinh Lao Cai

Nguyén Thi Cact2*, Nguyén Phuong?, Tran Anh Quéan®, Nguyén Phuong Pong?,
Nguyén Vin Binh%, B Vin Nhuan?, Phan Thi Mai Hoa*
! Trirong Pai hoc Mo - Pja chadt
2 Truong Pai hoc Khoa hoc i nhién, Pai hoc Quéc gia Ha Ngi

TOM TAT

Phat thai tir hoat dong cong nghiép dac biét I1a cac khu cong nghiép ché bién khoang san véi dic thu st
dung nhiéu héa chat nhu Tang Loong la nguyén nhan gay 6 nhidm chinh cho méi truong khu vuc xung
quanh. Hién nay, mé hinh hoa méi truong dwoc xem la cong cu khong thé thiéu trong danh gia pham vi va
mttc d6 anh hudng tir cac ngudn thai dic biét 1 ngudn diém. Bai bao nghién ciru tng dung md hinh Meti-
lis két hop cong cu Arcgis dé xac dinh hién trang va khoanh viing mirc 6 6 nhidm méi truong khdng khi
do bui TSP, SO,, NO; tai khu cng nghiép Tang Loong. Két qua nghién ciru cho thay hién tai phan Ién dién
tich trong mién tinh toan tai khu vuc nghién ciru chua bi 6 nhidm, ndng d6 céac thanh phan TSP, SO,, NO;,
déu nam trong gigi han cho phép theo quy chuan QCVN05:2013 vé thanh phan chat lugng méi truong
khong khi xung quanh. Tuy nhién, mét dién tich nho khu vuc lai bi 6 nhiém nang bai nong d6 TSP, SO;,
NO; vuot quy chuan nhiéu lan véi dién tich 6 nhidm lan luot 1a 0,305; 0,477; 0,600km? gy anh huong toi
sirc khoe va chét lugng moi trudng sdng clia nguoi dan.

Tur khéa: Metilis; Tang Loong; méi trudng khong khi; GIS.

1. Pit van dé

Khu cdng nghi¢p Tang Loong thugc huyén Bao Théng, tinh Lao Cai la mot trong nhitng khu cong nghiép
trong dlem cua mién BAc, tap trung chu yeu cac nha may tuyén, luyén quang. Viéc tap trung cac nha may
san xuit sir dung nhiéu hda chat vai quy mé Ién trong qua trinh tuyén va luyén quang tao ap luc rat I6n doi
v6i méi treang khu vue, dac biét 1a 6 nhidm bui tir cc dng khi thai caa cac nha may san xuét. Cac loai bui
nay déu gay anh hai t6i stc khoe cua con nguoi. Vi vay, viéc xac dinh luong phat thai va khoanh vung khu
vuc bi 8 nhidm Ia nhiém vu can giai quyét trong nghién cau moi truong tai cac khu cong nghi¢p. Nghién
ctru nay dya trén dir liéu quan tric moi truong tai khu cdng nghiép Tang Loong thudc vuc Bao Thing Lao
Cai va sir dung md hinh toan hoc két hop GIS dé danh gia mirc do, pham vi anh huong tir nguon thai dang
diém. Tai Viét Nam, viéc tng dung cac mé hinh toan nghién ctru sy khuéch tan chat 6 nhiém trong khéng
khi bat dau tir nhitg nam 90 tré lai day. Tuy nhién, c6 mot han ché chung la céc nghién ciru ndy chi xem
xét ¢ dicu kién dia hinh bang phang, dong thai chua ch y toi su thay doi cua céc yéu té khi tugng, dicu rat
guan trong trong tinh toan 6 nhiém khong khi (Bui Ta Long, 2019). Trong bai bao nay, tac gid ung dung
md hinh toan, cy thé 1a mod hinh Metilis két hop GIS dé danh gia d1en bién ndng do bui TSP tai khu cong
nghiép Tang Long tinh Lao Cai, 1a mot trong nhitng diém “ndng” vé 6 nhiém mai truong.

2. Pic diém dia ly tw nhién, dia chat khu vuc khao sat
2.1. Co sé tai ligu

Co s6 tai liéu sir dung trong bai béo bao gom:

- Dit liéu quan tric moi truong vao dot II (thang 8 nam 2019) cta Trung tim Quan tric Moi truong, tinh
Lao Cai, bao gom 17 dng khai thai tir cac co so ché bién va san xuat nam trong khu cong nghiép Tang Long.

- Dit liéu khi twong trong 05 nam tir 2015 dén nam 2019 cua tram khi twong Lao Cai.

- M@ hinh s6 d¢ cao (DEM) tir anh vién tham ALOSPANSA d6 phan giai 12,5x12,5m.

2.2. Phwong phap nghién ciru
2.2.1. M6 hinh Metilis

'MG hinh Metilis (Low rise industrial source dispersion model) do Trung tdm Nghién cuu rui ro hoa
chat, Vién Khoa hoc va cong nghé cdng nghiép, Bo Kinh té va Cong thuong Nhat Ban xay dyng nham md

* Tac gia lién hé
Email: nguyencuc.humg@gmail.com
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hinh héa su phat thai ciia nguon diém va ngudn dudng trong méi truong khong khi dua vao mé hinh Gause.

Mb hinh Metilis dwoc sir dung rong rai boi cac nha Nghién ciru, cac co quan t6 cie 1ién quan dén kiém soét

khi thai khdng chi & Nhat Ban ma con & nhiéu nudc trén thé gisi, trong d6 co Viét Nam (Ly Duc Tai, 2012).

Co so tinh toan ndng d6 chét 6 nhiém trong mé hinh duoc sir dung dya vao phwong trinh khuéch tan Gause.
Phuong trinh khuéch tan Gause:

2 2 2
z—He z+He
Cx,y,2) = ——2—exp(- ) exp(- %) rexp(- 2 H) : 5
2royo,u 20} o 202

trong do:
C(X, Y, z): Nong d6 trung binh chat & nhiém tai diém c6 toa do (X, y, z) (mg/m3);
(X,Y,2): Toa do (m);
Q: Tai lugng chat 6 nhidm tir ngudn thai (cdng suat ngudn thai, mg/s);
u. Téc do gi6 trung binh ¢ chiéu cao hiéu dung H caa dng khdi (m/s);
oy: Hé s6 phat tan cua khi quyén theo phuong ngang y;
02 Hé sb phét tan cua khi quyén theo phuong thing dung, phuong z (m).

2.2.2. Cong nghé GIS

Cong nghé GIS duoc st dung dé xir Iy dir liéu sau khi chay mé hinh khuéch tan. Cu thé, gié tri nong do
céc chat & nhidm tai cac diém ndt sau khi chay mé hinh duoc chuyén ddi sang xir ly bang cong cu Arcgis
va duoc ndi suy theo phuong phap nghich dao khoang cach IDW nham khoanh ving 6 nhidm theo ting
thong s6 TSP, SO, NO».

3. Két qua va thio luan
3.1. Két qud tinh toan phét thdi

Két qua khao sét cho thay tinh dén thang 8 nam 2019, khu cong nghiép Tang Long hién c6 20 dng khoi
thai ky hiéu tir KT.01 dén KT20, trong d6 tai thoi diém khao st c6 3 dng khéi thai thuoc nha may DAP
khong hoat dong (KT.17, KT.18 va KT.19). Trén co s& két qua quan trac caa 17 dng khoi thai, tac gia tinh
toan cong sut phat thai tirng éng khoi. Duéi day 1a cac thong sb ngudn thai va két qua tinh toan phat thai.

Bang 1. Két qud tinh phat thdi va ddc diém céc nguon thdi tai khu cong nghiép Tang Logn
. Puwong
Chieu kinh
oy | ToR-d0X | Toado Y | Nniet do ‘t’:;‘ n;i%n .tgir:,gg h&;’;‘g Tsp S0, NO>
thai ong
khéi
m m °K m/s m m méh mg/h mg/h mg/h
KT.01 2466600 437890 320 10.8 13 0.4 4.229 118970 111534 175480
KT.02 2467003 437585 308 10.3 13 0.5 6.611 1200829 205111 81298
KT.03 2467769 435640 317 10.7 40 4.2 482.52 | 12326353 5210686 3193646
KT.04 2467712 436028 320 10.8 40 3.4 314.42 | 5528264 9287483 2800987
KT.05 2467768 435635 351 11.3 40 3.8 374.9 9158271 6410790 3374100
KT.06 2468090 436125 345 154 60 6 1287.6 | 40678723 | 138144942 | 249604641
KT.07 2467288 437260 321 9.5 28 1.6 60.208 | 1132704 1599945 424764
KT.08 2467678 437645 320 9.9 25 0.6 8.697 173303 71360 44855
KT.09 2466710 437468 326 10.2 20 0.7 12.219 306415 309333 71497
KT.10 2467329 437273 322 9.9 20 0.6 8.746 154737 525074 230042
KT.11 2467337 437269 315 9.1 20 15 51.663 | 1073001 3129586 1710840
KT.12 2466838 437670 319 9.9 10 0.5 6.021 1160862 75984 52766
KT.13 2466848 436253 320 15.2 75 1.65 131.58 | 4781222 11706282 6863367
KT.14 2466758 436928 340 105 60 0.7 12.064 270446 4886053 966092
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. Puong

Chieu kinh
Toa _do_X | Toa_do_Y | Nhiet_do Vf‘l " cag tr.OAng Luu TSP SOz NO2

KHM toc | nguon | miéng lwgng

thai ong

khoi
m m °K m/s m m m3h mg/h mg/h mg/h
KT.15 | 2466297 412210 315 14.6 15 0.7 18.471 | 3687096 283459 87382
KT.16 | 2466201 437983 337 10.5 25 0.7 11.866 | 2402235 436504 41014
KT.20 | 2466829 438421 325 9.9 15 0.9 19.675 | 6441220 1545893 843214

3.2. Dit ligu khi twgng

hudng SSE (14%). Két qua tinh toan dugc tong hop o bang 2 va so do hoa gi6 (hinh 1).

Dir ligu khi twong duoc thu thap tr nam 2015 dén ndm 2019 bao gdm huéng gid, téc do gio, nhiét do,
ap suat, ... tai tram khi tugng Lao Cai. Ket qua tinh toan cho thay, trong 16 hudng gio thi huéng gio chu
dao tai khu vuc nghién ciru 1a huéng SE véi tan suat xuat hién la 36,6%, tiép dén la huong S (16,7%) va

Bang 2. Bang tong hop dir liéu khi tong tie ndm 2015 dén nam 2019 va tan sudt xudt hién huweéng gié

Huong | 5015 | 2016 | 2017 | 2018 | 2019 | Téng | 1AM suatxuathi¢n
gié (%)
N 9 19 13 15 17 73 25
NNE 2 1 3 2 3 11 0.4
NE 20 12 19 16 12 79 2.7
ENE 1 1 3 3 2 10 0.3
E 45 41 27 28 18 159 55
ESE 36 45 55 26 31 193 6.7
SE 243 202 220 199 | 193 | 1057 36.6
SSE 80 74 78 79 95 406 14.0
S 113 74 87 106 | 103 | 483 16.7
SSW 7 8 9 14 16 54 1.9
SW 10 10 20 10 13 63 2.2
WSW 0 2 1 0 1 4 0.1
W 14 2 10 6 5 39 13
WNW 2 1 4 1 1 9 0.3
NW 3 a1 62 37 37 220 7.6
NNW 10 2 7 5 7 31 11

Ling gio | 1441 927 913 913 | 906 | 5100

Tong 2891 100

ey

w “WA‘W“" E huéng gio
WSW > ESE

——Tan suét xuét hién

Hinh 1. So do hoa gi6 khu vic Bdo Thdng, tinh Lao Cai
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Nhu vay, theo dir li¢u khi twong cua 5 ndm gan nhét khu vuc Bao Thing c6 huéng gio chu yéu 1a huéng
SE vdi toc d6 gi6 trung binh 1a 2,2m/s. Pay 13 co sé dit liéu duoc sit dung trong mo hinh tinh toan.

3.3. D ligu dja hinh

Dia hinh ¢ anh huong rat 16n t6i te d6 phat tan cac thanh phan khi. Vi véy, trong chay mé hinh khuéch
tan khi, yéu t6 dia hinh c6 y nghia quan trong quyét dinh t6i két qua cuia md hinh ¢ phi hop véi thuc té
hay khong. Trong nghién ciru nay, tac gia xtr ly dit liéu dia hinh tir anh vé tinh DEM d6 phan giai 12x12 vé
DEM kich thuée 95 c6t x73 hang (mién tinh toan), c6 ¢ phan giai 50x50m.

Chu giai
+  Vitri ngudn diém

bé cao

Hinh 2. Ban d6 dia hinh khu viec nghién cizu va vi tri 6ng khoi thai khu viec nghién cizu
Tir hinh 2 cho thdy mién tinh toan c6 do cao dia hinh dao dong tir 40 dén trén 500m. Khu vyc ong khoi
thai chi yéu & mac cao 100-150m.

3.4. Két qud tinh toan

Két qua md phong qua trinh lan truyén chat 6 nhiém bao gém TSP, SO, va NO. theo mé hinh Metilis
tir hoat dong san xuat cong nghiép tir 17 dng khoi ¢é dir liéu nhu bang 1 tai khu vic Bao Thang, tinh Lao
Cai, theo gio tai 6 cao 1,5m véi toe do gio 1a 2,2 m/s huéng gi6 SE. Gié tri ndng do cac thanh phan tai cac
diém nut ludi dugc chuyén qua Arcgis dé noi suy gia tri ndng do cac chat 6 nhiém trén toan mién tinh toan
va thé hién trén cac ban db thanh phan (hinh 3, 4 va 5) va bang 3.
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Thong s6 (ﬁ;r;?) S lwong pixcel |  Cell size (m) Dien_tich (km?)
o 0 = <300 6982 50 x 50 17.455
>300 122 50 x 50 0.305
s, 0= <350 6913 50 x 50 17.283
> 350 191 50 x 50 0.477
NO, 0= <200 6864 50 x 50 17.16
=200 240 50 x 50 0.6

Tir hinh 3, 4 va 5 va bang 3 cho thiy ham lwong bui TSP trong mién tinh toan & d6 cao 1,5m theo huéng
gi6 SE dao dong tir 0 dén 2.672 pg/m? véi tong dién tich khu vuc bi 6 nhiém vuot qua quy chuén cho phép
QCVNO05:2013 vé thanh phan TSP (>300 ug/md) 1a 0,305km?2, ham lugng SO,,dao dong tir 0 dén 9.026
ug/m2 véi tong dién tich khu vuc bi 6 nhiém vuot qua quy chuan cho phép QCVNO05:2013 vé thanh phan
S0, (>350 pg/m3) 12 0,477km?, ham lugng NO, dao dong tir 0 dén 6.297 pg/m? véi tong dién tich khu vuc
bi 6 nhiém vuot qua quy chuén cho phép QCVNO05:2013 vé thanh phan NO2(>200 pg/m3) la 0,60km2.

4. Két luan

Theo két qua tinh toan ciia m hinh trong trudng hop huéng gié SE véi toc do gio trung binh 1a 2,2m/s
v6i mién tinh todn 1a 17,76km? & d6 cao 1,5m tai khu c6ng nghiép Tang Loong thugc huyén Bao Thing,
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tinh Lao Cai cho thay, phan Ién dién tich mién tinh toan chua bi 6 nhiém, nong do cac thanh phan TSP,
S02, NO, déu nam trong gigi han cho phép theo quy chuan QCVNO05:2013 vé thanh phan chét lugng khong
khi xung quanh. Tuy nhién, vin c6 mét dién tich nho khu vuc bi 6 nhiém nang bai cac thanh phan TSP,
SOz, NO; vuot quy chuan nhiéu lan véi dién tich 6 nhiém lan luot 1 0,305; 0,477; 0,600km?2. Vi vdy, can
phai cé g|a1 phap dé xur ly va canh bao cho ngudi dan sdng tai khu vuc bi & nhiém nham d¢am bao an toan
sirc khoe va kiém soét dwoc chét lwong khong khi tai khu vuc nghién ciu.

Tai ligu tham khao

Trung tdm Quan tric moéi trudng tinh Lao Cai, 2019. B&o céo két qua quan trdc méi trong khu cong
nghiép Tang Lodng, dot 2 nam 2019.

Bui T4 Long, Nguyén Hoang Phong, Nguyén Chau M§ Duyén, 2019. Nghién cizu iing dung mo hinh
ho6a tinh toan 6 nhiém khong khi cho nguon thdi duwong va thé tich, trirong hop ap dung tai mo khai théc da
tinh Binh Duwong.

Ngé Vin Gisi, Nguyén Thi Nham Tuét, Poan Thi Hoang Yén, 2013. Ung dung mé hinh Metilis tinh
toan phét tan mot s6 chat gay 6 nhiém khéng khi tir hoat dong giao thong va cong nghiép trén dia ban thanh
phd Thai Nguyén, dy béo ti niam 2020. Tap chi Khoa hoc va cong nghé 106(06): 85-91.

ABSTRACT

Application of Metilis model and GIS to calculate
some air pollutants in Tang Loong industrial, Lao Cai province

Nguyen Thi Cuc'?, Nguyen Phuong?, Tran Anh Quan! Nguyen Phuong Dong?,
Nguyen Van Binh?, Do Van Nhuan?, Phan Thi Mai Hoa?
! Ha Noi university of mining and geology, Viet Nam,
2 Faculty of Environmental Sciences, VNU University of Science

Emissions from industrial activities, especially in mineral processing industrial zones with specific use of
chemicals such as Tang Loong, are the main cause of pollution in the surrounding environment. Currently,
environmental modeling is considered an indispensable tool in assessing the scope and extent of the impact
from waste sources, especially the point source. The research paper applies the Meti-lis model and Arcgis
tool to determine the current state and localize the level of air pollution caused by TSP, SO,, NO- dust in
Tang Loong industrial park. The research results show that currently most of the area in the calculated
domain in the study area is not polluted, the concentrations of components TSP, SO,, NO; are within the
allowable limits according to QCVNO05:2013 regulations on ambient air quality composition. However, a
small area of the area is heavily polluted by concentrations of TSP, SO, NO; exceeding the standard many
times with the polluted area respectively 0.305; 0.477; 0.600km? affects the health and quality of the living
environment of the people.

Keywords: Metilis model; Tang Loong; Air environment, GIS
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Danh gia trir lvong va kha nang khai thac an toan
tang chia nuéc gh thanh pho Ha Noi
D4 Cao Cuong®”*, NguyénVin Binh'Pd Thi Hai L, Vii Thi Phuong Thao®, Pao Trong Tu 2

Truong Dai h_oC MG - Pija chat )
2Trung tam quy hoach va diéu tra tai nguyén nuéc Quac gia.

TOM TAT

Dé ¢6 co s quy hoach khai thac sir dung hop ly tai nguyén nuge dudi dat cling nhu dé xut cac giai phap
ky thuat nhdm bao vé, phong ngira, han ché, giam thiéu tinh trang can kiét, 6 nhiém va nhiém man nuge
duéi dat ¢ thanh phd Ha Noi thi viéc nghién ctru 1am sang to trir luong nude dudi dét cia thanh phd 13 van
dé hét strc quan trong. Do d6 muc tiéu trong tAm ciia nghién ciru nay s& xac dinh dwgc tiém nang tai nguyén
nude dudi dat ciia thanh phd Ha Noi.

Tang chtra nudc gh thanh phd Ha Ni 1a tang chira nudc nam ¢ vi tri gan mat dat nhat, c6 muc do ton
thuong ddi vai cac yéu té moi truong hién nay, dic biét 1a van dé nhidém ban. Vi vay, phai c6 ké hoach khai
thac hop 1y va bao vé ting chtra nudc nay.

Trong qua trinh thyc hién chuyén dé, cac tac gia di tong hop cac tai liéu nghién ctru vé tai nguyén nudc
dudi dit tir trude dén nay, ddng thoi st dung két qua diéu tra, khao sat do dac ciia D& 4n thi cong tir nim
2014 dén nay phuc vu danh gié trir lvong nude dudi dat cac ting chira nude. Céc tai liéu nay déu duoc tong
hop, phan tich va thong ké thanh cac phu luc di kém theo béo cao.

Turkh6a: Trir luong; nude ngam; Ha Noi; khai thac an toan; ting chira nuéc gh.

1. D3t van dé

Thanh phb Ha Ngi la trung tdm chinh tri, kinh té, vin ho4 cua ca nudc, 1a mot trong cac khu vuc nam &
trung tdm dong bang séng Hong va vung kinh té trong diém dong bang Bic Bo. O day tap trung sé luong
I6n dan sb c6 mat do dan cu cao nhét ca nugc. Cac nganh kinh té cong nghiép, néng nghiép, dich vu phét
trién manh c6 nhu cau vé nude cho an udng sinh hoat va san xuat rat lon.

Tuy nhién, qué trinh do thi hoa trén dia ban thanh phé Ha Noi dang phat trién manh da lam bién doi
manh me cac diéu kién moi trudng noi chung va tai nguyén nude dudi dat n6i riéng. Tinh trang suy giam
ngudn nude dudi dat (6 nhidm, can kiét) da dién ra tai mot sé noi gay anh huong téi cudc sdng cua nguoi
dan va cac nganh kinh té trén dia ban thanh phé. O vung trung tam noi thanh do anh hudng béi viéc khai
thac nudc manh liét hang chuc nam nay cong veéi viéc b tri cac giéng khai thac nude chua hop 1y, xa nguon
bd cap da dan dén hinh thanh pheu ha thap muc nuée vai dién tich I6n hang trim kilomet vudng, gop phan
thiic ddy cac tac dong tiéu cuc dén moi truong nhu can kiét tai nguyén nude, gia ting qua trinh 6 nhiém
ngudn nude dudi dat, sut 1Gn mat dat...

Dé c6 co s¢ quy hoach khai thac sir dung hop 1y tai nguyén nuée dudi dit ciing nhu dé xuét céc giai
phap ky thuat nham bao vé, phong ngira, han ché, giam thiéu tinh trang can kiét, 6 nhidm va nhiém man
nude dudi dat & thanh phd Ha Noi thi viéc nghién ciru 1am sang to trir lugng nuée dudi dat caa thanh phd
la vén dé hét stic quan trong. Do d6 muc tiéu trong tdm cua bai bao nay nay sé& giai quyét cic van dé sau
dbi véi tang chira nudc gh:

- Xac dinh dugc tiém ning tai nguyén (hay tai nguyén du bo) nudc cua tang gh, thanh phd Ha Noi.

- Xéc dinh dugc triY lugng 6 thé khai thic nude dudi dat (hay trir luong khai thac an toan nude dudi
dat) cua tang gh phuc vu quy hoach khai thac sir dung tai nguyén nudc dudi dat phuc vu phét trién kinh té
xa hoi thu d6 va bao vé méi truong.
2.Coso'ly thgyét va phwong phap nghién ciu
2.1. So lwgc vé tang Holocene (gh)

Cin ctr vao tai liéu dia chit va cac dic tinh nhu: tinh tham, mic d6 chira nude, cac dac tinh thuy dong
luc, c6 thé phan chia dia tang dia chét thuy van khu vuc nghién ciru thanh cac don vi chira nuée nhu sau:

Lép 1: 1a 16p thim nuée yéu bé mat.

L6p 2: 1a tang chira nuéc trong tram tich Holocene (gh).

* Tac gia lién hé:
Email: docaocuong@humg.edu.com
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L6p 3: 1a tang thdm nudc yéu hay thuc té khong chira nudc trong tram tich Holocene - Pleistocene.
Lép 4: 1a tang chira nudc trong tram tich Pleistocene (qp)
Lép 5: 1a 16p tham nuéc yéu trong da goc Neogen (m)

Lép I Lép 2 Lép 3 Lép 4 Lép s
Hinh 1. Phdn tang dia chat thity van viimg Ha Noi

Tang chtra nudc bao gém cac tram tich séng hé ting Thai Binh (aQ23tb) va tram tich sdng - bién - dam
ldy hé tang Hai Hung (ambQ21-2 hh).

Tang c6 dién phan bé kha rong ¢ phia nam séng Hong, bat dau tir phudng Vién Son thi xd Son Tay (noi
c6 céc 16 khoan LK27, LK38, LK97, CHN1) chay doc ven theo sdng Hong (qua LK27HN xa Van Phuc
huyén Phic Tho) dén tiép giap vaoi song Day thi mo rong ra va gan nhu bao tron Ha Noi (trir khu vire Xuéan
Dinh - Yén Hoa). O phia bic séng Hong, tang phan bé rong tir xa Vinh Ngoc qua Xuan Canh, Dong Hoi,
Mai Lam huyén Péng Anh va quan Long Bién, huyén Gia Lam. O Ba Vi, ting phéan bé doc theo séng Hong
tir xa C6 D6 qua xa Phii Cuong, Tan Hong, Chau Son dén xa Phi Chau. Con ¢ noi khac hoic ving mat
hoac ton tai dudi dang cac chom rai réac. Téng dién tich phan b cua tang khoang 1.499 km2.

Tang c6 chiéu day tir 0,8m (LK.P7 - phuong Trung Liét quan Pong Da) dén 35,3m (CHN4 - x4 Tu
Nhién huyén Thuong Tin) va 36,5m (LK811 - thi tran Thuong Tin), chiéu day trung binh caa ting 13,14m.
Trong sb 118 15 khoan nghién ciru c6 11 16 khoan c6 chiéu day ting <5m (chiém 9,3%); 36 16 khoan c6
chiéu day tang tir 5-10m (chiém 30,5%), 52 16 khoan c6 chiéu day tang tir 10-20m (chiém 44,1%) va 19 15
khoan c6 chiéu day tang trén 20m (chiém 16,1%). [Nguyén Dinh Thong va nnk, 2012]

Sac S-n

CH6 GITI

ChiCu duy < 5m

ChiQu dyy t6 5-10 m
Chicu dyy 6 10-15 m
Chicu dy t6 15 - 20 m
Chicu dy 6 20 - 25 m
ChiCu dyy t6 25 - 30 m
ChiQu dpy >30m

Oooooon

Hinh 2. Ban do dang bé day tang chiza nueéc gh
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Chiéu sau mai ting chtra nudc phan b tir 2m (LK. TD7; LK.P12; LK103) dén 34m (LK162a), trung
binh 6,81m. Chiéu sau d4y ting chira nudc phan b tir 5,5m (LK38) dén 47,5m (LK811), trung binh 19,96m.

Phir truc tiép 1&n bé mat ting chira nudc nay 1a mot 16p cach nudce c6 chiéu day tir 2m dén 34m, trung
binh 8,28m.

Thanh phan thach hoc chu yéu la cat cac loai, cat pha, & day téng ¢6 noi 1n san, soi nho.

Nuéc du6i dat thudc ting nay chu yéu la nudc khong &p va c6 ap yéu. Hé sb dan nudc n.103 m2/ngay.
Tinh chit thdm cua dat da thudc loai cao dén rat cao. Do dan nudc thay doi tir 2,4 m2/ngay (LK101 - xa
Quat bong huyén Thuong Tin) dén 790 m2/ngay (LKTD7K - phuong Tir Lién quan Tay Ho, ven sdng
Hong), da phan trong khoang tir 200-400 m2/ngay. Két qua hat nudce thi nghiém 156 khoan C2-B (xa Hoang
Diéu huyén Chuong M¥) c6 d6 dan nudc Km= 13,67 m2/ngay, tai 15 khoan C3-B (xa Phu Luu Té huyén
My Dirc) ¢6 d6 dan nuéc Km= 178,36 m2/ngay.[ Pham Ba Quyén va nnk, 2016]

Ty luu lwong céc 16 khoan hit nuée thi nghiém thay doi tir 0,0013 I/m.s (KT.2-63, xa Dai Hung huyén
Ung Hoa) dén 28,09 I/m.s (LK. TD7K- phuong Tir Lién quan Tay H, ven sdng Hong), trung binh 2,18
I/m.s. Trong s6 58 15 khoan hut nudc thi nghiém tang chira nuéc nay chia ra nhu sau:

Vi két qua trén cho thay ting thudc loai trung binh dén rat giau nudc.

+Viing rét giau nuéc phan bo thanh 4 khoanh: khoanh thir nhét phan b tir xa Duong Liéu, Cat Qué qua
xa Song Phuong, Lai Yén dén xa Pong La ‘huyén Hoai Dirc va xa Dai Thanh, Tan Phi huyén Quéc Oai voi
dién tich 55,96 km2; khoanh thir 2 phan bé doc theo séng Hong va séng Pudng tir x4 Tam X4, Xuan Canh
huyén Dong Anh qua céc quan Tay Ho, Ba Dinh, Hoan Kiém, Png Pa, Hai Ba Trung, Long Bién dén xa
Dong Du huyén Gia Lam va phuong Linh Nam quan Hoang Mai véi dién tich 126,6 km?; khoanh thir 3
phan b & x& Hong Van huyén Thuong Tin véi dién tich 6,15 km? va khoanh thir 4 phan bé & thi tran Van
Dinh, x4 Lién Bat huyén Ung Hoa véi dién tich 3,64 km2. Tong dién tich phan bd ving rat giau nuéc
khoang 192,35 km2.

+ Ving gidu nuéc phan bé doc theo séng Hong tir Co D6, Phit Cudng huyén Ba Vi qua Vién Son, Sen
Chiéu dén Vién Nam rdi mo rong ra gan nhu toan bg dién tich phan bé cua tang véi tong dién tich 1.102km2.

+\ling trung binh phan b thanh dai kéo dai tir xi Lam Dién huyén Chuong My chay doc theo song
Day dén xa Huong Son, Hong Quang huyén My Buc véi dién tich 139,9 km2; khoanh thu hai tir x& Tram
Long, Pai Hung dén xi Pai Xuyén, Bach Ha huyén Pha Xuyén véi dién tich 61,98 km2 va hai khoang nho
tai x4 Phi Minh huyén Phi Xuyén va x& Hong Ha huyén Pan Phuong véi dién tich 1,62 km2. Tong dién
tich phan b viing chira nudc trung binh chimng 203,5 km2.[ Pham B4 Quyén va nnk, 2016]

Két qua hat nudc thi nghiém 16 khoan C2-B (xa Hoang Diéu huyén Chuong M) ¢6 ty luu lugng =
0,033 I/m.s, tai 16 khoan C3-B (xi Phu Luu Té huyén My Buc) ¢6 ty luu lwong g= 0,376 I/m.I.

Nude dudi dat tang trir va van dong trong tang chi yéu thugc loai nude nhat, cha yéu nudc cé kiéu
Bicabonat-Canxi-Magie. Tai khu vuc phia nam thanh phé, ving nuéc mat (M>1g/l) phan bé thanh cac
khoanh tai xa Phu Tuc, Tri Trung, Hoang Long huyén Phi Xuyén véi dién tich 12,46km2; khoanh xa Quang
Trung huyén Pha Xuyén véi dién tich 4,58km2; khoanh x& Thuy Phi, Hong Thai huyén Pha Xuyén véi
dién tich 9,5km2 va 1 dai kéo dai tir xa Hoa Phi, Hoa Lam qua Kim Puong, Pong L& dén Tri Thuy, Bach
Ha huyén Phi Xuyén véi dién tich 72,36kmz2. Téng dién tich phan bé ving nuéc man khoang 98,9km2.

Muc nude tinh bién di tir sat mat dat dén 7 - 8m vao mua kho khi muc nuéc cac song xudng thap ving
bai ngoai dé myc nude sau dén 7 - 9m con mua mua sat mat dat. Nuge trong tang dwoc nude mua, nudc
tu6i bd cip truc tiép va c6 quan hé thuy luc chét ché véi cac song (song Hong, song Pudng, song Day).
Ngoai ra, nudc trong tang con duoc b cap tir cac ting chira nudc ven ria phia tdy nam cung cap. Két qua
hat nuée thi nghlem tang tai chum C2 tai xa Hoang Diéu huyen Chuong My da xac dinh duoc gia tri cung
c4p qua bién tir tang chira nuéc khe nut hé ting Nam Tham 1a 0,2m3ngay/1m dai bién (200m3/ngay/1km
dai bién). Tai chum thi nghiém C3 xa Phu Luu Té huyén My Biic xac dinh dwoc gia tri cung cap qua bién
tang chira nudc khe nit hé ting Pong Giao 14 trung binh 13 144 ,1m3/ngay/1km. Nudc trong tang con co
quan hé véi tang chira nudc gp2 hoic qpl ¢ dudi thong qua cac cira s6 DCTV dic biét 1a doc song Hong
doan tir cau Vinh Tuy 1én thuong luu.

Tai phuong Khuong Dinh quan Thanh Xuén, chuong trinh nudc Ha Noi da bé tri cham 15 khoan KD
trong tang chira nuée Holocen va 16 khoan KB-1 nghién ctu tang qp2, két qua theo ddi thoi gian cho thay:
Khi hat nudc tir ting trén, ting chira nude bén dudi ciing ha thap dan theo thoi gian, gia tri Smax dat duoc
khi durng hat 1a 0,43m. Sau khi ngirng hdt tir tang trén, muc nuéc tai ting dudi ciing dugc hdi phuc dan,
sau 24h dai lugng hdi phuc dat 0,3 1m. Khi hut nudc tir ting dudi qp2 (LK KBP-1), muc nudc ¢ cac 16 khoan
tang trén ciing ha thap dan theo thoi gian, gia tri Smax dat 0,4m. Sau khi ngimg hiit nudc, tang trén ciing
hoi phuc dan va chi sau 22h myc nudce da hdi phuc hoan toan. Mac du hai ting chira nudce tai khu vuc nay
dugc ngan cach véi nhau boi 1ap sét, ban sét 1an man thyc vat day 4,8m nhung két qua trén khang dinh
tang chtra nude gh ¢6 quan hé thity luc khé chat ché véi tang chira nude bén dudi, dic biét ¢ dai ven sdng
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Hong va ven song Day khi hau nhu giira hai ting khéng c6 16p ngin cach thi quan hé d6 cang mat thiét
hon.[ Tran Vin Minh va nnk, 1993]

Két qua nghién ctru va phan tich ciu trac dia chit, dia chat thuy van da xac dinh trén pham vi thanh phé
Ha Nai ton tai 3 khoanh phan bé cira sé dia chat thay vin:

+ Khoanh thtr nhat phan bé ¢ phudng Vién Son thi xa Son Téy, chay doc theo séng Hong bao trim dién
tich phan bé cua ting qua x& Van Nam huyén Phic Tho va xa Trung Chau huyén Dan Phuong thi thu hep
dan dén thi tran Phuing véi bé rong cira s6 chirng 820m, qua x4 Cat Qué, Yén So huyén Hoai Buc thi ma
rong ra 2 bén dén phuong Minh Khai, Pha Dién quan Nam Tir Liém va xa An Thuong, Yén Khanh huyén
Hoai Buc. Tong dién tich phan b6 cira 6 PCTV khu vuc nay khoang 124,4 km2 Trong pham vi khu vuc
nay co cac 16 khoan Q.56, Q.217; Q.60, Q.60a; P.23a, P.23b quan tric ting chira nudc gh va gp2 hoic gp.
Quan hé muc nudc gitra cac ting chira nudc tai céc ¢ong trinh quan tric cu thé nhu sau:
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14.00 9.00
—_~
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~§ 7.00
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=
S 0% LT ThaEREERSSLSEEEEEREE | 3%
& S838838888888883883888¢88 _
TSR ST R STSITTRSTSITTRSTITRSTaTaST RS 2.00 - y =0.9979x - 0.2133
LI LLLILLLILLLLIILLLILLLL R2=0.9929
2233333335883 33333353333 1.00 - =0.
Th(‘)‘iglan 0.00 T |
0.00 5.00 10.00

Hinh 3. D6 th; quan hé muc nuwéc céc 16 khoan quan trdc tai huyén Pan Phirong

2.2. Phuong phdp tinh todn trit lwgng nudc dudi dat . )
2.2.1. Xdc dinh tai nguyén du bdo nudce dudi dat (hay tiem nang tai nguyén nudc dudi dat)

Tai nguyén dy bao nudc dudi dit duoc xac dinh theo cong thirc sau:
Qtn = Qt + Qd [Tran Van Minh va nnk, 1993]

Trong do:

Qtn 1a tai nguyén duy béo (hay tiém ning nudc dudi dat), m3/ngay.

Qt la tai nguyén tich chira, m3/ngay.

Qd 1a lwong bé cap ty nhién , m3/ngay.

2.2.1.1. Xéc dinh tai nguyén tich chtra trong tang chira nuge

Luong tich chira ty nhién gdom lugng tich chira trong luc va lwong tich chia dan héi.

Luong tich chira trong luc 1a lvong nudce chira trong céc 16 hong, khe nut, hang héc Kasrt cua dat da
chira nuéc va c6 kha nang thoat ra dudi tac dung cua trong luc. Lugng tich chua trong luc duogc dac trung
bai hé sb nha nuéce trong luc. Lwong tich chira dan hoi 1a lugng nuéc sinh ra do kha ning dan hoi cia nuée
va cua dat da chira nudc khi ha thap muc ap luc trong nhiing tang chira ¢6 ap. Luong tich chira dan hoi
dugc dic trung boi hé s6 nha nude dan hoi.

a) Tai nguyén tinh trong lyc dugc xac dinh bang cong thirc:

Vtl = pV = utbhtbF (di véi tang chira nudc khéng ap).

Vil = pV = ptbmtbF (ddi véi tang chira nuéc co ap).

Trong d6:  1a hé s6 nha nudc trong luc (c6 gia tri dao dong tir 0 — 1 don vi), V Ia thé tich dat da chira
nudc (m3), htb 1 chiéu day trung binh cua tang chira nude khong ap (m), mtb 1a chiéu day trung binh tang
chira nuéc ¢6 ap (m), F 1a dién tich phan bé cua tang chira nuéc (m2).

b) Tai nguyén tinh dan hoi dugc xac dinh bang cong thuc:

Vdh = pth Htb F

Trong d6: p*th 1a hé s6 nha nudce dan hoi, H 1a chiéu cao cot &p lyc (m) tinh tir mai tang chira nudc dén
muc nudc &p huc, F 1a dién tich phan bé cua tang chira nuéc (m2).

Tuong tuy nhu x4c dinh tai nguyén tinh trong luc, khi x4c dinh tai nguyén tinh dan hoi thi s6 hé s6 nha
nude dan hdi va chiéu cao cot 4p luc ciing bién di theo khong gian, nén cac thdng sé nay thudng duoc
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trung binh héa. Trong mot s6 truong hop khi c6 du s6 ligu thi tai nguyén tinh dan hdi ciing dugce xéc dinh
bang phuong phép sai phan.

Khéi lugng nuéc trong luc va dan hoi tich chua trong tang chira nu6e c6 thé duoc thé hién bang mét
khéi, hodc dudi dang tiém niang (m3/ngay) khi gia thiét n6 c6 thé lay ra dugc trong mot khoang thoi gian
khai thac tinh toan.

2.2.1.2. Xac dinh luong bd cap tu nhién

Luong bd cap tu nhién cho nude dudi dét cd thé duoc hinh thanh tir ngdm cua nude mura, tir dong ngam
noi khac chay dén, tir nude séng, nudc mat...

a) B cap tir nude mua duoc xac dinh thong qua cudng do cung cap cho nude dudi dat.

Mot trong nhitng phudng phap don gian va chinh xac nhat 1a theo dao dong muc nudc trong 1 16 khoan
quan tric myc nudc (phuong phap N.N.Bindeman)

Diéu kién &p dung phuong phap 1a nhiing ving, khu vuc danh gia c6 luu lwong dong chay dén va chay
di bang nhau, nghia 1a mién phén thuy cia nude dudi dét (tai nhitng ving céch xa séng). Véi phuong phap
nay chdng ta chi can c6 tai liéu quan tric myc nuéc cua 1 15 khoan téi thiéu trong vong 1 nam.

Dé xac dinh lwong bd cap tu nhién theo phuong phap nay ching ta can tién hanh quan tric myc nuéc tai
1 15 khoan téi thiéu trong vong 1 nam. Sau d6 v& d6 thi dao dong muc nudc theo thoi gian, dd thi dao dong
muc nude dudi dit 6 thé cé nhidu chu ky mue nude dang va ha thap. [Tran Van Minh va nnk, 1993]

b) Ngudn b cap tu nhién cua dong ngam tir ni khac chay dén cé thé xac dinh theo cong thirc dong luc
hoc cua nuéc dudi dat (cong thire Darcy)

Phuong phép nay cé thé ap dung dugc trong moi truong hop phan b cua tang chira nuéc, cho ca tang
chira nudce c6 ap va khong ap. Dé xac dinh duoc lugng b cap tu nhién trong trudng hop nay can phai thanh
lap duoc ban do thuy ding cao hoic thuy dang ap cua nudc dudi dat (ban d6 muc nude dudi dat) va phai
xéc dinh duoc hé s6 tham cua tang chira nudc. Tuy nhién viéc thanh 1ap dwoc cac ban do nay va xac dinh
hé s6 thim thi doi hoi khdi lwong 16n 16 khoan hat nude, do muc nude. Pong thoi ban d thiy dang cao,
thily dang ap thuong chi xac dinh trong 1 thoi diém nhit dinh, do d6 luu lwong dong ngam xac dinh dugc
ciling chi 12 gid tri tai thoi diém dé, khong dai dién cho ca thoi ky.

¢) Lwong bé cdp tir nhién tir dong chay trén mit cho nude dudi dét c6 thé xac dinh theo phudng phép
thity van, theo hiéu sé luu lwong dong chay trén mat tai 2 mat cit thiy van

Phuong phép nay duoc st dung trong truong hop nude dudi dat c6 mbi quan h¢ thuy luc chat ché véi
dong mdt, c6 nghia la dong mat la ngudn cung Cap cha yéu cho nuée dué6i dat. Khi d6 can bé tri 2 tram do
lru lwong trén sdng khdng ché dién tich phan bé ting chira nudc.

Sy cung cap tham tir dong chay trén mit cho nudc dudi dat (tir ho chira, song...) ciing c6 thé xac dinh
truc tiép theo cong thuc Darcy khi biét rd mit cit uot va cac théng s tham.

2.2.2. Xac dinh trit lrong khai thac an toan (hay triz lwong c6 thé khai thdc nude dudi dat

Trir lwong khai théc an toan (hay trir lwong c6 thé khai thac nudc dudi dat) cé thé lay bang ty 1¢ phan
tram tai nguyén dy bao nude dudi dét thy theo murc d6 chi tiét vé s liéu nghién ciru diéu kién dia chat thay
van (vi du lay bang 30% tai nguyén dy béo, nghia la ngudng an toan ¢ day la 1y dén 30% tong luong trix
tu nhién va ngudn bé cap tu nhién). Dbi véi tang chira nuéc co ap, phan bé sau, trit lwong khai théc an toan
dugc xé4c dinh khong vuot qua chidu sdu myc nuéc 50m tinh tir mat dat.

O day trit lugng khai thac an toan ching t6i 1y bang 50% luong b cap tir mwa, dong ngim va 40%
lwong bo cap 1on nhét tir nwéc mat, khong xam pham tai nguyén nudéc tinh.

3. Két qua va thao luan

Tai nguyén nude tinh trong luc duoc tinh toan cho cac tang chira nude néu trén.

- Déi véi tang chira nudce gh

Trén co s6 Cau triic dia chét thay van, tac gia thanh 1ap ban d6 dang bé day tang chira nudc va phan chia
thanh céc viing ¢ bé day nhu sau:

+\VUng c6 chiéu day tang chira nuéc nho hon 5m: chiém dién tich 383,4 km2.

+Vuing c6 chiéu day tang chira nudc tir 5-10m: chiém dién tich 348,7 km?2.

+Vuing c6 chiéu day tang chira nudc tir 10-15m: chiém dién tich 376,1 km2.

+Vuing c6 chiéu day ting chira nudce tir 15-20m: chiém dién tich 265,5km2.

+Vuing c6 chiéu day tang chira nudc tir 20-25m: chiém dién tich 101,7 km2.

+Vuing c6 chiéu day tang chira nudc tir 25-30m: chiém dién tich 20,7 km?2.

+VUng c6 chiéu day tang chira nuéc I6n hon 30m: chiém dién tich 2,9 km2.

Hé sb nha nuéc trong luc dwoc tdng hop tir s6 liéu hut nude thi nghiém chim tai 15 vi tri trong ving
nghién ctu cho két qua trung binh 0,082.
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Nhu véy, két qua tinh toan tai nguyén nudc tinh trong luc ting chira nude gh dugc thé hién theo bang
sau:

Két qua tinh todn tai nguyén nudc tinh trong luc tang gh

STT | Vung Dién tich (km2) | ptb htb (m) Vil (m3) (m’o(?/:;)
1 | Ving c6 chiéu day < 5m 3834 0,082 2,5 | 78.597.000 7.860
2 | Vung c6 chiéu day tir 5-10m 348,7 0,082 7,5 | 214.450.500 21.445
3 | Vung c6 chiéu day tir 10-15m 376,1 0,082 12,5 | 385.502.500 38.550
4 | Ving c6 chiéu day tir 15-20m 265,5 0,082 17,5 | 380.992.500 38.099
5 | Vung c6 chiéu day tir 20-25m 101,7 0,082 22,5 | 187.636.500 18.764
6 | \Vung c6 chiéu day tir 25-30m 20,7 0,082 27,5 | 46.678.500 4.668
7 | Vung c6 chiéu day tir > 30m 2,9 0,082 32,5 | 7.728.500 773

Téng 1.499 1.301.586.000 130.159

Luong bd cap caa nude mua cho nudce dudi dat téng gh dugc xac dinh nhu sau:

Q d=W.F=0,739x10-3x1.499*106 = 1.107.761 (m3/ngay)

Két qua tinh toan trir luong khai thac an toan nudc dudi dat thanh phé Ha Nai, tang chira nudc gh theo
phuong phap giai tich:

Qktat = 50%Qd + 40%Qbs = 517.337 (m3/ngay)

4. Két luan

T6m tit cac két qua chinh dat dwoc, d& xuat hudng nghién ciu tiép hodc dé nghi ap dung két qua nghién
cau.

Tang chira nuéc gh thanh phé Ha Nai 1a ting chira nudc nam & vi tri gan mit dat nhat, c6 mie do ton
thuong ddi vai cac yéu té moi trudng hién nay, dac biét 1a van dé nhiém ban. Vi vay, phai c6 ké hoach khai
thac hop 1y va bao vé tang chtra nudc nay.

Luong bd cap caa cac yéu td ty nhién cho nudc dudi dat ting gh (chu yéu 1a nude mua) 1a 1.107.761
(m3/ngay).

Trir lugng khai thdc an toan nude dudi dat thanh phd Ha Noi, ting chira nuée gh 14 517.337 (m3/ngay).

Trong giai doan phai trién d6 thi hién nay, van dé sir dung hop 1y tai nguyén nudC cang tré nén cap thiét.
Day 1a co s¢ dé nghién ciru céc ting chira nude khac trén toan thanh phd dé cé cai nhin tong quan va chi
tiét hon, gitp cac nha quan 1y ciing nhu cac té chirc, c& nhan khai thac sir dung hop 1y tai nguyén nudc.
Tai ligu tham khao
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ABSTRACT

Evaluate the reserve and the ability to safely exploit the gh aquifer
In Hanoi city

Do Cao Cuong?, Nguyen Van Binh! Vu Thi Phuong Thao?, Do Thi Hai !, Dao Trong Tu 2
'Hanoi University of Mining and Geology
2 National Center for Water Resources Planning and Investigation)

To have a basis for planning the rational exploitation and use of underground water resources as well as
proposing technical solutions to protect, prevent, limit, and minimize depletion, pollution and salinity of
the groundwater In the city of Hanoi, the research to clarify the underground water reserve of the city is a
very important issue. Therefore, there must be a reasonable plan for exploitation and protection of this
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aquifer. In the process of implementing the topic, the authors have synthesized research documents on
underground water resources so far, and at the same time used the results of investigation, survey and
measurement of the Construction Project from five 2014 to present for assessment of underground water
reserves of aquifers. These documents are synthesized, analyzed and statistically compiled into appendices
accompanying the report.

Keywords: Reserves; Groundwater; Hanoi; safe exploitation; Aquifer gh.
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ABSTRACT

In recent years, producing biochar from agricultural by-products appears to be a promising strategy of
managing agricultural waste disposal. The ambition of this work was to use corncob as a raw material to
produce biochar at torrefaction temperatures by using a muffle furnace reactor which was operated at
temperatures range from 200°C to 300°C in 50°C interval and retaining for 1,2, 3 hours. Feedstock and
biochars were characterized by using thermogravimetric analysis (TGA) to evaluate the thermal
characteristics of materials with changing temperature under inert atmosphere. Generally, the DTG peak at
200°C to 300°C disappeared while peak at 350°C became broaden for torrefied biochar created at higher
temperature. The result indicated that at torrefaction temperature 300°C mostly hemicellulose of corncob
feedstock was decomposed.

Keyword: Corncob, torrefaction, biochar, TGA/DTG.

1. Introduction

Corncobs (CC), in this study, are constituents one of the most important agricultural wastes in Asia and
other part of the world as well. In some parts of the world, corn-cultivating areas can be found in all part of
countries (Ha, Thao et al. 2004, Gebremedhin, Fernandez-Rivera et al. 2007) .Take Vietnam as an example,
maize is the second most important non-rice crops 5.1 ton/ha (VIETNAM 2018), and is cultivated in
diverse environment. It is common that in most establish counties, corncob is usually disposed and
destroyed. In some cases, CC destroyed by fire on the farm preparing for the next coming season, causing
serious environmental pollution and no benefit. As far as known, there is still no practical application of
this organic product. Taking into account this context, finding innovative treatment method for this
agricultural waste may result in alternative and sustainable products which recent years, have been given
particularly emphasis to the application torrefaction. During torrefaction the weight loss of biomass comes
primarily from the decomposition of its hemicellulose constituents. Hemicellulose decomposes mostly
within the temperature from 150 to 280°C, which is the temperature window of torrefaction. The
hemicellulose component undergoes the greatest amount degradation within 200-300°C temperature
window. Lignin the binder component of biomass, starts softening above its glass-softening temperature
around 130°C, which helps densification of torrefied biomass. This work is paid more attention on
torrefaction of corncob. The effect of torrefaction temperatures on the physicochemical characteristics and
decomposition behavior of raw feedstock and torrefied products were investigated by using
thermogravimetric analysis. The result of this study indicated that temperature at 300 °C and retaining for
3 hours could be used to provide optimal biochar.

2. Materials and methods
2.1. Torrefaction

Corncobs were broken into small pieces, afterward broken corncobs washed with DI water three time or
more to remove dust. After oven drying for 2 days until moisture content vary constant, the corncobs were
torrefied in close ceramic crucibles by using the muffle furnace that was operated under limited O2 at 3
different temperatures 200, 250, 3000C, and retention time 1h, 2h and 3h for each torrefied temperature.

2.2. Feedstock and biochar product characterization

Thermogravimetric analysis (TGA) was used to study the corncob and biochar thermal characteristics.
The N2 atmosphere at 100 mL/min was continuously injected into the TGA reaction chamber to evaluate

* Authors corresponding
Email: lephucuong1992@gmail.com
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the corncob and biochar thermal behavior under pyrolysis conditions. About 15mg of corncob and biochar
was placed into a ceramic crucible that was then placed into a thermos-gravimetric analyzer furnace and
heated from 40 to 9000C using a specific heating rate 100C/min. Detailed information, including the
apparent temperature, sample weight, and thermal gravimetric difference (DTG), were recorded.

3. Results and discussion
Thermogravimetric degradation

Torrefaction is characterized mainly by the degradation of hemicellulose, other polymers, cellulose, and
lignin also degrade to some extent that depends on the temperature. Corncob and their thermal behavior
after toreffied process were studied based on data from thermogravimetric analysis at 100C/min. With
regard to Fig 1, since the increased pretreatment temperature, the peak value between 40-150°C became
smaller. There is a slight mass loss of around 5% took place, mainly because the water vapour and a little
bit of volatile matter from the maize cob samples. Additionally, the major devolatilization of hemicellulose
take place at temperature form 225°C to 300°C (Basu 2013), following Figure 1.b the peak DTG of
hemicellulose became smaller, and the DTG peak disappeared after torrefaction at 240°C, which confirmed
the large loss of hemicellulose content after torrefaction process.
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Fig 1. TG/DTG analysis for corncob and torrefied char products
4. Conclusions

Corncob is the agricultural waste source that could be managed by using thermal process, torrefaction.
Thermogravimetric analysis is a useful tool which supports evaluate the thermal characteristic of biomass.
From output TG and DTG results, a suitable torrefied temperature could be selected as optimal operating
condition. Recent study showed that corncob was torrefied at torrefaction temperatures 250 to 300°C, which
would result successful biochar products. Taking into account this context, finding innovative application
for this agricultural waste may result in an alternative and sustainable product which recent years, have

been given particularly emphasis to the application of corncob biosorbent, thermochemical product which
is so called Biochar.
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Trong nhitng nam gan day, san xuat than sinh hoc tir c4c phu pham néng nghiép duoc xem 1a mot chién
lugce ddy hira hen trong viéc quan ly xir ly chat thai néng nghiép. Muc tiéu caa nghién ctru nay 1a st dung
16i ngd 1am nguyén lidu thé dé san xuit than sinh hoc & nhiét d6 nung chay, bang cach sir dung 16 nung
nhiét d6 cao duoc van hanh & nhiét do tir 200°C dén 300°C vaéi cac nhiét do cach nhau 50°C va thoi gian
duy tri nhiét d¢ trong 1,2 va 3 gio. Nguyén liéu thd va than sinh hoc dugc phan tich nhiét lugng (TGA) dé
danh gi4 cac dac tinh phan hay cua vat lidu vai nhiét do thay doi trong méi truong tro. Dinh DTG ¢ 200°C
dén 300°C bién mit trong khi dinh ¢ 350°C tr& nén rong hon ddi véi than sinh hoc duoc tao ra & nhiét do
cao hon. Két qua chi ra rang khi dét ¢ nhiét d6 300°C, hau hét hemicellulose cua nguyén ligu 1a 16i ngd da
bi phan huy.

Twr khoa: LGi ngd, nung chay, nhién liéu sinh hoc, TGA/DTG.
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TOM TAT

Qua trinh khao sat, danh gia anh hudng cua hoat dong khai thac khoang san phong xa va khoang san chira
phong xa dén méi trudng, viéc luu trir co sé dit liéu thanh phan maéi truong phong xa hién nay c6 nhiéu
nhuoc diém. Bai bo trinh bay noi dung xay dung hé théng co so dit liéu méi truong phong xa, bao gom:
cAu trac co so dir liéu, hé théng co s dit liéu luu tri, dinh dang co s& dir liéu, dinh dang cua tai liéu, noi
dung cua tai liéu... Dong thoi, xay dung duoc chwong trinh dé luu trir co s¢ dit liéu méi trudng phong xa
trong hoat dong khoéng san tai cac mo sa khoang va dat hiém. Dya trén tai liéu khao sat thanh phan moi
truong phong xa, tac gia da dé xuat cac nguyén tic va phuong phap tiéu chuén hoa dé luu trit co s6 dit liu
mdi truong phong xa tai khu vuc khao sat. Phuong phép nay bao gdm cac noi dung chinh: Chuan héa thu
muc va hé thdng thu muc; Chuan héa dinh dang tép dit liéu; Chuan héa noi dung théng tin cia kho Iuu trit
tép dir lidu moi trudng phong xa; Tiéu chuan hoa noi dung thong tin cua tap tin luu trix.

Noi dung nghién ciru da xay dung dugc co sé dit liéu méi trudng phong xa ddi véi cac mo khoéng san chira
phong xa sa khoang va dét hiém, nham giup cho cac co quan quan ly cap nhat théng tin vé& tham sb moi
truong phéng xa phuc vu cdng tac quy hoach dan cu, phat trién kinh té - x4 hoi bén viing cua dia phuong.

Tirkhoa: Co sé dir liéu; méi trudng phong xa; méi truong; dat hiém; sa khoang.

1. Pit van dé

Nuéc ta co ngudn khoang san phong phi, trong dé ¢6 cac mé quang phong xa (nhu quang urani trong
cat két vang Triing Noéng Son, Quang Nam) va nhiéu loai khoang san chtra chat phéng xa (nhu moé sa
khoang titan ven bién, mo dat hiém Nam Xe, Pong Pao, Lai Chau; dat hiém Yén Phd, Yén Bai; mo dat
hiém Muong Hum, déng Sin Quyén, Lao Cai) [1,2]. Cac mé quing phong xa va chta chat phong xa di gay
ra cac di thuong phong xa téi hang nghin uR/h, ndng do khi phong xa hang tram, hang nghin Bg/m?3 tai khu
vuc chang ton tai. Khi thim do, khai thac, nguoi ta tién hanh khoan, dao hao, 16 mé cac khai truong. .. lam
cho dat pha tham thyc vat dwoc boc tach, quang bi dao bai, thu gom, lam giau. Tat ca nhiing hoat dong d6
lam gia tang truong buc xa tw nhién (lam ting cudng do bic xa gamma, nong do khi phong xa...) tai mo
va lam gia ting su phat tan ham lugng cac chat phong xa ra méi trudng xung quanh gay tac dong co hai téi
moi truong va suc khoe con nguoi.

Trong thoi gian qua cong tac khao sat, didu tra méi trudng phong xa tai cac mo khoang san phéng xa va
chira phong xa dugc trién khai trén 1anh thd Viet Nam phan dat lién. Ngudn tai liéu méi truong phéng xa
duoc thu thap trong nhitng nam vira qua dang dugc luu trit tai cic lién doan, cac vién nghién ciru va dac
biét 1a tai Lién doan dia chat Xa Hiém dudi hinh thirc céc bdo céo két qua nghién ciru theo dé an, dé tai
khoa hoc cong nghé céc cap dugc duyét, hodc hop ddng nghién ciru ky véi cac ddi tac bén ngoai. Cac dang
dix liéu thu thap va xir ly, sau khi 1ap cac bao cao dwoc luu trir & 2 dang thong tin: Mot phan duge luu dudi
hinh thirc c&c s6 sach, to chire theo cac chuyén moén riéng nhu cac nhat ky dia chat, cac s6 do cac phuong
phap dia vat 1y, dia chat thuy van, tric dia, cac bao céo thuyét minh, cac phu ban kém theo. Phan khéac duoc
Iwu trit dudi dang cac ban vé minh hoa gom céc ban do, thiét do, so dd. .. [4]

Nhimg nim gan day, tai liéu thudc cac dé an, dé tai khoa hoc cong nghé vé méi truong phong xa dang
thi cong hoic két thuc da timg budc dugc xir Iy va luu trit trén méy tinh bang cac phan mém chuyén dung,
song con tan man, roi rac, chua c6 mdi lién hé chung, chua c6 mé hinh té chirc mot cach logic, khoa hoc
dé dam bao thuan tién cho viéc quan ly, tra cau, tham khao cling nhu luu gitr sau lau dai.

Dé thanh lap co so dir liéu nham quan Iy va truy cap cac tai liéu nay, can xay dung hé thdng chuan chung
cta co so dit lidu (CSDL) mdi trudng phong xa (MTPX) tai cac khu vuc (KV) vé céc tiéu chi: tiéu chuan

*Tac gid lién h¢
Email: nguyenvandung@humg.edu.vn
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dinh dang tai liéu, cdu trac co so dir liéu, cau trdc hé thong tai liéu luu giir... va khuon dang tai liu luu
gitt.

Tap hop tai liéu, hé théng hoa, phan tich chi tiét cc két qua dicu tra, khao sét, quan trac thanh phan moi
tmong phong xa hién co, vé: ddi tugng, phan bé mat do thu gop mau, _quan trac . trén co s& do chi ra cu
thé cac khiém khuyet va ddi chiéu véi cac chuan myc lién quan cua qu0c gia, quéc té va diéu kién tu nhién,
quy hoach phét trién KT-XH cua khu vuc khao sét... 1am co so dé thiét ké chuwong trinh co s& dit liéu moi
truong phong xa. Thiét ké chuong trinh diéu tra, khao sat, quan trac, thu thap gom: cac diém, ddi tuong,
chi tiéu, tan suit...; cha y dic biét dugc danh cho cac ddi tuong, chi tiéu tir trude dén nay con thiéu théng
tin. Tién hanh nghién ciru thue dia, khao sat hién truong dé diéu chinh va chinh xac héa chuong trinh, hé
théng thu gép mau, quan tric va phan tich tai liéu thu thap. Ap dung cac ky thuat théng ké tién tién dé xur
ly cac s lieu thuc nghiém thu nhan dwoc vé moéi truong phong xa tai cac khu vuc khao sat. Xay dung
CSDL va thiét lap h¢ thdng quan tric moi truong phong xa tai cac khu vyc nghién ciru dé cap nhat dinh ky
CSDL va danh gia dién bién tinh trang méi truong phong xa tai cac khu vuc nghién cuu.

2. Quy trinh phét trién phin mém quan ly CSDL
2.1. Nguyén tac xa@y dwng chwong trinh

Chuong trinh co s¢ dit licu nham quan 1y co s6 dit liéu, cho phép cap nhét, khai théc co s¢ di liéu phuc vu
yéu quan Iy Nha nudc ve moi truong phong xa doi véi timg dia phwong, khu vyc. Vi vay khi xay dung chuong
trinh can tuén tha cac nguyén tac co ban sau [5,6,7,8]:

- Co day du céc tinh ndng thao tic voi cac co so dir liéu: kiém so4t tinh dung dn cua dix liéu, bd sung,
stra chira, tuy van theo cé&c yéu cau nhat dinh;

- Bdm bao an toan di liu trong diéu kién nhiéu nguoi cung st dung chuong trinh: chi nhitng nguoi
dugc cap phép mai co the s dung chuong trinh; phan quyén va kiém soat chat ché ai dang lam gi voi co
s dir liéu, khong cho phép nguoi st dung thao tac vai dir liéu khong thuge quyén quan ly caa minh;

- Thuan tién trong viéc nang cip, bd sung cac tinh nang mai, cap nhat théng tin cua co so di liéu;

- Chuong trinh chay 6n dinh trén may tinh (PC) véi hé diéu hanh Windows va cac hé diéu hanh twong
thich khéac.

2.2. Quy trinh phét trién phan mém

Xac lap chuan cac ngudn tai liéu, dir liéu méi trudng phong xa dic thi nham sép xép, lra chon va td
chuc cac ngudn tai liéu dia chat di va s& duogc luu trir trong cac bao cdo dia chat, vao may tinh, phuc vu
thuan lgi cho viéc tham khao, tra ciru sau nay doi hoi phai lya chon, xac 1ap, chuan hoé cac ngudn tai liu
dic thu d6i voi cac bao cao dia chat, mdi truong phong xa. Bam bao viéc quan ly chung cho cac béo céo
sau khi tong két, ddng thai tich hop di liéu cho cac bao céo ngay trong qué trinh san xuat, coi day 1a ngudn
tai liéu nguyén thuy trudc khi dua vao xir Iy, tinh todn song van phai dam bao sy trung thuc caa cac thong
tin da thu thap, trich xuat céc théng tin riéng biét phai thuan loi, nhanh chéng.

2.2.1. Viéc chudn hod nguon diz liéu mdi trieong phong xa duwoc thuc hién dua trén cac tiéu chi sau:

- bam bao tinh trung thuc;
- Tr~énh du thira;’
- Dé dang lién két.

2.2.2. Viéc chudn hod nguon tai liéu déc thir droc thuc hién duwa trén c&c cong viéc sau:

- Tham khao c4c miu co s¢ dit liéu trong va ngoai nganh, kha ning tng dung va tb chirc, quan Iy thong
tin trén may tinh;

- Khao sét tong quan ngudn tai liéu dia chat xa hiém dic thu trong cic bao céo dia chét, moi truong
phong xa dang dugc luu trit cac co quan quan ly;

- Phan loai cac nhém thong tin dac thi trong mdi bao cao dia chét, bao cdo méi trudng;

- Xay dung va té chire cac thdng tin trén méy tinh mot cach logic théng qua cac mdi quan hé caa ching.

Trén co s& d6, tac gia da phan loai thong tin trong cac bao cao dia chat theo timg chuyén dé riéng véi
cac nhom nhu sau:

- Nhém thong tin theo chuyén dé, 1a nhém thong tin dang dugc luu dudi dang sé sach theo ting chuyén
dé riéng gom céc sb nhat ky dia chit, cac sé ghi cac két qua do cac phuong phéap dia vat ly, cac so két qua
phan tich mau hoic cac phiéu ghi két qua phan tich mau. Bdi véi nhém théng tin ndy duoc thu thap, téng
hop, sip xép, phan tich dudi dang cac bang dir liéu cua timg chuyén dé riéng nhu: bang két qua phan tich
mau ho4, bang két qua phan tich mau tham s, bang 16 trinh dia chét, bang suit liéu gamma, khi phéng xa
radon, bang cong trinh, bang két qua Iy mau céc loai, dia hod.
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- Nh6m thong tin tang hep, gom céc béo céo thuyét minh, phu luc kémtheo ting béo céo.
- Nhom thong tin bdn do, gom cac ban do, so do, thiet @6 cong trinh.

| Thu thip sé ligu thee dia tai cic vimg nghién ctru |

‘ Phin tich ndi dung di lidu, phin loai di lidu ‘

I

| Thiét k& mb hinh co s& dit lidu ‘

Il

| Xy dyng danh mye va nhip dir liéu theo danh muc ‘

!

| HE théng cdc danh myc dif lidu gée dang sb ‘

I Il

Xit Iy (bién d8i, chuyén héa sb Giit nguyén cic sé ligu khéng
ligu, thanh lip bin d6) cdc sd chn Xt I
ligu cdn xir I

1l |

‘ HE théng cdc danh muc dif lidu sau xi 1§ ‘

1l

| Bién tép dtt licu |

Hinh 2. So dé quy trinh xay dung co sé dit liéu méi truong phong xa
2.3. Lwa chgn ngdn ngé Idp trinh

V& nguyeén tac c6 thé lya chon bat ky ngdn ngir nao cho phép quan ly va khai thac cac Database theo mo
hinh DAO hodc ADO dé lap trinh quan ly hé théng. Dé thuan tién cho viéc lap trinh, ching tdi lya chon
ngdn ngit 1ap trinh Visual Basic For Aplication (VBA) 2013 sin c6 trong bo Office 2013 dé xay dung
chwong trinh cin cir trén cac yéu té co ban sau:

- Co s¢ dir liéu dugc xay dung trong moi truong ACESS 2013;

- VBA 2013 hoan toan twong thich v6i VB;

- Do tich hop sin trong b Office nén VBA c6 wu thé hon trong viéc khai thac cac tinh ning manh cua hé
quan tri co so dit liéu ACCESS, ciing nhur cho phép khai thac tot hon cac phan mém khéc cua Office.

Access la hé quan tri CSDL rat manh, véi nhiing cong cu ¢6 sin di kém nhu Forms, Report, Macros va dic
biét 12 ngon ngit Iap trinh VBA 1a mot cong cu phét trién phan mém rat manh, d& st dung cho cac tng dung quan
ly vira va nho. Mot diém manh cua Access 1 bién trong VBA hoat dong rat mém déo, nén c6 nhiéu cach khai
bao bién. Thong thuong trong cac ngdn ngit 14p trinh, mai bién khi ton tai phai dugc dinh kiéu, tic 1a phai nhan
mét kiéu dir liéu xac dinh. Tuy nhién trong VBA thi khdng can thiét, mdi bién c6 thé dinh kiéu (duoc khai bao
truée khi sir dung) hodc khong dinh kiéu (khdng khai bao van st dung duoc).

3. Thiét lap co sé dir ligu mdi trweong phong xa
3.1. M6 hinh co sé dir ligu méi truong phong xa

Mb hinh co s& dit liéu xa hiém dwoc t6 chuc thanh cac khdi chirc nang co ban tuong tu nhu cic phan
mém doc 1ap khac, tén mdi khdi duoc dat dé phan nao thé hién chirc ning co ban caa khéi d6 (hinh 3)
[9,10,11,12].

Khéi hé théng: Khéi nay cung c4p céc chirc ning co ban dé t6 chirc cac chuong trinh tign ich glup cho
ngudi su dung truy Cap, trao d01 xem trude cdc trang trinh bay cling nhu trao doi dir lieu véi cac nguon dir
liéu khac nhau tir cac phan mém chuyén dung dé xir ly theo cac chuyén dé riéng. Ngoal ra khbi nay con
dam nhan chirc nang in 4n thong thudng nhu moi phan mém khéc. Khbi ndy gém céc thuc don cung cap
nhiing tién ich co ban ciia mot phan mém chung, ndi dung cu thé.

- Khéi cong cu: Khbi nay cung cip cac tién ich truc tiép trong qua trinh xay dung, thao tac dit liéu gom
chue nang nén dit liéu nham tdi wu hod kich thudc file co s¢ dir lidu, tao ban sao l3p co sé dit liéu méi nham
cung c4p céc ban sao (hinh 3): Hé théng menu gdm cac khéi chirc ning s& dit lidu. Chirc ning cap nhat di
liéu tir noi khac nham cung cdp kha niang cap nhat co s dit liéu tir nhirng ban sao cua co s& dir liéu dwoc
thuc hién trén mdy tinh khac hay trén thu muyc khac cua cung may tinh. Cac cong cu trong khbi nay déu
duoc tleng Viét hoa cho nguoi s dung nhanh chong nam bit va khai thac hiéu qua.

- Khéi tror gitip: cung cap chirc ning cap nhat dit liéu da lya tir chinh trong co s¢ dit ligu vao cac bang
can thiét nham giam thoi gian nhap nhitng thdng tin tring 1ap & cac chuyén dé khac nhau. Khéi nay ciing
cung cap phan huéng dan sir dung co so dit liéu cho nguoi str dung bat dau lam quen véi co so dir liéu.
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NHAP DO LIEU TO' NOI KHAC ﬁ NEN DO LIEV
XUKT DO LIEU DI NOI KHAC TAD CAC BAN SAO LAP
START
NHAT DO LIEU TO' CSDL KHAC
DAT TRANG IN R el £
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|0 & |IT.1 = £L| CAP NHAT DO LIEU TRONG CSDL

HUONG DAN S’ DUNG CSDL

@ MICROSOFT ACCESS HELP Fi
SHOW THE QFFICE ASSISTANT

Hinh 3. Hé thong menu gom cac khéi chite nang

THOAT KHOI CHUONG TRINH

Dé tién hanh quan Iy, nhap dit liéu ciing nhur tra ciru, trao ddi dir liéu, trich xuét thong tin trong co so dit
liéu, chdng t6i to chirc CSDL théng qua 1 biéu mau chi huy. Pay 1a biéu miu chinh dé nguoi sir dung bat
déau thao tac vai co sé dir liu. Trong biéu mau chi huy nay chira dung 3 chuy&n muc chinh, huéng téi phan
cép cho nguoi sir dung nhu sau:

a) Duyét qua CSDL: Muyc nay nham gitp cho ngudi sir dung duyét xem tom tit cac bao cao, cac loai dir
liéu thudc béo cao da co trong co so dir lieu. Muc nay gitp cho nguoi sir dung nhanh chéng tiép can véi
ngudn dir liéu ¢ trong co s dir liéu ciing nhu nhanh chéng lya chon dugc ngudn tai liéu ma minh can tham
khao. Mirc nay khong cho phép nguoi ding chinh sira, thay doi di ligu.

b) Nhdp di liéu: Muc nay chira dung, quan ly cAc mau sé nhap dit liéu cho tirng chuyén mén cu thé.
Muc nay ciing xay dung mét biéu mau chi huy, trong do6 t6 chirc nhap sb liéu riéng gdm: Dia chét + mau;
Dia vat ly; Tric dia; Bao céo hién trang méi trudng phong xa tai mai khu vire khao sét.

¢) Tra citu diz liéu: Mirc nay dugc to chire dudi dang céc trang bao cao dbi vai cac phiéu két qua c6 mau
thdng nhat, trang nhat ky dia chat, dia vat Iy, khao sat moi truong phong xa xay dyung theo mau sé hién tai,
di thuong phong xa..., nhin chung nhiing loai théng tin thanh lap dugc dudi dang cac mau sb thdng nhat
déu duoc xay dung thanh céc trang béo cao.

3.2. Xay dung va té chire cac ngi dung ciia co sé die ligu

Trén co s thiét 1ap duoc md hinh co so dir liéu xa hiém, tong hop cac théng tin can thiét can thu thap
trong cac bao co dia chat noi chung, dam bao cac thong tin thu duoc mot cach trung thuc, khach quan, dé
dang khi str dung, tiét kiém dung lwong bo nhé, tranh téi da viéc luu trit nhitng thong tin trang lap ciing
nhu cac thong tin du thira. M6t viéc can thiét khac nira 1a phai tong hop, phan tich toan bé cac dir liéu cua
cac dé &n san xuat dia chét hién dang thuc hién trong don vi, viéc quan 1y thong tin ciing nhu xu ly trén
may tinh. N6i dung co s¢ dir liéu phai hudng téi muc tiéu:

- La noi t6 chirc va luu gitr todn bd cac thdng tin thu thap ngoai thuc dia, tranh phai nhap lai sau khi téng
két cac cong viéc khao sét;

- La noi quéan 1y va luu gii todn b théng tin sau bao céo tong két;

- La noi trao doi thong tin d& dang véi cac phan mém may tinh khac;

- La noi trich dan thdng tin mot cach logic, khoa hoc, dé dang sir dung ciing nhur quan ly.

Véi cac tiéu chi do, tac gia da tién hanh liét ké, phan tich toan bo cac thdng tin can thiét trong bao cao
va phan nhoém céc thong tin lién quan dén cac cac chuyén dé khac nhau dé té chic cac bang dir ligu theo
tu'ng chuyén dé riéng, xay dung cac méi quan hé glua cac bang thong qua cac truong khoa nham lién két
céc thong tin voi nhau lay ving mo lam trung tam, lay ma viing lam truong khoa. So dd quan hé giira cac
bang dir liéu, cac truong khoa trong bang (hinh 4).
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3.3. Tiéu chuﬁ’n,cho co s¢ dir liéu méi trwong phong xa
3.3.1. Nguyén tac chung

Céc co s dit liéu (CSDL) méi trudng phong xa dugc thanh 1ap tudn theo mot sb tiéu chuan chung sau:
tuan tha céc quy trinh quy pham k§ thuat diéu tra méi truong phong xa hién hanh; phu hop vai noi dung
tai Quyét dinh s6 19/2008/QD-BTTTT ngay 09/04/2008 cua Bo Théng tin va Truyén thdng vé viéc “Ap
dung tiéu chuan vé tng dung cong nghé thong tin trong co quan Nha nudc”; tuan theo “Quy dinh vé diéu
tra, khao sat moi trudng phong xa tai cac mo khoang san chira phong xa” do Bo truéng Bo Tai nguyén va
MOoi truong ban hanh.

Nguyén tac vé hé thng thu muc: CSDL duogc dat trong mot thu muc, thuw muc géc. M3i thanh phan moi
truong phong xa dugce luu gitr trong mot thu muc, thu muc méi truong phong Xq, trong d6 chira mot hay
nhiéu thu muc bao céo. Trong thu myc bao cao chira mot he thdng thu muc con, mdi thu muc con luu gilr
mot I6p théng tin. Nguyeén tic vé I16p théng tin: mdi Ip thong tin luu gitr mot dang tai liéu co ban, gom cac
cac 16p thong tin co ban: Ban do truong phong xa; Ban ¢6 mang ludi diém do; Ban d6 phan ving 6 nhiém
phong xa; Béo cao két qua (gom ban v& két qua xu ly tai liéu méi trudng phong xa, ban thuyét minh béo
cao, phu luc); Tai liéu nguyén thuy.

3.3.2. Chudn hoa dang file sé liéu

File s6 liéu gom c6 cac dang co ban sau: file ban V&, file van ban, file anh. File ban v& Ia file c6 noi dung
1a ban v&, nhu ban do, so dd, hinh v&. Céc file nay duoc thanh 1ap bang phan mém MAPINFO hoic c6 thé
bang céc phan mém d6 hoa khac, song phai chuyén ddi va thé hién 1a mot file dang MAPINFO, c¢6 dudi
(*.tab). File dang text (van ban) la file noi dung chira van ban, ky tu sé hoac chit. Dang file nay c6 thé chia
lam hai loai: file dang van ban thuan tuy (ban thuyét minh bao céo, quyét dinh phé chuan, bién
ban nghiém thu,...) goi la file van ban; file dang text sé liéu (56 thir tu, toa do x, toa do v, gié tri
do cao, gia tri thanh phan moéi trudng phong Xa...) goi la file text s6 liéu. File vin ban dwoc thanh lap bang
phan mém Microsoft Word, c6 dudi (*.doc). File text s lidu c¢6 thé dwoc thanh Iap bing cc phan mém
khac nhau nhu Microsoft Excel, Access. .. song thé hién 1a mot file dang text, c6 dudi (*.txt). Céc file tinh
toan su dung bang tinh excel, c6 dudi (*.xlss). Két qua phan tich dinh tinh, dinh luong tai lidu dia vat ly
bang nhiéu phan mém chuyén dung khac nhau chuyén sang file dang (*.pdf). File dang anh 1a file duoc tao
ra tur viéc quét (scan) anh, chup dnh, nhu file scan trang s6 do thyc dia, anh vi tri diém tua trong luc, file
scan quyét dinh phé chuan dé an, bao cdo,... File c6 dudi (jpg, jpeg, tip, bitmap).

3.3.3. Chudn ho& néi dung théng tin heu giik trong mét s6 file so liéu méi trirong phong xa

File s6 liu dia vat ly 1a file dang text s liéu, co dudi (*.txt). Mot tap s6 liéu c6 thé coi nhu mot bang s6
liéu trong d6 co nhiéu hang va nhiéu cot. Mdi dong (hang) s liéu 12 mot ban ghi (record), trong mét dong
c6 nhiéu cot, mdi cot 1a mot truong (field) sé lidu. Toan bo thong tin vé mot diém do dia vat 1y dugc thé
hign trén mot dong s6 lieu (mot record), mdi truong sd ligu (nhu sb thw ty, tén diém, toa do
X, toa do y, d6 cao, gia tri Bouguer,.. ) dugc cach nhau boi mot dau phay (,). Tuy theo tung chuyén moén
dia vat ly, cdc file nay c6 cdc truong s6 liéu khac nhau, song vé co ban c6 mét sb truong nhu sau: truedng
s6 thu tu, treong toa do x, truong toa do y..

3.3.4. Chudn ho& mét sé ngi dung trong céc file bdan do

Mot file ban d6 c6 nhiéu 16p thong tin, vé co ban ¢6 mot sé 16p thdng tin sau: cac I6p thdng tin nén dia
hinh; cc I6p thong tin truong phong xa; cac 16p thong tin két qua giai doan dia chét tai ligu
dia vat ly. Céc l6p thong tin nén dia hinh gom: 16p duong dong mie dia hinh; 16p giao thong; l6p song Sudi
(thuy); 16p khung ban dd; 16p khu dén cu va dia danh,... Céc 16p thong tin truong phéng xa gdom: 16p théng
tin duong ding tri (dang duong); I6p théng tin vung truong (t6 mau, dang region); 1ép thong
tin chi dan dang text (gié tri ghi trén duong ddng muc, chi dan,...). Cac 16p thdng tin két qua giai doan dia
chat tai ligu dia vat ly gém: 16p thong tin dang dwong (line), thé hién dut gy dia chét, ranh gidi dia chat,.. ;
I6p thdng tin dang ving (region), thé hién khéi magma, dién tich phan vi dia tang, ...; 16p thdng tin chi dan
dang text, hoac ky tu dac biét (ky hiéu tudi dia chat,...);

Trén co s¢ nhitng nguyén tic chung va phuong phap chuan hoa néu trén, tac gia tién hanh thanh lap cac
tiéu chuan cho mai thanh phan mai truong phong Xa, néu ra cac yéu cau cu thé cho ting loai tai liéu, hé
thong thu muyc, s6 truong cho ting file s6 liéu, thudc tinh cho cac ddi twong co ban trong céc file ban vé
truong phong xa... Pa tién hanh thanh 1ap tiéu chuan cho CSDL suét liéu chiéu xa; CSDL vé thanh phan
mdi trudng phong Xa trong dat, nudc va khdng khi; CSDL ban d6 phong phong xa; CSDL ban d6 phan
ving 6 nhiém phéng xa; CSDL séch tra ciru dién tir tham sb vat 1y da va mot sb loai quang ¢ tai cac khu
vuc khao séat.
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4. Giao di¢n va Ciu triic chwong trinh
4.1. Cau trac ciia CSDL méi trwong phéng xa

Dix liéu thu thap duoc trong qué trinh thyuc hién Dé tai dugc tong hop va xay dung thanh CSDL véi 52 biéu
bang, bao gom day du cac thong tin vé dic diém dia chat, khoang san céac khu vuc ¢é cac du an nghién cau phéng
Xa, cac diéu kién dia hinh, dia mao, dac diém khi tuong, thiy van, cac két qua do dac thuc té, cac tuyen 16 trinh,
ngudi do, ngay do, cac két qua thu thap, phan tich mau, ham lugng cac nguyén t6 phong xa trong mau dat, nudc
va thuc vat. ..
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o Hinh 5. Biéu bang dit liu thu thap duoc tai khu vuc khao sat ‘ 7
Véi két cau da dang cua nguon s6 liéu thu thap duoc, co so dir liéu quan hé vé phong xa cta deé tai duoc the
hién nhu trong hinh sau:
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Hinh 6. Co s¢ dir liéu quan hé

4.2. Giao dién chwong trinh

Giao dién chuong trinh 1a giao dién ngudi sir dung (User Inteface) trén nén CSDL Access. Chuong trinh dugc
thiét ké don gian, nguoi st dung Iam viéc vai dir liéu théng qua hé thdng menu hozc trén cac cira s6 dd hoa mot
céach tryc quan. Chidng t6i ¢ gang thiét ké chuong trinh véi giao dién va thuat ngit théng nhat dé nguoi sir dung
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dé dang khai théc theo nguyén tic twong tu. Nghia la néu da nam viing cac thao tac tir mot cira s6 nay thi viéc
thao téc trén céc cira s6 khac rat d& dang vi cach thirc 1am viéc hoan toan tuong .

Céc giao dién nguoi dung con duoc ding dé didu khién va quan ly nhiéu két ndi ddng thoi truy xuit CSDL
cua céc dit liéu dau cubi. Tuong tac co s dit liéu (Database Interaction) bao gom cac cong viéc:

- Stra va x0a dix liéu;

- Cap nhat di liéu: thém;

- Piéu khién 15i.

Tra ctru: Nguoi sir dung c6 thé tim kiém thong tin da chiéu theo ting thong sé tim kiém, dong thoi ¢d thé dwa
vao cling lic cac thong sb tim kiém nhu: Ma sd, tén dé tai, du &n, tuyén khao sat hozc s6 hiéu mau...

Quan ly dir liéu: bao gom céc chire ning dang nhap CSDL, qudn ly nhém nguoi dung, quan ly ngudi dung,
xem danh sach thanh vién, bo sung thanh vién, d6i mat khau va dang xuét. Day 1a nhom chirc ning quan trong,
ngudi sir dung phai c6 mot tai khoan trong hé thdng méi c6 quyén truy cap, khai thac cac dir lidu chinh cua

CSDL.
S

T £ Menuchinh

BO KHOA HOC VA CONG NGHE ¥
VIEN NANG LUQNG NGUYEN TU' VIET NAM

CO SO DI LIEU
MOI TRUING PHONG XA

@A E Y

Hinh 7. Giao dién co so da liéu moi trrong phéng xa
5. Két luan

Bai bao da xdy dung dugc co s¢ dit liéu moi truong phong Xa tai cac mo khoang san chira phong xa (sa
khoang va dat hiém). Két qua nghién ciru tao co so ban dau trong viéc tng dung khoa hoc céng nghé théng
tin trong coéng tac luu trir cac thong tin méi truong phong xa mot cach khoa hoc trén méay tinh, tung budc
nang cao nang luc ung dung cdng nghé thong tin trong cac co quan quan 1y, nang cao trinh d té chuc, quan
ly thong tin dia chit trong may tinh mot cach khoa hoc.

CAc tai liéu da va dang luu giir tai co quan quan 1y nhu B Tai nguyén va Mo6i truong, cic dia phuong,
Lién doan dia chat, cac Vién, truong Dai hoc... 1a mot kho tai lidu rat Ion. Viéc chuyén dan kho tai liéu nay
vao luu trir trén may tinh 1a viéc 1am rét thiét thuc va mang hiéu qua, nhat 1a su thuan lgi, d& dang cho viéc
tra cau, trich dan ciing nhu bao quan ching.
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ABSTRACT

Research on building radioactive environmental database
in radioactive mineral deposits (mineral sand and rare earth)

Nguyen Van Dung *2, Trinh Dinh Huan®
!Faculty of Environmental, Hanoi University of Mining and Geology,
2Vietnam Atomic Energy Institute
3Geological Division on Radioactive and Rare Earth Elements

The process of surveying and evaluating the effects of mining activities of radioactive minerals and
radioactive minerals on the environment, and the current storage of the database of radioactive
environmental components has many disadvantages. The paper presents the content of building a
radioactive environmental database system, including: database structure, archiving database system,
database format, document format, the content of the document... At the same time, building a program to
store a database of radioactive environment in mineral activities in the mineral sand mines and rare earth.
Based on the survey document on radioactive environmental components, the author has proposed
standardized principles and methods for storing the radioactive environmental database in the investigation
area. This method includes the main contents: Standardization of directory and directory system; Data file
format standardization; Standardization of information content of radioactive environmental data file
archives; Standardize the information content of archive files.

Research content has built a radioactive environment database for mineral deposits containing radioactive
mineral deposits and rare earths, to help regulators update information on radioactive environmental
parameters. serving the local population planning and sustainable socio-economic development
According to the propagation model results, SO2, CO, the concentration value of SO2 and CO emissions
are within the allowable standard limits. For NOx, emissions exceed the standards in the factory area.
Therefore, at each location generating exhaust gas, the plant installs the NOx gas treatment system meeting
QCVN 23:2009/BTNMT and the dust concentration is below 30 mg/Nm3.

From the results of running the dust dispersion model, we can not let one of the dust filters be damaged and
the plant still operates normally. At the same time to ensure the safety of sensitive objects around the
project, especially the residential areas of the Southeast and Northeast - households outside the factory
fence, within the affected radius of the kiln area enjoy 400 - 1,600m.

Keywords: Database; radiation environment; environment; rare earth mines; mineral deposits.
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! / HQI NGHI TOAN QUOC KHOA HQC TRAI DAT
EARTH SCIENCES AND VA TAI NGUYEN VO'I PHAT TRIEN BEN VIPNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Phong xa tu nhién va mac liéu chiéu xa khu vuc
mo dat hiem Yén Phq, huyén Vian Yén, tinh Yén Bai

Nguyén Vin Diing"?* , Vii Thi Lan Anh!3, Dao Dinh Thuan?,
1 Khoa Mo6i truwong, trwong Pai hoc Mo - Pja chat,
2ién Nang heong nguyén tu Viét Nam,
3 Khoa Méi triwong, Truong Pai hoc Khoa hoc Tu nhién, Pai hoc Quac gia Ha Ngi

TOM TAT

Mo dat hiém chira cac nhan phéng xa tu nhién Yén Pha thugc xa Yén Phi, huyén Van Yén, tinh Yén Bai,
la mo ¢6 trit lugng tai nguyén kim loai dat hiém I6n cua Viét Nam s& dwoc dua vao khai thac, ché bién
trong thoi gian téi. Hoat d6 cac nhan phéng xa tu nhién va lidu chiéu xa la tiéu chi quan tric quan trong
trong danh gia tac dong moi trudng caa mo khi di vao hoat dong khai thac, ché bién quang dat hiém. Diéu
tra xac dinh hoat do cac nhan phong xa tu nhién trong dat, nudc, thuc vat va muc lidu chiéu xa tai khu vuc
nham dong gop vao cong tac quan ly, gidm sat moi truong phong xa trong hoat dong khai thac, ché bién
quang dat hiém. Két qua cho thay, hoat 6 cac nhan phong xa tu nhién déu ton tai trong cac mau dat, nudc
va thuc vat, c6 mot sé mau dét, thyc vat c6 hoat do phong xa cao hon so vdi tiéu chuan cho phép; Gia tri
liéu chiéu xa hang nam tai khu vuc dat gi tri 11,67 mSv/nam, cao gap 4,86 1an so véi trung binh thé gioi
(2,4 mSv/nam). Tir két qua nghién cau, cac vén dé an toan, sic khoe va moi truong, bao gom danh gié rui
ro cho khu vuc va dia diém khai théc ché bién quang dat hiém.

Tir khoa: Hoat do phong xa, mdi trudng phong xa, mé dat hiém, liéu hiéu dung hang nam, Yén Phd.

1. Pit véan dé

Mo dit hiém Yén Pha, thuoc xa Yén Phl, huyén Van Yén, tinh Yén Bai dwoc gidi han bai toa do
21°81'30"+21°83'00" vi d6 Béc 104°64'00+104°68'00" kinh d¢ Pong day }é vung ndi cao, dia hinh déc thoai
kéo dai theo phuong Tay Bac - Bong Nam chay doc theo hai bo séng Hong.

| 1047 68"

SCALE 1:25.000 LEGEND
Residential II' Siltstonie, clay, siltstone, gravel, grit
l:l River, stfream Phan Luong Formation: gritstone, sandstone

contour lines and values Ban Nguon formations: shale, silfstone, sandstone

Rare earth ore bodies Ca Vinh Formation: ganite rocks. gneiss

Sin @uyen Formation: quariz schist, quartz
Hinh 1. So do dia chat khodng san mé dat hiém Yén Pha
*Tac gid lién h¢

Email: nguyenvandung@humg.edu.vn

54



Mo dat hiém Yén Phi bao gom hai than quing dat hiém dang thau kinh phan bé trong da phién thach
anh - sericit, phién sét sericit va d4 voi bi hoa hoa cua hé tang Séng Mua (D1sm), thudc loai hinh quang
phong héa tan du dugc thanh tao do qua trinh phong ho4 tai lam giau céc hop phan c6 ich. Quang thuong
16 ngay trén bé mit dia hinh, doi khi ndm dudi 16p phit mong va c6 ranh giori khong rd rang vé6i da vay
quanh. Than quang chinh dang thau kinh, co truc kéo dai theo phuong tay béc - dong nam va déc nghiéng
vé phia déng bac. Than quang con lai nam gan song song Vvéi than quang chinh c6 hinh théi phuc tap hon
véi chiéu dai khoang 70m, chiéu rong thay doi tir 50m (phia tay béc) dén 20m (phia déng nam). Bén trong
c4c than quang thuong bét gap céc thé t0 hodc 16p kep cac da vay quanh thugc hé tang Séng Mua (hinh 1)
(Bo Cong thuong, 2011; Tran Binh Trong va nnk, 2005).

Trong quing dat hiém Yén Phu da xac nhan c6 mat cac khoang vat fecguxonit, xenotim, monazit,
samackit, octit, checrolit, manhetit, mactit, hematit, limonit, psilomelan, ilmenit, rutin, pyrit. Quang dét
hiém Yén Phu c6 ty 1¢ phan trim giira cac nhoém nhu sau: Nhom nhe chiém 62,97% TR,0s, nhém trung
gian chiém 7,87% TR0z va nhém nang 29,16% TR,O0s. Ham lugng TR2Os trong mo dao dong tir 0,1 +
7,0%, trung binh dat 1,12%. Trong quang con c6 niobi, urani va thori vi ham lwong: Nb2Os tir 0,011 +
0,17%, trung binh 0,034%, U30s tir 0,008 + 0,105%, trung binh 0,01%, ThO- tir 0,0009 + 0,06%, trung
binh 0,02%. Trit lugng mo6 dat hiém Yén Pha cip 122+333 = 31695 tin TR2O03; N,Os = 814 tin; sit: 667
985 Fe (Tran Binh Trong va nnk, 2005; Bui T4t Hop va nnk, 2010).

Céc hoat dong khao sat, diéu tra méi truong phong xa ty nhién tai khu vuc nghién ctiu bao gom do suét
lidu chiéu ngoai, ndng do khi phong xa va xac dinh hoat d cac chat phong xa tu nhién trong mau dat, nudc
va thuc vat. Trén co sé xtr ly s6 ligu thu thap da xay dung duoc ban d6 6 nhiém phong xa tai khu vic khao
séat.

2. Phwong phap nghién ciru

Theo céc tiéu chuan qudc gia vé cong tac khao sét, dicu tra, danh gid tic dong moi truong phong xa tac
gia s dung cdc phuong phap sau (Trinh Dinh Huan va nnk, 2013; TCVN 9414:2012; TCVN 9419:2012;
TCVN 9415:2012; TCVN9416:2012; Tran Anh Tuan va nnk,2012):

2.1, Tinh‘ toan cé4c thanh phan méi truong phéng xa tw nhién tai mé khoang sdn
2.1.1. Liéu twong duwong burc X (liéu hi¢u dung hang nam)

Liéu twong dwong H, 1a tong cua lidu chiéu ngoai va lidu chiéu trong, duoc x4c dinh theo cdng thirc sau:
H = H, + H, (mSv/nam) Q)
trong dé:

- Hn 12 lidu chiéu ngoai gay bai bic xa gamma, dugc do tai vi tri cach mat dat 1m, xac dinh theo cong
thire sau:

Hn = 8760%Hs, (mSv/nam) (2
trong do:

- Hse 12 suét liéu chiéu ngoai trong moi trudng xung quanh (uSv/h);

- H¢ 12 liéu chiéu trong gom c4c thanh phan: liéu chiéu trong qua dwdng hd hap (H,) do hit phai khi
phong xa radon, toron va liéu chiéu trong qua dwdng tiéu héa (Hq) (thic dn va nudc udng), tinh bang
mSv/nam va dugc xac dinh boi cac céng thac sau:

Hp = Hra + Hrn, (mSv/nam) 3)

H, hit twong duong voi mot ngudi truang thanh trung binh tha 7.280 m® khong khi mdi nam.

O day: Hrn = 0,047xCrp (Bg/m3), Hry = 0,007xCry (Bg/m?) véi Cra 1a ndng d6 khi radon (%2Rn) trong
khong khi va Cr, la ndng d6 khi toron (?°Rn) khéng khi.

+ Haq 12 lidu chiéu trong qua duong tiéu hoa, dugc xac dinh bai cong thire sau:

Ha = (6,2%10 CAk+2,8x10 *Ars+2,3%10 *Ary+4,4x10 Ay )My, (mSv/nim) ()
trong d6: Ak, Ara, Ath, Au la hoat d6 phéng xa cuaa kali, radium, thori, urani trong mot lit nuéc hoac mot
kildgam thuc pham (Bg/kg), twong ng; mq 1a lugng nuéc hoic thuc pham trung binh tiéu thy mot nguoi
trong mot nam (800 lit nudc va 650 kg thire an).

2.1.2. Hogt dg birc xa trong cac mdu dat

Hoat d6 birc xa trong dat dugc xac dinh bai céng thirc sau:
‘ A = A + 1,3Am, + 0,085A¢ < 370, (Bg/kg )
VGi: Ara, Ath, Ak lan luot la cac hoat d6 cua cac nhan phéng xa Ra, Th, K.

2.2. Phwong phdp dinh gid sai sé

Dé danh gia moi trudng phong xa ty nhién, nghién ctu ndy tac gia sir dung té hop cac phuong phéap sau
(TCVN 9419:2012; TCVN9416:2012):
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- Po lidu btic xa gamma dé xac dinh lidu chiéu ngoai gay bai birc xa gamma trong khu vuc nghién cau;
- Po khi phong xa dé xac dinh nong d6 radon, toron trong khong khi xung quanh, do dé tinh toan liéu
chiéu trong qua dwong hd hap;
- Po phé gamma dé xac dinh hoat d6 urani, thori va kali trong 16p dt, d4 bé mat;
- X4c dinh hoat d6 cac chat phdng xa urani, thori, kali trong cac mau luong thuc, nude dé tinh toan liéu
chiéu trong qua dwong tiéu héa.
Sai s6 cac phép do duge xac dinh bai céc biéu thuc sau:
i, (i—y)?
i=1 - (6)

véi: n 1a sé diém do kiém tra; x;, yi 12 gia tri do chinh va do lap.

Sai s6 tuyét ddi: o =

3. Két qua va thio luan
3.1. Danh gia sai so Cua cdac phép do

Sau khi tién hanh khao sat va phan tich xir ly dir lidu, két qua danh gia sai s6 ciia cac phép do theo cong
thace (6) dugc dua ra trong trong bang 1. )
Bang 1. Bang danh gid sai so Cua cac phép do

. 2 Sai s6 twong ddi Sai s6 tuyét ddi (%) Ngudng cho
Phuong phdp | Diém do o) Giati | DPonvi ohép £EJ%)
Phuong phép do suat liéu gamma

Tai vitridoOm 160 2,24 0,01 puSv/h <10

Taivitridol m 160 2,43 0,02 puSv/h <10
Phuong phap do khi phong xa

Radon (**’Rn) 28 11,32 6,76 Bg/m?® <30

Toron (*°Rn) 28 7.56 18,12 Bg/m?® <30
Phuong phéap do pho gamma

Kénh Kali 34 4,87 0,20 % <10

Ké&nh Uranium 34 6,67 1.85 ppm <10

Kénh Thorium 34 2,56 2,86 ppm <10

Két qua tinh sai s cho thay céc sb liéu khao sat dam bao tin cay.

3.2. Cac thanh phan méi trudng phong xa ty nhién
3.2.1. Bdc trung suat lieu birc Xa gamma

Dir lidu vé suét liéu birc xa gamma da duoc thu thap bang cach do toan bd khu vuc mo dét hiém Yén
Phi. Két qua tom tat da chi ra rang liéu gamma & vi tri 0 m gia tri thay doi tir 0,12 dén 2,95 pSv/h, vai gia
tri trung binh 12 0,75 pSv/h; & vi tri 1 m, gia tri thay doi tir 0,09 dén 2,68 uSv/h, véi mot gia tri trung binh
0,67 uSv/h (bang 2). ’ o

Bdng 2. Ddc trung thong ké suat lieu gamma

Thang sé Gia tri suat licu gamma (uSv/h)
Om 1m
Nho nhat 0,12 0,09
Lén nhat 2,95 2,68
Trung binh 0,75 0,67
Do léch chuén 0,47 0,44
Tong s6 diém do 1,350 1,350

Gié tri suat liéu birc xa gamma nho hon 0,3 uSv/h chi duoc tim thiy & nhitng khu vuc nho hon gan bién
gidi cua khu vuc diéu tra. Muc liéu gamma tir 0,3 dén 0,6 pSv/h duge xac dinh & khu vuc chuyén tiép giira
than quang va khu vuc phi quang, cang vao gan than quang dat hiém gia tri suat liéu gamma tang cao, tai
vi tri than quang dat gia tri 2,95 uSv/h. Theo tiéu chuan ciia Nga va Viét Nam (B Khoa hoc va Cong nghg,
2012; NRB-99), khu vuc nghién ctru vuot qué tiéu chuan cho phép ddi véi suat liéu birc xa gamma.

3.2.2. Pac trung cua khi phong xa

Nong d6 cua khi radon (22Rn) trong khong khi dao dong tir 5,9 dén 512 Bg/m? va gia tri trung binh 1a
74,65 Bg/m?3; Nong do cua khi toron (2°Rn) dao dong tir 7,8 dén 980 Bg/m? va gié tri trung binh la 132,43
Bg/m? (Bang 3). Céc vi tri cua ndng do radon cao khdng chi phu thudc vao khu vyc phan bd cua cac than
quang dat hiém, ma ca cac khu vuc théng gi6 tu nhién han ché. O nhiing noi c6 mat d6 dan sb cao, ching
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han nhu céc lang Yén Son, Tram My, Trung Dai VéﬁDai Thanh, gia tri nong do radon cao hon muc khuyén
cao ve nong do khi radon trong nha ¢ theo tiéu chuan Viét Nam (TCVN 7889:2008).
Bang 3. Pac trung thong ké nong dg khi phéng xa radon

X A 7 7 3

Théng sé o Nong do khi phong xa (Bag/m )220Rn
Nho nhat 5,9 7.8
Lon nhat 512 980

Trung binh 74,65 132,43

Do léch chuén 63,43 156,56
Tdng s diém do 554 554

_ Theo tiéu chuan cua Viét Nam sé 7889:2008, khong dugc phép xay dung nha méi ¢ nhitng khu vuc c6
nong do khi phéng xa radon vuot qua 100 Bg/m?, khong may 1a truong hop trong khu vuc.

3.2.3. Bdc trung phé gamma trong dat

'Két qua do ph gamma trong d4t cua tai khu vuc khao sat da xac dinh dwoc dic trung ndng do cua cac
chat phong xa. Bang 4 tom tat dir lieu do dugc véi cac gia tri va gid tri trung binh do dugc cao nhat va thap
nhat twong tng.

Bdng 4. Pdc trung thong ké phé gamma trong ddt

Théng 6 Hoat d6 phéng xa
i K (%) U (ppm) Th (ppm)
Nho nhat 0,38 10,4 0,87
Lén nhét 12,11 4544 138,4
Trung binh 3,78 123,2 28,9
Do léch chuan 2,43 126,4 22,64
Tdng s6 diém do 600 600 600

_Két qua cho thay hoat d¢ céc chét phong xa thorium, uranium trong dat cao, ham luong urani trong céc
mau dat cao hon ham luong thorium, ban chat phéng xa la urani.

3.2.4. Hoat d¢ alpha, béta trong nuoc

Két qua phan tich hoat do alpha va béta trong nuéc tai khu vic nghién ciru cho thay: gia tri hoat do alpha
dao dong tir 0,018 dén 0,089 Ba/l, trung binh 13 0,042 Bq/l, hoat d6 béta dao dong trong khoang tir 0,198
dén 0,887 Bqy/l, trung binh 12 0,501 Bg/I. So sanh véi quy chuan Viét Nam vé chat lwong nudc mat QCVN
08-MT:2015/BTNMT, gi4 tri gi¢i han ngudng cua hoat d6 alpha va béta lan luot 12 0,1 Bg/l va 1,0 Bq/l
(QCVN 08-MT:2015/BTNMT). Do d6, tong hoat do cua alpha va béta trong cac mau nuéc nam trong giGi
han cho phép (Bang 5).

Bang 5. Pdc trung thong ké tong hoat dg alpha va béta trong nwéc

R £ Hoat d¢ (Bg/l)
Thong so Alpha Beta
Nho nhat 0,018 0,198
Lén nhat 0,089 0,887
Trung binh 0,042 0,501
Do léch chuén 0,016 0,162
Tdng s6 mau phan tich 30 30

3.2.5. Hoat d¢ cac nhan phdng xa trong cdy lvong thuc

Két qua phan tich ham lwgng cac nguyén t6 phong xa trong cac mau cy lwong thyc da chi ra rang cac
nhan phong xa *°Ra, #*U, #?Th va “°K c6 mit trong hau het cac mau lwong thuc trong khu vuc mo dat
hiém Yén Pha (bang 6).

Bang 6. Pdc trung thong ké hoat dg c&c nhan phéng xa trong mdu lwong thuc

Thong s6 226R, Hoat ggélhong )2(3%-|(-Eq/kg) 0
Nho nhat 0,03 0,18 1,34 113,23
Lén nhat 41,03 21,45 | 4222 | 41045
Trung binh 6,54 6,1 8,32 224,34
Do léch chuén 11,02 512 9,32 63,43
Tong s6 mau phan tich 15 15 15 15
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So voi tiéu chuan NRB-96 [6], hoat do cac chat phong xa trong cac mu luong thue vuot qué gisi han
cho phép (Ha < 0,2 mSv/ndm), c6 nghia 1a mau luong thuc dugc trong trén khu vuc mo dat hiem Yén Phu
¢ thanh phan liéu chiéu trong qua dudng tiéu hoa vugt quéa tiéu chuan cho phép (IAEA, 2004).

3.2.6. Hoat dgng cua cac nguyén té phong xa trong dat

Phan tich thong ké vé hoat do cua cac nguyén t6 phéng xa trong dét da chi ra rang céc dong vi phdng xa

nhu 225Ra, 238U, 2%2Th va “°K ¢6 mit trong hau hét cac mau dat tai khu vac mo dat hiém Yén Phu.
Bang 7. Pdc trung thong ké hoat dé phong xa trong mdu dat

Thong so6 26R, Hoatzdsg)uphong é??z-g-?]q/kg) 0K

Nho nhat 16,34 7.65 13,56 54,43

Lén nhit 1987,21 | 145654 | 876,75 | 878,14

Trung binh 312,43 | 221,24 | 21323 | 23145

Do léch chuan 54532 | 331,65 | 262,54 | 170,32
Tong s6 mau phén tich 40 40 40 40

Két qua phan tich cac mau dat cho thdy, hoat do phong xa cua mot s6 mau dat vuot qua gisi han > 1.000
Ba/kg (NRB-99). Céc mau dét nay duoc lay tai mo dat hlem Yén Phii, noi ¢ sir dung dat dé trong cay
lwong thuc. Két qua cho thay su phan b cac khu vuc co mau dét c6 hoat do phong xa cao chu yéu nam ¢
khu vuc chtra quang dat hiém. Tur do, co thé nhan xét rang hau hét dat trén bé mat khu viec mo Yén Pha
déu bi nhiém chat phong xa. Theo céc gié tri gisi han ngudng cua cac chat phdng xa trong vat lidu xay
dung, dat va d4, thi trong khu vuc mo dét hiém Yén Pha khong duoc cip phép dé dinh cu lau dai, xay dung
cac cong trinh dan dung,...

3.3. Phan viing 6 nhiém phong xg khu verc mé dat hiém Yén Phu
3.3.1. Co so phép ly phan vang 6 nhiem méi truong phong xa

Theo ICRP, can thiép la cac hoat dong cua con ngudi nham giam thiéu mirc chiéu xa hién cé truée khi
quyét dinh vé& cac hanh dong an toan birc xa dugc dua ra. Déi véi cac mo khoang san ¢6 chira chét phong
Xa, can thiép la cac hoat dong cach ly, che chin dé giam liéu chiéu ngoai, thong gio, loc bui dé giam nong
dd khi phong xa, nong do byi giam liéu chiéu trong qua duong hd hap va xir Iy nuéc thai, kiém tra nguon
nudéc sinh hoat... dé giam liéu chiéu trong qua duong tiéu hoa.

- C4c muzc tham chiéu an toan phéng xa

Gia tri tham chiéu dugc xem 1a muc liéu chiéu xa ma trén muc d6 can phai co cac hanh dong bao vé
thich hop duoc thyc hién. Uy ban an toan phong xa Quéc té ICRP dé ra nguyén tic can thiép trong truong
hop chiéu xa tu nhién 1a cac hanh dong can thiép phai duoc luan ching va ti wu. Mwc liéu hién thoi hang
nam 10 mSv dugc coi 1a mirc khuyén cao dé bt diu xem xét cac hanh dong can thiép (hinh 2).

LIEU BO SUNG HANG NAM LIEU TON TAI HANG NAM
(mSv) (mSv) . %
Phéng tu nhién Mirc can thiép
Gidi han lieu i Mirc rat cao 15 Phii can thiép
0,3
Can thiét can
0,1 Mrc cao 10 thiép

Khong thyce s

can can thiép
$ 1mSv
0,01 ~_Troune-bmir 24

toan cau

Mién trir
Hinh 2. Mizc liéu khuyén cdo can thiép trong chiéu xga t nhién
- Téng hoat d6 phéng xa alpha () 1 < 0,1 Bg/l (QCVN 08:2008/BTNMT).
- Téng hoat d6 phéng xa beta (B) 1a < 1,0 B/l (QCVN 08:2008/BTNMT),
_- Gisi han nong do radon trong khong khi noi cac ngdi nha méi dang duoc xay dung 1a < 100 Bg/m?®va
dé str dung cac toa nha hién c6 1a < 200 Bg/m? (7889:2008).
- Suat liéu gamma cua biic xa khong vuot qua 0,3 pSv/h (NRB-96).
- Hoat @6 phong xa trong mau thyc vat < 0,2 mSv/nim (NRB-96).
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3.3.2. Nguyén tic khoanh viing bj & nhiém méi truong phéng xa

Khu vuc dy kién bi 6 nhidm bai biic xa tu nhién xay ra khi no dap @ng maot trong cac diéu kién sau
(IAEA,2001;2004; ICRP, 2020; 2007):

- Khu vuc ¢6 tong liéu birc xa > 10 mSv/nam;

- Khu vuc c¢6 gié tri suat liéu gamma > 0,6 pSv/h, hoac c6 téng lidu buc xa > 7,0 mSv/nam;

- Khu vyc ¢6 tong hoat do phéng xa o trong nuéc > 0,1Bq/l hoic tong hoat d6 phéng xa B trong nuée >
1,0Bg/l;

- Khu vyc cd tong hoat d6 phéng xa trong dat > 370 Bg/kg;

- Khu vuc ¢6 tong lidu chiéu trong cac mau thuc vat > 0,2 mSv/nim;

- Khu vuc ¢6 nong d¢ radon > 100 Bg/m?.

3.3.3. Ban do phan ving 6 nhiém phéng xa khu viec mé dat hiém Yén Phi

Theo cac cong thic (1), (2), (3), (4) va (5) tac gia da tinh dugc dugc tong liéu birc xa hang nam cho khu
vuc nghién ciru. So sanh vai cac tiéu chuan Viét Nam (Bo Khoa hoc va Cong nghg, 2012) va quéc té (NRB-
99; ICRP, 2000), d xay dung ban &b phan ving 6 nhidm phéng xa tai khu virc mé dat hiém Yén Phi (hinh
3).

Trong d6, mé dét hiém Yén Phu chia ra cac khu vuc c6 mire 6 6 nhiém phéng xa khac nhau nhu sau:

- Khu vyc ¢6 Hy > 3,4mSv/nam, chiém dién tich 7,5 km? bao gdm toan b moé dat hiém Yén Pha, ¢ ho
dan cua ban Pong Sung, Pht Son, ban Pai Thanh, Yén Phi va Trung Pai dang sinh sbng.

- Khu vye ¢6 Hig > 10 mSv/ndm (muc can ¢ cac hanh dong can thiép dé giam téng liéu buic xa xudng <
10 mSv/nam) nam phu trén toan bo than quang khu vuc mo dét hiém Yeén Pha, chiém dién tich > 3,4 km2.

- Khu vuc kiém soét c6 mirc tong liéu birc xa tiém tang 16n > 6mSv/nam va < 10 mSv/nam, chiém 3,8km?
[3] day 1a khu vuc can phai &p dung cac bién phap bao vé va cac quy dinh an toan nham kiém soét su chiéu
Xa hodc ngén ngura nhiém ban phéng xa lan rong trong dleu kién lam viéc binh thuong, ngdn ngtra hoac han
ché muc do chiéu Xa tiém tang cho nguoi dan dang sinh séng va lam viéc trong khu vuc.

- Khu vyc ¢6 ndng do radon trong khong khi N> 100 Bg/m3, chiém dién tich 5,1 km2. Theo tiéu chuan
Viét Nam [14], ndng d6 Rn trong khong khi > 100 Bg/m? 1 khong dugc phép xay dung nha & moi.
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TY LE 1:25.000 CHI DAN
Déan cu :I Dién tich c6 gia tri liéu tuong duong < 3.4mSv/nam
s6ng, susi [ ] pientich co gié fri iéu tuong duong 3.4 < Hid < 6,0 mSv/ndm

Pudng déng muc va gia tr| I:I Dién tich c6 gia tr liéu tuong duong 6.0 < Htd < 10.0 mSv/nam

Than quang ddt hiém (REE) - Dién tich c6 gié tr| liéu tuong duong Htd > 10,0 mSv/nam

% Dién tich cé néng dé khi radon > 100 Bq/m3
Hinh 3. Ban do phan viing 6 nhiém phong xa khu viec mé dat hiém Yén Pha
4. Két luan

Két qua nghién ctu rdt ra cac két lugn sau: q ’

GOp phan hoan thién viéc lua chon t6 hop phuong phap dé khao sat cac tham so6 moi truong phong xa
nhu: phuong phap do nong khi phong Xa; phuong phdp do suat lieu chicu ngoai; phuong phap do phod
gamma; phuong phap lay va phéan tich hoat d¢ cac chat phong xa **U, #?Th, “K trong mau dat, nudéc, thuc
vat bang céc thiét bi hién dai, d6 nhay d6 tin cay cao va cé thé ap dung cho céac khu vuc co6 cac dic diém
tuong tu.
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Két qua phan tich hoat do cac chat phong xa tu nhién tir mot s6 cdy lwong thuc nhu gao, san duoc trong
trén khu vyc mo dat hiém cho thay ham lugng cac chat phong xa 28U, 22°Ra, 2%2Th, K trong c4c mau
lwong thuc déu cd véi gia tri cao. Cac mau cd hoat do cac chat phong xa cao duoc trong trong khu vuc co
than quang dat hiém tai cac lang Yén Phu, Yén So va Trung Dai.

Céc két qua duoc dua ra trong nghién ctru niy 1a co s¢ dé theo ddi tac dong cia méi truong phong xa va
dua ra cac giai phap giam thiéu anh huong cua cac chat phong xa dén méi truong sinh théi khi mo di vao
khai thac, ché bién quang dat hiém trong thoi gian tai.
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The rare earth mine containing the Yen Phu natural radioactive nuclei in Yen Phu commune, Van Yen
district, Yen Bai province, is a mine with a large reserve of rare earth metal resources in Vietnam that will
be exploited and processed in next time. The activity of the natural radioactive nuclei and the irradiation
dose are important monitoring criteria in the assessment of the environmental impact of the mine when it
comes to rare earth ore mining and processing activities. The investigation to determine the activity of
natural radioactive nuclei in soil, water, plants and irradiated dose in the area is to contribute to the
management and monitoring of radioactive environment in exploitation activities, processing rare earth
ores. The results showed that the activity of natural radioactive nuclei existed in soil, water and plant
samples. Some samples of soil and plants had radioactive activity higher than the permitted standard; The
value of the annual radiation dose in the area reached 11.67 mSv/year, 4.86 times higher than the world
average (2.4 mSv/year). From research results, safety, health and environmental issues, including risk
assessment for rare earth ore mining and processing sites.

Keywords: Radioactivity; radioactive environment; rare earth mines; effective annual dose, Yen Phu.
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NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Budc dau dé xuat cdng nghé xir 1y nuéc thai nhiém phéng xa
tai bénh vién da khoa quoc té Viét Sing

Nguyén Thi Thiay Hang 1*
L Vien Vat ly — Vién Han 1am Khoa hoc va Cong nghé Viét Nam

TOM TAT

Theo théng ké hién nay trén dia ban Ha Noi cac bénh vién 16n dang bi qua tai dac biét la cac bénh vién
chuyén khoa vé ung budu. Nham giam thiéu tinh trang trén va dap wng nhu cau kham chira bénh ngay cang
tang ctia nguoi dan Cong ty Co phan Y hoc Rang Pong thyc hién dau tu xay dung “Bénh vién da khoa
qudc té VietSing” véi du kién t6 chirc thanh 19 Khoa. Tham khao céc bénh vién 16n, ngudn nudc thai phéat
sinh tir cac phong diéu tri hda chat, phong vé sinh ciia bénh nhan va can bo 1am viéc tai bénh vién, dic biét
1a khoa ung budu déu cé chtra phdng xa. Pay 1a ngudn nudc thai dic thu rat nhay cam va kho xur ly, hién
nay da c6 nhiéu phuwong phéap xur Iy nudc thai bénh vién tuy nhién bién phap xir Iy nuéce thai nhidm xa con
han ché. Nghién ciru sir dung phuong phap dénh gia nhanh uéc tinh tai lugng chéat 6 nhiém trong nudc thai
khi van hanh bénh vién, dic biét 1a ham lwong chat phong xa. Tir d6 bude dau dé xuat cdng nghé xir Iy méi
phu hop cac ngudn nudc thai y té dic biét 1a nuwoc thai bi nhidm xa cho bénh vién Viét Sing.

Twr khéa: Bénh vién; nudc thai; phong xa.

1. Pit van dé

Theo thdng ké, c6 khoang 44% cac bénh vién trén ca nudc c6 hé thong xir Iy nudc thai y té, tuy nhién
hé théng XU 1y nudc thai cua nhiéu bénh vién duoc thiét ké da lau, cong nghé xt 1y chura dam bao. Bén
canh d6 luong bénh nhan gia tang, luong nudc thai tai mot s6 bénh vién da vuot cong suat thiét ké cta
HTXL gay anh huong khong nho dén chat luong nuée thai sau xir Iy. Hién nay di c6 nhidu phuong phép
xay dung hé thong xu Iy nuc thai bénh vién tuy nhién bién phap xur ly nudce thai con han ché.

Dic biét qua trinh diéu tri ung thu bang cac phuong phéap vat Iy nhu chiéu xa, xa tri 4p sat khong truc
tiép phat sinh nudc thai phong xa. Tuy nhi€n c6 mot lugng nudc thai phat sinh gian tiép tir phong diéu tri
hoa chat, nude rira chan tay, dung cu, sinh hoat cua bénh nhén va can bg 1am viéc tai khoa ¢6 chira phong
xa. Loai nu6c thai nay tuy co s6 luong khong 16n nhung tiém an nhiéu nguy co gy cac rui ro su cd véi
moi truong, can thiét phai xtr Iy trude khi thai ra nguon tiép nhan.

Trén thé gi6i da co nhidu tac gia quan tim dén mirc d6 anh hudng ctia nude thai nhiém xa va dua ra cac
bién phap khéng ché nhu: ¢é dinh ngudn thai, dét... T Theo Metcalf & Eddy thi tiéu chudn thai ctia bénh
vién 1a 473 - 908 I/ngay cho 1 giwdong bénh. Thue té hién nay, luong nuée sir dung 6 cac bénh vién nude ta
rat 16n, cao hon tiéu chuan cap nudce rat nhidu. Cac nghién ctru déu cho thy luu luong nudce thai cac bénh
vién vuot qua cong suét thiét ké nhiéu 1an. Nhin chung nuée thai bénh vién c6 thanh phan va tinh chit gan
gidng nuéce thai sinh hoat d6 thi, tuy nhién c6 chira mot s thanh phan 6 nhiém dic trung. Nghién ctru thanh
phan nudc thai mot sb bénh vién & XanhPecbua (Nga) cho thiy ndng d6 dao dong trong cac gidi han sau
COD 102 — 141 mg/L, SS 180- 343mg/L, amoni (N) 23-63,1mg/L, chi s coli [Glenn F. Knoll, 2010].

Nghién ciru ctia TS. Ngd Kim Chi, nudc thai bénh vién ¢ cac chi s6 dac trung BOD 180-280mg/L,
COD 250-500mg/L, SS 150-300mg/L, H,S 6-8mg/L, T-N 50-90mg/L, T-P 3-12 mg/L, coliforms 108-10°
MPN/100mL [Vién stic khoe nghé nghiép va méi truong, 2004].

Tai cac nghién ctru trén, budc dau dé cap dén chat phong xa trong nudc thai, tuy nhién méi dimg & mirc
néu ngudn phat sinh nhung chua dé cap dén chiing loai, thanh phan, khdi luong... dé lam co s& xay dung
cac bién phap xur ly phu hop.

Bai bao budc dau nghién ctru va dé xuit so bd quy trinh va cong ngh¢ xur Iy nudce thai chira phong xa tai
tai Bénh vién da khoa Viét - Sing dé tim cach khéng ché 6 nhiém ngudn thai nay, giam thiéu tic dong tiéu
cuc phu hop véi diéu kién thyuc té cua Viét Nam, nang cao hiéu qua kham chita bénh cho cac bénh vién.
Day 1a co s cho cac giai phap xt Iy nude thai phong xa tai cac don viy t& c6 quy md vira va nhé (<500
giudong bénh).

*Tac gid lién h¢
Email: nguyenhang214@gmail.com
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Doi tugng nghién ctru 12 hé thong xir Iy (HTXLNT) bénh vién, trong do chi tp trung vao phan nuéc thai
c6 nhiém phong xa tir cac khoa u budu, co6 hoat dong xa tri.

2. Lyra chon cong nghé xir ly nwéc thai nhiém phéng xa tai Bénh vién da khoa Vietsing

Theo cac nghién ctu nhiing yéu t6 tac dong dén lya chon cong nghé xir 1y nuée thai 1a: quy mé, kinh
phi va quan trong nhat la thanh phan va tinh chét ciia nudc thai. Sau khi khao sat thuc té dia hinh hién trang,
kiém HTXLNT trong thiét ké co s cho thay, Bénh vién di quy hoach xay dyng HTXLNT cho toan Bénh
vién nhung nuéc thai nhidm phéng xa chua dugc tach riéng. Bong thoi khi sir dung céng nghé héa sinh két
hop, nudéce thai phong xa s& khong dugc xir ly. Bai béo nghién ciru va dé xuat lya chon cong nghé XLNT
nhiém phong xa la tach riéng nguon thai va xir Iy bang bién phap ban ra cin ctr theo phan loai chét thai
phong xa ciia co quan nang lugng nguyén tir Qudc té (IAEA).

Trong 8 phwong phap xir Iy chét thai phong xa, thi ban ra 1a phuong phap don gian va tiét kiém chi phi
nhét, tuy nhién mau chét caa phuong phap nay 1a phai xac dinh dugc quy luat, thoi gian phan ra caa loai
phdng xa sir dung. Ban ra 1a qua trinh hat nhan cia cac nguyén tir phong xa c6 khéi lwgng I6n tu v& thanh
céc manh hat nhan c6 khéi lugng nho hon, 1am giam dan tinh chat ciia ngudn phéng xa twong tng véi giam
mtc d6 tac dong dbi v6i con ngudi va hé sinh thai
2.1. Luu lwgng va tinh chit nguén thai

Theo udc tinh sb lugng bénh nhan diéu trj ung thu tai khoa Ung budu 16n nhét 12 ngudi, uoc tinh lugng
nuée st dung 300 lit/ngay dém, twong dwong véi 3,6 m¥/ngay, nude thai tinh bang 100% luong nudc cép.
Thubc str dung tai khoa ung budu cta Bénh vién 1a Floodoxyglucose (18F) (INN), hoic fludeoxyglucose
F18 (USAN va USP), thuong duoc goi la fluorodeoxyglucose va viét tat 1a 18F hay18F-FDG, 1a mot duge
pham phéng xa dugc sir dung trong diéu tri ung thu [Nguyén Cong Dirc, 2013]. Thudc sir dung tai khoa ung
budu 18 — FDG véi thanh phan chat mannose triflate (1,3,4,6-Tetra -Oacetyl -2-O -trifluoromethanesulfonyl
-beta - Dmannopyranose), Kryptofix(R) 2.2.2.(aminopolyether), Acetonitrile, potassium carbonate, HCI 1IN.
Khi duoc dua vao co thé nguoi, tat ca 18F-FDG dugc chuyén hoa vai thoi gian ban phan hiy phong xa 1a
105-114,8 phut [Pacak, 1969].

Tuy nhién mot s6 nghién ciru lai cho rang: khoang 80% hoat dong cua flo-18 van con trong mé té bao
va tiép tuc duoc thai trir v6i thoi gian ban huy 110 phat; mot phan nho khéc cua 18F-FDG, chiém khoang
20% téng hoat dong floine-18 s& dugc bai tiét ra ngoai véi thoi gian ban phan hiy nhanh 1a khoang 16 phut
[Pacak, 1969]. Do d6 nudc tiéu ciia bénh nhan sau mdi 1an xa tri s& co chira phong xa, dic biét trong vai
gio sau khi str dung 18F-FDG. Vi vdy can thiét phai xir 1y tach biét ngudn thai dé han ché tac dong bat loi
dén cac dbi tugng nhay cam dac biét 1a tré so sinh, tré em, phu nit c6 thai.

2.2. Xie Iy nwéc thai nhiém phéng xa dwa vio quy ludt phén ra (bdn ri)

Céc nhan phong xa la nhitng hat nhan khong bén. Nhiing hat nhan nay tré vé trang thai bén bang cach
phan ra alpha, beta, positon, chiém electron hodc phan hach tu phat. Méi lién hé giira s6 nguyén tir & thoi
diém t (N) va sb nguyén tir ¢ thoi diém ban dau (No) nhu sau [Nguyén Cong Prrc, 2013] N = Noe M

Trong do: A la hang s6 phan rad phong xa; N 1a s6 nguyén tir phong xa ¢ thoi diém t; N, 1a sb nguyén tir
phéng xa ¢ thoi diém ban déu.

Chu ky ban rd 1a khoang thoi gian ma s6 nhan phong xa ban dau hodc hoat do cua nd giam di mot nira.
Chu ky ban rd cua 18F-FDG duoc tinh bang cach giai phwong trinh: Ty= In(2)/ L. Nghich déo ciia hing sb
phan ra 13 thoi gian séng trung binh t cua hat nhan, 13 thoi gian trung binh ma mot nguyén tir ¢6 thé ton tai
trude khi hat nhan ciia n6 phan ra: © = 1/A. Tinh toan duoc thdi diém phan rd cia 18F-FDG 14 120 phit va
xay dung biéu d6 minh hoa tai hinh 2.

Tz 2T12 3T it

Hinh 2. Minh hoa qua trinh phan ra 18F-FDG
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Tuy nhién thoi gian phan rd cia 18F-FDG con phu thude vao nhiéu yéu t6 vi du nhu: chudi phan ra
phong xa ciia hat nhan me, su twong tic ctia phong xa vai vat chat, hiéu ing quang dién... Trong pham vi
nghién ctru nay tam sir dung thoi diém phan rd hoan toan cua 18F-FDG 1a 120 phut, két hop véi s6 lidu ctia
don vi cung cap dugc pham lam co s¢ dé xudt xdy dung HTXLNT nhidm phong xa.

Co quan nang lwong nguyén tir Qudc té (IAEA) chia chit thai phong xa 1am 5 loai theo thoi gian phan
rd. Loai 1: Chét thai phong xa c6 chu ky ban rd dai ‘ngdy, muc hoat o phong xa cao; sau d6 giam dan vé
thoi gian va muc do tir loai 2 dén loai 5; Loai 5: Chat thai phong xa ¢6 chu ky ban rd ngin ngay, mirc hoat
d6 phong xa thip. Nhu vay khi d6i chiéu, nudc thai phong xa Bénh vién Viét - Sing thudc loai 5 véi thoi
gian ban ra khoang 120 phit. Pay 1a co s¢ dé xay dung bién phap xir Iy nudc thai.

3. Pé xuit bién phap xir Iy nwéc thai nhiém phéng xa

Nhu déa phan tich ¢ trén, trong 8 phwong phap xtr Iy nu6ce thai phong xa, phuong phap ban ra la bién
phap don gian, hiéu qua va pht hop voi diéu kién ciia mot nudc dang phat trién nhu Viét Nam. Két hop vai
s0 ligu tinh toan vé thoi gian ban rd cua 18F-FDG 1a 120 phut, dé xuét tach riéng ngudn thai phong xa va
xir Iy bang phuong phap ban ra. Nudc thai nhiém phoéng xa phat sinh tir khoa u buéu bao gom: nudc tir
hoat dong rira chan tay, rira dung cy, tim giat, v¢ sinh cia bénh nhan va CBCNV lam viéc tai khoa ung
budu theo udc tinh 1 khoang 3,6 m3/ngay, thu gom theo hé thong duong dng riéng biét dn vé bé chira. Dé
xuit xdy dung bé chira nudc thai phong xa dudi hé thdng ting ham véi dung tich khoang 5 m3. Sau do,
nude thai tir bé chira 5 m3 duge bom vao bé XLNT phong xa dé xtr 1y bang phwong phép ban ra.

Céu tao bé XLNT phoéng xa: V&i thoi gian ban phan rd cta 18-FDG la 120 phut. Xy dung bé chira
nudc thai phong xa c6 dung tich 108 m3, chia lam 4 ngan, (thoi gian luu nude cua ca hé théng duoc khoang
30 ngay).

Nguyén Iy hoat dong: Nudc thai tir bé chira 5 m® dugc bom vao ngin dau tién cua bé XLNT phong xa,
sau thoi gian luu chira, ty chay sang ngan tha 2, 3, 4. Thoi gian luu nuéde tai moi ngan khoang 5-7 ngay
dam bao toan bo ham luong phong xa c6 trong nude thai da duoc ban rd hoan toan. Két cau bé chira nude
phong xa 5 m3 va bé XLNT phong xa 108 m3: X4y bang bé tong ¢t thép M200, bén trong 6p tim chi day
1,5 mm xung quanh va day bé. Chi tiét ban v& duoc thé hién tai hinh 3.

NGAN TRAN CHI
ONG VAO Dn-80
ONG BOM RA Dn-80 _
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Hinh 3. Ban vé bé 5 m®

Trong qua trinh thi cong bé chira, bé XLNT phong xa bén canh viéc xay dung theo dung kich thudce va
cao d¢ thiét ké thi can thiét d6 bé tong xung quanh bé dé khong ché qua trinh tham thau, sau d6 trat vira bé
tong va s dung tam chi bé day 1,5 mm Op xung quanh dé ngan khong cho phong xa phat ra bén ngoai. Day
1a diém khéc biét co ban va méu chét trong hé thdng xtr Iy nudc thai phong xa.

Nuéc sau khi qua bé XLNT, chat phong xa da dugc phan rd hoan toan (khong con kha ning gy nguy
hai ddi véi con ngudi va hé sinh thai) dugc dan vao vao HTXLNT chung ctia Bénh vién theo cong ngh¢
hoa sinh thong thudng. Nude thai du ra dap tng quy chudn QCVN 28:2010/BTNMT (quy chuén k¥ thuét
qudc gia vé nude thai y t8). Dbi voi bun thai tir bé 5 m3, bé 108 m3, dinh ky thué don vi ¢6 chirc ning thu
gom va xir 1y chét thai nguy hai dén van chuyén xir 1y, tan suat khoang 3-6 thang/lan.

Cac cong nghé xir 1y chat thai phong xa khac déu c¢6 chung wu diém 1a xir 1y va 6n dinh dwoc chét thai
thi mdi phuong phap lai c6 nhugce diém riéng, vi du nhu: chon lap dudi long dat hodc dai dwong — nguy
hiém cho nhimng thé h¢ sau; tai ché bang cac bién phap dong rin — chua xir Iy duge ngudn thai; dot trong
céc 10 chuyén dung — tén kém chi phi va hi¢u sudt sir dung 10 khong cao. Nhu vay viéc xir Iy bang phuong
phap ban ra dugc coi 1a hitu hiéu dbi voi loai hinh nudc thai phong xa bénh vién.
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4. Két luan

Trong nhiing nim gan day, diéu tri ung thu bang cac phuong phép vat 1y nhu chiéu xa, xa tri ap sét... da
duoc thuc hién & mot sb bénh vién 16n tai Ha Noi va thanh phé Hd Chi Minh. Kéo theo phuong phap nay
1a mot lwong nudce thai co chira ham lugng phong xa phat sinh chi yéu tir qua trinh dao thai cia bénh nhan.
XLNT bénh vién 1a mot ndi dung khoéng moi, tuy nhién khi nudce thai co nhiém phong xa lai 1a mot van dé
khong don gian. Hién nay trong quy trinh XLNT chung cua cac bénh vién ngudn thai nay chua dugc phan
tach va xu ly riéng, vi vay tiém an nhiéu nguy co dbi véi stc khoe va méi truong.

Cin ctr vao loai thudce sir dung tai khoa ung buéu 18-FDG, 1a duoc chét phong xa duy nhat duge co quan
thudc va thyc pham Hoa Ky phé chuén trong diéu tri ung thu, dé xuat XLNT phéng xa tai Bénh vién Viét
- Sinh bang phuong phéap ban ra. Tinh toan va xay dung duoc biéu d6 ban ra cta 18-FDG la T = 120 pht,
dbi chiéu vai s6 liéu ctia don vi cung cip duge pham (T = 105-114,8 phiit), lam co s tinh toan kich thudc
bé va thoi gian luu chua.

D¢ xuét xay dung 02 bé Iuu chira: Bé 5 m® ¢6 chirc ning thu gom luu chira toan b lugng nude thai phat
sinh trong ngay: bé XLNT véi dung tich 108 m3 dwoc chia 4 ngan, thoi gian luu nude tai mdi ngan khoang
5-7 ngay, dam bao chira toan b nude thai trong vong khoang 30 ngay. 02 bé dugc xay dung dudi ting
ham, cdu tao bé tong cbt thép, co trang chi day 1,5 mm xung quanh dé ngan khong cho phong xa phat ra
bén ngoai.

Sau thoi gian lvu chira dam bao thanh phén phong xa c6 trong nudc thai phan ra hoan toan, tiép tuc ddu
nbi vao HTXLNT chung cta Bénh vién dé dam bao nudc thai dau ra dap tmg quy chuan QCVN
28:2010/BTNMT (quy chuan k¥ thuat qudc gia vé nudc thai y t&) trudc khi thai vao ngudn tiép nhan.
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ABSTRACT

Initially proposing a treatment technology for radioactive
wastewater at Viet Sing International Hospital

Nguyen Thi Thuy Hang*
YInstitute of Physics - Vietnam Academy of Science and Technology

According to current statistics in Hanoi, major hospitals are overloaded, especially hospitals specializing
in oncology. In order to minimize the above situation and meet the increasing needs of the people for
medical examination and treatment, Rang Dong Medical Joint Stock Company invests in the construction
of "VietSing International General Hospital" with the expected organization to become 19. Faculty. Refer
to big hospitals, wastewater generated from chemical treatment rooms, patient bathrooms and hospital staff,
especially oncology departments, contain radioactivity. This is a particular source of wastewater which is
very sensitive and difficult to handle. Currently, there are many methods of treating hospital wastewater,
however, methods of treating radioactive wastewater are still limited. The study used a rapid assessment
method to estimate the pollutant load in wastewater during hospital operations, especially the amount of
radioactive substances. Since then, initially proposed a new treatment technology suitable for medical
wastewater sources, especially contaminated wastewater for Viet Sing Hospital.

Keywords: Hospital; wastewater; radioactive.
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ERS 5 ~_ HOINGHI TOAN QUOC KHOA HQC TRAI AT
ermiscinces A VA TAI NGUYEN VO PHAT TRIEN BEN VNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Danh gié hién trang phat sinh, thu gom va xu ly
chat thai y t€ nguy hai trén dia ban tinh Ha Nam

Nguyén Mai Hoa** ,
! Truomg Pai hoc Mo - Dja chat

TOM TAT

Két qua dléu tra, thu thap s liéu va phong van tai 219 co s¢'y té cua tinh Ha Nam nam 2018 cho thay luong
chat thai rén y té nguy hai phat sinh trung binh 1a 918 kg/ngay trong d6, 69,41% phat sinh tir cac bénh vién
tuyén tinh va céc trung tam y té tuyen huyén, lugng phét sinh tai 116 Tram y té x4, phuong chiém 18,82%,
tai 90 phong kham tu nhan chiém 11,76%. Theo quy hoach dén hét nam 2020, cac co sd'y té trén dia ban
tinh Ha Nam s& c¢6 7.830 giuong bénh, lugng chat thai rin y té nguy hai phat sinh du kién s& dat 2.835
kg/ngay. Tai Ha Nam hién c6 10 co sy té c6 10 d6t chat thai nguy hai, 02 co so sir dung lo hép sau d6 chat
thai y té duoc xu ly cung véi chat thai thong thuong. Két qua phan tich tro tai mot sé 1o dbt chat thai y té ¢
tinh Ha Nam cho thay hau hét cac thong s6 déu nam trong gigi han cho phep cua QCVN 07:2009/BTNMT:
Quy chuan ky thuat qudc gia vé ngudng chét thai nguy hai, riéng théng sé Cd tiém cin ngudng gidi han
cho phép. Lugng nudc thai y té phét sinh la 1.389 m3ngay, trung binh tir 0,45 m*® - 0,8 m¥/giuong
bénh/ngay. Gan 90% nudc thai y té dwoc xur Iy dat QCVN 28: 2010/BTNMT - Quy chuan ki thuat qudc
gia vé chat luong nudc thai y té. Tai mot s6 bénh vién, trung tdm y té va cac phong kham tu nhan chwa ¢
hé thdng xtr Iy nudc thai déu c6 tir 3 — 10/13 thdng sb duoc phén tich vuot gidi han cho phép.

Tir khoa: Thu gom; xtt ly; chét thai y té; nguy hai; tinh Ha Nam.

1. D3t van dé

Nham déap tng kip thoi nhu cau khéam chita bénh va chiam soc sic khoe ngay cang ting ctia nhan dan,
hé thdng céac co sy té (CSYT) cua tinh Ha Nam khong ngimg dugc ting cudng, mé rong va hoan thién.
Tuy nhién, trong qué trinh hoat dong, cac CSYT da thai ra moi truong mot lugng I6n chat thai nguy hai
(CTNH). Théng ké cia Té chic Y té Thé gi¢i (WHO) cho thdy, khoang 80% chit thai rin tir cac CSYT I
chat thai thong thuong va 20% con lai la chat thai ran y té nguy hai (CTRYTNH), trong d6 c6 khoang 10%
1a chét thai nhiém khuan va khoang 5% la chit thai gay doc hai nhu chat phong xa, chat gay doc té bao, cac
héa chat doc hai phét sinh trong qua trinh chuan doan va diéu tri [Nguyén Thuong Hién, DS Tién Doan,
2017]. Tuy thanh phan chit CTRYTNH chiém ty Ié khong cao nhung néu khong xu 1y ding cach thi rat
dang lo ngai bai mot xét nghiém khoa hoc di cho thay mdi mot gram bénh pham nhu mu, dom. .. néu khdng
dugcC xur Iy, sé truyen 11 ti vi khuan gay bénhra ngoai [So Tai  nguyén va Mai truong TP.HCM, 2015]. bay
1a yéu t6 tiém 4n nguy co gdy 6 nhidm mai truong, lan truyén mam bénh té1 cac ving xung quanh, ting
nguy co nhiém triing bénh vién va tang ty 1 bénh tat cia cong dong SOng trong vung tiép giap.

Theo dy bao, nim 2020 nudéc ta s& thai ra 179.000 tin chét thai rin y té, mdi ngay s& c6 trén 93 tan
CTRYTNH [B¢ Tai nguyén va Moi truong, 2011]. Trong khi do, viéc xir ly, thiéu huy CTNH trong nganh
y té chua déap ing duoc quy dinh. Trong khi nhiéu nudc dang phat trién trén thé giéi da va dang di theo xu
huéng loai bo cac 10 dbt chat thai y t& quy md nho trong cac bénh vién, chuyén sang md hinh xu ly tap
trung va ap dung cong nghé khong dét nham han ché phat thai dioxin va furan ra moi truong khong khi
(theo Cong udc Stbeckhom) thi tai Viét Nam hién cd trén 73,3% bénh vién toan qudc c6 xir Iy bang cong
nghé¢ 10 ddt, con lai 26,7% chua c6 hé thong xir Iy rac thai y té ma sir dung bién phap thiéu dot ngoai troi
hozc chén I4p trong khudn vién bénh vién hoac bai chdn Iap chung cia dia phuong. Khong it co s kham
chira bénh tu nhan tham chi con ¢é tinh 1o di viéc dau tu cho cong tac bao vé moi truong trong d6 c6 xir ly
chat thai y té. Bén canh do, nudc thai chira thanh phan nguy hai tai cdc CSYT tap trung c6 xu hudng gia ting ca
vé khéi lugng, tai lugng va ndng do céc chét & nhiém, néu cac CSYT khong duoc dau tu kip thoi va dong bo hé
thong xir Iy nuéc thai s& dan dén gia tang cac chat 6 nhiém thai vao méi truong tiép nhan [Hoang Hung, 2018].
Theo Quyet dinh s6 2149/QD-TTg ngay 17 thang 12 nam 2009 cua Thu twréng Chinh phu phé duyét Chién
luoc québc gia vé quan ly téng hop chit thai rin dén nam 2025, tAm nhin dén nam 2050: muyc tiéu dén nim
2020, 100% lugng chat thai y té phét sinh tai cac co sé y té, bénh vién dwoc thu gom va xt Iy dam bao moi

*Tac gid lién h¢
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truong [Thu twéng Chinh phu, 2009]. Do vy, viéc danh gid tinh hinh phat sinh, thu gom va xu ly chat thai y
té 1a mot yeu cau can thiét nham ting cuong cdng tac quan ly chét thai y t& ndi riéng va bao vé méi truong
(BVMT) néi chung cta tinh Ha Nam.

2. Pbi twgng va phwong phap nghién ciru
2.3. Doi twong

Chat thai y t& nguy hai (nudc thai va chat thai ran) phét sinh tai 07 bénh vién tuyén tinh (Bénh vién da
khoa (BVDK) tinh, BV Y hoc ¢6 truyén, BV Lao va Phéi, BV Tam than, BV Phong va Da lidu, BV Mit,
BV San Nhi, BV da khoa Nam Ly), 05 bénh vién tuyén huyén (Thanh Liém, Kim Bang, Binh Luc, Duy
Tién, Ly Nhan) va trung tam phong chdng HIV/AIDS, 116 tram y té (TYT) xa/phuong va 90 CSYT tu
nhan nam rai rac khap dia ban tinh.

2.4. Phwong phdp nghién ciru i
2.2.2. Thu thdp, tong hop tai liéu va diéu tra, khao sat

Téc gia da tién hanh diéu tra, khao sat, thu thap cac thong tin lién quan dén luong chét thai y té nguy hai
phét sinh, hién trang thu gom, luu trit, cac phuong phéap xtr Iy dang ap dung tai 219 co so'y té trén dia ban
tinh Ha Nam tir cac co quan chirc nang nhu: S& TN&MT, S6' Y té, cac bénh vién, trung tam y té, tram y té
cua tinh. Két qua thu thap dugc phan tich, xir Iy va so sanh, tir d6 rit ra cic danh gia cu thé.

Tiéu chudn phat thai chat thai y té nguy hai (qo) duoc tinh dua trén sb liéu phét thai chét thai y té nguy
hai khao sat thuc té va sb giuong bénh caa cac co sé nam 2018. qo duoc tinh toén theo cong thic sau:

Oo=— 1)

trong do: ) )
Q: Khoi lugng chat thai y te nguy hai phat sinh (kg/ngay hoac lit/ngay);
G: SO giuwong bénh (givong).

2.2.3. Phirong phdp tham van

Phuong phap nay duoc tién hanh thong qua phong van va diéu tra bang phiéu vé thuc trang phat sinh va
cac giai phap thu gom, cong nghé xir ly chét thai rin y té nguy hai. Thanh phan tham véan bao gom: dai dién
Co quan quan Iy Nha nudc (S Y té, S TN&MT), dai dién cac co so'y té (cac bénh vién, trung tam y té tir
tuyén huyén tro 1én).

2.2.4. Phurong phdp dw bdo lwong chat thdi y té phat sinh trong ndm 2020

Lugng CTYTNH phat sinh ndm 2020 dugc tinh toan theo cong thic (2):
M = ai*N/1000, )

Voi:

M: Luong chat thai y t& nguy hai phét sinh cuia tinh Ha Nam trong nam 2020 (tan ddi voi chét thai ran
va m? déi véi nudc thai);

oi: hé s6 phét sinh chat thai y té nguy hai cua tinh Ha Nam (kg/giuong/ngay dbi voi chét thai rin hoac
lit/givong/ngay d6i vai nudc thai). Hé s6 i duoc lay tir hé s phét thai tinh toan dwoc nim 2018.

N: sé giwong bénh cia cac co so' y té trén dia ban tinh nam 2020 (givong bénh) theo quy hoach phat
trién mang ludi co so'y té trén dia ban tinh Ha Nam.

1000: d6i tir kg sang tin (ddi véi chat thai rén) hoac tir lit sang m3 (d6i véi nuée thai).

3. Két qua va thio lugn
3.1. Phat sinh chat thdi y té nguy hgi
a. Chat thdi ran y té nguy hai (CTRYTNH)

Hau hét cac CTR y té déu c6 tinh chat doc hai va tinh dic thd khéc véi céc loai CTR khéc va ¢ nguy co
lay nhidm cao. CAc ngudn xa chat 1ay lan doc hai chu yéu 1a & cac khu vuc xét nghiém, khu phau thuat, bao
ché dugc. Két qua diéu tra, khao sat va tong hop s6 ligu tir 219 CSYT trong pham vi nghién ciru véi tong
s6 2.684 giuong bénh cho thdy lugng CTRYTNH phat sinh trung binh I 918 kg/ngay, chiém 11,59% tong
lwong CTR phat sinh tir cic CSYT. Thép hon so véi théng ké caa To chie Y t& Thé giéi (WHO) va Pham
Ngoc Chau: khoang 80% chét thai tir cac CSYT Ia chét thai thong thuong va 20% la CTRYTNH [Pham
Ngoc Chau, 2004; WHO/UNICEF, 2015]. Ty 1é CTRYTNH cua tinh Ha Nam ciing thdp hon so véi ty 1é
18,96% da dwoc dwa ra trong bao c4o hién trang méi trudng qudc gia nam 2011 2011 [BS Tai nguyén va
M@éi trrong, 2011] va 12,86% theo Quyét dinh s 2038/QD-TTg [Thi nwéng Chinh phu, 2011]. Nguyén
nhén la do bai b4o nay tinh toan cho ca 116 TYT va 90 phong kham tu nhén con trong bao cao ciia WHO,
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Bo TN&MT va Pham Ngoc Chau méi chi dé cap dén cac CSYT 16n la cac bénh vién (tuyén trung wong,
tuyén tinh); Quyét dinh s6 2038 dé cap thém ca céc trung tam y té. Luwong CTNH y té phét sinh khac nhau
giita cac loai CSYT khéc nhau. Hé sb phét thai CTRYTNH tir cac CSYT tinh toan dugc trong bai bao déu
thong nhat véi két qua ma tac gia Pham Ngoc Chau di tong hop duge va ciing phit hop véi khoang gia tri
ma WHO dwa ra ddi voi cac CSYT & cac nuéc cd thu nhap trung binh (tr 0,3 + 0,6 kg
CTRYTNH/giuong/ngay). [Pham Ngoc Chau, 2004; WHO/UNICEF, 2015]

Bang 1. Hé so phét thai CTYTNH theo tuyén CSYT (kg/giwong/ngay)

TT Tuyén bénh vién Bai baol Pham Ngoc Chau 2
1 | Bénh vién tuyén Trung Uong - 04+16
2 | Bénh vién tuyén tinh 0,28 + 0,35 02+11
3 | Bénh vién, trung tam y té tuyén huyén 0,25 0,1+04
4 | Tramy té xd/phuong 0,2 -
5 | Phong kham tu nhén (kg/co sé/ngay) 1,2 -

Nguon: 1[Se TNMT Ha Nam, 2019; Sé'Y té tinh Ha Nam, 2018]. 2[Pham Ngoc Chau, 2004].

53,89% CTRYTNH cua tinh Ha Nam phat sinh tai CSYT tuyén tinh (494,7 kg); luong phét sinh tai céc
CSYT tuyén huyén chiém 15,52% (142,5 kg/ngay); cac tram y té phat sinh 172,8 kg/ngay (chiém 18,82%)
va 11,76% con lai duoc tao ra tir 90 phong kham tu nhan trén dia ban (108 kg). Pac biét 1a Bénh vién Pa
khoa tinh Ha Nam v&i quy mé 610 giwdng bénh phat sinh khoang 213,5 kg CTRY TNH/ngay, chiém 23,26%
lugng CTRYTNH cua toan tinh. Thanh phé Pha Ly 1a noi phat sinh 59,5% lugng CTRYTNH cua tinh Ha
Nam; 7,4% phét sinh tir cac CSYT trén dia ban thi xa Duy Tién; lugng CTRYTNH cua 4 huyén con lai chi
chiém 33,17%. [S6 TNMT Ha Nam, 2019; S¢ Y té tinh Ha Nam, 2018]

Co chu phat sinh TCYTNH theo tuyén (%) Co cu phat sinh TCYTNH theo dia ban (%)

BBV, TTYT tuyén tinh

BTP Phu Ly
®BV, TTYT tuyén R B
huyén B H. Kim Bang
BTYT xéa/phuong B H. Binh Luc
mH. Ly Nhéan

B Phong kham tw nhan #H. Thanh Liém

Hinh 1. Co cdu phét sinh CTRYTNH ciia cdc CSYT trén dia ban tinh Ha Nam nam 2018

CTRYTNH c6 xu hudng ting manh ca vé khdi lugng va chung loai do trong nhitng nam téi day cac
bénh vién 16n di vao hoat dong, sé lwong ngudi kham chita bénh tai khu virc 1an can tap trung vé bénh vién
I6n nhu Bénh Vién Bach Mai 2, Bénh vién Viét Piic 2.... s& gia ting. Theo quy hoach dén hét nam 2020,
hé thdng y té trén dia ban tinh Ha Nam s& c6 quy mé 7.830 giwdng bénh, trong d6 cac bénh vién tuyén tinh
1a 1.440 giwong, cac bénh vién tuyén huyén 1a 1.026 giwong va cac bénh vién tuyén trung wong c¢é co s
dong trén dia ban tinh Ha Nam 1a 4.500 giwong bénh, s6 lugng tram y té xa/phudng va cac co so y té tu
nhan khéng thay doi. Lugng CTRYTNH duy kién phat sinh tai cac co so'y té dong trén dia ban tinh Ha Nam
nam 2020 la 2.835 kg/ngay, trong do cac bénh vién tuyén trung wong phat sinh 1.740 kg/ngay (chiém
61,38%); cac bénh vién tuyén tinh phat sinh 557,7 kg/ngay (Chlem 19,67%); lugng phét sinh tir cac bénh
vién tuyén huyeén 1a 256,5 kg/ngay (chiém 9,05%); cac tram y té, xi, phuong phét sinh 172,8 kg/ngay
(chiém 6,1%); con 90 phong kham phat sinh 108 kg/ngay (twong tng véi 3,8%).

Nudc thai y té 1a nudce duoc thai ra tir cac hoat dong diéu tri, cham soc bénh nhan va sinh hoat trong cac
co s& khdm chira bénh. Két qua khao sét thuc té tai cac CSYT trén dia ban tinh cho thiy trung binh thai ra
khoang 0,45 m3 dén 0,8 m3 nuéc thai/giuvdng bénh/ngay tly thudc vao kha niang cung cép nudc, dich vu
bénh vién, s6 lwong bénh nhan va ngudi nha cham séc ngudi bénh... Luong nudc thai phét sinh tir cac don
vi y té du phong khoang 10 m¥don vi/ngay. Lugng nudc thai tir cac TYT xd/phudng va phong kham tur
nhan dudi 1 m¥/don vi/ngay. Theo bao céo cua S¢ Y té Ha Nam, lugng nudce thai y té phat sinh tir cac CSYT
trén dia ban tinh nam 2018 1a 1.389 m3/ngay. Nudc thai y té thwong chira nhiéu loai vi sinh vat gay bénh
duong rudt, dé 1y nhidm qua duong nudc va nhiéu loai duoc pham, héa chat doc hai, kim loai nang, dong
vi phéng xa. .., c6 thé anh huong xau dén hiéu suat ciia cong trinh xir ly sinh hoc. Néu nuée y té khong duoc
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quan ly tt va xir ly triét dé truéc khi thai ra moi truong c6 thé 1am xuat hién va gia tang cac vi khuan gay
bénh va mét s6 chat hiru co dic thi nhu phé pham thudc, cac chét khir triing, cac chét khang sinh, cac dong
vi phong Xa..., do d6, nudc thai y té dwoc xem Ia ngudn thai doc hai gay 6 nhidm méi trudng xung quanh.
Thoi gian qua cac bénh vién, TTYT ciia Ha Nam da dwoc quan tim dau tu xay dung hé thong thu gom, XU
Iy nudc thai y té mot cach ddng b, gop phan glam thiéu 6 nhiém moi truong. Theo sd ligu tir So Y té va So
TN&MT Ha Nam, gan 90% nudc thai y té tir cc bénh vién, TTYT tuyén huyén tré 1én da dwoc thu gom va
xu 1y. [S¢ TNMT Ha Nam, 2019; So'Y té tinh Ha Nam, 2018].

V6i sb givong bénh theo quy hoach thi lugng nudéc thai y té du kién phat sinh nam 2020 cua tinh Ha Nam
s& lén t6i 4.734 m3/ngay. Tuy nhién, trong thoi gian t6i cac bénh vién, trung tam y té cua tinh s& nhan dugc
s hd trg kinh phi tir ngan sach nha nuéc nham xi Iy trigt dé, khac phuc 6 nhiém va giam thicu suy thodi
moéi trudng cho mot sé déi twong thudc khu vuce cdng ich do vay s& xu ly triét dé nuéc thai y té dat tiéu
chuin méi truong.

3.2. Cpng tac ghu gom, phéan logi, luu gii va xii ly
a. Chat thdi ran y te nguy hai

Hién nay, cong tac quan ly va xt 1y lugng CTRYTNH phat sinh trén dia ban tinh Ha Nam dang gap kho
khan do chua c6 Nha may xir ly CTNH. Mac du céng tdc quan ly CTRYTNH tai cic bénh vién, TTYT
nhitng nam gan day da dugc quan tim hon, CTRYTNH duoc phan loai ngay tai ngudn va thu gom vé kho
lwu gitt CTNH, ddng thoi 1ap chiing tir giao nhan gitra cac khoa va bo phan xt Iy chét thai dé quan 1y nhung
hau hét CTRYTNH méi chi dwoc hop ddng véi cac co so xir Iy chua dam bao chire nang nhiém vy hoic tu
xtr ly thi céng dan dén tinh trang 6 nhidm moi truong tai cac diém xu ly chat thai.

Theo két qua khao sét, nhin chung cong tac quan Iy CTRYTNH tai cac CSYT tuyén huyén da tuan tha
kha nghiém tdc quy trinh phan loai tai nguon, thu gom, van chuyén va luu trit chat thai ran y té theo Thong
tu 58/2015/TTLT BYT-BTNMT ngay 31/12/2015 cua Bo Y té - Bo Tai nguyén va Moi truong quy dinh vé
quan ly chat thai y té. Tai cac co s¢ nay, CTRYTNH duoc cac ho Iy thu gom vé noi tap trung chat thai cua
céc khoa vao cudi gid hanh chinh dé can bo vé sinh van chuyén bang phwong tién chuyén dung dén kho dé
phan loai trude khi dem di xir 1y. Pa sé chit thai dugc phén loai ding theo nhom va md mau ban hanh tai
quyét dinh 43/2007/QD-BYT: mau mau xanh dbi véi chit thai sinh hoat, mau den ddi véi chét thai héa hoc
nguy hai, mau vang déi véi chat thai lay nhidm, mau tring d6i véi chat thai tai ché va ciing da tach chét thai
sac nhon ra khoi cht thai y té. Viéc ban giao CTRYTNH tir cac khoa, phong dén kho luu gitt CTNH va can
bo véan hanh cac 16 6t hoac 10 hap dwoc theo ddi bang s6 nhat ky va phiéu ban giao CTNH c6 xac nhan cua
can bo phu trach. P4i vai cht thai co tinh phong xa duoc luu giir theo quy dinh sau khi cho hét thoi gian
bén rd duoc xtr Iy nhu chét thai 18y nhidm. Hién trén dia ban tinh Ha Nam ¢6 10 co so'y té co 10 d6t CTNH.
Tuy nhién, tinh dén thoi diém hién tai, méi chi co 04 don vi dugc cap phép tu xir ly tiéu hay CTRYTNH la
BVDK huyén Ly Nhan, BVDK huyén Thanh Liém, Bénh vién da khoa khu vyc Nam Ly, BVDK huyén Kim
Bang. Cac co s¢ nay chi dugc phép tu xir Iy CTRYTNH do minh phat sinh ra ma khong duoc phép xu ly
cho cac don vi khac. Bén canh d6, mot sb bénh vién da dau tu lp dat hé thong 10 ¢6t CTRYTNH nhung
hoat dong khong hiéu qua do thiéu chi phi van hanh. Tro xi tao ra sau qua trinh @6t dwoc xu ly ciing CTR
sinh hoat. Ngoai ra, c6 02 co s sir dung 16 hp chat thai y té (Bénh vién da khoa tinh, Bénh vién lao va bénh
phdi), chat thai y té sau khi hip s& dugc cac co so y té thu gom, hop ddng xu Iy véi cac don vi chire nang
van chuyén vé noi xtr ly chat thai sinh hoat. D4y 1a cong nghé than thién véi moi truong dang dugc khuyén
khich &p dung dé giam phét sinh khi thai doc hai dioxin/furan. Hon nita, chi phi dau tu va van hanh cong
nghé khir khuan thap hon so v&i phuong phap thidu dbt, chat thai sau khi khir khuan duoc xir 1y nhu chat
thai thong thuong. Do cac bénh vién 16n déu c¢6 khoa vi sinh nén viéc kiém sodt chat luong khir khuan thuan
tién va cd tinh kha thi cao hon so véi viéc kiém soét khi thai 16 ¢6t CTYT. B6 TN&MT ciing da ban hanh
QCVNS55:2013/BTNMT vé thiét bi hap chat thai 1y nhidm dé kiém soét vé ky thuat ciing nhu chéat lugng
khir khuan. Nhugc diém cua phuong phap nay 1a CTYT khong dwoc xir ly triét dé, chat thai sau khir khuan
Van can tiép tuc xu ly theo quy dinh vé quan ly chét thai théng thuong. Két qua phan tich tro cua mot sb 10
d6t CTYTNH tai c&c CSYT cua tinh Ha Nam (Bang 2) cho thdy hau hét cac thong sé phan tich déu nam
trong gidi han cho phép cia QCVN 07:2009/ BTNMT - Quy chuén k¥ thuat qudc gia vé ngudng chat thai
nguy hai. Tuy nhién, riéng théng sé Cd trong tro 16 dbt ciia Bénh vién da khoa khu virc Nam Ly: 0,5 mg/m?,
cua Bénh vién da khoa huyén Kim Bang: 0,48 mg/m3 tiém cén ngudng gidi han cho phép quy dinh trong
quy chuén 12 0,5 mg/m?. [UBND tinh Ha Nam, 2018]

Bén canh do, vin con mot sb co s chua thu gom va xir Iy triét & CTRYTNH, dic biét 13 tai cac CSYT
chua c6 10 @6t CTNH. Theo két qua diéu tra tai cAc TYT tuyén xa va cac phong kham tu nhan, hau hét cac
loai CTRYTNH chua duoc thu gom, phan loai triét dé ma thuong dugc dét thu cong tai co so hodc dugc ky
hop dong van chuyén, xir Iy véi cac don vi ¢6 chiic ning, tuy nhién van c6 mot s phong kham hop ddng
Vi cac don vi khong du diéu kién hanh nghé van chuyén, xir Iy CTNH theo quy dinh.
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Bang 2. Két qua phan tich tro ¢ mét sé lo dot CTRYTNH ¢ tinh Ha Nam [S¢ Y té tinh Ha Nam, 2018]

Théng Két qua (mg/m?)
TT s BVDK BV da khoa BVDK BV Tém QCVN 07:2009/
Duy Tién Nam Ly Kim Bang than BTNMT
1 Cd 0,048 0,7 0,42 0,054 0,5
2 Hg 0,0004 0,03 0,06 0,0007 0,2
3 Pb 1,18 11,9 10,9 1,34 15
4 Ag 0,06 2,12 2,34 0,06 5
5 Cré+ 0,18 1,24 1,13 0,19 5
6 Ni 0,18 59,4 60,8 0,34 70
7 Zn 115 220 219 13,8 250
8 Sh 0,3 0,64 0,67 0,03 1
b. Nudéc thai

Qua két qua quan tric méi trudng tai mot s6 co sy té ¢6 hé thong xir Iy nuéc thai cho thay hau hét cac chi
tiéu duoc phan tich tai cac co s& nay déu nam trong gisi han cho phép so véi QCVN 28: 2010/BTNMT - Quy
chuan k¥ thuat quéc gia vé chét luong nudc thai y té - Cot B khong ding cho muc dich cap nudc sinh hoat.

Tuy nhién, do ngudn ngan sach con han ché nén trén dia ban tinh van con mot s6 CSYT tuyén huyén,
TYT va cac phong kham tu nhan chwa dugce du tu xay dung hé thdng thu gom, xtr Iy nuéc thai mét cach
ddng bo. Bac biét ddi vai cac phong kham tu nhan hau hét 1a thué nha nam xen k& trong cac khu dan cu nén
co dién tich khong dam béao, nuéc thdi chi duoc xur Iy qua bé phét rdi thai ra méi trudng xung quanh, tiém
an nguy co giy 0 nhlem moi trudng va truyen nhiém cao. Qua bang két qua phan tich, danh gia chat luong
nudce thai tai mot s6 CSYT chua duge dau tu hé thong xir Iy nudc thai nhu: BV y hoc ¢6 truyén, BV Mit,
BV da khoa khu vye Nam Ly, BVDK huyén Ly Nhan cho thay: hau hét cac chi tiéu dugc phan tich trong
nuéce thai déu vuot gisi han cho phép theo quy chuén tai cot B cia QCVN 28: 2010/BTNMT - Quy chuan
ky thuat qudc gia vé chat lugng nudce thai y té, cu thé: TSS vuot 2,32 + 2,65 lan; COD vuot 1,59 + 3,56 lan;
BODS vuot 1,44 + 3,6 1an, PO43- vuot 1,84 lan, Coliform vuot 1,58 + 4,26 lan, NH4+ vuot 7,28 lan. Mot
s6 chi tiéu khac nhu: pH, PO43-, dau m& dong thuc vat ciing vuot gidi han cho phép va phat hién cac vi sinh
Vit trong nudc thai cia cac CSYT nay. Trong do, bénh vién y hoc ¢b truyén c6 10/13 thong sé dwoc phan
tich vuot giGi han cho phép, cac co s& khéc ciing c6 tir 03 - 07 théng sé vuot gisi han cho phép theo QCVN
28: 2010/BTNMT. Két qua phan tich mau nudc thai tai BVDK huyén Binh Luc phat hién thay céc vi vat
Salmonella, Shigella, Vibrio cholerae. Céc s6 lidu dugc thé hién cu thé tai bang dudi day:

Bang 3. Chdt hegng nudc thai tai mét sé bénh vién, trung tam y té khong c6 hé thong xit Iy nieoc thai [Sé Y
té tinh Ha Nam, 2018]

BV BV da BVDK QCVN
TT Théng sb Pon vi Y hec khoa BY huyén 28:2010/
: COA Nam Ly Mat Th_e}nh BTI\IMT
truyen Liém (cot B)
1 pH - 8,41 7,15 6,95 7,56 6,5+8
2 TSS mg/l 280 228 60 33,4 100
3 S2- mg/l 3,45 2,65 0.,074 1,823 4
4 NO3- mg/l 48,4 5,51 0,12 0,012 50
5 PO43- mg/l 19,2 6,64 53 0,142 10
6 COD mg/l 380 220 154 210 100
7 BOD5 mg/I 174 102 65 136 50
8 NH4+ mg/l - 6,12 6,8 73,26 10
9 Tong a Bq/l KPH KPH - - 0,1
10 Tong B Bq/l - KPH - - 1
17 | Daumadong mg/! 228 4,65 0,6 0,8 20
thuc vat
12 Coliform MPN/100ml | 21245 8936 7700 4000 5000
13 Salmonella MPN/100ml 181 5 - 2 KPH
14 Shigella MPN/100ml 148 3 - 1 KPH
15 Vibrio cholerae | MPN/100ml 123 4 - 1 KPH

Ghi chi: (-): Khdng c6 sé liéu phan tich; KPH: Khong phéat hién
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4, Két luan

- Luong CTRYTNH phat sinh ndm 2018 cta Ha Nam la 918 kg/ngay trong d6: 69,41% phat sinh tir cac
CSYT tuyén tinh va huyén, luong phat sinh tai 116 TYT xa, phudng chiém 18,82%, tai 90 phong kham tu
nhan chiém 11,76%. 59,5% lugng CTRYTNH phat sinh tai thanh phd Phu Ly; 7,4% phét sinh tir cac CSYT
trén dia ban thi xa Duy Tién; lugng CTRYTNH cuaa 4 huyén con lai chi chiém 33,17%. CTRYTNH dang
dugc phan loai, thu gom tuong dbi tot theo quy dinh ciia thong tw 58/2015/TTLT-BYT-BTNMT. Tai Ha
Nam hién c6 10 co sy té ¢6 10 @6t CTNH, 02 co s& sir dung 10 hap sau d6 chat thai y té dugc xur ly ciing
Vi chit thai thong thuong. Dy kién nam 2020, lugng CTRYTNH phét sinh s& dat 2.835 kg/ngay. Két qua
phan tich tro tai mot s6 10 d6t chat thai y té ¢ tinh Ha Nam cho thay hau hét cac théng sé déu nam trong
giéi han cho phép caa QCVN 07:2009/BTNMT: Quy chuan ky thuat qudc gia vé ngudng chat thai nguy
hai, riéng thong s6 Cd tiém can ngudng giéi han cho phép.

- Luong nudc thai y té phat sinh tir cac co so y té trén dia ban tinh nam 2018 1a 1.389 m3ngay, trung
binh tir 0,45 m? dén 0,8 m¥/giwong bénh/ngay. Luong nudc thai y té duy kién phat sinh nam 2020 cta tinh
Ha Nam s& |én t6i 4.734 m3/ngay Gan 90% nudc thai y té duoc xu ly dat QCVN 28: 2010/BTNMT - Quy
chuan ky thuat qudc gia vé chét lugng nudc thai y té. Tai mot s6 bénh vién, trung tam y té va cac phong
kham tu nhan chua c6 hé thdng xtr Iy nudce thai déu cé tir 3 — 10/13 thong s6 duoc phén tich vuot gigi han
cho phép.
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ABSTRACT

Assessing the current situation of generation, collection
and treatment of hazardous medical waste in Ha Nam province

Nguyen Mai Hoa *
Y Hanoi University of Mining and Geology

This study uses the methodologies of secondary data collection, survey and public consultation at 219 health
facilities in Ha Nam province in 2018. The collected data show that the average total amount of hazardous
medical solid waste created was 918 kg/day. Provincial health facilities and the district health centers
accounted for 69.41% of the total hazardous medical waste. 18.82% was generated by 116 health stations,
and the remaining 11.76% was from 90 private clinics. According to the plan by the end of 2020, Ha Nam's
health facilities will have 7,830 beds, the amount of hazardous medical solid waste generated is expected
to reach 2,835 kg/day. In Ha Nam province, there are currently 10 health facilities having hazardous waste
incinerators. In 2 other hospitals, medical waste after treatment by autoclave will be treated with common
waste. Results of ash analysis in some medical waste incinerators in Ha Nam province show that most of
the parameters are within the permitted limits of QCVN 07: 2009/BTNMT: National Technical Regulation
on Hazardous Waste Thresholds, except for Cd, which is near the allowable limit. The amount of waste
water generated 1,389 m3/day in health facilities, averages from 0.45 m® to 0.8 m%/bed/day. Nearly 90% of
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medical wastewater treated meets QCVN 28: 2010/BTNMT - National Technical Regulation on Health
Care Wastewater. In some hospitals, health centers and most private clinics without wastewater treatment
systems, there are 3 - 10/13 parameters analyzed beyond the permissible limits.

Keywords: Collection; treatment; medical waste; hazardous; Ha Nam province.
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Dénh gia hién trang phat sinh, thu gom, xu ly chat thai rin sinh hoat
ndng thon tai mot sb tinh ving ddng bang séng Cau Long

Nguyén Mai Hoa'*, Pham Khanh Huy
! Truong Pai hoc Mo - Dja chat

TOM TAT

Ddng bang séng Cau Long 1a khu vyc tap trung déng dan cu ndng thon vi vay van dé thu gom, xu ly chat
thai ran sinh hoat nong thon dang ngay cang trd nén cap béach. Theo két qua tong hop sé licu, diéu tra, khao
st va tham van cong dong, tong luong chat thai rin sinh hoat néng thon phat sinh nam 2018 tai 9 tinh thugc
ving dong bang séng Curu Long 1a 1.675.535,37 tan. Ty 1¢ thu gom giita céc dia phuong chénh 1éch o rét,
dao dong tir 32 + 70,36%, trung binh 1a 49,43%. Chi ¢ 3,2% (khoang 55.617,8 tan) chat thai ran sinh hoat
ndng thon duoc phan loai tai nguon. Trong khu vuc hién pho bién 4 phuong phap xu ly chit thai ran sinh
hoat ndng thon: chdn lap (33,45%); dot tap trung (1,66%); san Xuit phén vi sinh (3,08%); 61,82% luong
Chat thai dugc cac ho dan tu xu ly (dot chén I4p hoac u phan ngay trong vuon). Bai bdo cling d8é xuat mot
s6 giai phép dé nang cao hiéu qua cong tac thu gom, xu ly chét thai ran sinh hoat, g6p phan xay dung va
phét trién bén vimg nong thon ving ddng bang sdng Ciru Long.

Tur khéa: Thu gom; xir ly; chét thai ran sinh hoat; ndng thdn; dong bang sdng Ciu Long.

1. Giéi thiéu chung

Viét Nam hién c6 trén 60 triéu dan séng & viing néng thdn, chiém hon 73% dan sé ca nuéc. Mai nam,
khu vyc nong thon phét sinh trén 13 trigu tan chat thai ran sinh hoat (CTRSH), trong d6 mot lugng I6n van
chua duoc thu gom, xt Iy hop vé sinh ma xa truc tlep vao moéi truong (Pang Kim Chi, 2018). Theo bao
c&o moi truong quoc gia ndm 2011 thi chét thai ran ndng thon phat sinh cha yéu & dong bang séng Ciru
Long (PBSCL), dong biang séng Hong va Duyén Hai Trung Bo (Bo Tai nguyén va Mai truong, 2011).
Theo thong ké cd khoang 60% so thon/xa to chirc thu gom dinh Ky, trén 40% thon, xa d4 hinh thanh cac to
thu gom réc ty quan vai kinh phi hoat dong do ngubi dan déng gop. Ty 1€ thu gom CTRSH tai khu vuc
nong thon trung binh dat 40 + 55%, nhung & mot s6 vung sau, ving xa, ty I¢ thu gom chi dat dudi 10% (L&
Hoang Anh va nnk, 2018). Do ty I¢ thu gom thap nén rac van tran ngap tai cac noi cong cong, ao, hd... gay
0 nhiém moi truorng Vén dé nay se con tiép dién trong nhiéu nam téi & ving DBSCL bai ap luc vé tang
truong kinh té, gia tang dén so, d6 thi hoa, cong nhig¢p hoa ndng thon. Vi vay, can c6 céi nhin téng quan vé
thuc trang phat sinh va céng tac thu gom, van chuyén, xi Iy CTRSH néng thon dé c6 thé dua ra cac giai
phap hiéu qua, kha thi.

2. Pbi twgng va phwong phap nghién ciru
2.1. Doi twong, pham vi nghién ciru

Luong CTRSH néng thon caa 9 tinh: Tién Giang, Bén Tre, Tra Vinh, Vinh Long, Séc Tring, An Giang,
bong Thap, Kién Giang va Ca Mau.

2.2. Phuwong phdp nghién ciru .
2.2.1. Thu thdp, tong hep tai liéu va diéu tra, khao sat

Téc gia da tién hanh diéu tra, khao sat thuc té, thu thap cac thong tin lién quan dén lugng CTRSH phét
sinh, hién trang thu gom, luu trit, cac phwong phap xu ly va thai bo dang ap dung cua ngudi dan tai khu
vuc ndng thdn cua 9 tinh trong pham vi nghién cau.

2.2.2. Phirong phdp xdc dinh hé sé phat sinh chdt thai

Céc sb liéu v& lwong CTRSH phat sinh, hién trang thu gom, cac phwong phap xtr Iy dang ap dung duoc
thu thap tir: UBND céc x&, huyén, Van phong Nong thon méi va So TNMT 9 tinh trong pham vi nghién
ctru duoc so sanh dé danh gia. Hé sé phat sinh CTRSH duoc xac dinh dya trén sé liéu vé lugng chat thai
phét sinh va dan s6 ndng thén caa 9 tinh theo cong thic (1).

ai = (Mi*1000)/(365*N;) (kg/nguai/ngay) Q)

*Tac gid lién h¢
Email: nguyenmaihoa@humg.edu.vn
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trong do:
M; la khéi lugng CTRSH phét sinh ciia tinh i (tin/nam);
Ni: dan sé néng thdn cua tinh i nam 2018 (nguoi) - s6 lidu cua Téng cuc Théng ké;
365: 56 ngay trong nam (ngay).

2.2.3. Phirong phdp tham van

Phuong phép ndy duoc tién hanh théng qua phiéu diéu tra va phong vén dé thu thap thdng tin ve hién
trang thu gom, xir Iy CTRSH nong thon. Doi twong tham van la cac can b xa phu trach vé sinh moi truong,
cbng nhén thu gom, cdng nhéan van hanh 16 dét hoac bai chén lap va nguoi dan.

3. Két qua, phan tich két qua, thao luan
3.1. Hién trgng phéat sinh

Téng lugng CTRSH nong thon phat sinh nam 2018 tai 9 tinh nghién cau 14 1.675.535,4 tan. So vai két
qua caa nhom tac gia Nguyén Xuan Hoang, lugng CTRSH phat sinh ctia 13 tinh/thanh ving PBSCL (c4
d6 thi va nong thon) 1a hon 1,3 triéu tin/nam (Nguy&n Xuan Hoang va nnk, 2014) c6 thé thiy luong CTRSH
phét sinh tai khu vic nghién ciru ¢6 xu hudng gia ting rd rét. Két qua tinh toén theo cong thic (2.1) cho
thay muc phét sinh CTRSH binh quan tai khu vuc nghién cau 1a 0,37 kg/nguoi/ngay (dao dong tur 0,21 +
0,51 kg/nguol/ngay tly ting tinh). Hé s6 thai tinh toan dugc trong bai bao nay thap hon khoang 6,3% so
vé6i hé sb do nhom téc gia Lé Hoang Anh dua ra (0,4 kg/nguoi/ngay) (Lé Hoang Anh va nnk, 2018) va thap
hon 38,6% so véi ty |é caa nhom tac gia Nguyén Xuan Hoang (0,61 kg/ngudi/ngay) (Nguyén Xuan Hoang
va nnk, 2014). Nguyén nhan la do nhém tac gia L& Hoang Anh nghién ctru ddi véi ca khu vuc do thi va
ndng thon, con nhom tac gia Nguyén Xuan Hoang dua ra ty I¢ phat sinh CTRSH khu vuc db thi, ca 2 nghién
ctru nay déu thyc hién tai ca 13 tinh ving PBSCL (bao gdm ca thanh phd Can Tho) trong khi két qua cua
bai bao nay chi gi¢i han & CTRSH phat sinh tir khu vuc néng thdn cua 9 tinh nghién cau.

Bdng 1. Luong CTRSH n6ng thén phat sinh tai khu viec nghién cizu
(So NN&PTNT céc tinh Tra Vinh, Pong Thap, 2018; Tong cuc Thong ké, 2019;
UBND céc tinh Bén Tre, Ca Mau, Séc Trang, 2018)

. Lwong phatsinh | Dan sé Hé sé phat thai

TT|  Tinh ' %tgn) (nguvi) (ké/ngg(‘ri/ngay)
1 | Tién Giang 180000,0 1662380 0,30
2 | BénTre 182500,0 1464848 0,34
3 | Tra Vinh 820385 1064808 0,21
4 | Vinh Long 159286,0 952428 0,46
5 | Séc Trang 89890,9 1095796 0,22
6 | An Giang 227395.0 1669796 0,37
7 | Pdng Théap 379973,0 2028663 0,51
8 | Kién Giang 227760,0 1512153 0,41
9 | CaMau 146692,0 1098433 0,37
Tong 1675535 4 12246651 0,37

Tay thugc vao sé dan sinh sdng tai nong thén ma lugng CTRSH c6 su khac biét giira c&c tinh trong khu
vuc nghién ciu. Bén Tre co lugng CTRSH nong thén chiém ty 1é cao nhat (22,68%); tiép theo la Kién
Giang va An Giang (lan luot 1a 13,59% va 13,57%); 2 tinh c6 lwgng CTRSH néng thon thap nhat 1a Tra
Vinh (4,9%) va Soc Trang (5,36% tong s6 CTRSH phat sinh).

Ty 1€ phat sinh (% so véi khu vie nghién ciru)

B Tién Giang
Bén Tre

u Tra Vinh

¥ Vinh Long
Soc Tring
An Giang
Béng Thap

Kién Giang
CaMau

Hinh 1. Co cau phét sinh CTRSH cua cac tinh trong pham vi nghién cizu
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CTRSH ¢ khu vie PBSCL ¢6 ham luong chat hitu co d& phan hiy chiém tir 53 + 87%, chu yéu Ia thuc
pham thai, chat thai vuon voi ¢ am trén 60% (Nguyen Xuan Hoang va nnk, 2011). biéu nay s& gay bat loi
cho viéc thu gom va chén lap VI tao nén mui va nuéc ri khi phan hay. Thanh phan C4C chét thai vo co gom
thay tinh, sanh sir, kim loai, gidy, nhua, tai nilon, d6 dién gia dung hong, ... Chat thai c6 thé tai ché, tai sur
dung nhu nhya, nilon, thuy tinh, kim loai, gidy chiém tir 2 + 8%.

3.2. Hién trgng phan logi va thu gom

Hién nay, 9 tinh nghién ctru déu chwa c6 hé thong tai ché, tai sir dung CTRSH. Hau hét CTRSH trong
viing déu khong dugc phan loai tai nguon ma dé 1an 16n vi vay ty 1¢ thu hdi cac chat c6 kha ning tai ché,
tai st dung con rat thap, chu yéu l1a tu phat, manh min dudi hinh thire thu gom dé ban cho cac co so thu
mua phé liéu (gidy vun, ni 16ng, nhém, sat, thép, d6 nhya...). Viéc phan loai nay duoc thyc hi¢n qua 3 bac:
tai ho gia dinh, tai cac diém trung chuyén va tai bai rac. Luong chat thai duoc phan loai tai ngudn chi chiém
3,32% lugng phat sinh (khoang 55617,8 tan). Chi c6 4/9 tinh nghién ctiu thuc hién phan loai CTRSH tai
ngudn & khu vic ndng thon 1a Ca Mau (24,48% - tuong (ing véi 35.910,2 tan); Bén Tre (10% - 18.250 tan);
Séc Tring (1,22% - 1.096,7 tan) va Tra Vinh (0,44% - 361 tan) Thiéu phwong tién van chuyen riéng cho
réic vo co va hiru co 1a mot trong nhitng nguy@n nhan chinh dan dén phan loai rac tai ngudn chua dugc thyc
hién rong rai.

Dén nay, trén 70% céc thon, xom trén dia ban 9 tinh di thanh 1ap t6 thu gom CTRSH. Maité tir 3+ 5
ngudi, duoc trang bi xe ddy tay chuyén dung hoac xe cai tién dé thu gom tir ho gia dinh dén diém tap két
clia & vai tan suat 02 + 10 ngay/lan. Ty Ié thu gom trung binh cta khu virc nghién ciru con thép, chi dat
49,43%. Ty 1¢ thu gom chénh léch rd rét giita cac dia phuong, dao dong tir 32 + 70,36%, trong d6 Bén Tre
1 tinh c6 ty I¢ thu gom cao nhat (70,36%), tiép theo la Ca Mau (65,3%). Ba tinh ¢6 ty 1 thu gom CTRSH
ndng thon thap nhat la Kién Giang (32%) va Tién Giang, Dong Thap (40%). Ty ¢ nay ciing tuong tu ti l¢
thu gom chat thai ran trong viing ma nhom tac gia Lé Hoang Anh da dwa ra 1a 50 + 60% (Lé Hoang Anh
va nnk, 2018). Néu so véi ty 1¢ thu gom CTRSH d6 thi tir 45 + 95% do nhém tac gia Nguyén Xuan Hoang
dua ra (Nguy@én Xuan Hoang va nnk, 2014) c6 thé thiy su khéc biét rd rét trong cong tac thu gom CTRSH
gitra khu vuc nong thon va d6 thi caa 9 tinh.

Bang 2: Hi¢n trgng thu gom CTRSH néng thdn tgi khu vic nghién ciu
(So NN&PTNT c4c tinh Tra Vinh, Pong Thép, 2018; UBND céc tinh Bén Tre, Ca Mau, Séc Tring, 2018;
Van phong diéu phoi ndng thdn méi cac tinh An Giang, Kién Giang, Tién Giang, Vinh Long, 2018)

TT Tinh L“"-””g;ﬂ? 9OM | 1% 1¢ thu gom (%)
1 | Tién Giang 72000,00 40,00
2 | BénTre 128407,00 70,36
3 | TraVinh 50420,86 61,46
4 | Vinh Long 87607,30 55,00
5 | Soc Trang 53080,56 50,05
6 | An Giang 115971,45 51,00
7 | bong Thép 151989,20 40,00
8 | Kién Giang 72883,20 32,00
9 | CaMau 95789,88 65,30

Téng 828149,45 49,43

3.3. Hign trang xa ly

Chi ¢6 38,18% lugng CTRSH néng thén dugc xir 1y tap trung tai khu vic nghién ctu, trong d6 chi yéu
dugc xtr ly bang phwong phép chon 1ap 16 thién khdng hop vé sinh (chiém 33,45%); ty 1é xir ly bang phuong
phap compost 1a 3,08%; ngoai ra c6 1,66% luong CTRSH nong thén dugc xir ly bang phuong phap dét tap
trung; con lai 61,82% lwong CTRSH phat sinh dwgc cac ho dan tu xir 1y (d6t, chon lap hoac i trong vuon).

Bang 3. Hi¢n trang xi ly tdp trung CTRSH ndng thon tai khu viec nghién cizu
(S¢ NN&PTNT céc tinh Tra Vinh, Péng Thap, 2018; UBND céc tinh Bén Tre, Ca Mau, Séc Tring, 2018;

Vin phong diéu phoi ndng thdn mdi céc tinh An Giang, Kién Giang, Tién Giang, Vinh Long, 2018)
TT Tinh Chon lap (tan) | Dot (tAn) | San xuit phan (tan)
1 | Tién Giang 63360 8640 0
2 | BénTre 157259 1728 0
3 | TraVinh 47532,7 2890 0
4 | Vinh Long 87607 0 0
5 | Séc Tring 31065,96 4735 0
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TT Tinh Chén lap (tan) | Pot (tan) | San xuét phan (tin)
6 | AnGiang 100375 0 15330
7 | Ddng Thép 58400 0 14600
8 | Kién Giang 0 4745 0
9 | CaMau 14831 5024 21600
Téng 560430,66 27762 51530

Mac du c6 8/9 tinh nghién cuu su dung phuong phép chon lap dé xur ly (trir Kién Giang) va luong
CTRSH dugc chon Iap chiém ty Ié cao nhat trong céc phuong phap xu Iy tap trung voi 107 bai rac nhung
tat ca déu la céc bai rac ho c6 dién tich nho, gan khu dan cu, chua dwoc xir Iy hop vé sinh gy anh huong
nghiém trong téi moi truong ciing nhu stc khoe cia ngudi dan xung quanh. Theo két qua khao sat, toan
tinh Bén Tre c6 10 bai chdn 1ap CTRSH dang hoat dong vai tong dién tich 1a 13,14 ha tuy nhién chi 3 bai
6 hé théng thu gom nudc ri rac (khu xtr ly CTRSH huyén Mo Cay Nam, Ba Tri va huyén Giong Trom)
nhung chua triét dé. Hau hét cac bai réc hién c6 déu qua tai, dac biét bii rac Phu Hung (x4 Phi Hung, TP.
Bén Tre) da 6 nhidm ning, yéu cau phal dong cua.

Céc 16 d6t CTRSH nong thén chu yéu la quy mé nho (Cap x4) vai cong suét dudi 5 tan/ngay, tham chi
dudi 1 tAn/ngay nhu 10 ddt rac tai x& Tan Thanh, huyén Gidng Trém, tinh Bén Tre, cong suat thuc té chi
dat khoang 150 - 180 kg/gio. Trong sb 12 1o dét CTRSH tap trung tai khu vuc nghién cau chi ¢6 1 10 ¢6
cong suat Ion (trén 50 tan/ngay) 1a 16 d6t CTRSH tai 4p Sam Bua, xd Luong Hoa, huyén Chau Thanh, tinh
Tra Vinh (150 tin/ngay).

Dt t4p trung

Chén Hip (thong thwong + hop vé sinh)
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Hinh 2. Ty I¢é chén ldp CTRSH nong thon
tai khu vic nghién ciu

Hinh 3. Ty I¢é dot CTRSH nong thon
tai khu vic nghién cuu

Tai 9 tinh m&i ¢6 3 tinh (An Giang, Dong Thap, Ca Mau) xay nha may san xuat phan vi sinh tir CTRSH
néng thon nhung dén nay nhiéu nha may da phai ngirng hoat déng vi san pham 1am ra khong ban duoc. Vi
du: Nha may xtr ly rac thai Ca Mau ciia Cong ty TNHH Xay dung Thuong mai Du lich Cong Ly. Nguyén
nhan 1a do CTRSH thuong 13n 16n vo co va hitu co, trong khi dau vao ciia nha may chi tiép nhan nguon rac
hitu co. Vi thé cac nha may thuong phai tén nhiéu nhan céng nhat rac bang tay. Dau vao san xuat phan
khong dam bao nén chat lugng san pham dau ra khdng cao, khé canh tranh duoc véi cac san pham phan
bon khéac trén thi truong.

Tai nhimg noi kho khan vé giao thong, dan cu khong tap trung, nguoi dan tu thu gom, chon Iap CTRSH
xu0ng hé hoac vit bira bai ma khong c6 sy quan ly cua chinh quyén dia phuong. Doc theo cac tuyén duong
lién 4p, lién x4, cac kénh, muong,... & PBSCL thudng bét gap nhiing tdi nylon, bao chira CTRSH vt bua
bai, tham chi chit thanh timg dong 1am thu hep dién tich mat nuéc. Nhirng bai réc tam nay dang hinh thanh
ngay cang nhiéu do thiéu noi tap két rac.

Cichg din twxi Iy
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Hinh 4: Ty I¢ CTRSH néng thon duoc nguoi dan tu thu gom, xu ly
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3.4. Mét s6 khé khdn, vwéng mdc

Hoat dong thu gom, van chuyén, xt Iy CTRSH néng thon tai khu vy nghién ctru tuy d c6 chuyén bién
song chwa dong bo va con nhiéu bat cap, cu thé 1a:

+ Tai cac dia phuong, trach nhiém vé quan Iy CTRSH ndng thén con chdng chéo, khdng théng nhat (noi
do nganh tai nguyén va méi truong quan 1y, noi lai do nganh néng nghiép va phat trién ndng thén chiu trach
nhiém), nhiéu noi cong tac quan ly CTRSH néng thén van con bo ngo.

+ Hién chwa c6 chinh sach hd trg cho cac hoat dong quan Iy chat thai néng thon. Viéc thu gom, xir ly
CTRSH tai khu vuc nong thén ciing chwa nhan dugc sy quan tim diing muc ciia cac cap chinh quyén.

+ Chua c6 cic quy dinh vé diéu Kién, nang luc cho phép céc t6 chirc, ca nhan thu gom, van chuyén, tai
ché, tai sir dung CTRSH; quy dinh vé tham dinh cong nghé xir Iy CTRSH do nudc ngoai dau tu.

+ CONg tac x& hoi hoa dau tu cho thu gom, van chuyén, xir Iy CTRSH con han ché, chua higu qua, chua
kha thi do chua dugc wu dai dng mirc nén chua khuyén khich dwoc céc doanh nghiép tham gia dau tur cho
linh vyc xi ly chat thai.

+ Trang thiét bi phuc vu thu gom, van chuyén, xir ly (trang thiét bi an toan lao dong, chdi, xéng, thiing
chura, xe ép rac, xe gom réc,...) chua dwoc dau tu ddng bo, hau hét do céc té doi, ngudi dan ty dong gop,
mua sim va trang bi nén khong du, khong dam bao ky thuat, gdy mét vé sinh va chua phu hop véi didu kién
dia hinh, dan cu khu vuc ndng thén. O nhiéu dia phuong, trang thiét bi da hu hong, xubng cip ma chua
duoc dau tu cai tién.

+ Kinh phi hd trg dau tu tir ngan sach cho su nghiép bao vé méi truong chi khoang 20 - 30 tri¢u dong/nam
con han ché so vai nhu cau thyc té nén chua dam bao diéu kién dé thuc hién khép kin quy trinh phan loai,
thu gom, van chuyén, xir ly. TOy ting dia phuong, mic thu phi vé sinh khoang 4.000 - 5.000
ddng/ngudi/thang hozc 10 - 20 nghin dong/hd/thang qua thap khdng bao dam thu lao cho nguoi thu gom.

+ Viéc trién khai xay dung cac khu xt ly chat thai tap trung con cham do khé khin vé tai chinh, dau ra
chua duoc bao dam, mot sé noi dau tur day chuyén xir ly réc thai nhung thiéu ddng bo dan dén lang phi,
hoat dong khéng hiéu qua, tham chi phai tam dung khi chua dua vao su dung...

+ Viéc quy hoach céc béi rac hop vé sinh chua hop ly, nhiéu dia phuong khong con quy dét dé quy hoach
chén I4p rac va gap nhidu kho khan trong cong tic bdi thuong, giai phéng mat bang thu hoi dat.

+ iém tap két rac thuong bé tri ¢ dau thén/xém, mat duong giao thong chinh cia xa, khong duoc che
day kin din dén 6 nhiém moi truong va lam xau canh quan...

+ Y thtrc cia nguoi dan vé giir gin vé sinh cong cong con thap, van con xa rac khong dung noi quy dinh
va chua tich cyc tham gia cong tac vé sinh méi trudng tai khu vuc sinh séng. Mot bo phan nguoi dan khdng
ung ho viéc xay dung Khu xtr Iy chét thai tap trung tai dia phuong minh vi s 6 nhidm méi trudng nén ra
SUcC can tro, gay kho khan cho viéc trién khai cac duy an.

+ Cong nghé xtr Iy con chua dam bao vé sinh méi trudng: cha yéu 1a chon 1ap ha, khong hop vé sinh,
nhiéu bai chén l4p bi qué tai, gy 6 nhidm. Lo d6t cong suat nho, khdng thu hdi nhiét, khdng st dung nhién
liéu nén nhiét do a6t thip, khi thai chua dam bao QCVN 61-MT:2016/BTNMT.

+ Thoi gian thu gom khéng thdng nhét, trach nhiém cta ngudi thu gom rac thai chwa cao, thiéu nhan luc
cho cong tac thu gom, van chuyén CTRSH néng thén,... din téi rac con ton dong trong khu déan cu.

+ Viéc phan loai tai ngudn con han ché, chua thanh théi quen cta ngudi dan nén chua phu hop véi xu
thé tai st dung, tai ché chat thai.

+ O néng thon chwa viing nao hinh thanh cac quy dinh vé dinh murc dé cé thé giao ké hoach dich vu cong
ich nhu ¢ do thi.

CTRSH n6ng thén dang ngay cang tré nén buc xdc trong khi dich vy vé sinh méi treong hién chua phat
trién dung muc. Thyc trang nay doi hoi phai c6 sy thay ddi theo huéng chuyén nghiép trong viéc thu gom,
van chuyén, xtr Iy CTRSH dé bao dam vé sinh méi trudng néng thén va an toan cho nguoi dan.

3.5. Pé xudt gidgi phap

Dé nang cao hiéu qua cdng tac quan ly CTRSH ndng thdn tai khu vuc nghién ctu trong thoi gian toi can
trién khai thyuc hién dong bo cac giai phap sau:

- Phan cong rd trach nhiém cuia cac co quan quan 1y nha nudc, t6 churc, ca nhan trong quy trinh thu gom,
van chuyen va xtr ly CTRSH nong thon. Xay dung md hinh quan Iy chit thai rin mot dau méi trén dia ban
tinh dé khic phuc tinh trang manh man trong thu gom, van chuyén va x 1y.

- Xay dung c4c tiéu chi, tiéu chuan cu thé vé diéu kién nang luc cho phép cac té chirc, c& nhan thu gom,
van chuyén, tai ché, xir Iy CTRSH.

- Bo Khoa hoc va Cong nghé phdi hop véi Bo TN&MT xay dung va ban hanh tiéu chuan hoac s6 tay
huéng dan lya chon cac cong nghé xir ly CTRSH hién dai va tiét kiém tai nguyén dat, pht hop véi didu
kién ndng thdn Viét Nam theo huéng giam thiéu 6 nhiém méi truong;
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- Hoan thanh viéc xir 1y, dong cira cac bai chon lap CTRSH qua tai, gay 6 nhiém mai truong theo quy
dinh;

- Xay dung co ché khuyén khich cac t chuc, c& nhan, cac thanh phan kinh té tw nhan tham gia dau tu
vao céc hoat dong phan loai, thu gom, van chuyén, tai ché, tai s dung va xir Iy CTRSH tai nong thon. Nhan
rong md hinh céac khu xur Iy CTR ¢6 sy tham gia cia cac doanh nghiép duoc cap phép, cung cap dich vu xir
ly CTR cho cac dia phuong lan can dé nang cao hiéu qua xir Iy chat thai ciing nhu bao dam quan Iy van
hanh 6n dinh.

- Huy dong moi ngudn vén dau tu, tang cudng xa hoi hoa cong tac thu gom, van chuyén, tai ché va xur
ly CTRSH. Xay dung 16 trinh pht hop véi timg dia phuong dé tang dan ngudn thu phi vé sinh, giam dan
hd tro tir ngan sach nha nude cho hoat dong thu gom, van chuyén, xir Iy CTRSH, tién t6i co s¢ san xuat,
kinh doanh, dich vu phat sinh CTRSH phai tra toan bg chi phi thu gom, van chuyén va xu ly; ho gia dinh,
ca nhan phai tra toan b chi phi thu gom, van chuyén va mét phan chi phi xi Iy CTRSH.

- Pay manh tuyén truyén, gido duc nang cao nhan thirc, y thirc trach nhiém cua céc cip, nganh, cac dia
phuong va cic ho gia dinh trong cdng tac phan loai, thu gom va xtt ly CTRSH & khu vuc néng thon. Thay
dbi théi quen xa rac thai tly tién caa cac ho dan, nhan rong cac tuyén duong xanh, sach, dep tu quan. X
1y nghiém ddi véi nhitng ca nhan, t6 chirc c6 hanh vi xa rac bira bai tai khu dan cu va noi cong cong.

- Xay dung ké hoach, timng budéc trién khai c¢6 hiéu qua va mo rong mé hinh phan loai CTRSH tai ngudn
dé tai sir dung, tai ché nham han ché CTRSH phai xtr ly. Bdng bo cac khau thu gom, van chuyén, téi ché,
tai sir dung va xir Iy CTRSH sau khi da dugc phan loai & nang cao hiéu qua bao dam vé sinh maéi truong.

- Pay manh dau tu, thay thé céc cong nghé thu gom da lac hau, bd sung thém phuong tién thu gom, ting
tan suat thu gom nham dap wng nhu cau thyc té.

- Tang cuong cong tac thanh tra, kiém tra hoat dong thu gom, van chuyén va xtr ly chét thai ran dé phong
ngura va kip thoi phat hién, xir Iy cac vi pham.

- Nghién ctu phat trién cong nghé xu Iy CTRSH phi hop véi diéu kién nong thon ~vung DBSCL theo
huong ting ty 1€ tai ché, tai st dung va xir ly thu hoi nang lugng tur chat thai, han ché téi da chon l4p.

- D6 vai nhitng noi chua c6 dich vy thu gom, van chyén, xu ly thi khuyen khich: & chat thai hiru co lam
phan bén cho cay trong, chit thai cé thé tai ché ban cho cac co s& mua phé lidu, chdn 1ap hop vé sinh chat
thai vo co khong thé tai ché.

4. Két luan va kién nghi

Tur cac két qua nghién cau trén cho thay:

- Téng lugng CTRSH néng thon nam 2018 cua 9 tinh nghién ciru 1a 1.675.535,4 tn, 49,43% lugng chat
thdi phat sinh duoc thu gom (828.149,5 tan). Ty 18 thu gom tir 32 + 70,36%. Chi c6 3,32% (55.617,8 tan)
chat thai dugc phan loai tai nguén.

- Trong khu vyc nghién ciru dang phé bién 4 phuong phap xt Iy CTRSH 1a: chén 1ap (33,45%); compost
(3,08%); dét tap trung (1,66%); 61,82% luong chét thai dugc cac ho dan tu xir 1y (ddt, chdn lap hoidc o
phén trong vuon).

- Cong tac thu gom, xir ly CTRSH ndng thon trong khu vuc nghién cau hién con gap nhiéu khé khan do:
CTRSH chua duoc phan loai tai nguén; kinh phi, nhan luc va trang thiét bi cho thu gom con han ché; y
thirc cia ngudi dan trong viéc phan loai, thu gom CTRSH chua cao ciing véi d6 1a viéc thiéu mat bang va
chua c6 cong nghé xir ly phu hgp.

Quan ly CTRSH néng thén 1a mot nhiém vu phic tap doi hoi sy tham gia cua tat ca cac cap, cac nganh
va toan thé ngudi dan. Dé nang cao hiéu qua cong tac quan ly CTRSH ndng thon tai khu vuc nghién cau
doi hoi cac dia phuong phai thuc hién ddng bo céc giai phap ca vé thé ché, chinh sach; vé khoa hoc cong
nghé; vé kinh té va tuyén truyén, gido duc nang cao nhan thuc.
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ABSTRACT

Assess the current situation of generation,
collection, treatment of rural domestic solid waste
in some provinces in the Cuu Long Delta

Nguyen Mai Hoal, Pham Khanh Huy?
1Hanoi University of Mining and Geology

The Cuu Long Delta is a region with a large concentration of rural population of the country. Therefore,
the collection and treatment of rural domestic solid waste to successfully implement the national target
program on new rural construction is becoming increasingly urgent. This study uses the methodologies of
secondary data collection, survey and public consultation to determine the total amount of solid municipal
waste created from nine provinces of Cuu Long Delta which are 1,675,535.37 tons in 2018. The total
amount of collected waste is 828,149.45 tons which counts 49.43% of total waste. However, there is
different in waste collection rate between provinces, which ranges from 32% to 70.36%. Only 3.2% of solid
waste are separated at the sources (equal to 55,617.8 tons). Currently, there are 4 treatment methods to treat
solid municipal waste in the study area. The landfilling helps to treat 33.45% of total amount of solid waste.
1.66% of total solid waste is treated by combustion. 3.08% of total solid waste is composted. The rest
amount of 61.82% is self-treated by residents by combustion, dumping of composting in their property
gardens. The paper also proposes some of solutions to improve the efficiency of rural domestic solid waste
collection and treatment, contributing to the construction and sustainable development of rural areas in the
Cuu Long delta.

Keywords: Collection treatment; domestic solid waste; rural area; Cuu Long Delta.
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U'6ce tinh sinh khi trong nong nghiép su dung anh vién tham
Ly thuyét va thuc tién tai Viét Nam
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! Truong Dai hoc M6 - Dja chat

TOM TAT

Cay ndng nghiép co méi quan hé nhan qua véi bién doi khi hau. Mic du vi¢c san XUét bi anh hudng truc
tiép boi nhiét do, hoat dong nay cling c6 thé tac dong dén ndng d6 cac khi nha kinh trong khi quyén, gay ra
mot phan caa nhimg thay ddi trong khi hau. Mot giai phap quan trong dé giam thiéu bién ddi khi hau Ia bao
ton cac bé chira cacbon. Cay lwong thuc (lta, ngd, ...) 1a mot lya chon kha thi dé ting lwong cacbon trong
cac hé thong ndng nghiép tai Viét Nam. Cay Ita, ngd, hay khoai, sin, cac thong sé chinh (chiéu cao, sinh
khdi kho, chi sé dién tich 1a, @6 man, v.v.) chi yéu dugc theo ddi thong qua hai phuong phap, bao gdm do
dac trén ddng ruong va thu hdi mé hinh tir di liéu V|en tham. Trén thé giéi, vai nam gan day voi mot sb
luong 16n céc vé tinh c6 do phan giai khong gian rat cao (VHSR), nhu Quickbird, Geoeye va Imo, Venus
va Sentinel-1, Sentinel-2. Diéu nay dang tré thanh ngudn dit liéu quy gia phuc vu nghién ctru, uéc tinh sinh
khéi théng qua thong sb Cay ndéng nghlep Tai Viét Nam da c6 nhiéu cong trinh diéu tra va xac dinh trix
luong cachon cap quoc gia, nhung cac nghi€n cuu chi dung lai ¢ viéc danh gia kha nang hap thu cacbon
clia dat rimg, ma chua xac dinh cho cac loai dat san xuit nong nghlep, dic biét 1a cay trong ngéin ngay.
Trong nghién ctu ndy, tac gia tién hanh phan tich wu, nhugc diém cua cac phuong phép wéc tinh sinh khoi
trong nong nghiép dang &p dyng trén thé glol va thyc tién ap dung tai Viet Nam; tir 46 dé xuit phuong phép
phl hop dé wac tinh sinh khdi cho cay néng nghiép (Ita, ngd, ...) ciia nudc ta trong xu thé phat trién bén
viing.

Tur khéa: Vién tham; sinh khéi; ndng nghiép.

1. Pit vén dé

Viét Nam vai thé manh 1a mot dit nude ndng nnghiép, da dang cac loai sinh khéi, ngudn 16n cua cac bé
chtra carbon, va c6 diéu kién khi hau thuan loi dé phat trién nhiéu loai cay l1am nguyén liéu cho nhién liéu
sinh hoc. Nhu laa, ngd di dugc trdng ¢ Viét Nam tir 10.000 nam truéc CN va 12 mot trong nhiing cay trong
ndng nghiép quan trong nhat déi véi dat nuéc do doanh thu xuat khau cao, chiém dién tich Ion tai Viét
Nam. Théng ké méi nhét tir Bo NN-PTNT cho thdy, xuat khau gao hai thang dau nadm 2020 dat 890.000
tan (ting 27% so v6i cung ky nam 2019), gid tri xuit khau dat 410 triéu USD (tang 32,6%). Tuy nhién, cac
nghién cau gan day & Viét Nam, va mot sé qudc gia tai nhu Thai Lan, Trung Quoc hay An Do, cho thdy
san xuét cay luong thuc c6 thé bi anh huéng do su gia ting nhiét d6 va / hoic thiéu nuéc. Cac md hinh du
béo d3 chi ra kha ning giam san lugng cy lwong thyuc c6 thé 1én dén dinh diém trong ca tén that tai chinh
va x& hoi.

Mic du viéc san xuat bi anh huong truc tiép boi nhiét do cao, hoat dong nay c6 thé tac dong dén ndng
do GHG trong khi quyén, gay ra mt phan cua nhiing thay doi trong khi hau. Mot giai phap quan trong dé
glam thiéu bién d6i khi hau 1a bao ton cac bé chira carbon. Theo nghia nay, thir nhét nong nghlep Viét Nam
c6 thé dong gop vao qué trinh giam thiéu bang cach c6 hai trong sé cac ngudn Ion nhat cua cac bé chlm
carbon: D4t va thyc vat dén tir cay luong thyuc (IGa, ngd). Thir hai, tai nguyén sinh khéi dwoc xem la ngudn
nang luong méi, cd kha ning tai sinh va thay thé cho ngudn nhién liéu héa thach. Pay 1a ngudn tai nguyén
duogc danh gia 1a phat sinh lwong khi thai nha kinh & muc do thip, dong thoi, 1a ngudn tai nguyén co trix
lwong sinh khéi déi dao. Viéc tim ra hé théng quan ly cy trdng lwong thuc va cac san phim phu tai dia
phuong va qudc gia dang ngdy cang quan trong, va tré thanh thach thrc.

Théng tin khong gian va thoi gian lién tuc v tinh trang cay trong 1a diéu kién tién quyét can thiét cho
viéc quan ly va giai quyét bai toan bén vimg lwong thuc va moi truong hién nay. Dac biét déi vai cay lda,
cay ngd, hay khoai, san, cac théng s chinh (chiéu cao, sinh khi khd, chi s6 dién tich 14, @ man, v.v.) chi
yéu dugc theo ddi thong qua hai phuwong phép, bao gém do dac trén dong ruong ciia nong dan (phuong
phép phé huy) va thu héi mé hinh tir dit liéu vién tham. Ly do chinh dé st dung dit liéu RS, ngoai kha niang

*Tac gid lién h¢
Email: phmaihoa@gmail.com
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bao phu cac khu vuc rong I6n, 1 kha ning cung cap thong tin hiru ich vé hoat dong va sac khoe cua cay
trong theo cach thuc té khdng pha huy.

2. Muc tiéu

Sy phét trién nhanh chéng cua RS da dan dén viéc sir dung ngay cang nhiéu dix liéu co do phan giai cao
vé khong gian, thoi gian va quang phé dé trich xuat thong tin vé tham thuc vat va cai thién cac thong sb,
cho phép wéc tinh sinh khdi cay trong nong nghiép Kip thoi voi do chinh xéc cao hon. Céc cong cy cia RS
c6 rat nhiéu loai, tir may anh trén khong dén cac cam bién trén vé tinh. Cac nén tang vién tham ¢ sin, vé
tinh, trén khdng va mat dat, cung cap cac thdng tin phan giai khong gian va thoi gian khéc nhau dé quan ly
cay trong nang lugng. Dit liéu RS trén mat dét vuot troi trong viéc thiét 1ap mo hinh hi¢u chuan dé du doan
nang suat sinh khdi va cung cp tai liéu tham khao cho RS trén khong va vé tinh, vén cé kha ning bao quat
nhiéu hé thdng san xuét sinh khéi. Clng véi viée tang thong tin RS tir cac hé théng RS khac nhau, s6 luong
céc phuong phéap wéc tinh sinh khéi cho cay ning lugng khong ngimg ting 1én. Va cac phuong phap hién
¢6 déu c6 diém manh va diém yéu. Tuy nhién, it bai bao dua ra mot danh gia c6 hé théng vé cac phuong
phap uéc lwong duoc st dung rong réi véi thong tin RS. Bai bao tém tét cac phuong phap phd bién nhat
uéc tinh sinh khéi cay tréng ndng nghiép voi thong tin RS va sau d6 néu wu va nhuge diém cua cac phuong
phap dién hinh nay dé tim ra phuong phap pht hop ap dung cho Viét Nam.

3. Phwong phap wéc tinh véi thong tin vién tham (RS)

MGi phuong phap wéc tinh sinh khdi véi thong tin RS dugc phat trién trén mot co ché nhat dinh. Céc
phuong phép hién ¢6 ¢6 thé duoc chia thanh bon loai, do 14, 1) phan tich théng ké don gian véi cac chi sb
tham thuc vat, 2) phuong phap dya trén dir liu SAR (radar khau do tong hop), 3) phuong phéap uéc tinh
nang suét so cap thuan vai thong tin RS, 4) phuong phap uéce tinh dua trén chiéu cao cay trong.

3.1. Phwong phdp théong ké don gian véi céc chi sé tham thuc vat

Két qua ctia nhidu nghién ctru cho thay rang ton tai mdi twong quan chit ché giira sinh khdi do dugc va
chi s6 thuc vat (V1) Iy tir vé tinh (Wylie va nnk, 1991). Dua trén mdi quan hé nhu vay, phan tich thong ké
don gian c6 thé duoc thiét lap dé wdc tinh sinh khdi cay trong véi VI hodc VI bang thong rong phi hop
nhét va két qua hdi quy t6i wru. Lokupitiya va cong su da sir dung CCA (phén tich twong quan chinh tic) va
hoi quy boi s6 tap hop con dé uéc tinh AGB véi Pathfinder NDVI hai tuin mét lan ¢ lowa. Claverie va
cong sy da két hop mo hinh SAFY (thuét toan don gian dé wéc tinh ning suit) voi dir liéu Formosat-2 dé
woc tinh san lwong cay trong trén cac khu vuc rong 16n. Mo hinh SAFY hoat dong tét hon dé uéc tinh sinh
khéi biang cach st dung céc thong s lién quan dén hinh thai cay trong duoc thu thap thdng qua su két hop
khéng gian-thoi gian cta hinh anh Landsat-8 va hinh anh MODIS (Liao va nnk, 2019). Wang va cong su
da danh gia viéc str dung VI ¢6 ngudn gdc tir HJ-1 CCD dé theo ddi qué trinh phét trién la dang dién ra
trong nhimg niam qua va kham pha cac mo hinh théng ké phd bién va cac phuong phap phi tham sé dé lay
LAI va AGB trén co s& mét loat cac phép do thuc dia. Mdi quan hé gitra Vs va cac thong sb sinh truong
cua cay lua kha chat ché va VI tich liiy hoat dong tdt trong viéc udc tinh tong (sinh khéi néng nghiép) AGB
khd. Nhu Stagakis va cong su (Stagakis va nnk, 2010) 1ap luan rang hé sb phan xa trong phé kha kién va
birc xa can hdng ngoai (NIR) d6i véi tan ciy duoc két hop chat ché vai nhau khong tach roi véi ca cac dic
tinh sinh ly cua tan nhu sb lwong 14 trén mot dién tich va cac dic diém sinh héa cua tan, vi du: diép luc va
carotenoit. Hon nita, hau hét VIs chi thich hop véi mét sb loai dac biét va do d6 khong c6 tac dung rd rét
khi &p dung cho cac loai khac nhau c6 cau triic tan va céu tric 14 da dang (Vifia va nnk, 2010). NDVI (chi
s6 thyuc vat khac biét chuan héa), mot chi sb phé bién nhat, c6 d6 nhay cép tinh véi LAI thip. Ning suét
trong mua sinh truong c6 thé dugce wdc tinh chinh xac va sy thay doi trong sinh khoi c6 thé dé& dang phat
hién bang NDVI (Chen va nnk, 2010). Hon nira, phan xa dat nén, khi quyeén va hap thu nudc, v.v. thuong
c6 tac dong tiéu cuc dén do chinh xac wdc tinh cia sinh khoi cay trong, diéu nay rat phd bién vai VI bang
thdng rong. Khi xem xét RS siéu pho dé wac tinh tong sinh khdi 1Ga mi va LAI, mbi quan h¢ gitra dai do va
sinh khéi lua mi 1a dac biét dang cha y. Mot dai hep cu thé véi bude song dai hon c6 mau do cd thé dugc
sir dung nhu mét tin hidu quan trong dé md ta cac dac tinh 1y sinh cua cay néng nghiép voi cac phép do
phan xa quang ctia mot sé loai cy trong, vi du: bong, khoai tay, dau nanh, ngd va huéng duong (Thenkabail
va nnk, 2000).

Phuong phép déc trung boi tinh don gian, San c6, dé hiéu va dé chap nhén. Nhung mot phuong phép uéc
lwong théng ké don gian véi VI doi hoi mot sé lugng I6n dir liéu mau. Bén canh dé, phd tham thuc vat
thuong bi anh huong bai trang thai sinh truéng cua tham thyc vat, diéu kién méi trudng va céc yéu td khac.
Nhung diéu han ché &p dung ciia VI ddi véi cac cly trong khac nhau & cac ving khac 1a qué trinh sinh
truong khac nhau khdng thé dugc biéu hién bang VI. Pang ké 13, sy che phu ciia ddm may ciing han ché
viéc str dung thong tin VI (Sannier va nnk, 2014).
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3.2. Phwong phdp woc tinh dua trén diz ligu SAR

Khong gidng nhu cac cam bién quang thu dong, cac hé théng SAR (radar khau do tong hop) c6 kha nang
tao ra hinh anh chat lugng cao vé trai dit ngay ca trong diéu kién che phu cia dam méy. Hau hét cac canh
ddng Ita luon duoc tim thy trong diéu kién troi nhiéu may va cam bién SAR c6 thé hoat dong trong nhiing
diéu kién nay, vi vay s& hiéu qua hon trong viéc giam sét ruong lGa so véi cam bién quang (Beaudoin va
nnk, 1994).

Mot sb thiét bi SAR dang duoc sir dung cho thuc vat. Vi dy, TerraSAR-X va chom sao COSMO —
SkyMed da duoc sir dung boi Hajj va cong sy dé thuc hién nghién ctiru @6 nhay cua tin hiéu radar dbi voi
cac thong s6 vé do am cua dat va tham thuc vat trong cac canh dong co duogc tudi. Cac thiét bi bang tan
ALOS va ALOS-2 caa Nhat Ban, va ESA ASAR (Radar khau d6 tong hop nang cao) va céc nén tang bang
tan C Sentinel-1, c6 do phan giai khéng gian thap hon nhung c6 budc séng dai hon, dé bi anh huong boi
khdi lwgng thyc vat hon trong viéc phan biét giira cac cac loai dong co o Ireland (Barrett, 2014). Mdi quan
hé giita tan xa nguoc L-band SAR va sinh khéi ring nhiét dsi ram rap cho thay tan xa nguoc SAR tuwong
quan nghich vai sinh khi rimg khi dat gid tri t6i da [Chakraborty M va nnk, 2005]. Mot cach tiép can mai
dé wdc tinh LAI biang cach két hop M6 hinh ddam may nudc va md hinh Ulaby da duoc phét trién véi
RADARSAT-2 (dai C) va UAV SAR (dai L) da phan cuc cho céc loai cdy trong chinh, ngd va dau nanh, &
Canada. Vay SAR vdi kha nang thu nhan trong moi thai tiét cé thé uéce tinh LAI va theo ddi su phat trién
cuia cay trong mot cach linh dong [Mermoz va nnk, 2015]. Xét viéc trong lua trong mia mua, viéc gidm sat
rudng la cé y nghia dic biét véi kha niang SAR trong moi thoi tiét vi viéc sir dung cong huong cac cam
bién SAR véi tan s da dang nhay cam véi céc ddc diém tan khac nhau (Chakraborty va nnk, 2005)). Trong
sudt tir gitra dén cudi vy, ty 1¢ gia ting phan ng SAR giam ro rang khi cay trong ¢ giai doan hat va qua.

Tuy nhién, cdng viéc duoc thuc hién trong mién séng ngan bj han ché bai rat nhiéu yéu td, dac biét 1a
trong viec phan biét phan ung tin hiéu cua lop phu thuc vat hoic d6 4m va diéu kién thu nhan. O cac vung
mién ndi, mot han ché 16n 14 dia hinh c6 tac dong tiéu cuc dén hinh hoc va bt xa, vi du: béng ra-da bang
céch thu nho va che khuét khi anh xa téi anh tim xa (Woodhouse, 2005). Hon nira, mwa hoic may Ién cé
thé 1am nhidu s6ng ngan lan truyén tin hiéu va nhimg thay d6i vat ly trén bé mat dht va do d6 chat lwong
cua dir liéu SAR, dic biét 1a ¢ cac dai tin s6 cao nhu Ka. Dit liéu SAR dua trén vé tinh duoc dic trung boi
d6 phan giai khong gian va thoi gian thdp han ché viéc sir dung cho cac danh gia da thoi gian quy mo 16n
(Rosengvist va nnk, 2007). O mot mirc d6 nao do, cac st ménh vé tinh dwoc phong gan déy, Sentinel-1
bing C va ALOS-2 bang tan L, c6 thé cai thién tinh trang ndy (Joshi va nnk, 2016). Cudi ciing su bdo hoa
cua tin hiéu cam bién tir xa & muc sinh khdi tir trung binh dén cao van 1a mét trong nhiing thach thirc chinh
ddi voi dit lieu radar (Waring va nnk, 1995).

3.3. Phwong phdp wéc tinh ning sudt so' cap thuan

Ning sudt so cap cua thyuc vat thudng duoc chia thanh hai loai: ning suit so cip tong (GPP) va ning
suat so cap thuan (NPP). GPP Ia ty Ié tong thé cua san xuat sinh khdi trong quy md hé sinh thai, trong khi
NPP Ia sinh khi duoc tao ra sau khi tinh dén niang luong bi mat cho qué trinh ho hip va duy tri té bao cua
thuc vat, phan anh truc tiép niang lyc san xuat cua thuc vat [Friend A.D, 2010]. D6 1a, tong sinh khi cho
cay trong c6 thé dwoc biéu thi bang NPP tich lity trong sudt thoi ky trdng trot.

Cac mé hinh duoc su dung dé tinh toan NPP thuong dwoc nhom thanh mo hinh lién quan dén khi hau,
mé hinh hiéu qua sir dung anh sang (LUE) va mé hinh dua trén quy trinh. Trong sé tat ca cac md hinh nay,
tiém nang dé sir dung md hinh LUE d& ud6c tinh chinh xac dong luc hoc khdng gian caa NPP véi nguon
cung cap dir ligu RS phong phu (Friend, 2010). Nhiéu mo hinh LUE khac nhau nhu Carnegie-Ames-
Stanford-Approach (CASA) va md hinh C-Fix da dugc phét trién. LUE c6 thé tinh dén cac han ché do cac
yeu t6 moi truong ap dat, vi du, cuong do anh sang, nhiét do va chat dinh dudng. Trong mo hinh LUE, NPP
¢6 thé dugc dinh lwong dudi dang ham caa APAR (birc xa hoat dong quang hop hap thu) bang hiéu suat sir
dung anh sang nhu cong thic (1). Gid tri cu thé ciia quan x4 sinh vat thuc vat s& xem xét dén ndng do CO?,
nhiét do, birc xa mit troi va fPAR (phan buc xa hoat dong quang hop dwoc thyc vat hap thu).

ELUE = 0.84 x e 1.56xfAPARmax_t 1)

M6 hinh CASA hoat dong tét hon ¢ nhitng khu vuc ¢6 mat do cay trong day dic. Va NPP dugc wéc tinh
bing mé hinh CASA c¢6 xu huéng c6 mébi twong quan cao véi nang suét l0a. Bén canh do, viéc giam sat
hoat dong cua cac san pham MODIS GPP / NPP do vé tinh cung cép trén pham vi toan cau hién dugc cung
cdp mién phi. Thuat toan d xem xét day du sy khéc biét tiém tang v& hiéu qua sir dung &nh sang bi anh
huéng boi chi phi dp sudt va cac yéu to khi hau giira cac kiéu tham thuc vat khac nhau. Cac san pham
MOD17 méi nhat c6 chét luong tot vi cac dau vao MODIS fPAR / LAI bi nhiém ban da dwoc lam sach
(Running va nnk, 2015). Tuy nhién, két qua ciia cac ap luc méi truong nhu cuong do anh sang, nhiét do,
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nue va chat dinh dudng, thuong dugc sit dung nhu LUE thyc té, va |a mot hang sé cho mét loai cdy trong
cu thé trong viéc ude tinh nang suat tham thuc vat, dan dén sai s6 16n (Hilker va nnk, 2008).

3.4. Phwong phdp wéc tinh dya trén chiéu cao cay trong

Céc céch tiép can dé xac dinh chiéu cao cy trdng rat khac nhau. Cac thiét bi do tim va phéat hién énh
sang (LiIDAR) sir dung ngudn sang hoat dong cua riéng chung dé thu thap di liéu dia ly 3D cua cac ddi
tuong bé mat véi tbe do 1én dén mat triéu diém khao sat mdi gidy. Cac chum tia laser c6 thé xuyén qua
tham thuc vat va do dia hinh ma khong can xem xét dén d6 bdo hoa cua thuc vat ngay ca & muc sinh khbi
rat cao. Khi xem xét ing dung cho d4t néng nghiép nho, cac nén tang thu thap dit liéu phi hop cé thé dua
trén mat dat nhu may quét laser trén mat dat TLS (Tilly va nnk, 2014) hoic trén khong nhu UAV (Bendig
va nnk, 2014).

Uu diém cua viéc quét laser trong khong khi 1a goc nhin gan voi diém cudi cung voi muc t6i thiéu dia
hinh boi thyc vat, nhung diém yéu 1a d6 phan giai khdng gian va thoi gian kém. Ddi véi dir liéu TLS, cac
tinh nang dwoc danh diu 13 d6 chinh x4c va do phan giai khéng gian cao cua cac dam may diém. Méi tuong
quan gitra chiéu cao cay va sinh khéi lta véi CSM da ving dua trén cac phép do TLS 1a rat tot. Kha nang
chuyén ddi ciia md hinh hdi quy sinh khéi da thiét lap tir thi nghiém ngoai rugng quy mé nho sang Ién hon-
quy mo dat canh tac Ia kha thi (Tilly va nnk, 2014). Bendig va cong su. di danh gia su bién thién theo
khong gian cua chiéu cao cay trong dbi voi ca quy md ruong va 6 va thy rang n6 cé thé thuc hién dugc
Vi @6 phan giai khong gian rat cao.

Vé cac phuong phap dugce dé xuét dé tinh toan chiéu cao cay trong mét cach chinh xéc, nhiéu yeu t6 bao
goém glong cay trong, thoi ky sinh truong va thyc hanh quan Iy dat néng nghiép co thé anh huong dén chiéu
cao cay trong. Dac biét, mot han ché 1a khong thé thuc hién khao sat vao nhimg ngay mua nén mua thuong
lam giam d6 phan giai thoi gian. Phuong phap wéc tinh dua trén chiéu cao cay trong rat don gian va hiéu
qua. Nhung tinh manh m& va kha ning ung dung can duoc cai thién hon nira vai bo dir liéu nhiéu nam trong
giai doan phét trién cua cac gidng duoc canh tac khac nhau.

3.5. Co héi dé wéc tinh sinh khéi cay trong nong nghigép tgi Vigt Nam

Viét Nam, lta duoc tréng khap ca nude véi cac vang trong chinh ¢ dong bang séng Hong, ddng bang
ven bién mién Trung va dong bang Nam B vai 2 vy Pong xuan va He thu. Khi hau nhiét dsi chia 2 moa:
mua khd tir thang 11 ndm trudc dén thang 4 nam sau, mia mua tir thang 5 dén thang 10. Nhiét do trung
binh khoang 23°C. Vi vay d& dang dé nha nghién ciru khao sat va danh gia sinh khdi cay trdng ndng nghiép,
ddng thoi giam sat cac dac tinh sinh ly cua cay luong thuc, ngoai ra gop phan bd sung co sé khoa hoc tin
cdy, cung ¢b viing chéc tinh hleu qua caa viéc ting dung cong cu GIS danh gia trit lugng carbon trong sinh
khéi thuc vat théng qua anh vién tham.

Tir RS quang truyén thong dén séng ngan dir ligu SAR, laser dén RS siéu pho, ¢6 thé thu dugc thong tin
quang phd lién tyc va thong tin quang phd tét hon. Hién nay, phuwong phap phé bién nhat dé udc tinh sinh
khéi cay trong nang luong 1 thuc hién phan tich thng ké vei dix ligu vién tham quang truyén thong. Tuy
nhién véi diéu kién khi hau nhiét d¢i cua Viét Nam, d6 4m cao va lugng mua trong nam 16n 13 mot trong
nhitng yéu té can tré va gay sai s6 khi sir dung phuong phap RS quang truyén théng dé wéc tinh sinh khéi
cta cay ndng nghiép. V6i phuong phap dit liéu SAR Sentinel 1 hoic SAR Sentinel 2 véi dac diém SAR Ia
bude séng dai hon co thé xuyén qua may che phu, khéi mu, bui va tat ca trir luong mua 16n nhét, 1am cho
vi s6ng c6 thé phat hién dwoc trong hau hét moi diéu kién thoi tiét va moi truong tai Viét Nam; va két hop
cac md hinh dir liéu 16n (big data) s& cho két qua chinh xac cao so véi cac phuong phéap khac trong nhiéu
ung dung.

4. Két luan

Phuong phéap pho bién nhat dé uéc tinh sinh khdi cly trong ning lugng la thuc hién phan tich thong ké
véi dir ligu quang hoc truyén théng. Mac di mdi phuong phéap c6 nhitng nhugc diém riéng, nhung viéc st
dung dit lidu vién tham dé cung cap thong tin cho cac mé hinh wéc tinh sinh khéi cay trong ndng nghiép 1a
mot xu hudng gia tang san xuat lla gao va day manh hoat dong trong trot trong tinh hinh d4t nuéc dwong
dau vai Bién d6i khi hau. Véi viéc sir dung thong tin vién tham vi mé va thai gian thuc, nhitmg mé hinh d6
c6 thé phan anh chinh xéac tinh trang téng thé cua cay trong nong nghiép dua trén thdng tin vé co ché sinh
Iy va sinh thai.

Viét Nam, nghién ctru x4c dinh sinh khdi cay tréng ndng nghiép con han ché va co ché sinh ly, sinh théi
chiu anh huéng nhidu caa yéu td khi hau (46 4m, nhiét do, luong mua ...) va dia hinh thi phuong phép di
liu SAR Sentinel 1 hodc SAR Sentinel 2 dugc cung cap mién phi va kha ning thu thap théng tin vé cac
ving trong l0a voi d¢ che phi ciia ¢dm may thuong xuyén va ting hé s6 tan xa trong sudt chu ky sinh
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truong cua lGa, két hgp md hinh dit lidu 16n gitp cho két qua sinh khéi caa cay trong ndng nghiép tai mot
khu vuce c6 do chinh xac cao.
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ABSTRACT

Agricultural crop biomass estimation using remote sensing information
Theory and practice in Vietnam

Phan Thi Mai Hoa®, Nguy&n Thi Ctc?, Nguy&n Quéc Phit
! Hanoi University of Mining and Geology

Agricultural crops have a causal relationship with climate change. Although production is directly affected
by temperature, this activity can also affect the concentration of greenhouse gases in the atmosphere,
causing a portion of changes in climate. An important solution to climate change mitigation is conservation
of carbon reservoir. Food crops (rice, maize, ...) are a viable option for increasing the carbon content of
agricultural systems in Vietham. With rice, maize, or potato, cassava, the main parameters (height, dry
biomass, leaf area index, salinity, etc.) are mainly monitored through two methods, including field
measurements remote sensing data. In the world, in recent years, there have been a large number of very
high spatial resolution (VHSR) satellites, such as Quickbird, Geoeye and Imo, Venus and Sentinel-1,
Sentinel-2. In this study, the advantages and disadvantages of estimation methods with remote sensing
information for crop biomass in agriculture are analysed; thereby proposing a suitable method to estimate
the crop biomass in Vietnam.

Keywords: Remote sensing; carbon biomass; agricultural crop.
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NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Phan tich muc do ton thuwong méi trudng bién
st dung chi so ton thuong moi truong (MEVI)
Nguyén Thi Hoa*, Nguyén Thi Tra My?

'Khoa Méi truong, Truong Dai hoc Mo Dia Qhét
2Trung tam Thoéng tin luu trit va Tap chi Dia chat, Téng cuc Dia chat va Khoang san Viét Nam

TOM TAT

Van dé ton thuong mo6i truong khu vyuc ven bién tai Viét Nam da dugc nhiéu nha khoa hoc nghién cuu. Cac
nghién ctu mic d6 ton thuong moi truong thuong duge danh gia theo ba hop phan gdom cac yéu t6 gay ton
thwong, cac d6i twong bi ton thuong va kha nang tng phé cua hé thdng tw nhién - xa hoi. Bai bao da sir
dung cac gia tri mEVI dugc tinh toan tir cac dir liu chat lwong nudc tai vinh Da Nang va bién ven bo tir
Nam Son Tra dén Ngiit Hanh Son va khu vyc cura cac song Cu D€, Phi Loc, Vu Gia dé danh gia muc do
ton thuong ddi voi hé sinh thai. Dua trén két qua tong hop sb lidu do dac tir cAc duy 4n co trudce bai bao da
tinh toan dugc cac chi s6 ton thwong mEVI cho céc thong s6 moi trudng. Két qua tinh toan cho thay, trong
nuéc vinh Pa Ning, cac gi tri mEVI trung binh va cao nhit cia Zn va Fe déu vuot qué 1. Gia tri mEVI cao
nhat caa thuy ngéan, chi, ddng déu 1én hon 1 song gia tri mEVI trung binh 12 nho hon 1. Nhu vay mtc d6 6
nhi&m chu yéu mang tinh cuc bo, riéng cac nguyen 6 kém va sit can duoc quan tam chd y do muc d6 vuot
ngudng. Tir két qua nghién ciru bai bdo da chi ra cac Cach tiép can vé danh gia nguy co tai bién moi trudng
trén quan diém rai ro cho phép ton tai mic d 6 nhiém hozc c6 kha nang gy rii ro thap nhung van & mac
chap nhan duoc ddi voi stc khoé con ngudi va méi trudng ddng thoi két qua danh gia nguy co tai bién va
ton thuong gitp xac dinh duoc cac khu vuc ddi bo co nguy co nhay cam cao, d& chiu anh huong tiéu cuc
do cac tac dong cuia c4c tai bién thién nhién ciing nhu cac hoat dong cua con ngudi.

Tur khéa: Ton thuong moi truong; MEVI; Pa Ning.

1. D3t vin dé

Vién dé ton thuong méi trudng khu vuc ven bién tai Viét Nam da dugc chii y va dé cap trong rat nhiéu
cac nghién ctru (Mai Trong Nhuan, 2009; Mai Trong Nhuén va nnk, 2011; V@i Véan Phai va nnk, 2011).
Trong d6 mirc d6 ton thuong moi trudng thuong duge danh gia theo ba horp phan gom cac yéu té gay ton
thuong, cac ddi tugng bi ton thwong va kha nang tng pho cia hé théng tw nhién - x4 hoi theo céc tiéu chuan
dang duoc thé gidi s dung (European Commission, 2004; SOPAC, 2004). Cac két qua danh gia cho phép
phan ving déi bo thanh cac mirc d6 tén thuong tir thép dén cao. Trong do6, ving c6 mirc d6 ton thwong moi
truong cao thuong 14 noi chiu tic dong manh cua cac dang tai bién, tap trung dong dan cu va c6 kha ning
ng ph6 & mic thip. Cac chi s6 téng hop do céac té chirc nghién ctru maéi truong xay dung nhu ESI
(Environmental Sustainability Index), EVI (Environmental Vulnerability Index), CVI (Coastal
Vulnerability Index) da duoc sir dung dé danh gia muc do ton thuong chung do su thay ddi cac diéu kién
tu nhién va nhan sinh tac dong téi khu vuc ven bd. Cac hoat dong cia con ngudi anh huéng dén didu kién
moi trudng khu vuc ven bién gdm céc qué trinh khai hoang, cai tao, chuyén di sir dung dat ven bién, xay
dung céc cong trinh ven b va phé rimg dau ngudn lam thay doi dong chay va van chuyén tram tich doc bo
bién.

Trong d& tai “Nghién ctru, danh gia muc do ton thuong déi ven bién nam trung bo Viét Nam phuc vu
giam thiéu tai bién va quy hoach dat bén viing”, Mai Trong Nhuan va nnk (2004) lan dau tién dé xuét
phuong phap luén va quy trinh danh gia muc d6 ton thuong dp dung cho doi ven bién Viét Nam. Mirc do
t6n thuong hé thong tu nhién - xa hoi, tai nguyén - méi trudong ciing dugc nhém tac gia danh gia trong
khuon kho cac dé tai “Nghién ctru, dé xuat m hinh, giai phap sir dung bén viing tai nguyén dia chat doi
duyén hai (lay vi du viing Phan Thiét - Viing Tau” (2007); “Thanh 1ap ban d dia chat tai bién va du bao
tai bién ven bién nam trung bo, tr 0 - 30 m nuéce & ty 1€ 1:100.000 va 1:50.000” (2003 - 2007); “Pidu tra,
danh gia tong hop mirc d6 ton thuong tai nguyén - mdi trudng ving bién va déi ven bién Viét Nam, d& xuat
cac giai phap quan ly phat trién bén viing” (2011). Ngoai ra con c6 rat nhidu cac nghién ciru danh gia mirc
d ton thuong xa hoi va kha nang phuc hdi tai Viét Nam trong bi canh bién di méi trudng (Adger va nnk,

*Tac gid lién h¢
Email: hoa.mdc.bn@gmail.com
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2000), dénh gid kha nang ton thuong ddi ven bién Viét Nam dudi tic dong cua dang cao myc nudc bien va
bién d6i khi hau (Tom va nnk, 1996).

2. Pi¢u ki¢n méi truong tw nhién khu vuc nghién ciru

V& mat ty nhién, didu kién dia hinh TP. Da Ning c6 thé phan thanh cac khu vuc chinh bao gém khu vuc
nli cao phia tay, khu vie ddi go trung du, khu vue ddng bang chau thé va khu vuc cira sdng, ven bién. Béi
v6i mdi diéu kién dia hinh déu chiu tac dong cua cac dang tai bién tu nhién khac nhau:

Khu vyc nui cao phia tdy: Nguy co truot lo, 1ii quét manh;

Khu vuc d6i go: Nguy co x6i mon, truot 16;

Khu vuc dong bang chau thd: X6i mon, cat bay, lin, truot 16 dat, 6 nhiém méi truong;

Khu vyc cira sdng, ven bién: Lii, x6i 16, bdi ty, nhiém man.

Dién tich thanh phé nam trong khu vyc nhiét d6i gié mua vai nhiét d6 trung binh kha 6n dinh. Hang
nim, lugng mua trung binh tai dai ven bién cia Thanh phé vao khoang 2.000mm, nhung phan bé khéng
ddng déu gitra cac thang trong nam, tap trung cha yéu vao muia mua, tir thang 8 dén thang 12. Trong mua
gi6 Pong Bic thuong c6 nhimg con bao 16n, trong mua gié Tay Nam, khi hau khé va néng, vai nhitng con
déng d6i khi kém theo 16¢ va mua da.

Céc két qua khao sat gan day cho thiy, khu vuc bién ven bo tir Nam Son Tra dén Ngii Hanh Son nhu
Nam O, Xuan Hoa, Thuan Phudc, My Khé, Bic My An, Non Nuéc ¢6 mic X6i 16 trung binh siu vao dét
lién tir 5-10m/nam.

BAN D6 HANH CHINH THANH PHG DA NANG

CHOGIAL

0 ) Uy ban nhandan
thanh ph¥ . qun (huyén)

Quée 1

Buing bd khéc
Buing sét

Sdng

Rarh giéi tinh
Ranh gidi huy8n

Hinh 1. Ban do hanh chinh TP. Pa Nang

Khu vyc ven bién Da Ning chiu anh huong cua ché do ban nhat triéu, voi dao dong thuy triéu khong
I6n. Hién tuong thuy van nhu song 16n va nude dang, déi lic vuot qua 1m khi ¢6 bao. Dbi véi dién tich dat
ngap nudc ven bién, qué trinh x6i 16 be didn ra manh mé& vai tong chidu dai bi x6i 16 18n téi 32.920m, bén
canh d6 1a su suy giam dién tich cac cac hd va bai lay ven sbng, suy giam chét luong nuéce. Tac nhan chinh
gay ra hién trang nay la qua trinh khai thac cat, cai tao duong bo, cac chat thai khong xir ly va phé rimg dau
nguon.

3. Danh gia nguy co ton thwong mdi trudng bién khu vuc ven bién TP. Pa Ning
3.1. Cidc doi twong chiu ton thwong

Khu vyc dai dét lién ven bién 1a noi c6 quy mé dan sé va cac hoat dong kinh té tap trung cao, dong thoi
ciing 1a noi chiu anh hudng truc tiép khi cc tai bién lién quan dén sy thay doi duong bo xay ra (European
Commission, 2004; MRAG, 2010). Céc tai bién c6 thé bao gom su mat dét canh tac, nudi trong thuy san,
nguy co xdm nhap man, sut l4n, X6i 16, v& dé bao gy ngap lut, anh huong dén tinh mang va tai san cia
nhan dan... Céc tai bién ndy c6 nguy co gia ting v6i quy mo va cudng do ngay cang Ién do sy anh huong
ctia bién doi khi hau va myc nudéc bién dang dang dién ra trén quy mo toan cau. Puong b bién tai khu vuc
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béi triéu thoai, viing rig ngap man... con chiu anh huong cua ché do thuy tridu, dia hinh day bién, luong
tram tich dugc bdi dap va mang di, ciing nhu cac yéu té hai vian va sy tic dong do cac hoat dong cua con
nguoi gy ra tai day (Alphan, 2005; Goudie, 2007).

Tai khu vyc TP. Da Néng, su suy giam cac ngudn loi thuy san c6 su gép phan rét Ién cua cac chit 6
nhiém c6 ngudn gdc tir hoat dong cong nghiép nhu DO, BOD, COD, dau/ma, c4c kim loai nang, TSS, cac
chat dinh dudng va coliform. Sy 6 nhidm nang cac chat hiru co trong ving nudi trdng thuy san & khu vuc
bau Tram va bau Mac di lam ting tinh nhay cam cua cac sinh vat déi véi bénh tat.

DAi voi khu vuc ven b, cac tAc nhan cé thé gay ton thuong dugc xéc dinh 12 hoat dong xay dung cac cong
trinh ven bo, cdi tao duong bo, khai thac cat khong co quy hoach ciing nhu hoat dong chat pha rimg dau
ngudn. CAc tac nhan tiém tang c6 kha ning gdy suy giam hé sinh thai ven blen (san ho, dong vat day) gom
TSS, BOD/COD, dau/mo Xyanua, qua trinh tram tich, su khai thac qua mirc ngudn tai nguyén, nao vét cang,...

Trong dénh gia ton thucyng mdi truong bién, cac tac nhan tiém tang duoc xac dinh va so sanh véi cac
tiéu chuan ham luong méi truong (ham luong du bao khong gay tac dong, PNEC) dé xéac dinh céc chi s6
t6n thwong. Chi s6 t6n thwong méi trudng bién (marine Environmental Vulnerability Index - mEVI) dugc
xay dung dua trén viéc phan tich sb lidu tir ndng d6 maéi trudng do dac I6n nhat (Maximum Environmental
Concentration - MEC) hoac ndng d6 moéi truong wée luong (Predicted Environmental Concentration - PEC)
v6i ndng dd moi truong khong gy tac dong (Predicted No Effect Concentration - PNEC). Trong d6, mEVI
nho hon 1 nghia 1a sy ton thuong & muc do chap nhan dugc, khi mEVI 16n hon 1 thi nguy co ton thuong &
mirc d6 dang quan tim va nguy co tén thuong gia ting cling véi sy gia ting mEVI.

Tai khu vuc nghién ciru, dé danh gia mirc d6 ton thuong ddi véi hé sinh théi, cac gia tri mEVI dugc tinh
toan tir cac dir liéu chat luong nudc tai vinh Da Nang va bién ven bo tir Nam Son Tra dén Ngiit Hanh Son
va khu vyc ctra cac song Cu e, Phu Loc, Vu Gia.

Dt li¢u danh gia ton thuong cho khu vyc ven bo tai ba Nang bao gém céc két qua do dac méi truong
nudéc sdng, bién, hd, nudc giéng va nude ngam (hinh 2). Mot sb dir liéu quan tric tir cic co s san Xuat,
kinh doanh va céc khu cdng nghiép cling duoc sir dung.

D6i voi danh gia rai ro sinh théi, chi s6 tén thuong méi truong bién mEVI dugc tinh bang ty sé caa Nong
d6 moi truong do dac (MEC) hodc Nong d6 méi trudng ude lwong (PEC) va Nong do méi truong khdng
gay tac dong (PNEC).

MEC(PEC). Khi mEVI < 1: Nguy co ton thuong thap
mEVI = ———=; >1:N 50 th

PNEC guy co ton thuong cao

Nong do moi trudong khong gy tac dong (PNEC) ¢ déy chinh la cac quy chuan qudc gia (QCVN) vé
chat luong nuéc bién ven bd, nudc mit va nuéc ngam. Poi véi cac thdng sé khong co trong QCWN, cac
gla tri ngudng cua khu vyc Pong Nam A (ASEAN) s€ dugc su dung. Céac muc d6 khéac nhau vé nguy co
ton thuong c6 thé phan chia ra thanh cac mirc bao gom: Nguy co rat cao (1), Nguy co cao (2), C6 nguy co
(3), Nguy co thip (4) va Khong 16 nguy co (5).
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3.2. Két qua ddnh gid nguy co ton thwong khu vuc ven bién TP. Pa Nang

Dua trén két qua tong hop s6 liéu do dac tir cac du 4n co trude. Két qua tinh toan cac chi sé ton thuong

MEVI cho c4c théng s6 méi truong khac nhau duoc trinh bay trong céc bang sau:

Bang 1. Két qua tinh toan mEVI cac chdt dinh dwdng trong nueéc bién

S . MEC+s QCVN/ASEAN
Chat dinh dyong | MECma« (Mg/l) (mg/l) PNEC mg/) | Vimx | Vit
Vinh Da Néing
NO.-N 0,86 0,01 0,06 15,64 0,17
NH4-N 6,30 0,09 0,50 12,6 0,18
NOs-N 1,56 0,06 0,06 26,00 1,05
PO4-P 0,18 0,01 0,02 12,20 0,84
Bién ven b6 Nam Son Tra - Ngii Hanh Sén
NHs-N 0,80 0,06 0,50 1,60 0,12
NOs-N 3,00 3,00 0,06 50,00 50,00

Chat dinh dudng 1a can thiét dé tao ra nang suit so cip cho vi sinh vat, nhung ¢ nong do quéa cao c6 thé
gay ra tinh trang phii dudng va lam phat sinh cao ham lwong cac loai tao. Piéu nay cé thé dan dén su suy
giam ndng do oxy hoa tan trong nudc bién va tic dong tidu cuc t6i cac dong vat day va cac dang thyc vat
khong cudng khac.

S liéu tai bang 1 cho thiy nguy co tén thuong vé mat sinh thai do 6 nhidm nitrat va phét phét trong
nuéc bién déu Ion hon 1, dic biét 1a véi NOz-N (MEVInax = 26, MEVImean = 1,05). Gié tri mEVI cao nhat
clia nitrit va amoni déu 16n hon 1 nhung cac gia tri trung binh déu & muc chap nhan dwoc. Céc théng sé
moi truong do dac dwoc (MEC) cao nhat cua cac chat dinh dudng la ciia cac mau lay trong vinh Da Nang
gan céc cira song Cu Dé, séng Han va Pha Loc.

Bdng 2. Két qud tinh todn mEVI ciia BOD, COD va DO trong nuéc bién

Théns sé MEC (mg/l) QCVN/ASEAN
g Max Min TB PNEC (mg/l) | Vlmx | Vite
Vinh Pa Ning

DO 9,70 3,40 6,31 5,00 1,47 0,79
BOD 13,00 0,06 2,48 10,00 1,30 0,25
CoD 47,00 0,55 10,46 5,00 9,40 2,09

Bién ven bo Nam Son Tra - Ngii Hanh Son
DO 11,10 3,90 6,09 5,00 1,32 0,82
BOD 9,00 1,00 3,57 10,00 0,90 0,36
CoD 35,70 8,90 19,59 5,00 7,14 3,92

MEV Imax cia DO, BOD, COD ¢ vinh Pa Ning va khu vuc bién ven bd Nam Son Tra t6i Ngii Hanh Son
déu 16n hon 1 trir thong s6 BOD tai khu vyc ven bd Nam Son Tra - Ngii Hanh Son, trong khi cic MEV Imean
vé co ban déu thdp hon 1 trir thdng s6 COD. Su suy giam lwong oxy hoa tan trong nudc s& ¢6 anh huong
Xau téi dong vat day trong khu vuc.

Bang 3. Két qud tinh todn mEVI ciia TSS trong nweéc bién

MECTs QCVN/ASEAN
TSS MECma (mg/l) |~ ) PNEC (mg/l) | MEVImax | MEV e

Vinh Pa Ning

Hon Ché 47,20 36,078 50,00 0,944 0,722
Kim Lién 41,70 34,336 50,00 0,834 0,687
Cupé 37,10 25,061 50,00 0,742 0,501
Xuén Thidu 163,00 21,226 25,00 6,520 0,849
Phu Loc 34,20 20,082 50,00 0,684 0,402
Xuén Hoa 55,90 35,384 50,00 1,118 0,708
Thanh Binh 161,00 27,058 50,00 3,220 0,541
Thuén Phydc 160,00 23,390 50,00 3,200 0,468
Ctra vinh Da Ning 20,00 8,134 50,00 0,400 0,163
Tién Sa 49,20 33,382 50,00 0,084 0,668
Bién ven bo' Nam Sén Tra - Ngii Hinh Sén

Tho Quang 9,00 9,500 50,00 0,380 0,190
Man Thai 21,00 14,167 25,00 0,840 0,567
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MECre OCVN/ASEAN

™ MECmax (g/l) |~y PNEC (mg/l) | MEVImax | MEVImean
Bhc My An 24,00 17,333 25.00 0960 | 0,693
Non Nyéc 41.00 16,812 25.00 1640 | 0,672

Két qua tinh toan mEVI1 caa TSS trong nudc bién tai bang 3cho thay tai cac bAi tim ven bién tai Xuan Thicu
(MEVIpax = 6,25) va Non Nu6€ (MEVImax = 1,64). D4 véi cac tram nudi trong thuy san trong vinh Da Néng ciing
cho thay mirc d6 duc I1én cao tai khu vuc Thanh Binh va Thuan Phudc (MEVImax = 3,2).

Bdng 4. Két qua tinh toan mEVI cac kim logi ning trong nuréc bién

A MECTs QCVN/ASEAN
Thong sb MECmax (Ma/l) |~ ) PNEC (mg/l) | MEVIma | MEV e
Vinh Pa Néing
Hg 0,0870 0,0000 0,005 17,40 0,00
Pb 0,0520 0,0000 0,050 1,04 0,00
Fe 22,000 0,1046 0,100 22,00 1,05
Cu 0,0157 0,0043 0,010 1,57 0,43
Zn 0,0560 0,0167 0,010 5,60 1,67
As 0,0044 0,0017 0,010 0,44 0,17
Cd 0,0006 0,0002 0,005 0,12 0,05
Bién ven bo Nam Son Tra - Ngii Hanh Son
Hg 0,2900 0,0117 0,005 58,00 2,34
Pb 0,0880 0,0024 0,050 1,76 0,05
Fe 0,3600 0,0486 0,100 3,60 0,49
Cu 0,0060 0,0049 0,010 0,60 0,49
Zn 0,0220 0,0133 0,010 2,20 1,33
As 0,0021 0,010 0,21
Cd 0,0010 0,005 0,20

Két qua khao sét cho thay, trong nudc vinh Ba Nang, cac gia tri mEVI trung binh va cao nhat cia Zn va
Fe déu vuot quéa 1. Gia tri mEVI cao nhét cua thuy ngan, chi, dong déu Ion hon 1 song gia tri mEVI trung
binh 1a nhé hon 1. Nhu vay mirc d6 6 nhiém chu yéu mang tinh cuc bo, riéng cac nguyén té kém va sit can
dugc quan tdm chd y do muc d6 vugt ngudng. Trong nudce bién khu vuc ven bo Nam Son Tra - Ngii Hanh
Son, cac gié tri cao nhat va trung binh cua thuy ngan va kém déu rat cao, ddc biét 1a thuy ngan (MEVImax =
58 V& MEVImean = 2,34) can duoc quan tim do déy 1a cac nguyén té doc hai, ¢6 kha nang di vao ngudn thuc
pham ciia con ngudi.

banh gla nguy co ton thuong moi trudng wdc tinh kha ning gay hai dén mot ddi tugng nao d6 boi téc
dong cua cac nhan t phat sinh tir hoat dong cua con nguoi, nhung tac dong dén dbi twong théng qua moi
truong sdng cua chinh con nguoi. Nguy co ton thuong gom kha nang anh huong téi mac do tap trung dan
cu, cac khu vuc phét trién du lich va nuéi trong thuy hai san.
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Hinh 3. Nguy co tén thiong méi triong mEVI khu vuc ven bo TP. Ba Nang
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4. Két luan

Két qua danh gia nguy co ton thuong moi truong tai khu vuc ven bién Thanh phé Pa Ning da budc dau
xéac dinh dugc mot s6 tac nhan gy nguy co t6n thuong cho hé sinh thai va ¢ kha ning anh huorng dén suc
khoé con nguoi, Nhing mbi nguy hai ddi véi con nguoi va méi truong ¢ the phat sinh do tiép xdc véi cac
chat 6 nhiém, bat ngudn tir chinh nhiing hoat dong dem lai sy tang truang Kinh té va loi ich x& hoi. Méi nguy
hai d6i véi moi truong co thé dén tir hoat dong khai thac bat hop Iy tai nguyén va pha huy cac sinh canh.

Céch tiép can vé danh gia nguy co tai bién mdi truong trén quan diém rui ro cho phép ton tai mirc 6 6
nhiém hozc c6 kha ning gay rui ro thap nhung van & muc chap nhan dugc d6i véi sic khoé con ngudi va
moi truong. Su phat trién kinh té c6 thé duoc quan Iy & mac d6 phu hop, vira cho phép bao vé siic khoé
con ngudi va mdi trudng, vira duy tri dwoc cac hoat dong dem lai lgi ich kinh té.

Két qua danh gia nguy co tai bién va ton thuong gitp xéac dinh dwoc cac khu vuc déi bd co nguy co nhay
cam cao, dé chiu anh huong tiéu cuc do cac tac dong cua c4c tai bién thién nhién ciing nhu cac hoat dong
clia con nguoi. Nguy co cua C4c tai bién nay ludn hién hitu va gia tang voi quy mo, cuong do ngay cang
I6n do sy anh huong cua bién d6i khi hau va myc nuéc bién dang dang dién ra trén quy mo toan cau.
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ABSTRACT

Analyzing the marine environmental trade
using the environmental trade index (mEVI)

Nguyen Thi Hoa?, Nguyen ThiTra My?
'Environmental Faculty, Hanoi University of Mining and Geology
2 Center for Information and Archives of Geology and Gelogical Magazines,
General Department of Geology and Minerals of Vietham

The environmental vulnerability issue in coastal areas in Vietnam has been studied by many scientists.
Environmental vulnerability studies are often evaluated according to three components, including
vulnerability factors, vulnerable objects, and the resilience of the natural - social system. This article used
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mEVI values which were calculated from water quality data in Danang Bay and coastal from Nam Son Tra
to Ngu Hanh Son and estuary areas of Cu De, Phu Loc, Vu Gia rivers to assess the level of vulnerability to
the eco-system. Based on the results of the synthesis of measurement data from the previous projects, the
article, the mEVI vulnerability index for the environmental parameters was calculated. The calculation
results show that, in the water of Danang Bay, the average and highest mEVI values of zinc (Zn) and iron
(Fe) exceed 1. The highest mEVI value of mercury, lead, is evenly greater than 1, but the average meVI1 is
less than 1. Thus, the pollution level is mainly local, but zinc and iron elements need to be paid attention to
because of the excess level. From the research results, the article shows the approaches to assessing the risk
of environmental hazards from the point of view of risk allowance and the existence of a low level of
pollution or a low risk which is still an acceptable level for human health and the environment. Moreover,
the results of assessing the risks of catastrophes and injuries can help to identify coastal areas with high risk
of sensitivity, which are susceptible to negative effects due to the impacts of natural disasters as well as
human activities.

Keywords: The environmental vulnerability issue; mEVI ; Da Nang.
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ERS E’ ~_ HOINGHI TOAN QUOC KHOA HQC TRAI AT
ermiscinces A VA TAI NGUYEN VO PHAT TRIEN BEN VNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Nghién ctru danh gia nhan thirc cong dong
va hién trang cap nudc sach néng thon tinh Ca Mau
Nguyén Tri Quang Hung!, Tran Anh Phuong? Nguyén Minh Ky**

'Khoa Méi trirong va Tai nguyén, Truwong Pai hoc Nong Lam TP. Ho Chi Minh
2Trung tam Nuoc sach va Vé sinh méi truong ndng thén tinh Ca Mau

TOM TAT

Dé tai nghién ctiu hién trang va dé xuét giai phap nang cao chét lugng hé thong cip nuée sach nong thon
huyén Tran Van Thoi, tinh Ca Mau. Danh gia chung cam quan mtc d6 hién trang chat lugng nuéc cho thay
quan sat vé mui, mau, d6 duc dugc thé hién trung binh véi lan luot 4,2133 (SD=0 ,719077); 4,0933
(SD=1,05134) va 4,2067 (SD=0,89964). Két qua khao sat mirc ¢6 cam quan an toan chung nguon nuGc Cap
su dung co tri sb 4,1667 (SD=0 99270) Nghién ctru cho thiy ngudng nhan thirc va danh gia cua cong ddng
vé chit lugng ngudn nudc cap ndng thon kha tot. Pay la chi dau quan trong murc do hai long caa nguol tiéu
dung tai khu vuc huyen Tran Van Thoi. Vé hién trang s6 ho sir dung nudc sach va hqp Vé sinh vai ty 1é
46,0% (nuoc sach) va 91,0% (hop vé sinh). S6 ho gia dinh sir dung nudc sach tir cac cong trinh cap nuéc
tap trung la 4.255 ho (11,0%), cdng trinh cap nuéc nho le (giéng khoan gia dinh) 14 13.046 ho (35, 0%). Két
qua chi ra murc d6 tiép can va s dung nguon nudc _hop V¢ sinh trén dia ban nghién ctru kha cao. De dam
bao an toan sirc khoe ngudi dan, nghién ciru dé xuét giai phép cong nghé cai tién hé thdng nuéc cap sinh
hoat néng thdn huyén Tran Vian Thoi, tinh Ca Mau.

Twr khéa: Nude sach; ndng thdn; Ca Mau; sirc khoe; an toan.

1. Pit van dé

Nuéc sach va vé sinh méi truong ndng thon 1a van dé quan trong trong chuong trinh phat trién néng
thon méi. Viéc dam bao cip nudc sinh hoat va vé sinh méi trudng 12 tiéu chi phat trién nong thon va la
nhiém vu cac cap chinh quyén dia phuong. Ngudn nuéc sir dung muc dich sinh hoat, dac biét cho an uéng
rat quan trong bai I& vai tro va nhimg tac dong truc tiép 1én sirc khoe con nguoi (Jing, 2012; Ying va nnk,
2018). Nudc sach la nhu cau khong thé thiéu ciia doi séng sinh hoat va dang tro nén buc thiét truoc yéu
cau bao vé stic khog, cai thién diéu kién song nguoi dan, dac biét vung ndng thon (Nguyen Minh Ky, 2013;
Nguyén Tri Quang Hung va nnk, 2018). Cac doc t6 trong nguon nudc cap bi nhiém ban 1a nguyén nhan
gay ra rui ro bénh tat anh huong dén suc khoe (Yang va nnk, 1998). Theo Chi thi 200/TTg caa Thu tuéng
Chinh pha vé dam bao nudc sach vaveé sinh moi trudong néng thon, UBND tinh Ca Mau hanh dong va phé
duyét Quyét dinh s6 2075/QD-UBND vé Quy hoach cdp Nudgc sach va Vé sinh ‘mdi truong nong thon tinh
dén nam 2020 (UBND tinh Ca Mau, 2010). Dén nay, chuong trinh muc tleu quéc gia nudce sach va vé sinh
moi truong nong thén duoc 1ong ghép chuong trinh muc tiéu qudc gia vé xay dung ndng thdn maéi véi sir
ménh dap tng Quy chuan k¥ thuat quéc gia vé chat luong nude sinh hoat QCVN 02:2009/BYT. Xem xét
thuc trang huyén Tran Van Thoi véi dic thu néng thon kho khan, cac cong trinh cAp nudc nho 1é va chua
dap tng vé muc tiéu chit luong, cong suat. Viéc thuc hién nhiém vu cip nuéc sach va vé sinh méi truong
ndng thon so vai tinh hinh chung cua tinh chi dat muc trung binh (Trung tm Nudc sach va VSMTNT tinh
Ca Mau, 2019). Dé c6 co s& dau tu va dé xuat giai phap dé nang cao chit lwong cip nudc sach ndng thon
dép tng nhu ciu st dung nuéc sinh hoat ngudi dan ndng thon huyén Tran Vin Thai can ¢6 nhiing nghién
ctiu vé danh gia hign trang h¢ théng cp nuéce sach nong thon. Tur thuc té trén, dé tai “Nghién ciu danh gid
nhdn thitc céng dong va hi¢n trang Cap nuréc Sach ndng thon tinh Ca Mau” dugc thyc hién nham g6p phan
danh gia hién trang cap nudc VA tao tién dé dé xuat giai phap gilp cai thién hoat dong cap nudc sach ndng
thdn huyén Tran Van Thoi, tinh Ca Mau.

2. Phwong phap nghién ciu
2.1. Doi twong nghién ciru

Nghién curu thuc hién danh gia hién trang nhan thirc va hé théng cép nudc sach nong thon trén dia ban
huyén Tran Van Thoi, tinh Ca Mau (Bang 1).

*Tac gid lién h¢
Email: nmky@hcmuaf.edu.vn

93


mailto:nmky@hcmuaf.edu.vn

Bang 1. Vi tri cdc diém lay mau nuoc

h}i<é):1 Tén tram Dia chi (xa) Ky hiéu Tén tram Dia chi(xa)
MN-01 | Tram Ap Rach Bén Phong Lac MN-09 E{f‘gﬁg Ap  Rach Khanh Loc
MN-02 | Tram Ap Coéng Pién | Phong Dién MN-10 Tra.m Ap 10A Tran Hoi
MN-03 | Tram Ap Ong Ty | Loi An MN-11 | Lram Ap VO Doi- | s o
Co Xang
MN-04 | Tram Ap 19/5 Khénh Binh MN-12 | Tram Ap 2&3 ggf”h Binh Tay
MN-05 | Tram Ap 6 Kbanh Binh MN-13 Tram Ap 1 thanh Binh Tay
Dong Bac
P . , . Tram Ap Mii | Khanh Binh Tay
MN-06 | Tram Ap Kinh Méi Khéanh Hai MN-14 Tram C Béc
MN-07 | Tram Ap Nha May A | Khanh Hung MN-15 | Tram Ap P4 Bac | Khéanh Binh Tay
) Tram Ap Cong , ) ) )
MN-08 Nghiép B Khanh Hung

2.2. Phwong phdp thu thip sé liéu thir cip

Dé tai tong hop cac ngudn tai lidu, thong tin lién quan dén hé thong cap nudc sach nong thdn. Ngudn tai
liéu ciia cac co quan quan 1y cap nudc sach nong thon nhu Trung tim Nude sach va Vé sinh mi truong
ndng thon, S& Nong nghiép va PTNT tinh Ca Mau. Nghién ctru tham khao cac quy dinh va huéng dan do
céc co quan cd tham quyén nhu BO Y té, T6 chirc Y té thé gioi (WHO) ban hanh.

2.3. Phwong phdp thwc dia va phéng vin

Nghién ctru tién hanh thyc dia va phong van sau nhan vién van hanh, cac tram trudng cép nude sach
ndng thon huyén Trén Van Thoi. DBong thoi tham khao chuyén gia Ban quan Iy cap nude sach nong thon
dé danh gid thuc trang cap nudc, kho khin va nhan dién giai phap cai tién. Ddi véi danh gia nhén thire cong
ddng, tién hanh phong van nguoi dan tham gia mang lugi st dung nudce sach véi s6 lwong 150 dép ung
vién. Str dung thang do Likert 5 gia tri khao sat cac van dé lién quan dén thong tin, mirc d6 nhén thirc, nhan
dién so bo chat lugng nude, su tiép can va cac tic dong lién quan ¢ dia phuong.

2.4. Phan tich thong ké va xie Iy so ligu

Cac s6 liéu duoc tinh todn gom grié tri trung binh, d6 léch phuén, phan tram, phan tram tich lity. Nghién
ctru so sanh cac gid tri, phan tich thong ké thong qua phan mém SPSS 13.0 for Windows.

3. Két qua nghién ciru va thao luan
3.1. Nhgn thirc cong dong vé nwdc sach va an toan sirc khoe

Bang 2 thong ké mo ta bién quan sat nhan thirc cong dong vé nude sach va an toan ste khoe dia ban
nghién ctru. Trong do, trinh bay cac bién quan sat vé thong tin tiép can, vai trd nude sach, tac dong tiéu
cuc, tinh trang chat lwong nudce va gia tri nude sach. Két qua muc khao sat tinh trang chit luong nudc va
gi4 trji nuéc sach dat mic do kha quan véi trung binh lan luwot 3,4133 (SD=0,98435) va 3,5400
(SD=0,94571).

Bdng 2. Thang ké mo ta bién quan sat

Bién quan sat N Nhé nhat | Lén nhit Tt;?]?]g Do léch chuin
Thbng tin tiép can 150 1,00 4,00 1,9267 1,04333
Vai tro nudc sach 150 1,00 4,00 2,0200 1,03282
Tac dong tiéu cuc 150 1,00 4,00 1,9400 0,97781
Tinh trang chét lwong nudc 150 1,00 5,00 3,4133 0,98435
Gia tri nude sach 150 1,00 5,00 3,5400 0,94571

Vé tinh trang chét lugng nudc cap trén dia ban huyén, két qua danh gia ctia ngudi dan cho thay chét
lugng binh thudng va tét chiém ty Ié cao voi lan lugt 30,7% va 46,7%. Ngoai ra con co 12 trudong hop
(8,0%) dénh gia chat lugng nudc dat muc hai long rat cao dugc thé hién & mirc danh gia “Rét t6t” — muc
cao nhét trong thang Likert 5 gia tri. Nghién cau tién hanh khao sat danh gia nhan thirc nguoi dan vé cac
tac dong tiéu cuc lién quan dén qua trinh thiéu nudc sach hodc ngudn nuée khong dam bao. Két qua nhan
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dinh nguyén nhan gay bénh tat, dnh huong dén stc khoe twong ing 42,0% va 30,7% cho thay su quan tam
va nhan thirc t6t cua cong dong vé tac dong lién quan dén ngudn nudc khong dam bao (Bang 3). Tur do thay
rang cong déng co nhitng chuyén bién tich cuc vé mat nhan thiee dbi véi ngudn nudc sinh hoat. Pay 1a uu
diém gop phan giam thiéu rui ro vé mat stc khoe cong dong trong qua trinh cip va sir dung nudc an toan
(Anh va nnk, 2019).

Bang 3. Khdo sdt tdc dgng tiéu cuc do thiéu niréc sach

Tac dong Tan suit Phin trim, % | Phan trim tich liy, %
Bénh tat 63 42,0 42,0
Anh huéng stc khoe 46 30,7 72,7
Thiét hai kinh té va tam ly 28 18,7 91,3
Khac 13 8,7 100,0

Nghién ctru danh gia két qua khao sat mic do tiép can, tri trung binh mtrc d6 thuan loi va nhiing kho
khan, thach thtc lién quan dén nude sach. Cu thé, cong tac tiép can nudc sach duoc danh gia véi tri s6
3,3933 (SD=0,93333) va muc thuan loi, kho khan 1in luot tng véi 2,6933 (SD=1,08031) va 2,7333
(SD=1,47310).

Bang 4. Pdnh gid mirc d¢ cam quan tinh trang chdt lwong nieéc

Bién quan sat N Nhé nhat | Lénnhat | Trungbinh | D§ léch chuin
Mui 150 2,00 5,00 4,2133 0,79077
Mau 150 1,00 5,00 4,0933 1,05134
Do duc 150 1,00 5,00 4,2067 0,89964
An toan chung 150 1,00 5,00 4,1667 0,99270

Viéc xem xét chinh xac va toan dién thyc trang chét lvong nudce nédi chung va nuée cép ndi riéng doi hoi
&p dung cac cong cu thich hop (Huynh Ngoc Anh Tuin va nnk, 2018). Panh gia khai quat cam quan mic
do hién trang chat lugng nuéc cho thdy cac quan sat vé mui, mau, do duc duoc thé hién vai cac trung binh
kha cao Ian luot 4,2133 (SD=0,79077); 4,0933 (SD=1,05134) va 4,2067 (SD=0,89964). Ngoai ra, mtc do
cam quan khao sat an toan chung vé ngudn nudc cap st dung ¢ tri s6 4,1667 (SD=0,99270). Day la chi
dau quan trong mirc d hai 1ong cua nguoi tiéu ding tai dia ban nghién ciu.
3.2. Ddnh gid hién trang cdp nwéc sach noéng thon huyén Tran Vin Thoi

Bang 5 trinh bay két qua thong ké hién trang va kha nang cip nudc cac tram huyén Tran Vin Thoi, tinh
Ca Mau. Trong do, cic giéng khoan c6 d6 sau tir 96 dén 254 m, cong suit thiét ké nho nhét 120 m3/ngay
dém va 16n nhat 950 m¥/ngay dém. S6 ho tham gia mang ludi cip nuéc néng thon tap trung dao dong tir 19
(tram MN-04) dén 1.537 ho (tram MN-15).

Bdng 5. Két qud thong ké kha nang cap nuée cdac tram huyén Tran Van Thoi

Céng trinh MN-01 | MN-02 | MN-03 | MN-04 | MN-05 | MN-06 | MN-07 | MN-08
Nim x4y dung 2003 | 2001 | 2011 | 2003 | 2001 | 2009 | 2000 | 2001
Do sau (m) 225 240 254 175 96 200 240 165
Dién tich (m? 16 16 25 16 16 16 16 16
Cong  sut, | Thiét ké 120 151 273 185 150 102 165 162
m3/ngay Thuc té 120 151 273 185 150 102 165 162
S6 ho 85 105 110 19 60 120 98 45
Cong trinh - MN-09 | MN-10 | MN-11 | MN-12 | MN-13 | MN-14 | MN-15
Nim x4y dung - 2006 | 2016 | 2011 | 2014 | 2011 | 2016 | 2013
Do sau (m) - 180 250 254 250 254 250 186
Dién tich (m? - 16 900 25 1.000 25 1.000 980
Cong  suat, | Thiét ké - 181 720 201 360 534 720 960
m3/ngay Thuc té - 181 201 201 342 534 580 899
S6 ho - 87 436 72 724 262 641 1.537

(Nguon: Diéu tra va tong hop, 2019)

Vén dé phd bién anh huong dén chét lugng ngudn nudc cip & cac nudc dang phat trién thuong do hé
thong phan phdi, cung cip nu6c (Bartram va Cairncross, 2010). Hinh 1 thé hién so d6 cong nghé xur ly
nudc ngam tai cac cong trinh cap nudc tram Ap 10A, xa Tran Hoi; Ap Da Bac, xd Khanh Binh Tay; Ap
Miii Tram, xd Khanh Binh Tay Bic.
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Nguéq Thap lam B ling

nude ngam » Bom » thoang
Chlorine
Bé chia l T‘rc_un bom Mang Phé‘in
—| Béloc nmurdc sach »| cap2 phoi

Hinh 1. So do céng nghé xit Iy niede ngam

O quy trinh xir 1y trén, sau khi nguon nudc ngam duoc khai thac, chuyén dén tram bom rdi lan lugt qua
hé théng thap lam thoang. Tai day loai bd cac kim loai nhu sat, mangan, mot phﬁn cac kim loai ndng/doc
nhu asen, v.v.. nhd vao qua trinh oxy hoa do tiép xtic véi oxy tu do trong khong khi. Sau do, nguén nuge
duogc chuyen t61 hé théng bé ling dé qué trinh ngung ty, két tia cac kim loai sat, mangan va cac chét ran lo
limg c6 thé ling dong. Nudc dugce tiép tuc van chuyén t6i bé loc dé loai bo chit ran lo ling khong ling,
cac kim loai, thanh phan hitu co khong tan dya vao co ché ngan gitr bé mat va hap phu cia cac vit liéu loc
nhu séi, da, cat. Nguon nudce sach sau xtr Iy duoc dua vao bé chira nude sach va khu trang trudce khi dua
dén tram bom phan phdi cép tiéu dung. Trong khi d6i v6i cac cong trinh cip nude khac, ngudn nude ngam
khai thac dua den tram bom va van chuyén dén cac bon chirc nudc va thuy dai (cao 7-12m) de phén phdi
dén mang lu6i cap tiéu dung. Qua trinh nay khong cho thdy su xur Iy co ban nao trudc khi cip dén nguoi
sir dung. Diéu nay co thé dan dén lo ling vé mirc d an toan strc khoe clia nguoi dan trong trudng hop
ngudn nudc ngam khong dam bao chat lwong.

Bdng 6. Hién trang cdp mede huyén Tran Van Thoi
Ty 1€ (%) HGP sir dung nwéc sach Ty 1€ (%) HGD sir dung nwéc HVS
CQng trinh CNTT CQng trinh CNNL Téng C(?ng trinh CNTT C(”?ng trinh CNNL
So ho Ty 1€ So ho Ty 1€ S6 ho Ty 1€ So ho Ty 1€
4.255 11,0% | 13.046 35,0% | 46,0% | 6.280 17,0% | 27.533 74,0% | 91,0%

Nguon: Trung tam Nude sach va VSMTNT tinh Ca Mau, 2019 )
Chu thich: HGD-H¢ gia dinh; HVS-Hop vé sinh; CNTT- Cap nuoc tdp trung; CNNL-Cap nudc nho le.

Téng

Theo thong ké ctia TS chucY té thé gidi va Quy nhi ddng Lién hiép québc hién c6 khoang 663 triéu nguoi
khong duoc tiép can cac ngudn nude ‘uong (WHO-UNICEF, 2015). Trong nghién ctru nay, hién trang so
ho sir dung nude sach va HVS cho thdy 1an luot 46,0% (nudce sach) va 91,0% (HVS). Ty 1é st dung nude
sach tir cac cong trinh CNTT 1a 4.255 ho (11,0%), cong trinh CNNL (giéng khoan gia dinh) 1a 13.046 ho
(35,0%). Bén canh d9, ty 1€ ho st dung nude HVS tir cong trinh CNTT 1a 6.280 (17,0%) va tir cong trinh
CNNL 1a 27.533 (74,0%). C6 thé thiy mirc d6 tiép can va sir dung ngudn nuéc HVS trén dia ban huyén
kha cao, tuy nhién muc d¢ st dung nude sach kha han ché (46,0%). Dbi voi ty 1€ hd nghéo dugc cép nudc
sach 1 187 ho (14,0%) va s6 ho dugc tiép can nude HVS 1a 1.112 ho (84,0%). Trong tuong lai can cai tao,
nang cap hé théng cap nudc nong thon nham cung g hon nita nhu cau sir dung nude sach ctia ngudi dan.

Bdng 7. Pdnh gid cdng tac quan Iy vin hanh hé thong cap mede

. s Cong tac quan ly Hoat dgng van hanh
TT Cong trinh Trung binh | P§ léch chuan | Trungbinh | D§ léch chuin
1 MN-01 4,0667 0,88372 4,3333 0,61721
2 MN-04 2,1333 0,99043 2,9333 1,53375
3 MN-05 4,3333 0,61721 3,9333 0,70373
4 MN-10 4,4000 0,50709 4,2000 0,67612
5 MN-14 4,3333 0,61721 4,0667 0,70373

Ch thich: Thang Likert 5 gid tri (1) _Hoan toan khéong tot > (5)_Hoan toan rdt tot.

Nhin chung, hoat dong danh gia thuc trang hoat dong ctia cac cong trinh cAp nudc va cong trinh vé sinh
nong thon 6 vai tro quan trong. Cac cong tac quan Iy van hanh hé thong cap nuéc sach la nhi¢m vu chu yeu
trong linh vuc cap nudc. Thong ké cong tac quan 1y va van hanh cho thay tram MN-04 & Ap 19/5 thudc xa
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Khanh Binh c6 trung binh lan luot thap nhét 2,1333 (SD=0 ,99043) va 2,9333 (SD=1,53375). Trong khi,
cong tac quan 1y kha tot & tram MN-10 (Tram Ap 10A, xa Tran Hoi) duoc thé hién gia tri cao 4,4000
(SD=0,50709). Céc tram MN-14 v MN-05 cho thay cong tic quan 1y tt trong cac hoat dong cap nudc &
dia phuong. Hoat dong van hanh cic tram MN-01, MN-10 chi thi muc d¢ tot v6i cac trung binh 4,3333
(SD=0,61721) va 4,2000 (SD=0,67612). Két qua phan anh phan nao birc tranh tong quan vé cac cong tac
quan 1y van hanh cac tram cép nudc sach tap trung dia ban huyén Trin Van Thoi, tinh Ca Mau.

3.3. Pé xuit gidi phdp qudn Iy bio vé h¢ thong nwéc cap nong thon huyén Tran Vin Thoi

Céc cong trinh chua dam bao ti€u chi nuéc sach can sém khéc phuc bang cach cai tao, ap dung cac cong
nghé tién tién nhu ling loc hién dai st dung cac vat li¢u hiéu qua nham loai bo chat nhim ban, xu Iy nguon
nude dam bao an toan. Cong nghé dé xuat cai tién hé thong nudc cap sinh hoat ndng thon theo Hinh 2.
Trong d6, qué trinh loc s& loai bo cac thanh phan hat lo ling ra khoi moi truong chat long. Phuong phép
loc mang nhu vi loc, siéu loc ¢6 higu qua cao trong viéc loai bo ham lugng chat ran lo limg, do duc va mam
bénh (Cheng va nnk, 2017). Bién phap khr trung bapg chlorine s& dam bao an toan vé mat sinh hoc, tranh
rai ro caa cac tc nhan gay bénh nhu coliform va nhat la fecal coliform.

!

o o ) Bé chita Mang lugi
I\guon= l — Belang ——» Bélocthy |— | Béloctinh — | nwdcsach | Y| Trambom ——# phénphoi
nudcngam — Bom

Lam thodng
f nhién

Thép lam
thoang nhin tao

Hinh 2. So dé dé xuat cdi tién hé thong nuéc cdp sinh hogt néng thén

Khong nhimg vay, su ddng bo can dong thoi quan tdm néng cao nhén thirc va sy chung tay cua cong
ddng; dau tu, stra chira cac hang muc xudng cép cua cac cong trinh cip nudc; dao tao, phat trién ngudn
nhan lyc; d6i méi mé hinh to chirc - quan 1y cong trinh cdp nudc nong thon; va diy manh tién trinh xa hoi
hoa thyc hién chuong trinh cip nudc sach nong thon.

4. Két luin

Céc két qua danh gia cua nguoi dan cho thay dién bién chit luong nude binh thuong va t6t Chlem ty 1¢ cao
Véi lan luot 30,7% va 46,7%. Danh gia mirc d6 cam quan khao sat an toan chung vé nguon nudc Cap St
dung c6 tri s6 4,1667 (SD=0,99270). Qua d6 cho thay muc do nhan thire va danh gia ciia cong dong vé chit
lwong ngudn nude kha tét. B voi md hinh cong trinh CNTT phan I6n chi ra hoat dong quan Iy va van
hanh hiéu qua. V& hién trang sb ho sir dung nuéc sach va HVS thé hién lan luot ty 18 46,0% (nudc sach) va
91,0% (HVS). Di vai sé ho st dung nudc sach tir cac cong trinh CNTT 12 4.255 ho (11,0%), cong trinh
CNNL 12 13.046 ho (35,0%). Bé thuc hién tét va hiéu qua chuong trinh cip nudc sach doi hoi sw chung tay
tir cong dong, cac to chirc phi chinh phu nham huy dong ti da ngudn luc, nhét 1a ngudn vén wu dai. Trén
co s d6, dau tu cai thién dam bao hé théng cdp nudc an toan va HVS cho ngudi dan.
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ABSTRACT

A study to assess the community awareness
and rural water supply situation in Ca Mau province

Nguyen Tri Quang Hung?, Tran Anh Phuong?, Nguyen Minh Ky
! Faculty of Environment and Natural Resources, Nong Lam University of Ho Chi Minh City
2 Center of Rural Water Supply and Environmental Sanitation of Ca Mau

The study evaluated and proposed the solutions to improve the rural clean water supply system in Tran Van
Thoi district, Ca Mau province. An assessment of the water quality showed that the observations on odor,
color and turbidity were the high averages of 4.2133 (SD=0.79077); 4.0933 (SD=1.05134) and 4.2067
(SD=0.89964), respectively. In addition, the level of safe sense on water source quality was 4.1667
(SD=0.99270). Results showed the levels of community awareness and evaluation on water quality were
quite good. This is an important indicator of consumer satisfaction in Tran Van Thoi district. The
household’s current situation that used the clean and hygienic water were equal to 46.0% (clean water) and
91.0% (sanitary) respectively. The ratio (%) of households accessed clean water from centralized water
supply system was 4,255 households (11.0%), and from small water supply works (family scale wells) was
13,046 households (35.0%). Thereby, results illustrated the highly access level and use of clean water in
the rural areas. Moreover, to ensure the public health and safety, the study proposed the relevant technology
to improve the rural water supply system in Tran Van Thoi district, Ca Mau province.

Keywords: Clean water; rural; Ca Mau; health, safety.
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Global model of the carbon cycle
as instrument of primary agriculture production assessment
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ABSTRACT

The role of agriculture and forest ecosystems in the climate change is considered. To understand the factors that
determine the feedbacks in the global climate system of the cycles of carbon, a hierarchy of model units is constructed
which parameterize a totality of physical and biogeochemical processes which are responsible for transport of various
substances. In this paper an attempt has been made to assess the role of agriculture and forests in assimilation of carbon
dioxide from the atmosphere, and to analyze the characteristics of forest ecosystems.

Keywords: climate change; ecosystem; carbon cycle; greenhouse effect; model

1. Preface

The growing global size of population and the associated growing forcing of human activity on the
environment and ecosystems have become not only the main threat to further sustainable development of
civilization in the context of the global ecological safety but also reflect a dangerous disorder in the normal
functioning of various systems of life support (Krapivin and Varotsos, 2005; Krapivin and Varotsos, 2008).
In connection with the key role of the ecosystems in the processes of the natural regulation of environmental
properties, of principal importance is an analysis of the available data on the global dynamics of ecosystems
and an assessment of possible trends. Important information on these problems can be found, in particular,
in recent publications by many authors, among which the most informative is the report prepared by the
World Resources Institute (USA) supported by the UN Programme of Development, UNEP, and the World
Bank (A Guide to World Resources 2000-2001, 2000).This report emphasizes a close relationship between
the global ecosystems and the global population - a symbiosis, unique and extremely sensitive to external
forcing. These presentations have been thoroughly substantiated by (Gorshkov et al., 2000) in the form of
a concept of biotic regulation of the environment. Monographs by Krapivin and Varotsos (Krapivin and
Varotsos, 2005; Krapivin and Varotsos, 2008). contain an analysis of the key aspects of the global changes
from the viewpoint of functioning of the global systems of life support and requirements to an adequate
ecological monitoring.

Global natural and regulated ecosystems play an important role as a factor of the environmental
dynamics ranging from micro-scales (e.g., soil bacteria) to the whole planet and, on the other hand, are
vitally important sources of drinking water, food, timber, paper, and other means of life support. As has
been mentioned earlier (Ougolnitsky, 1999), an urgency of the problem is that the world, on the whole, has
already drawn near such limits to the impacts on the ecosystems, an exceeding of which is fraught with
irreversible destruction of the global systems of life support, and from some indicators, these limits have
already been exceeded, though the present enthusiasm for apocalyptic predictions is, so far, unfounded (this
especially refers to the so-called “global warming”).

An extreme complexity of the problem discussed is that it is necessary to explain (and, as far as possible,
to predict) the dynamics of the interactive system “nature - society” (the society should be placed first here
since its functioning determines its impact on nature) with its numerous feedbacks, nonlinear nature, and
“surprises”. Unfortunately, the present stage of studies of the system “nature - society” can be considered
not more than initial and preliminary. This refers to even a simple description of the present condition of
nature (global ecosystems), which results from the observational data deficit with an apparent abundance
of some observational means (especially expensive space-borne means). Therefore the report of the Institute
of World Resources (USA) is in many respects incomplete being concentrated only on consideration of five
types of ecosystems (the share of land surface is given in brackets, except the Antarctic and Greenland
occupied by the respective ecosystem): agricultural ecosystems (28%), coastal regions (22% within a 100-
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km band), forest (22%), fresh-water (<1%), and grass (41%) ecosystems. An abandonment of the World
Ocean is, of course, a serious, though justified (in view of information deficit) flaw. Special attention should
be also paid to the soil ecosystems. These ecosystems are very important for the solution of various
problems of human life support and regulation of the environmental conditions.

2. Viewpoint of the global changes of the environment both ecologically
2.1. Anthropogenic impacts on land ecosystems

The authors of the report of the World Resources Institute (USA) have briefly summarized the
anthropogenic impacts on the ecosystems during the civilization development, beginning from an intensive
application of the irrigation systems during the Shumer civilization, which had led to soil salination, to the
present global processes of atmospheric pollution and the ozone layer depletion.

Examples of destructive (and even catastrophic) impacts on ecosystems and their economic
consequences are numerous (Grigoryev Al. A. and Kondratyev K.Ya, 2001; Krapivin V.F. and Varotsos
C.A., 2005; Krapivin V.F. and Varotsos C.A., 2008). The collapse of cod catches in 1990 in the sea regions
of Canada made about 30 thousand fishermen unemployed, and only in the region of Newfoundland brought
forth serious economic difficulties in 700 settlements. Material losses in China reaching 11.2-10° $US /year
have resulted from a deficit of drinking water due to polluted river and sub-soil waters. In India, the
commercial forest cutting and the transformation of the deforested lands into the agricultural ones have not
only changed the traditional way of people’s life but also caused a deficit of wood fuel and timber to the
detriment of 275 millions of rural population.

As for the estimates of the consequences of the global anthropogenic impacts, the situation with the
water resources is an example: about 28% of the global population have no access to pure drinking water;
every year about 5 million people die because of a low quality of drinking water and anti-sanitary
conditions; about 90% of wastes in the developing countries go to rivers, lakes, and coastal regions of the
seas, etc. Intensified emissions of CO; into the atmosphere have caused considerable changes in the global
carbon cycle (Krapivin and Varotsos, 2005; Krapivin and Varotsos, 2008; Marlandet al., 2001; Watson et
al., 2000).

The most important fact is that the levels of impact on the ecosystems have become of a global scale.
About 75% of marine fish populations have either decreased due to violation of the permissible amounts of
catch or come close to the threshold of their survival. An intensive forest cutting has almost halved the
forested areas, and the construction of various economic infrastructures has caused a fragmentation of the
forest cover. About 58% of coral reefs are seriously affected by fishery, tourism, and pollutions. Almost
65% of arable lands have partially lost their fertility. The scales of economic usage of ground waters exceed
the rate of their natural recovery by at least 160-10° m?/year. In most cases the anthropogenic load on the
ecosystems has intensified. It especially concerns the pasture ecosystems where the interference of the
human’s factor has reached the level of direct control (Schulte, 2003).

It is well known that the main causes of ecosystems’ degradation are the growing size of population and,
respectively, increased needs for natural resources as well as enhancing loads on the environments.
Concrete detailed data characterizing the present global situation can be found in numerous publications
(Watson et al., 2000). Note only that an extremely important feature of the growing scales of consumption
is their strongest geographical non-uniformity reflecting the socio-economic contrasts in the world.

2.2. Ecosystems and the greenhouse effect

During the last years, the problem of the impact of atmospheric carbon dioxide on the global climate has
been discussed both by scientists and politicians. Some people believe that humankind will inevitably
change the climatic situation on the Earth due to enhanced greenhouse effect, which will change the life
conditions and, probably, for the worst. And therefore, it is necessary to reduce the industrial emissions of
CO.. Others, agreeing with the consequences of the greenhouse effect, deny the strategy put forward by the
Kyoto Protocol and believe that the recommended reduction (quotas) will lead to an aggravation of
economy in many regions of the globe, without solving the problem of the greenhouse effect, but further
worsening the global ecological situation. The opponents to the Kyoto strategy think that the greenhouse
effect can only be prevented by the correct management of the structure of surface covers and by
introducing a strict control of the World Ocean pollution. In this connection, the Intergovernmental Panel
on Climate Change (IPCC) at the 8" Session in June 1998 in Bonn and at the 14" Session in October 1998
in Vienna prepared a special report on the role of the strategy of using the surface covers (forests, in
particular) in the global balance of CO,. This report discusses the problems of interaction between the
anthropogenic activity in the field of surface covers reconstruction and the distribution of CO- and other
greenhouse gases in the biosphere. An assessment is given of various scenarios following from the Kyoto

100



Protocol and concerning the problem of the impact of human society on the surface cover structure in
general and on forested territories. A brief analysis of this report is given below.

2.3. Forests as sinks for carbon dioxide

Item 3.1 and Appendix 1 of the Kyoto Protocol foresee a limitation and then a reduction of GHGs
emissions during the period up to 2008-2012. Before this time, some problems should be solved to assess
the role of the use of the Earth’s surface. Among these problems is the problem of the formalized description
of the processes of changes of the Earth covers’ structure, such as afforestation, forest reconstruction,
deforestation, and the associated carbon supplies. Understanding of the meteorological processes as
functions of greenhouse gases refers to one of the key problems of humankind in the first decade of the
third Millenium. Only an adequate knowledge of the meteorological phenomena of various spatial-temporal
scales in conditions of supplies of CO, and other GHGs will enable one to make correct and constructive
decisions in the field of the global environment protection.

The dynamics of land ecosystems depends on interactions between biogeochemical cycles, which during
the last decade of the 20" century suffered an anthropogenic modification. Especially this refers to the
cycles of carbon, nitrogen, and water. The surface ecosystems, in which carbon remains in living biomass,
decomposing organic matter, and soil, play an important role in the global CO; cycle. Carbon exchanges
between these reservoirs and the atmosphere take place through photosynthesis, respiration, decomposition,
and burning. Human interference into this process takes place through changing the structure of the Earth’s
covers, pollution of the water basins’ surface and soil areas, as well as through direct emissions of CO> into
the atmosphere (Rojstaczer et al., 2001; Tarko, 2005; Tarko, 2010).

The role of various ecosystems in the formation of carbon supplies in the biospheric reservoirs
determines the rate and direction in changes of the regional meteorological situations and in global climate.
An accuracy of assessment of the level of these changes depends on reliability of the data on the surface
ecosystems inventory. The Table 1 data show that a considerable scattering of the estimates of carbon
supplies in various types of vegetation suggests the conclusion that it is important to classify the surface
ecosystems more specifically.

Table 1. Carbon stocks in vegetation and soil carbon pools down to a depth of 1 m. [12]

. Carbon stocks (Gt C)

Biome Area, 10° ha - -
Vegetation Soil Total
Tropical forests 1.76 212 216 428
Temperate forests 1.04 59 100 159
Boreal forests 1.37 88 471 559
Tropical savannas 2.25 66 264 330
Temperate grasslands 1.25 9 295 304
Deserts and semideserts 4.25 8 191 199
Tundra 0.95 6 121 127
Weatlands 0.35 15 225 240
Croplands 1.60 3 128 131
Total 15.12 466 2011 2477

The anthropogenic constituent of the global carbon budget, beginning from the mid-19" century,
increases the amplitude of the effect practically on its every natural element. From 1850 till 1998 about
270(x60)Gt C were emitted as CO- into the atmosphere due to fuel burning and cement production. About
136(+55)Gt C went to the atmosphere as a result of anthropogenic reconstruction of surface covers. This
has led to an increase of atmospheric CO, by 176(x10) Gt C, that is, the partial pressure of carbon dioxide
in the atmosphere has increased from 285 to 366 ppm (by 28%). In other words, for 148 years, 48% of
emitted carbon remained in the atmosphere and were not assimilated by surface or ocean ecosystems
(230(x60) Gt C were assimilated).

Some idea about the global carbon budget can be obtained from the data of Table 2. This table shows
that the rates and trends of carbon accumulation in the surface ecosystems are rather uncertain. However,
the surface ecosystems are important assimilators of excess CO. Understanding the details of such
assimilation is only possible through modelling the process of the plants’ growth, that is, considering the
effect of the nutrient elements of soil and other biophysical factors on the plants’ photosynthesis.
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Table 2. Characteristic of the mean annual CO, budget [12].

o Estimate , Gt Clyear
Characteristic 1980-1989 | 1990 - 1998

1) CO; emission due to fossil fuel combustion and 55405 6.340 6
cement production

2) CO, storage in the atmosphere 3.3+0.2 3.3+0.2

3) Oceans uptake 2.0+0.8 2.3+0.8

4) Net terrestrial uptake = (1) - [(2) + (3)] 0.2+1.0 0.7+£1.0

5) CO; emission due to changes in the use of land 17408 16408
resources

Residual terrestrial uptake = (4) + (5) 1.9+1.3 2.3+1.3

According to Table 1, the forest ecosystems and associated processes of natural afforestation, forest
reconstruction, and deforestation should be studied in detail. The same has been emphasized in items 3.3
and 3.4 of the Kyoto Protocol, where the necessity is emphasized to determine national and international
strategies of forest management. In a forest range, the volume of the reservoir for CO, coming from the
atmosphere is a function of the density of its canopy, and in a time period, a change of this volume is
determined by the level and character of the dynamic processes of the transition of a given type of forest to
another state. The causes of this transition can be natural, anthropogenic, and mixed. Biocenology tries to
create a universe theory of such transitions, but so far, there is only a qualitative description of the observed
transitions. As mentioned in the Kyoto Protocol, of importance is the correct definition of the notions
“afforestation, forest reconstruction, and deforestation”. Afforestation means to forest a land area used
before (for 20-50 years and longer) for other purposes. Usually this term determines the process of natural
succession at the expense of propagation of forest over other territories without humans’ interference
(Goldstein et al., 2003). The process of forest reconstruction is defined as planting trees. Deforestation is a
substitution of the forest territory for another ecosystem. Thus, two opposite processes are possible in the
forest ecosystem dynamics that can be controlled by both nature and people. Each of these processes has
its versions characterized by special dynamics of the vegetation over a given territory. Of special status is
the process of foresting a territory where historically trees had never grown. In this case this territory
immediately becomes important in the CO dynamics.

Table 3 illustrates an impact of the afforestation/deforestation processes on carbon supplies following
the FAO scenario (Watson et al., 2000) where the forest is a land area not less than 0.5 ha, with trees more
than 5 m high and the canopy covering more than 10% of the area. Deforestation is determined as a change
of the surface cover with the canopy covering less than 10% of the area, as well as a change of the class of
the forest with negative consequences (e.g., a decrease of productivity). Afforestation is the planting of
trees over the area where trees had never grown. Note that “natural broadening” (i.e., propagation of forest
over the agricultural territories without human interference) due to the FAO scenario is referred also to the
process of afforestation. Finally, the forest reconstruction is a direct planting of trees on the territories earlier
covered with forest.

Table 3. Assessment of the calculated change of the mean annual carbon supply
for the afforestation/deforestation scenario (Watson et al., 2000)

. TR FR
Region RF AF
A B A B
Boreal 35 04-1.2 0.5 0.1 -18 -185
Temperate 60 15-45 2.1 1.9 -90 -501
Tropical 120 4-8 13.7 2.6 -1.644 | -1.352

Notation: A - deforestation; B - afforestation; RF - change of average carbon supply after
deforestation, tC/ha; AF - average rate of CO, assimilation at afforestation, tC/ha per year; TR -change
of area (10%ha/year) resulting from the deforestation-to-afforestation transition; FR - forecast of changes

in carbon supplies (108 tC/year) in 2008-2012 after the FAO scenario.

The technology of considering the scenarios of the type given in Table 3 makes it impossible to choose
the scenario to be recommended for use. An approach suggested in the Kyoto Protocol is oversimplified
for reliable assessments of the CO, dynamics as a function of numerous natural and anthropogenic
parameters.
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2.4. Management of the ecosystems

Let us return to the problem of anthropogenic changes of the structure of forest ranges. In the Kyoto
Protocol its solution relates to the problem of definition of such notations as forest, afforestation, tree
planting, deforestation, biome, surface cover, land use, degradation, etc. Anyhow, a question arises here: to
what extent is the use of either definition justified at deciding and how does the result of its realization
depend on their quality? The Kyoto Protocol not only does not answer this question, it even does not put it.
In this respect, Table 4 is demonstrative and serves the basis for drawing various conclusions. In fact, a
huge range of uncertainty exists here due to which the processes of afforestation and deforestation cannot
be estimated uniquely. Clearly, a single correct way to solve the principal problem and the respective partial
problems is to make a detailed inventory of the forest ranges and to use the obtained data in the global
model. The specific features of this inventory should be determined in an adaptive regime of using the
model, gradually changing the spatial-temporal scales, starting from the known model with a mean-annual
time step and the geographical grid 4°x5°. Some studies in this direction are being carried out within the
framework of the International Programme “Global Changes”.

Table 4. Directions of carbon supplies changes with different forms
of soil cover reconstructions (Watson et al., 2000)

Direction of changes in C supplies
Type of land cover Biomass Forest
reconstruction cover/wood qQ M
A S L
Cultivated land — forest 1 1 - 1 1 7
Non-cultivated land— forest 1 1 - 1 ? 1
Forest — cultivated land 1l ) ) l | -
Forest — grazing land 1l ) 1 l 21 -

Notation: A - above ground; U - under ground; S - short-lived; L - long-lived;
Q - organic matter; M - wood production.

3. Conclusion remarks

The problem discussed above is urgent from the viewpoint of the global changes of the environment
both ecologically and economically. Combining these aspects, it is necessary to find an efficient mechanism
of the global forestry management. This problem cannot be solved independent of other nature-protection
problems. Apparently, even on a local level a decision about changing the Earth’s cover should be made
because of assessments of the global consequences in the future. The technology of making such well-
considered decisions was proposed in (Krapivin and Varotsos, 2005; Krapivin and Varotsos, 2008;
Ougolnitsky, 1999) and was called GIMS- technology.

Coming back to the Kyoto Protocol, note that despite numerous quite acceptable conclusions and
scenarios, recommendations to introduce quotas on GHGs emissions cannot be considered scientifically
substantiated. After all, even the most optimistic assessments of the role of the forest ecosystems in CO»
assimilation from the atmosphere scatter from 10 to 27%.

To solve the problem of the use of forests, coordinated with the dynamics of the global changes, is only
possible with the use of GIMS-technology including the model of the forest dynamics, which describes
changes of the structure of forest areas and temporal variations as a result of natural growth of plantations
and a complex of external forcing.

From the viewpoint of humankind, it would be worthwhile and advantageous to concentrate efforts of
experts in different sciences dealing with the problem of global modelling, in a much better organized way
than now (Kondratyev et al., 2000).
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TOM TAT
Chu trinh c4c bon toan cau trong viéc danh gia
san xuat ndng nghiép so cap
Nguyén Xuan Man 12, F.A. Mkrtchyan2 Phan Thi Mai Hoa?®

1 Pai hoc M6 - Dia chdt
2 Vign Ky thudt Radio va Dién tir Kotelnicov, Vién Han 1am Khoa hoc Lién bang Nga

Mai lién hé giira ndng nghiép va hé sinh thai ring ddi véi bién dbi khi hau da duoc nghién ctu trong nhidu
béo céo trong va ngoal nuge. Bé hiéu ré nhitng nhan té gidp phan anh hé thng khi hau trong chu ky céc
bon, mé hinh phén cap cac don vi duoc xay dung véi viéc tham sé hoa cac qué trinh vat ly va sinh hoa. Bai
bao tap trung phan tich, danh gia vai tro cua ndng nghiép va hé sinh thai rung trong viéc hap thu CO; tir khi
quyen.

Tur khéa: Bién dbi khi hau; hé sinh thai; chu trinh cac bon; hiéu ung nha kinh; mé hinh.
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Xac dinh trong s6 cac yéu té anh hudng dén
tai bién truot 16 sir dung kien trdc mang neuron da 16p
Nguyén Quang Minh'*, Nguy&n Quéc Phit, Phan Dong Pha?

~ 'Khoa Méi truong, truong DH Mo - Bia chat
2Vién Pia chat va Pia vat Iy Bién, Vien Han 1am Khoa hoc va cong nghé Viét Nam

TOM TAT

Trong nhimg nam gan déy cac dang tai bién dia chat noi chung, truot 16 ndi riéng xay ra & nudc ta véi tan
suit, cuong d6 va mat do ngay cang cao, gay thiét hai Ién va ngay cang nghiém trong hon. Bai bao da sir
dung mé hinh mang neuron nhan tao dé danh gia méi quan hé giira kha ning xay ra tai bién dia chat va cac
yéu t6 méi truong lién quan. Két qua nghién ciru tai huyén Qué Phong, Nghé An cho phép thanh lap so dd
nguy co tai bién truot 1 trong khu vuc nghién ciru véi do tin cay du doan dat 93,37%. Dong thoi, két qua
nghién ctru ciing cho phép xac dinh duoc trong s anh huéng cua tirng yéu té trong mang neuron, trong do,
dd cao dia hinh, mat do song sudi va mat do dut gay 1a 3 yéu té dong vai tro cuc ky quan trong véi nguy co
xay ra truot |6 trong viing nghién ctru. Cac két qua dat dugc cho thay kha nang tng dung hiéu qua cua kién
trdc mang neuron da 16p trong viéc khoanh ving, xac dinh nguy co xay ra truot 1&, 1am co sé cho viéc dinh
huéng, quy hoach phat trién bén viing kinh té - x& hoi cua khu vuc nghién ctu.

Tur khod: truot |6; tai bién dia chat; mang neuron.

1. Pit vén dé

Tai bién dia chét c6 thé hiéu 1a cac hién tugng dia chit hodc c6 lién quan dén dia chit, xuat hién ty nhién
hozc do con ngudi gay ra; gay nguy hiém hoac cé tiém ning gy nguy hiém cho tinh mang va tai san cia
con ngudi. Cac dang tai bién dia chit nhu dong dat, ndi hira, séng than, truot 10, 1i quét, 1 bun dé, x6i 16...
dién ra ngay cang phé bién, véi cuong d6 ngay cang manh va thuong xuyén hon. Trén lanh thd nudc ta, tai
bién dia chat da gay nén nhitng thiét hai nghiém trong vé kinh té - xa hoi, sinh mang con ngudi, huy hoai
mai truong, moi sinh. Theo s6 liéu thdng ké chwa day da, néu chi tinh riéng thiét hai do truot 1o dat va i
quét - 1l bun d4 trong 10 nam trd lai ddy da lam 913 nguoi chét; cac khu vuce nhu thi xa Lai Chau, thi trin
Dién Bién Pong va Muong Lay phai di chuyén vinh vién di noi khac. Nhiéu khu vye dén cu, cong trinh va
trong diém kinh té quan trong ludn nam trong tinh trang bao dong. Tir thyc té do doi hoi ddi voi bat ky mot
qudc gia nao trong qué trinh phat trién kinh té - x4 hoi ciing phai ludn ludn gan lién véi viéc nghién ciu
phong tréanh rui ro do thién tai, trong d6 c6 céac thiét hai do tai bién dia chat gay ra.
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Hinh 1. V; tri khu v nghién ciu

*Téac gid lién h¢
Email: minhnguyenquang2000@yahoo.de

105



Huyén mién ndi Qué Phong, thudc tinh Nghé An 1a mét trong nhitng khu vuc thuong xuyén chiu anh
huong cua céc dang tai bién dia chit, dac biét 1a hién twong truot 16 tai céc khu vuc khai thac cong nghiép
va giao théng. Khu vuc nghién ctiu c6 téng dién tich tu nhién khoang 1.895km?, cach thanh phé Vinh
180km vé& phia Tay Bic (hinh 1), gioi han boi toa do dia ly: 19°26°+20°00° vi d6 Béc; 104°30°+104°10°
kinh d6 Pong. Huyén Qué Phong dugc dic trung voi dang dia hinh bi chia cit 16n voi 70% dién tich tu
nhién 1a d6i ndi va mang ludi song subi day dac, ton tai nhidu dut gdy cling vai nhiéu yéu té dia chat bat
loi khién cho céc hién twong truot |6 xay ra kha phd bién, véi quy mé ngay cang 16n, dic biét vao cac mua
mua bdo. Luong mua trung binh hang nam trong khu vuc 1a 1.800mm va phan b theo moa. S6 ngay mua
I6m, trung binh trén 190 ngay/nam. Mua mura tir thang 05 va két thiic vao thang 10, lwong mura tap trung 70
dén 90% luong mua ca nam thuong gay ra ngap lut, 1i quét, 1ii dng va 1a tac nhan kich thich cho cac hién
tugng truot xay ra. Mia kho tir thang 11 dén thang 4 nam sau, luong mua thap lai thudng xuyén gay thiéu
nudéc, khd han & mot sb khu vue. Cac két qua khao sat gan day (10-11/2018) cho thay hién tugng truot 16 tai
khu vuc nghién ciru dién ra khé phé bién va & nhidu dang khéc nhau, nhu d6 16, trugt phang trén cac bé mat
suon ddc da, truot xoay va truot hdn hop bun dé tai cac suon doc dat va ven séng sudi (hinh 2).

Piém 3007

R R X G Y R
, Diém 6002 , Diém 6016
Hinh 2. Mét s6 hinh anh trieot 16 tai huyén Qué Phong

Piém 5002

2. Phwong phap nghién ciru
2.1. Nghién civu cdc yéu to anh hwéng dén truot o

Hién tugng trugt 16 chiu anh hudng cia rat nhiéu yéu t6 nhu dia hinh, dia mao, cu trac dia chat, thanh
phén thach hoc ciling nhu cac diéu kién tu nhién va nhan sinh lam cho diéu kién can bf?lng cua khéi dat da &
sudn dbe bi pha hiy (Pao Vian Thinh, 2006;, Tran Tan Vin, 2006). Trong do6, cac yéu td chinh anh hudng
to1 hién tugng trugt 16 gém:

- Cac yéu t6 dia chat: Pay 1a nhém cac yéu td quan trong nhat, 1a thanh phan nén cho céc hoat dong pha
huy dan dén hién tuong truot 16. Trong d6 cac yéu t6 chinh bao gom: thanh phan da gdc, cu triic va thé
nam cua da, cac dac diém vo phong ho4, dleu kién dia chét thuy van, dia chét cong trinh. .

- Céc yéu t6 dia hinh, dia mao: trong da s6 cac truong hop thi d6 dc suon 1a nguyén nhan chinh gay ra
truot 16, bén canh do, diéu kién dia hinh cao, c6 do phan cit manh, tao ra nang lugng dia hinh 16n cling 1a
diéu kién thuan loi cho truot 1 ¢6 ngudn gdce trong luc (Nguyén Vi Dan va nnk., 2006).

- C4c yéu td khi tugng - thuy van: nuéc hau nhu tryc tiép hay gian tiép lién quan dén truot 16 va la yéu
t6 chinh khéng ché viéc xay ra cac chuyén dong khéi. Vai trd cua nudc co thé thiy ngay Ia trong thuc té
hau hét cac hién tuong trugt 16 déu xay ra trong hoic ngay sau thoi gian mua 16n va kéo dai.

- Yéu t6 tham thyc vat: thuc vat 1a mot man dé han ché luong mua roi trén cac dinh déc, tao diéu kién
thuan loi cho su thAm nudc vao dat. Thuc vat c6 hé ré tao ra su két dinh céc vat liéu trén cac suon doc. Bén
canh d6, tham thyc vat ciing lam ting thém trong lwong vao suon déc.
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- YU t6 thoi gian: kha ning chong choi ciia suon doc thuong thay doi theo thoi gian. Hé s6 an toan cia
chan déc thuong giam theo thoi gian do luong nu6cC tap trung xuong trong thoi gian dai, cac qua trinh phong
héa phat trién manh, 1am giam d6 bén cua dat da va suon doc c6 thé bi truot 16 sau nhiéu nam ton tai.

- Cac hoat dong ciia con ngudi: cac hoat dong cua con ngudi nhu viée phd rimg dau ngudn, khai thac
khoang san, xay dung cong trinh, giao thong, xay dung hd chira nuée... ciing 1a tic nhan quan trong lam
thay d6i cac diéu kién ty nhién, khién cho hién twong truot 16 duge kich thich va xay ra thudng xuyén hon
(Nguyén Xuén Giap va nnk., 2005).

2.2. M6 hinh mgng neuron nhéan tgo

~ M@ hinh mang neuron nhan tao dugc str dung dé nghién ciu cac modi quan hé giira hién twong truot 16 va cac
yeéu to lién quan. Mang neuron la mét thiét ké bang cac mé hinh toan hoc dé “bat chuéce” hoat dong cta bd néo.
MJdi mang neuron 1a mot md hinh tinh toan chia cac don vixu ly co kha nang théng tin véi nhau béng cach gui
céc tin hiéu dén 13n nhau thdng qua cAc lién két cd trong s6 (Nguyen Thanh Long va nnk., 2005). Kién triic mang
neuron da 16p (multi-layer neural network) la mot trong nhiing kién truc duoc st dung nhiéu nhat cho dén nay.
Y tuong cua kién tric mang da 16p 1a dwoc mo phong nhu hinh 3 dudi day:
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Hinh 3. Kién triic mang neuron da 16p
Dé xay dung 1 mang neuron, dit liéu gbc s& dugc chia thanh 2 phan gdom tap dit liéu huan luyén dé xay
dung md hinh (training set) va tap dit liéu dé kiém dinh mé hinh (testing set). Mot mang neuron bao gom
mot chudi cac “don vi” xir Iy duoc két ndi véi nhau nhu té bao than kinh ciia con nguoi. Mang s& bao gom
ba loai 16p: Lép nhap (input), I6p XUt (output) va I6p an (hidden). Véi cac bién d6i dau vao va dau ra,
mang neuron s& duoc huan luyén dé bit dau tién trinh “hoc” (hinh 3).

Thach hoc L/T
= -
Mat d6 dut gay > ORI

Vé phong hoa

Ban d6 kha nang truot I&

D6 déc suon =

Mat d6 séng sudi = = ,' ‘,O

|
Str dung dat ’ f <)

Mang luéi giao théng
Hinh 4. Cau tric mang neuron nhan tgo phan tich trueot Il

Qua trinh hoc caa neuron duoc md ta bing cac ham hoat dong (hay ham kich hoat). Néu gié tri (tdng cac
tin hiéu c6 nhén hé s6) nhan duoc vuot quad mot ngudng nao do, neuron nay sé kich hoat (guri tin hiéu dén
cac neuron tiép theo) va mdi tin hiéu s& duoc gan mot trong sé w tuong tng (Nguyén Quac Phi, 2011).

3. Kétquanghiénceu
3.1. Xay dung CSDL céac yéu té dnh hwong

Viéc xac dinh nguyén nhan cua truot 1¢ trong da sb truong hop 1a rat kho khan do truot 16 hiém khi xay
ra do mot nguyén nhan duy nhat, do d6 viéc phan tich thuong dya trén sy tong hop cia cac I6p thong tin.
Trén co s¢ danh gia cic thanh phan mdi truong lién quan dén hién tuong trugt 1¢ tir két qua khao sét thuc
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dia trong khu vuc nghién ctu va ngudn tai liéu thu thap dwoc, cac yéu té anh huong lién quan dén truot 1&
duoc phan tach thanh 2 nhém chinh:

- Nhém céc yéu t6 dia chét (cac yéu té nén) gdm dic diém thach hoc, mat do khe nut va dut gay, cac
diéu kién vo phong hoa, dia chét thuy vin va dia chat cong trinh (hinh 4).

- Nhém céc yéu t6 ty nhién va nhan sinh gom d6 cao dia hinh, d6 dbc dia hinh, mang lu6i séng sudi, mat
d6 giao thdng va mat d6 dan cu (hinh 5).
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19°2440"
19°24'40"

104°39'15" 104°39'15" 104°39'15"

d) €) f)

Hinh 5. Cac yéu t6 anh huong dia chat: a) Piéu kién dia chdt; b) Ranh gidi cac phan vi dia chat;
¢) Mdt do dirt gay, d) bieu kién dia chat cong trinh, e) Dieu kién dia chat thiy van;
) Diéu kién vo phong héa
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d) e) f)

Hinh 6. Diéu Kién tu nhién va nhan sinh: a) P cao dia hinh; b) P déc dia hinh;
¢) Huéng doc dia hinh; d) Mdt d¢ sbng suoi; €) Mdt dé ddan cu; f) Mdt dé giao thdng
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3.2. Xéy dung mo hinh mgng neuron nhan tae phdén tich truot ¢

Céac mo hinh du bao truot 16 dugc xay dung dudi dang x4c suit xay ra tai bién truot 1. Xac suét tai bién
truot 16 chinh 13 kha nang xay ra truot |6 tai mot khu vuc cu thé nao d6 dua trén viéc phan tich méi quan
hé giita sw xuit hién cac diém truot 16 voi cac yéu td lién quan véi nd. Cac 16p thong tin co ban nhu su
phan b da gbc, cAu tric va thé nim cua da, mat do va ving anh huéng dit gy, mang lugi thuy van, do
cao dia hinh, 6 dbc, hudng dbc, bé day phong hoa... duge dwra vao cic mé hinh tinh toan va két qua dugc
thé hién dudi dang mang ludi (mang neuron nhan tao) (Nguyén QUOC Phi va nnk., 2010).

Trong khu vuc nghién ctu, cac thong s6 dau vao dugc sir dung dé xay dyng md hinh mang neuron va
dugc thir nghiém véi nhiéu thiét ké mang khéc nhau, két qua cho thay mang neuron c6 dang 12x7x2 cho
d6 chinh xac cao nhét. Trong d6, dau vao cia mang c6 12 nat twong wng véi 12 yéu té anh huang, 16p
dau ra 1 gia tri biéu thi kha ning xay ra trugt | (truot va khong trugt). S6 lugng 16p 4n bang trung binh
cong cua sb 16p dau vao va dau ra.

Céc két qua dwoc chuyén ra dudi dang s6 vé kha nang xay ra truot 10 (trwot/khong truot) cho timg diém
(pixel) cu thé va lién két dé thé hién trén nén GIS thanh so &6 nguy co tai bién truot o (hazard map). Két
qua cho phép thanh lap dugc ban d6 phan bd nguy co truot 16 trong khu vuc nghién ciu (hinh 6).
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Hinh 7. So' do nguy co tai bién truot l6 huyén Qué Phong, Nghé An
a) XA&c xuat xdy ra trieot 16; b) Phan bdc nguy co trueot 16
Qua trinh huén luyén (hoc) cua mang neuron, thuc chat la qua trinh di tim cdc trong s6 sao cho I3i xay
ra la nho nhat. Céc trong s trong tung lién két neuron s& tu dong didu chinh va quy ve cac gia tri 6n dinh
nhét. Do vy, cac trong sb cudi cuing trong mang neuron chinh 1a céc con sé phan anh muc d6 quan trong
cua ting yéu té thanh phan dén nguy co xay ra tai bién truot 16. Tir md hinh mang neuron nhén tao dugc
xay dung cho viing nghién ciru, c6 thé tach cac trong sb cua tirng yéu té nhu mo ta trong bang sau:

Bdng 1. Trong sé cua ting yéu to trong mgng neuron nhan tgo

Yéu t6 nguy co Trong sb Yéu t nguy co Trong sb
Do cao dia hinh 9,326 DPCCT = BR 0,543
Do déc dia hinh 2,267 PCCT = LKCl 1,801
Huéng déc cua dia hinh -4,738 PCCT = LKC2 -0,905
Mat d6 séng sudi 7,025 PCCT = LKC3 0,261
T/phan thach hoc = BuKhang 1,275 DCCT =LKC4 0,455
T/phan thach hoc = BanChieng 0,346 PCCT = LKC5 0,022
T/phan thach hoc = Q 0,469 DCCT = LKC6 1,320
T/phén thach hoc = HuoiLoi 0,090 PCCT = LKC7 0,028
T/phan thach hoc = NamCan 0,191 PCTV =CNI 0,493
T/phan thach hoc = DongTrau 0,390 PCTV =CN2 -0,058
T/phan thach hoc = PZ; 4,732 PCTV = KCN1 -0,136
T/phan thach hoc = NamGiai 0,038 DCTV = KCN2 0,816
T/phan thach hoc = Gb 0,459 VPH = VPH1 0,476
T/phan thach hoc = MachTA -1,115 VPH = VPH2 1.807
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Yéu té nguy co Trong sb Yéu té nguy co Trong sb
T/phan thach hoc = SongMa -1,643 VPH = VPH3 0,221
Kcach ranh gi¢i BC <100m 4,855 VPH = VPH4 -0,081
Kcach ranh gi¢i BC =100-200m 1,611 VPH = VPH5 1,257
Kcéch ranh gi¢i BC =200-300m 2,256 VPH = VPH6 -1,421
Kcach ranh gi¢i BC >300m -7,500 Mat d6 dan cu -5,330
Mat do dut gay 7,977 Mat d6 giao théng -0,161

Dua vao két qua phan tich céc trong sb tir md hinh mang neuron nhan tao cé thé danh gia dwoc mic do
quan trong cua ting yéu t5. Cu thé dbi voi khu vuc nghién ciu, cac yéu té ¢ anh huong manh nhit dén
kha nang xay ra truot 16 bao gdm: Do cao va do doc dia hinh, mat do sdng sudi, mat do dut gy, cac da
thudc phirc hé ¢6 tudi PZ; va hé ting Bu Khang, cac khu vuc niam céch cac ranh gioi dia chat dugi 100m
va trong khoang 200-300m... Trong d6 d6 cao dia hinh, mat ¢ séng subi va mat do dut gay l1a 3 yéu tb
doéng vai tro cuc ky quan trong véi nguy co xay ra truot & trong vung nghién cuu.

4. Két luan

Viéc &p dung céc thuat toan hién dai vao nghién ctru cac van d& mai truong néi chung va tai bién dia chat
noi riéng ngay cang duoc quan tdm do tinh chat dinh luong héa cac thong sb va két qua tinh toan. Qua két
quéa nghién ctru da chi rd ra rang hién trang truot 1o phu thugc rat nhiéu vao céc yéu to, trong d6 do cao dia
hinh, mat d6 song sudi va mat do dit gay 1a 3 yéu td dong vai tro cuc ky quan trong véi nguy co xay ra
truot 10 tai ving nghién ctu. Céc théng sé vé dia chat, diéu kién thuy vin, cong trinh, vo phong hoa, céc
didu kién nhan sinh... c6 sy chénh léch khong rd nét, tuy nhién, két qua phén tich ciing cho thiy dugc mic
d6 anh huong twong ddi cua tirng thanh phan. Két qua nghién ctru ding mé hinh mang neuron nhén tao da
giup khoanh dinh dugc cic khu vuc cé nguy co xay ra truot 16 cao, 1am co s¢ cho viéc dinh hudng, quy
hoach phat trién bén viing kinh té - x& hoi va méi trudng cua khu vuc nghién ctu.
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Determination of weighting factors of landslides
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In recent years, types of geological catastrophes in general and landslides in particular have occurred in
Viet Nam with increasing frequency, intensity and density, causing great and more serious damage. The
paper has used the model of artificial neural networks to evaluate the relationship between the likelihood
of geological catastrophe occurrence and related environmental factors. The research results in Que Phong
district, Nghe An province allow the establishment of diagrams of risk of landslides in the study area with
predicted reliability of 93.37%. At the same time, the research results also allow the weighting of each
factor in the neural network to be determined, in which terrain elevation, river density and fault density are
3 factors that play a polar role is important to the risk of landslides in the study area. The results achieved
show the effective application of multi-layer neural network structure in zoning, identifying the risk of
landslides, as a basis for orientation and planning for sustainable economic — society development of the
study area.

Keywords: Landslide; geological hazards; weight factors; neuron network.
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ER SE’ 4 ~_ HOINGHI TOAN QUOC KHOA HQC TRAI DAT
pamsaincis o VA TAINGUYEN VOT PHAT TRIEN BEN VOING (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

St dyng chi s6 x6i 16 bor song (REI) phén tich dién bién
duong bo sdng Hong tai Ha Hoa-Cam Khé, Phu Tho

Nguyén Quang Minh**, Nguyén Quéc Phi
! Khoa Méi truong, truong Dai hoc Mé-Dia chat

TOM TAT

Hién nay song Hong, doan tir Ha Hoa dén Cam Khé thugc tinh Pha Tho bi x6i 1o kha nghiém trong do sur
bién dong cua dong luc dong chay va dac bi¢t la cac hoat dong giao thong thuy, khai thac cat long

song. C4c yéu t6 anh hudong dén cac qué trinh x6i 16 tai khu vire nghién ciru chi yéu bao gébm cau tao vung
bo, huéng duong bo, dong luc cua dong chay va cac hoat dong cua con nguoi. Nhitng danh gid ban dau
cho thay hién tuong sat 16 bo song cha yéu do ché do dong chay cua song gdy nén. Xu hudng nay di cing
véi nhitng hoat dong cua con ngudi nhu khai thac rung dau nguon, xay dung céc dap thuy dién lam giam
ngudn cung vat liéu tram tich. .. 1a nhitng yéu t6 1am gia ting cac nguy co x6i 16 dwdng bd. Két qua sur dung
phuong phép phan tich anh Vién tham théng qua Chi Sé khac biét mét nuéc (NDWI) da cho phép phén tich
qua trinh bién dong duong bo theo thoi gian tir 2004 dén 2019. Bong thai, két qua danh gia nguy co x6i 16
bd tai khu vuc nghién ciu thong qua Chi sé x6i 16 bo (Riverbank Erosion Index) da cho phép xéac dinh
duoc cac doan duong bo. Do Vay, viéc ting dung céng nghé vién tham nghién ctru qud trinh thay ddi cua
dong chdy va danh gid nguy co x6i 16 bo tai khu vuc nghién ciru c6 y nghia rat thyc tién phuc vu cong tac
quy hoach, phat trién bén viing kinh té - x& hoi cia dia phuong.

Tir khoa: Nguy co x6i 16; ranh gidi dudng bo; chi s6 NDWI; chi s6 REI.

1. Pit véan dé

Séng Hong doan tir Ha Hoa dén Cam Khé la tuyén giao thong thuy quan trong vao loai bac nhat nuoc
ta, ket noi gitra cac tinh mien ndi phia bac véi h¢ thong cang bien tai Hai Phong, Nam Dinh, Quang Ninh,
phuc vu van chuyén hang hoa luu thong tGi moi mién ciia dat nudc va ca thé giai.

PHU THO MAP
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Hinh 1. V; tri vang nghlen citu trén bdn do hanh chinh tinh Pha Tho

*Tac gid lién h¢
Email: minhnguyenquang2000@yahoo.de
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Vai tro ciia sdng 1a ngudn cung cap nude ngot, nudce tudi tiéu quan trong cho cac hoat dong ndng nghiép
clia cé viing dong bang song Hong. Hinh thanh céc khu dy trit sinh quyén, rimg ngap méan chéng xoi o ven
bo, dong thoi phat trién du lich sinh thal tai khu vuc ven bién. Pdng thoi ciing 1a ngudn cung cap thuy san
rat phong phu va da dang véi nhidu gidng, loai dic hitu, chi cé trén céc hé théng song Hong.
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Hinh 2. a) Anh vien tham va b) Ranh gigi bo sdng Hong tai khu viec nghién cizu

Doc séng Hong kéo dai tir ving thuong ngudn dén khu vuc nghién ctu va cac dong sbng nho xung
quanh tap trung nude déu 1a ving nai, c6 d6 doc dia hinh kha I6n (>20°). Séng c6 ché d¢ dong chay khong
6n dinh, nhat 1 khi vao muia mua, lwong nudc chay tran trén mat Ién cuing véi do doc caa dia hinh lam cho
ché @6 dong chay thay dbi manh, bén canh d6 cac hoat dong canh tac, nao hat cat long séng da dan dén
hién twong sat 1o bo nghiém trong, gay anh hudng dén cac cong trinh dan dung, giao thong va khu dan cu
séng ven bo. Cac khu vuc ven séng ciing 1a noi tap trung dan cu va la ving trong diém kinh té cua tinh.
Tuy nhién, do su bién dong cua dong luc dong chay va dac biét 1a cac hoat dong khai thac cat 10ng song da
gay ra cho khu vuc nghién cau khong it nhirng tham hoa nhu: Tinh trang ngap lut hang nam, tinh trang Xxoi
I bo séng kénh rach... 1am hu hong nhiéu tuyén duong, nha ¢ va hoa mau cuaa ba con tai khu vuc [Ngd
Quang Toan, Bang Huy Ram, 2005; Pham Tich Xuén, 2012].

2. Co sé ly thuyét va phwong phép nghién ciu
2.1. Hign trgng xai lé bo sdbng Hang tei khu verc nghién cizu

Tai tinh Phi Tho, tinh trang sat |6 din ra lién tyuc tai nhitng noi c6 nhiéu dan cu sinh séng nhu C6 Tiét
(Tam Nong), Hau Béng, Lénh Khanh (Ha Hoa), Lién Phuong (Thanh Thity), Ha Thach (thi xa Phi Tho),
Ban Nguyén (L4m Thao)... O huyén Cam Khé, c6 2 trong diém sat 1o I6n 1 x Son Nga va Sai Nga.

Nam 2006, hon chuc ngdi nha cia dan (8 ngdi nha khac c6 nguy co dd xudng sdng) ma hién di an sau
vao chan quéc 16 32C (hudng di Yén Bai) da bi danh sup. Con ¢ x& Ha Thach, sau khi danh sup 14 ngoi
nha ven song, hién sdng Hong ciing dang tién sau timg mét vao dinh Ngoc Thap (di tich lich st vin hoa)
(D& Ngoc Thién, Phé Cuc trusng Cuc Quan ly dé diéu).

Nam 2008, do anh huong cia mua 16n ¢ thugng ngudn, mue nudc séng Thao 1én cao, khu vuc bo séng
thugc khu 12, thi tran Séng Thao, huyén Cam Khé (Phl Tho) bi sat 16 dai 300m, dn sau vao dat lién gay
thiét hai hoa mau; de doa an toan mot sé cot dién va duong dién cao thé cip dién cho khu cong nghiép lang
nghé huyén Cim Khé.

Tir nam 2013 dén nay, do anh huéng cua dong chay séng Hong, tinh trang sat I& bd vé séng Thao tai
km56 dén km56+500 trén dia ban xa Luong L, huyén Thanh Ba ngay mét nghiém trong, hang chuc m3
dét ciia hon 250 ho dan sng ven song da bi sat 16 xudng séng, nghiém trong hon sat I& con uy hiép ca hé
thdng cdng trinh nha cira cia nhiéu hg dan. (Cong thong tin dién tir Tinh Phi Tho).

2.2. C&C yéu té dnh huéng téi qua trinh x6i l¢
2.2.1. Pac diém dia hinh, dia mao

Dia hinh khu vuc nghién ciiu thudc dang 1ong chao, ddi ndi chiém phan Ion dién tich ty nhién va thap
dan tir phia tiy sang déng va c6 suon thoai dan vé phia sdng Hong. Bia hinh tai khu vuc ven séng tuong
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doi phirc tap bj chia cat boi céc day nai go doi bao quanh, & gitta 1 cac khu dong triing tao thanh viing long
chdo va vung ban son dia, ving go doi chiém trling. D61 cho c6 dia hinh doi go xen ké thung liing tich tu
xam thue, d6 cao tuyét doi trung binh so v&i mue nuéc bién nam trong khoang 20 - 290m.

2.2.2. Pdc diém khi tiwong thuy vin

Khu vuc nghién ctru mang dic diém khi hau ving trung du, mién nai dic trung ctua Phi Tho ¢6 gié mia
va thuy van mién trung du luu vuc hé thong song Héng Nhiét 6 trung binh nim ctia vung tir 22°C - 24°C.
Hang ndm trung binh c6 tir 4 - 6 con bao va ap thap nhiét déi anh huong dén Pha Tho, gay gio cap VII,
VIII, IX va mua dién rong. Miia mua cua ving bat dau tir thang 4 dén thang 10 hang ndm, chiém khoang

80% lugng mwa hang nam, trong d6 lugng mua trung binh ndm 16n nhét la 3.057mm (1980)m nho nhét
1.193mm (1977), trung binh 1a 1.790mm/nam.

2.2.3. Ddc diém dia chdt nén

CAu trdc dia chat ving nghién ctiu rat phic tap ¢6 thé miéu ta nhu sau:

- Tap 1 bao gdm 16p dat dép (1a) va I6p sét, sét pha boi tich séng hién dai (1b) thuong nam & bai séng.
L6p nay thudng cao hon trong ddng 1-2m va ¢4 tinh 6n dinh cao.

- Tap sét - sét pha (2) h¢ tang Thai Binh (aQIV?3) phu hau hét khu vic nghién ciu véi bé day tir 1-2m
cho dén 5m tuy thudc vao hoat dong chuyen dong cua song Hong va séng bay.

- Hé tng Vinh Phuc (aQIII) bao gdm sét va sét pha Ian san mau loang 16 cting chic va chéng thim tét,
tinh 6n dinh cao véi dé va bo song.

- Tap cudi soi hé ting Ha Noi nam ¢ do sau l6n (trén 15-20m) c6 tac dung diéu hod muc nude ngam co
ap chung cua vung.

2.2.4. Cac hoat dong nhan sinh

Vuing nghién ciru nam doc thung liing song Hong voi mat do dan cu sinh song kha cao. Song Hong ciing
1a tuyén giao thdng thity quan trong cua khu vuc mién Bic véi luu lugng tau bé qua lai kha 16n. Bén canh
d6, cac hoat dong trén song nhur khai thac khoang san 1ong song, khai thac dat béi, trong hoa mau trén cac
ving dat bai.

2.3. Phwong phap nghién ciru
2.3.1. Phan tich qua trinh bién déng dirong bo theo thoi gian

Qua trinh bién dong duong bo theo thoi gian dwoc phén tich dya trén ngudn tu liéu anh vién tham.
Phuong phép phan tich vién tham duoc &p dung nham xac dinh cac yéu té kién tao, bién ddi 16p phu thyc
vat, mang ludi thily van trén mat va méi lién quan cua chiing véi cac dang tai bién dia chat. Phuong phap
nay duoc ap dung cho ca nghién ctiu khai quét va nghién ctu chi tiét. Day 1a phuong phéap ¢ hiéu qua rat
cao vai cac khu vuc c6 dia hinh phan cit manh, khé khan trong qua trinh khao sat. Bong thoi, dua vao diéu
kién dia hinh, bor sdng tai khu vuc nghién ctu 6 thé tién hanh phan tich du béo vi tri ¢6 kha nang xdy ra
tai bién murc d6 phat tan cac chét 6 nhidm trén co s tng dung cong ngh¢ GIS va phan tich anh vién tham.
Céc két qua nghién ciru dia mao con gitip xac dinh méi lién quan gitra cac diéu kién cia dia hinh dén cac
tai bién dong luc c6 trong viing nghién cau.
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Hinh 3. Anh Landsat cia viing nghién ciru qua cdc nam
a) 2004 (Landsat 5 TM), b) 2010 (Landsat 7 ETM+) va c) 2019 (Landsat 8 OLI)
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Dit liéu vién tham véi dic diém da thoi gian, duoc thu thap trong nhiéu thoi ky va phu trim cho ca mot
khu vuc rong 16n chinh la cng cu hiru higu cho viéc theo ddi su bien dong cta duong bo ndi riéng va cac qua
trinh x0i 16 - bdi tu noi chung Dong thoi, dua trén anh vién tham con cho phép phan loai hién trang str dung
dét trén phan ven séng, gop phan thu thap thong tin vé céc thanh phan mdi truong, phuc vy cho codng tic danh
gi4 ton thuong do tai bién. Cu the cac chi so xac dinh ranh gi¢i mét nuéc (Normalized Difference Water
Index - NDWI) duoc sir dung dé xéc dinh su bién dong duong bo trén anh vién thém theo céc cong thic:

PSWIR—PMIR PMIR~FPGresn
NDWI; = Aswir+PMIR NDWI, = AMir+ P Green
PNIR—PGresn PEWIR—PGresn
NDWI, = PNIRY PGrasn NDWIs = PswirtPGreen
PMIR—FPNIR

NDWI; = PMiIrTPNIR
Trong d6: NDWI - Chi sb khéc biét mat nudc chuan héa
PGreens; ONIR, PNIR, OSWIR = Lan luot 1a cac kénh mau xanh luc, can hong ngoai, hdng ngoai séng trung va
hdng ngoai soéng ngén.
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a) b) c)
Hinh 4. Ranh gigi duong bo cdc nam: a) 2004, b) 2010 va c) 2019

2.3.2. Pdnh gid nguy co x6i I bang chi sé x6i |¢ dirong bo REI

Chi s6 x0i 16 dwong bo REI (River bank Erossion Index) dwoc xay dung dya trén Chi s6 ton thwong déi
bo CVI (Coastal Vulnerability Index) cua Cuc Dia chat My (USGS) [Thieler E.R., and Hammar-Klose E.S.,
2000]. Tuy nhién, khac véi chi so CVI, duong bd cuia cac dong sdng chiu anh huong rat I6n cia dong chay
nhu hudng va tée do dong chay, dong thoi cac yeu t6 anh huong & ven bo thuong mang tinh cyc bd, dic
trung dia phuong manh mé. Dya vao két qua tong hop tir cac nghién ciru co truéc [Nguyén Qudc Phi va
nnk 2015; Pham Quang Son, 2004; Longoni L. Va nnk, 2016; Nath B., Naznin S. N. and Alak P., 2013;
Rosgen D. L., 2001], cac yéu t anh hudng dén nguy co x6i 16 bd sdng bao gom céc diéu kién dia mao cia
song, hudng cua dong chay, téc do dong chay, do déc suon b, chidu rong bai bdi, dai thuc vat ven b,
thanh phan vt li¢u cau tao cuia bo song... Chi s6 REI tai khu vuc nghién ctru dugc tinh toan dya trén 7 bién
sb: CAu tao duong bo, dién bién duong bo, thanh phan dat d4, 4o doc sudn bo, chiéu rong bai boi, dai thyc
vat ven bo, hudng dong chay. Céng thic cu thé ctia REI dugc tinh nhu sau:

a*bxcxd=+exf =
RE!ZJ U]

7
trong do: . .
a - Cau tao duong bo e - Chiéu rong bai boi
b -Dién bién‘duQng bo f -Dai thuc vat ven bo
¢ -Thanh phan dat da g - Huéng dong chay

d - Po dbc suon bo
Dua trén céc két qua khao sat thyc té tai khu vic nghién ctru va ngudn s6 lidu thu thap duoc dugc phan
cip cu thé nhu sau: i i o
a. CAu tao dudng b duoc hiéu 1a dic diém dia hinh bo song, trong d6 quan tdm nhiéu dén céc loai hinh
dang duong bo;
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b. Dién bién duong bo: Puoc xac dinh bang dién bién x6i 16/bdi tu 2 bén bo dua trén két qua phan tich
anh vién tham da thoi gian. Xu huéng duong bo tai khu vuc nghién ciru duoc dénh gia dya trén anh Landsat
qua cac nam 2004, 2010 va 2019;

¢. Do dbc swon b (°): La do doc cua bo song, dugc do bang may, do dbc suon bd cang nho thi kha ning
x06i 16 cang cao va nguoc lai do déc cang cao kha ning x6i 16 cang thap;

d. Thanh phan dit d4 1a cac thanh phan ciu tao nén dudng bo bao gdm: a. da gbe b, cudi san >2mm ¢,
cat >0,2mm. d, bot. e, sét.f, bun. g, khéng r6.

e. Chiéu rong bai bdi 1a phan bdi tu dwoc nang Ién cao va chi bi ngap nude vao mua li.

f. Dai thuc vat ven bo (m): Chiéu rong dai thuc vat cang I6n thi kha nang xoi 16 cang thip va nguoc lai
chiéu rong dai thuc vat cang nhé thi kha ning x6i 16 cang cao.

g. Hudng dong chay: Pugc xac dinh dua trén goc tao thanh caa dong chay va vi tri khao sat dé danh gia
kha ning gy x6i 16 cia dong nude. Pac biét ¢ nhing khic cua, gip khuc, ubn luon,...

3. Két qua va thio lugn.
3.1. Sw bién déng dwong bo theo thei gian

_ Két qua nghién ctru cho thay hién tuong X6i I¢ - bdi tu khu vuc tir Ha Hoa dén Cam Khé, tinh Phi Tho
déu c6 xu hudng x0i 16 va boi tu va dién ra rat phuc tap theo khong gian va thoi gian.
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Hinh 5. Sir thay déi ranh gidi dirong bo theo thoi gian

Qua céc giai doan, ranh gi¢i dudng bo ludn ludn c6 sy bién dong ma nguyén nhan chu yéu la do ché do
khi twong - thily vin ma dai dién quan trong nhat 1a lugng mua va dong lyc dong chay, cac dic diém dia
chat, thd nhudng, diéu kién dia hinh va hinh théi 16ng dan va cac hoat dong kinh té - x& hoi cia con nguoi.

Két qua phan tich su thay doi duong b theo thoi gian tir 2004 dén 2019 cho phép nhém nghién ctu
thanh Iap ban d6 x6i 16 - boi tu cua sdng Hong, doan chay qua khu vuc nghién cuu.
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Hinh 6. Dién bién x6i 16 - bai tu cia sdng Hong tai khu viec nghién ciru
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3.2. Nguy co xdi lé dwong bo tei khu veec nghién ciru

Véi ngudn sé liéu thu thap duoc va tir két qua khao sat thuc dia trong thang 04/2016, 06/2018 va b
sung vao 6/2019 da cho phép nhom nghién ctru xay dung ban d6 nguy co x6i 16 theo Chi sé x6i 1¢ duong
bd (REI) di trinh bay & trén. Khu vuc nghién ctru dugc khao sat chi tiét vai 72 diém khao sét thu thap s6
liéu cho 7 thong sé dau vao, khoang céch giita cac diém trung binh ~1,5-2km/diém, tiy vao diéu kién dia
hinh thyc té va mirc d6 hoat dong cua dong chay.

Viéc danh gia nguy co x6i 10 va bdi tu dugc dua trén co s phan tich cac tac nhan gy x6i 16 - bdi tu, hién
trang va xu thé di&n bién, nguyén nhan bdi tu - x6i 16 & cac doan bd cu thé. Cac tac nhan gay bdi tu - x6i 1¢
b song trong twong lai duge xem xét theo 3 nhom yéu t6: Noi sinh, ngoai sinh va tac dong ciia con nguoi.
C4c tac nhan noi sinh duoc xem nhu 13 it bién doi trong pham vi thoi gian qua ngan (20, 50, 100 ndm) so véi
thoi gian dia chat [Mani P., Kumar R. and Chatterjee C., 2003; Praveen K. T., Chalantika L., Aggarwal S.
P., 2012; Sainath P. va nnk, 2012]. C4c tac nhan ngoai sinh nhu cau tao bd, huéng dong chay, do cao bo
song, d doc suon by, dién bién duong bo, thanh phan dat da, chidu sau xoi 16, boi tu, 6 doc dat d, dai thyc
vat ven bo... 1a céc yéu té quan trong dé qua trinh bdi tu hay xoi 1o dién ra. Ngoai ra con c6 tac dong ciia con
ngudi trén cac luu vyc sdng va b bién ngay cang 16n ciing véi qué trinh cdng nghiép héa, hién dai hoa.

Bdng 1. Phan logi C&c yéu té danh huong tai khu viec nghién ciru

ALK o - Piém trong so
Yéu to anh hwéng 1 > 3 2 5
a - Cau tao duong bo Loi Thang Ldm
b - Dién bién dudng bo Bdi tu Khoéng ré X6i 16
¢ - Do déc suon bo (0) <10 10-30 30-45 45-60 >60
d - Thanh phan dat da P4 gbe Sét Bun Cudi san, bot Cat
e - Chiéu rong bai bdi (m) | >100 50-100 10-50 <10
f - Dai thuc vat ven bo (m) >10 5-10 3-5 1-3 0
g- Huéng dong chay (%) 0-30 30-45 >45

‘Chi s6 REI c6 thé coi Ia két qua tong hop tir 7 yéu t6 anh hudng dén mic do bén viing cua duong bo.
Két qua ;inh toan cy thé cho 72 doan duong bo theo Chi s6 REI dugc phén thanh 5 cap dua trén mo hinh
phéan phoi chuan. Két qua cu thé nhu sau:

Bdng 2. Phan cdp nguy co x6i 16 dwong bo bang chi sé REI tgi khu viec nghién ciru
Béc Rat thap Thap Trung binh Cao Rat cao

N 3.420 - 8.940 -
Ngudng REI <3.420 5940 14453 14.453-19.969 | >25.485

Mau [IXanhlacay| Vang chanh | Vang Cam  [HNNNDONNN

Dua trén két qua phan cip nguy co x6i 16, nhém nghién ciru di xay dung duoc ban dd nguy co x6i 16
duong bo theo Chi s6 REI cho khu vuc nghién ciru nhu sau:
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Hinh 7. Nguy co x6i lo dwong bo tai khu vuc nghién cuu
a) Céc vi tri khdo sat va b) Phan cap nguy co xéi Ié theo Chi so REI
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V& co ban két qua phan tich theo phuong phap xdy dung chi s6 x6i 1o dwong bd REI cho thay dién bién
chung vé nguy co x6i 16 tai khu vuc nghién ctu. Nhin chung dai ber song Hong khu vuc tr Ha Hoa dén
Cam Khg, tinh Phii Tho déu c6 xu hudng x6i 16 va bdi tu. Khu vie ¢6 nguy co bi x6i |6 manh nhat nam o
céc vi tri khao sét tai cac x&: Ha Mao, Xuan Quang, Phing X4, Vi Yén, Vu Cau... Pay la nhing noi c6 cau
tao dGi bo bang cét, khong cé dai thuc vat ven b, do doc bo bién lai thap kém véi dé 1a tbe do dong chay
manh. Nhiéu vang trong khu vuc nghién ctu trong tinh trang bao dong khan cap, véi tée do x6i 1o cao,
nhiéu khu vuc dan trong tinh trang mat dat tram trong. Néu khong cé nhitng bién phap xir Iy ngin ngira va
g pho kip thoi thi véi thoi tiét mién Bac cé tinh chat quy luat (mua mua va mua kho) thi rat nhiéu khu
vuc s& bi x6i 1¢: manh gay thiét hai vé nguoi va cua [Bo Nong nghiép va Phét trién Nong thén, 2008; Pham
Tich Xuan, 2012; Praveen K. Va nnk, 2012].

4, Két luan

Két qua khao sét hién trang va phan tich dién bién x6i ¢ - boi tu dwa trén anh vién tham tir nim 2004
dén 2019 doc song Hong doan chdy qua khu vuc nghién ctru, da cho phép nhom nghién ctru bude dau c6
thé dwa ra birc tranh tong quét vé nguy co x6i 16 duong bo tai khu vyc nghién ciru nhu sau:

1. Hién twong x6i 16 tai khu virc nghién ctru thay déi rat phuc tap theo ca khong gian va thoi gian, cac
yéu t6 chinh anh hudng dén mue d6 x6i 16 bo tai khu v nghién ctu bao gom:

- Ché d6 khi tugng - thily vin, trong d6 dai dién quan trong nhét 1a lugng mua va dong lec dong chay;

- Pic diém dia chat nén va didu kién thé nhudng ting mat;

- biéu kién dia hinh va hinh thai long dan cua dong chay;

- C4c hoat dong kinh té - xa hoi ciia con ngudi nhu khai thac cat soi, cac hoat dong giao théng thiy, canh
tac ven song. ..

2. Sy bién dong duong bd qua cac nam tai khu vuc nghién ciru da duoc nghién cau duya trén viéc sir
dung cac chi s6 khac biét mat nude (NDWI), trong d6 Chi s6 NDWI, dya trén ty & cac kénh anh mau luc
va can hong ngoai cho két qua tét nhat, gitp xac dinh ranh gidi bo - nude kha 13 rang, cho phép danh gia
chi tiét sy bién dong cho ting doan duong bd. Nguy co x6i 16 tai khu vuc nghién ctru duge danh gia dua
trén Chi sé x6i I duong bo REIL cho phép xac dinh duge cac cung, doan ¢ nguy co tir thip dén cao. Day
1a chi s6 tong hop, dua trén 7 yéu anh huong chinh bao gom céu tao, dién bién duong bo, thanh phan dat
d4, d6 ddc suon bd ciing nhu chidu rong caa dai thyc vat ven bd, huéng dong chay... Py 1a phuong phap
danh gia méi duoc sir dung tai viing nghién ctru, cho phép dinh luong duoc cac thdng sé dau vao ciing nhu
két qua cudi cang.

Két qua danh gia theo Chi s REI cho phép du bao cho timg doan dudng b cu thé, ¢6 thé chi ra cac khu
vuc dang c6 nguy co bi xam thuc manh dé di doi dan hoic xay dung bo ke, nhit 1a trong mua muwa béo.
Ddng thoi, viéc phan cap nguy co x6i 16 ciing cé ¥ nghia quan trong trong viéc quy hoach va phét trién céc
khu vuc ven song, gitp thuc hién theo ddi x6i 16 bd mot cach nhanh chéng, chinh xac, tiét kiém dugc chi
phi, thoi gian va thuc hién dugc trén mot pham vi rong lon, dia hinh phic tap, trong d6 bao ham ca cong
tac tng pho véi bién dbi khi hau.
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ABSTRACT

Application of Riverbank Erosion Index (REI) to evaluate the change

of Red river from Ha Hoa to Cam Khe, Phu Tho province
Nguyen Quang Minh*, Nguyen Quoc Phi
1Hanoi University of Mining and Geology

Currently, the section of Red River from Ha Hoa to Cam Khe in Phu Tho province, is severely eroded
due to the fluctuation of river flow, especially under the traffic activities and sandbed exploitation. Factors
affecting the erosion processes in the study area mainly include bank materials, flow direction, river
dynamics and human activities. Initial assessment shows that riverbank erosion is mainly caused by river
flow regime along with human activities such as exploiting of upstream forests, hydroelectric dams reduce
the sediment supply. Remote sensing analysis by Normalized Difference Water Index (NDWI) shows the
change of river banks over time from 2004 to 2019. River bank erosion and channel shifting is a geo-
morphological phenomena and the spatiotemporal changes of river banks were systematically examined.
The study demonstrated the utility of satellite remote sensing, integrated with a GIS and a set of bank
erosion criteria through Riverbank Erosion Index (REI) in investigating channel migration.

Keywords: Change detection; remote sensing; NDWI; REI
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Developing a Modified Ecosystem Conductance model
to partition evapotranspiration into transpiration, vegetation
interception and soil evaporation by using flux tower dataset

Nguyen Thi Ngoc My**
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ABSTRACT

Evapotranspiration (ET) is basically separated into transpiration (T), soil evaporation (Esil) and interception
vegetation evaporation (Eic). The ratio of T to total ET (T/ET) is further investigate for better perception of
hydrological cycle and its relation to ecological mechanisms. To enhance the accuracy of T/ET estimation,
this study proposes a modified ecosystem conductance model (MEC) to partition ET based on the
conductance fraction of soil, canopy, and interception. Data at 24 flux tower sites around the world were
employed to perform the MEC model, and land cover was classified into 4 categories: cropland, grassland,
savanna, and forest. A best-fit ecosystem-level conductance model (m—order) was then utilized to assess
performance of the MEC model. The results illustrated that the MEC method provided a better continuity
of data than the m-order model due to inclusion of data during and after rainfall. And the T/ET estimated
by the MEC model across different land covers was consistent with previous findings. Average annual
estimated T/ET using the MEC model was highest for forest land (0.79), followed by savannas (0.66),
cropland (0.59) and grassland (0.51). This study contributes a comprehensive knowledge of ET process
with adequate components, helping to monitor and predict the response of hydrological mechanisms to
various climate conditions.

Keywords: Evapotranspiration partitioning; ecosystem conductance; flux tower dataset; gross primary
productivity.

1. Introduction

Evapotranspiration (ET) is a movement that liquid is returned to the atmosphere by biological
transpiration (T) and physical evaporation (E) (Wang et al., 2012). More than 60% of precipitation and
over 50% of absorbed solar radiation are utilized for ET process (Burba et al., 2005; Trenberth et al., 2009;
Mu et al., 2011), which emphasizes the central position of ET in earth’s hydrological behavior and surface
energy balance (Jung et al., 2010; Wang et al., 2012). ET is basically separated into three main processes,
namely T from vegetation, E from moisture in the soil (Es,;) and E of water interception from canopy (E;.)
(Kool et al., 2014). T is further recognized as a biggest segment of ET, which generally fluctuates from
24% to 90% of entire ET (Jasechko et al., 2013; Wang-Erlandsson et al., 2014; Sutanto et al., 2014; Good
et al., 2015; Wei et al., 2017; Lian et al., 2018), playing a significant role in the carbon mechanism and
yearly rainfall (Sutanto et al., 2014). E,,;; varies from 7% to 53% of total ET, which relies on soil water
content as well as growing season (Kostner, 2001; Raz-yaseef et al., 2012; Sutanto et al., 2012; Kool et al.,
2014). This percentage could be greater in agricultural land covers due to irrigation (Aouade et al., 2016).
E;. probably ranges from 10% to 22% of ET in different ecosystems, proving that interception process
holds a remarkable part (Miralles etal., 2010; Wei et al., 2017).Yet, the wide variations of ET components’
percentage in these findings indicate that ET partitioning is poorly understood, limiting the knowledge of
surface water balance and carbon cycles. Additionally, previous studies were likely to ignore interception
process in estimation of ET (Shuttleworth, 1985; Li et al., 2019; 2010), leading to overestimate or
underestimate the percentage of T in ET, denoted T/ET (Sutanto et al., 2012).

Accuracy assessment of T/ET is hugely necessary for broader perception of each ET components, as
well as their influence to surface hydrological cycle and their variation under the changes of environmental
conditions (Miralles et al., 2011). However, in last decades, ET estimated models commonly focused on
measuring the total ET (Penman, 1948; Liu, 2019; Monteith, 1965; Priestley et al, 1972; Allen et al., 2007),
which partly limits knowledge of ET components. Therefore, from comprehensive T/ET assessment’s
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perspective, ET partitioning models have been rapidly developed (Fisher et al., 2008; Yao et al., 2013,
2015). Currently, ET partitioning methods have been created based on another concept and using high-
frequency FLUXNET data. The concept basically is that E and T are driven by different environmental
factors. T is strongly associated with the plant, particularly photosynthesis process, making plant to be a
key influenced factor of ET separation, while E only depends on the soil and environmental drives.
According to this concept, the ecosystem surface conductance was employed and separated into plant
conductance and soil conductance, correlating with T and E respectively (Shuttleworth, 1985). By
combining the empirical and optimal techniques to present stomatal conductance (Leuning, 1995; Medlyn
et al., 2011), Lin et al. (2018) introduced a m-order model processed by hourly FLUXNET data simply.
This approach was utilized to partition entire terrestrial conductance into soil and vegetation domains, in
order to further compute T/ET (Li et al., 2019). Also, the m—order model describes the variation of VPD
dependence and soil water content on ecosystem—level conductance. However, to avoid interception from
wet plant, this approach requires to extract data during and a period after rainfall. Therefore, it does not
perform efficiently in non-vegetation ecological biomes (Zhou et al., 2016), because the precipitation
directly affects to the E,;; in this land cover type. Moreover, the areas with abundant rainfall condition are
definitely accompanied by the low data density. Li et al., (2019) also reported that the lesser data number
could result the higher uncertainty in processing the m—order model.

To overcome the aforementioned drawbacks of these approaches, this study proposed a Modified
Ecosystem Conductance model, denoted the MEC model. In comparison with the m-order model, a huge
improvement of this model is the addition of interception component measurement. And the main objective
of this study is to examine the T/ET estimated by the MEC model across different land cover types. The
proposed technique for ET separation can provide an efficient performance in both vegetation and non—
vegetation ecosystems, using eddy flux tower grid.

2. Material and Method
2.1. Flux tower and remote sensing datasets

Half-hourly eddy flux dataset (https://fluxnet.fluxdata.org/) from 24 sites were utilized in this study,
most sites located in Australia and America. Flux tower sites were selected when their data records at least
three years. To measure aerodynamic conductance following Penman—Monteinth (PM) frame work, R,,,
RH, VPD, T,, latent heat flux (LE, it is generally reffered as ET), precipitation (P) and GPP are highly
required with other compulsory meteorological parameters in each site. We split sites into 4 land cover
categories, containing cropland, grassland, savanna, and forest.
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Fig. 1. Global land cover classification map covering the geographical location of 24 selected flux towers
in this study. SAV is savanna, GRA is grassland, FOR is forest, and CRO is cropland.

MODI13 was launched with a series of vegetation index products by NASA’s Moderate Resolution
Imaging Spectroradiometer (MODIS), along with NDVI and Enhanced Vegetation Index (EVI). NDVI is
an extensively vegetation index because of its simple application and universally familiarity. In this study,
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NDVI with 16 days temporal resolution and 1 km spatial resolution was retrieved from MOD13A2 product.
Time series of the MOD13A2 product are the same with that of each eddy flux tower, downloading from
https://e4ftl01.cr.usgs.gov/MOLT/MOD13A2.006/. Also, the spatial coverage of MOD13A2 product
covers the location of flux tower sites.

Table 1. Detailed of the 24 flux tower stations in this study.

Land cover Site Lat () | Lon(®) | NDVlmean T(omc) Prmean (MM) E'ez’rﬁ;'on
AU-DaS | -1416 | 13139 | 052 27.2 976 79
SD-Dem | 1328 | 30.48 0.23 26.0 320 500
sovannas |_AU-ASM | 2228 | 13325 | 026 22.7 299 608
AUDry | -1526 | 13237 | 049 26.6 970 174
US-SRM | 3182 | 11087 | 021 17.9 380 1,120
US-Ton 3843 | —120.97 | 043 15.8 559 177
AU-DaP | -1406 | 13132 | 056 273 984 83
AUStp | —17.15 | 13335 | 0.35 25.6 822 228
USSRG | 3L79 | 11083 | 0.8 17.0 420 1,201
IT-Tor 4584 | 758 0.32 2.9 920 2,160
Grassland | RU-Hal | 5473 | 90.00 0.26 0.1 592 446
USARL | 3643 | —9942 | 033 145 699 611
US-Cop 3809 | 10939 | 017 13.3 210 1,520
US-1B2 4184 | 8824 | 046 9.04 930 227
USWkg | 3L74 | —109.94 | 022 156 407 1531
AU-CUM | 3362 | 15072 | 064 17.9 900 23
CA-Gro 2822 | 8216 | 060 13 831 340
Forest USNRL | 4003 | 10555 | 050 15 800 3,050
CA-Qfo 2069 | 7434 | 038 0.4 962 382
USMMS | 3932 | 8641 | 065 10.9 1032 275
DE-KIi 5089 | 1352 0.46 7.6 842 478
Cropland | USNe 4117 | 9648 | 043 101 790 361
USARM | 36.61 | 9749 | 042 14.8 843 314
DE-Geb | 5110 | 1091 0.60 8.5 470 162

DE: Germany, US: America, CA: Canada, AU: Australia, IT: Italy. RU: Russia, SD: Sudan

2.2. Methodololy
2.2.1. Ecosystem conductance (Gs) based on the inverted Penman Monteith equation (PM)

Equation for the ecosystem resistance was introduced by Penman (1948) and Monteith (1965) (PM
equation), it was converted to estimate the ecosystem conductance (G,) using FLUXNET data:

_ Y9alE
G, = 1)
A(Rn— G)+pcpgaVPDg—(A+Y)LE

where, v is the psychrometric constant (kPa C?), g, is the aerodynamic conductance (m s), LE is the
latent heat flux (W m), A is the slope of saturation vapor pressure curve (kPa C1), R, is the net radiation
(W m?), G is ground heat flux (W m?), p is the density of air (kg m?), c, is the air specific heat (J kg™ C
1, VPD, is the vapor pressure deficit of atmosphere (kPa). The algorithm of g, was precisely described in
Lin et al. (2018). In this equation, the unit of G, was first m s, but it was then converted to mol m?s* to
gain the same units of ecosystem conductance with previous works by utilizing the ideal gas law (Pearcy
et al., 1989; Lin et al., 2018; Li et al., 2019).

2.2.2. Partitioning framework

The ecosystem conductance (G,), which is measured by inverted PM equation, is illustrated as the

entirety of canopy conductance (G,), soil conductance (G,;;) and vegetation interception conductance (G;.).

Gs = Gsoy + Gic + G (2

Based on Leuning’s method (Leuning, 1995) and Medlyn’s method (Medlyn et al., 2011), Lin et al.

(2018) developed a new ecosystem conductance method to partition Gg,; and G, (reflecting Eg,;; and T

respectively). From this foundation, we introduced a new equation to estimate fully components of
ecosystem conductance.
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1 GPP
GSZGO+GO;+GIW (3)

where, G, (mol m2s?), G; (kPa™ mol pmol™?) and m are fitted parameters, r present the relationship

between E,;; and E;. with equation r = 0.82 llj—f" (f% — fom + 1) (f, and f_, can be found in Yaoetal.,

(2013)), GPP is gross primary productivity (umol m2s?). The non-linear regression employing ordinary
least square (OLS) was applied to gain the fitted parameter (G,, G;, m) in each land cover.

An assumption that only G, is relevant to photosynthesis was made, and GPP was utilized as a variable
expressing photosynthesis process in term of ecosystem conductance model. Accordingly, G, was reflected

by G, ;LDI,:“ that is proportional to GPP. G, reflects both G,;; and minimum G, which was mentioned by

Lin et al. (2018). Additionally, G,. was inferred by exploiting the relationship between E,; and E;.. Yet,
G, was driven by G, and r. So, G, was finally partitioned into G,;;, G;. and G,:

Gsoi = G? (4)

Gic = GO ; (5)
GPP

G. =Gy vPDT (6)

3. Results and discussion
3.1. ET components: The MEC model vs the m-order model

The MEC model was utilized to partition ET into E,,;;, E;c, and T while the m—order model lacked E;,
contribution. To assess the efficiency of two ET partitioning models, Fig. 2 presents the proportion of
average annual ET components estimated by the MEC model and the m—order model covering 24 eddy
flux tower sites in different land covers.
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Fig.2: The mean percentage of ET components in the MEC model and the m-order model
for 24 sites across different land covers

As shown in Fig. 2, E;, increases proportionally with differences in E,;; and T percentages between the
two approaches across land-cover types. As expected, in savanna, T and E,;; estimated by the m-order
model accounted for 69.9% and 18.6% of ET, respectively. In the MEC model, T and E,,; contributed
66.4%, followed by 16.9% and 4.1% from soil and interception, respectively. In grassland, T estimated by
the MEC model (51.4%) was similar to that of the m-order model (50.6%). However, E,,;; estimated by
the m-order model (36.1%) was different from that of the MEC model (28.4%), and E;. in the MEC model
reached 7.5%. In forest, the MEC model produced a similar E;, (7.1%) to that of grassland. For T and E,;;,
the MEC model predicted values of 79.1% and 7.2%, respectively, while the m-order model predicted
64.2% and 26.8%. For cropland, T contributed approximately 59.4% and 40.4% to total ET in the MEC
and m-order models, respectively. The mean E,,; from the MEC approach (15.2%) was strongly
underestimated compared with m-order estimates (48.7%), with the largest average E;. from the MEC
method occurring in cropland (12.5%).

At savanna, the similar pattern was exhibited in terms of E,;; and T estimated by the MEC model and
the m—order model, which was a result of the small amount of E;. in the MEC model. Indeed, precipitation
and NDVI average were usually poor in savanna (Table 1), producing the little interception. Additionally,
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the low precipitation density was accompanied by the low removed data number during and after rainfall
in the m—order model, which means the great similarity of data number in both two models. It repeatedly
emphasized the acceptable concept establishing the MEC model. In grassland, rainfall in studied sites was
seen higher than in savanna, but the NDVI average till remained low. Therefore, the MEC model-based E;,
was slightly greater than that in savanna and estimated T using both two methods stay similar. It strongly
indicated the better performance of the MEC model with NDVI attendance in estimation. The E,;
underestimation in the MEC model was a result of the E;. increase. In forest, abundant rainfall and NDVI
were seen in almost studied areas, therefore, T and E,,;; estimated by the MEC model were hugely different
from that estimated by the m—order model. Indeed, canopy is seen as a controlling factor in ET separation
(Scanlon & Kustas, 2012), therefore the canopy growth commonly occurred with the increases of T and E;,.
due to the vegetation expansion on the surface (Li et al., 2018). Additionally, the increase of canopy
coverage was also accompanied by the decrease of E,,;; (Hu et al., 2009; Gu et al., 2018) because the lower
energy budget could reach the ground (Hungate et al., 2002). For cropland, the highest percentages of E;.
was partly affected by irrigation, and the increase of E;. was regularly accompanied by the decrease of E,;;
due to reduce the infiltration volume (Kozak et al., 2010; Chen and Al, 2019) (Kozak et al., 2010). In
agreement with Dunne and Leopold (1978), the most vital elements impacting E;. in this type of land cover
were water resources and vegetation density that producing the higher T. Table.1 showed that the cropland
received a considerably heavy rainfall in its dense vegetated landscape, which demonstrates a similar
pattern in the phases of T and Ej,;; estimated by these two models in forest biome.

3.2. T/ET variation

Variations in T /ET across land covers are depicted in Fig. 3, presenting the distribution of mean annual
T/ET for all 24 flux towers. The average T/ET in savanna varied from 0.62 to 0.75, with a mean of 0.66.
In grassland, the T/ET fluctuated strongly from 0.32 to 0.82, and the mean was 0.51. Forest exhibited a
higher T/ET, from 0.72 to 0.86, with a mean near 0.79. In cropland, the average T/ET ranged from 0.42
to 0.74, and the mean reached 0.59. Figure 4 depicts seasonal and interannual variations in daily T/ET at
the four sites of US-Ton (savanna), US-NR1 (forest), AU-DaP (grassland), and US-Nel (cropland). US-
NR1 (forest), AU-DaP (grassland), and US-Nel (cropland) exhibited significant differences in T /ET
between growing and non-growing seasons, while the magnitude of T/ET at the US-Ton (savanna) site
fluctuated slightly. T/ET at US-Ton normally varied from 0.3 to 0.8 during the non-growing season and
reached a peak of roughly 0.9 in the growing season. This indicates that T is a key controller of ET in
savanna. At other sites, T/ET values remained at less than 0.5 during the non-growing season and peaked
rapidly during growing seasons. However, the highest T /ET at the peak of the growing season did not reach
1.0. Overall, the highest ratio of T/ET was observed in forest, followed by savanna, cropland, and
grassland.
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Fig.3: Distributions of mean annual T/ET estimated by the MEC model for 24 flux towers across different
land covers. The n value below each box plot is the number of sites for each PFTs

The general mean value of T/ET in this study was 0.64 (with an average standard deviation of +0.11)
across all land covers, similar to prior findings (Schlesinger and Jasechko, 2014; Good et al., 2015; Maxwell
and Condon, 2016). Schlesinger and Jasechko (2014) reported that T/ET was roughly 0.61+0.15 based on

124



field observations from 81 studies. Similarly, Good et al. (2015) used the isotopic method to determine
T/ET of approximately 0.64+0.13, while T /ET was simulated to be 0.62+0.12 using integrated hydrologic
simulations (Maxwell & Condon, 2016). The estimated T/ET ratio using the MEC model was examined
for different PFTs. For forest ecosystems, the MEC prediction for T/ET was close to that of previous
simulations by Miralles et al. (2011) (0.70-0.79), Van den Hoof et al. (2013) (0.47-0.78), and Choudhury
et al. (1998) (0.56-0.77). In savanna, T/ET values closely matched those found by Wei et al. (2017) (0.65)
and Choudhury et al. (1998) (0.63-0.82). In cropland, the T /ET ratio varied in studies by Zhou et al. (2016)
(0.53-0.75) and Choudhury et al. (1998) (0.37-0.82). In grassland, the range of T/ET was within the
variation reported by Han et al. (2018) (0.51+0.03) and Schlesinger and Jasechko (2014) (0.47-0.62). The
T/ET ratio did not reach 1.0 even at peak growing seasons in any land cover, matching the finding by Li
et al. (2019). In general, T/ET ratios observed in this study were consistent with previous results for the
four land-cover types. The large variation in T /ET was likely to due to variability across studied areas, and
T/ET ratio can vary by study (Wang et al., 2014).
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Fig.4: Annual variation of T/ET estimated by the MEC model at the daily scale at four flux towers:
US-Ton (SAV), AU-DaP (GRA), US-NR1 (FOR) and US-Nel (CRO)

4. Conclusion

This study developed an MEC model to partition ET based on the conductance fractions of soil, canopy,
and interception. With application of NDVT in algorithms and using data gathered during and after rainfall
pulses, the MEC model was able to improve the accuracy of T/ET estimates to reflect the entirety of T.
Compared with the m-order model, the MEC method bridged the lack of data on rainy days. The mean
annual T/ET inferred from partitioned conductance ranged across land covers, with the highest ratio
achieved for forest (0.79+0.06), followed by savanna (0.66+0.08), cropland (0.59+0.14), and grassland
(0.51+0.16). Overall, the MEC model performed efficiently during rainfall or wet conditions in both
vegetated and non-vegetated biomes. The proposed algorithm can be easily applied to monitor terrestrial
ecosystems and the hydrological cycle, which helps clarify their interactions in a period of rapid climate
change.
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TOM TAT
Phét trién mo hinh d dan cua hé sinh thai nham phan tach
lugng nudce thoat thanh nudc boc hoi tir thuc vat, nudce trén bé mat la
va nudc boc hoi tir dat bang cach sir dung bo dir liéu tram thong lwong

Nguyén Thi Ngoc M§* ’
! Pai hoc Sungkyunkwan, Suwon, Han Quac

Su béc va thoat hoi nude (evapotranspiration, ET) dong vai trd quan trong trong chu trinh tuan hoan
nudc trong tu nhién va hé sinh thai. Trong chu trinh tuan hoan nudc ty nhién, ET chiém hon 60% luong
mua roi xuéng bé mit trai dat, hay chiém khoang hon 50% ning lwong mat troi trong qué trinh can bang
ning luong. V& co ban dugce, lwong nudc tham gia qué trinh nay duoc tinh nhu téng lwrong nudc tir qua
trinh thoat hoi nudc tir thyc vat (transpiration, T), béc hoi nuéc tir lugng nuée trong dét (soil evaporation,
Esoil) va bdc hoi nudc tir lvgng nude danh chan trén bé mit |4 cay (canopy interception evaporation, Eic).
Ngay nay, ti I¢ gilta thoat hoi nudc tir 14 cay va tong lwong bdc thoat hoi nu6e ngay cang thu hat duoc nhiéu
nghién ctru hon dé ¢ nhan thic tét hon vé chu trinh thity van va méi quan hé cia né véi cac co ché sinh
thai. Do d6, dé nang cao d6 chinh xac cua uéc tinh T/ ET, nghién ciru nay dé xuat mot mé hinh phan chia
ET dua trén d6 dan caa hé sinh thai (MEC). Trong nghién ctu nay, tong d6 dan cua hé sinh thai dugc chia
thanh d6 dan cua dat (Gsoil), do dan cua thuc vét (Ge), do dan danh chan trén 14 cay (Gic). Dir liéu tai 24
dia diém tram thong luong trén khap thé gidi da duoc sir dung dé thuc hién mé hinh tinh toan MEC, va 16p
phu dat dwoc phan thanh 4 loai: dét trong trot, ddng co, savan va rimg. Sau d6, mot mé hinh d6 dan cap hé
sinh thai khac, m-order, da dwoc str dung dé danh gia hiéu suat cia mé hinh MEC. Két qua cho thay phuong
phap MEC cung cap dir liéu lién tuc tét hon so véi mo hinh m-order do bao gém dir liéu trong va sau khi
mua. Va T/ET duoc uéce tinh bai mo hinh MEC trén cac loai I6p phu dat khac nhau hoan toan khép véi két
qua ciia cAc nghién ciru trude d6. Két qua mo hinh MEC cho thay T/ ET udc tinh trung binh hang nam cao
nhét dbi voi dat rung (0,79), tiép theo 1a savan (0,66), dét trong trot (0, 59) va ddng co (0,51). Nghién ciru
nay dong gop kién thuc toan dién vé qué trinh ET vai day du céc thanh phan, gidp theo déi va du doan phan
(g cua cac co ché thiy van ddi vai cac didu kién khi hau khac nhau.

Tirkhoa: Phén tach lugng nuéc thoat; do dan cua hé sinh théi; tap dit liéu tram thong luong; tong ning suit
so cap.
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Ung dung chi s6 CEI phan tich nguy co x6i 1¢ by khu vic
tur thanh pho Sam Son dén huyén Quang Xuwong, tinh Thanh Hoa

, Nguyén Thi Anh Nguyét"*
LVi¢n Dja chat va Bia vat ly Bién, Vién Han 1am Khoa hoc va Cong nghé Viét Nam

TOM TAT

Két qua nghién ctu sy thay d6i duong bo tai khu vuc tir TP. Sim Son dén H. Quang Xwong, tinh Thanh Hoa
cho thay qué trinh x4 1o ¢ dai bo bién ndy dién ra trong dicu ki¢n thiéu hut boi tich két hop voi hoat dong tich
cuc cua cac dong hai luu. Xu huéng nay di cung v6i nhitng hoat dong cua con nguoi nhu khai théc rieng ngap
man ven blen xay dung cac dap thuy dién tai thuong ngudn lam glam nguon cung vat ligu tram tich... la
nhing yéu t6 1am gia ting cac - nguy co xay ra tai bién. Viéc déanh gia nguy co tai bién dua trén Chi s6 x0i lo
b bién CEI cho phép phan cép cac doan duong bo theo cac cap do khac nhau. Két qua phan tich cho thiy
khu vyc TP. Sam Son c6 nguy co x0i 16 yeu, dugc cung cap boi ngudn tram tich tir song Ma dua t6i nén xu
hudéng bdi tu chiém xu thé chi dao. Riéng phan ctra bién Lach Héi thudc xa Quang Cu do chiu tac dong tong
hop ca dong chay tir song Ma di ra va dong hai luu ven bién nén c6 cac khu vuc xdi lo - boi tu xen k& nhau
va bién dong theo mua. Phan dai ven bién thuoc huyén Quang Xwong cé sy bién dong manh vé dién bién
duong bo, khu vue duong bo thude cae x8 Quang Vinh, Quang Pai, Quang Hai, Quang Thai, Quang Loi c6
nhiéu doan ¢ nguy co x6i 16 manh, nhidu doan bd tai Quang Vinh, Quang Théi bi x6i 1& véi toe d6 kha Ién.
Két qua tinh toan theo chi sb CEI cho két qua kha chi tiét cho timg doan duong b, ¢6 ¥ nghia thuc tién gop
phan phuc vu cdng tac quy hoach, phaét trién bén viing cho khu vuc nghién ctu.

Tur khéa: X6i o bo bién; chi sé xdi 1& dwong bo CEI; Thanh Héa.

1. Giéi thiéu chung

Tai Viét Nam, phan 16n dan sb hién dang sinh séng tai cac ving dat thap trén cac luu vyc séng va ving
ven bién. Hon 70% dan sb dwoc udc tinh 1 dang htng chiu cac rui ro do nhiéu loai hiém hoa thién tai khac
nhau, dic biét cac thién tai lién quan dén b&o I, xam nhap man, myc nudc bién dang... [Mai Trong Nhuan
,2009]

Ving ven bién Bic Trung B9 bi bién dong manh mé trong nhu’ng nam gan day do hién twong x6i 16- bdi
tu b bién, cira song, nhiéu noi c6 dia hinh thap, thip hon muyc triéu cuong (cao 2,8-4m). Cac tai bién x6i
I6: manh va boi lap da tre thanh tai bién thién nhién ¢ anh huong 16n dén doi song san xuat cua dan cu &
c4c dia phuong ven bién. [Pham Huy Tién , 2005].

Tinh Thanh Héa thugc khu vuc Bac Trung Bo, vai dudong bo bién kéo dai khoang 102 km, trai qua nhiéu
dang dia hinh va ciu tao dit d4 khac nhau va dang chiu sy tic ddng manh mé cia cac qué trinh dong lec
hoc song-bién da lam cho khu vyc ven bo chiu anh huéng manh mé caa hién tugng x6i 16 va béi tu. [Trinh
Thé Hiéu va nnk, 2005].

Céc hién tuong thoi tiét cuc doan xay ra ngay cang phé bién véi xu huéng ngay cang gia ting vé ca tan xuét
va ca cuong do, cung vaéi viéc khai thac tai nguyén ctia con ngudi trén cac luu vyc song tang manh nén hién
twong x6i 16- bdi tu bd bién, cira sdng ¢ ven bién tinh Thanh Hoéa dang dién bién rat phic tap. Tai khu vuc tir
thanh phé Sam Son dén huyén Quang Xuong, qué trinh x6i 16 dién ra kha manh trén doan bo bién cira Lach Héi
dén ctra Lach Ghép. Budng bo tai day da 14n sau vao dat lién véi toe do trung binh 10-15m/nam.

Qua trinh x6i |6 & dai bd bién nay dién ra trong diéu kién thiéu hut boi tich két hop véi hoat dong tich
cyc cua cac dong hai luu. Xu huéng nay di cung véi nhitng hoat dong cia con ngudi nhu khai thac rung
ngap man ven blen xay dung cac dap thuy dién tai thuong nguon lam giam nguon cung vat lidu tram tich. .
1a nhitng yéu t6 1am gia tang cac nguy co tai bién c6 thé xay ra do su bién dong clia duong bo tai khu vyc
nghién ciru. Pay la ving c6 mat do dan cu cao va la mot vung trong diém kinh té cua tinh. Do vay, quéa
trinh x6i 16 bo bién tai khu vyc tir TP. Sam Son dén Quang Xwong can duoc nghién ciru va danh gia chi
tiét phuc vu cho cong tac quy hoach, phét trién kinh té - x4 hoi cia dia phuong

2. Hién trang va nguyén nhéan xo6i 16 khu vuc nghién cau
2.1. Hién trgng x0i |¢ tgi khu vec nghién ciru

Khu vuc nghién ciru kéo dai tir TX. Sim Son dén H. Quang Xuong ¢ chiéu dai bd bién khoang 38,5km.

*Tac gid lién h¢
Email: nguyet.imgg@gmail.com
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Khu vyc nghién ctu ndm trong viing ¢6 cic qua trinh dong lyc song bién ngay cang gia ting dan dén
qua trinh x6i 16 chiém wu thé véi chiéu dai gan 30km bo bién, phan boi tu chi yéu nam trong 8,5km khu
vuc cura Lach Héi va cura Lach Ghép. Duong bo tir x@ Quang Cu (TX. Sam Son) dén Quang Nham (huyén
Quang Xuong) dang bi séng di cudn di nhiéu mang rung phong hg, dai ring phong ho rong 1 km nay nhiéu
noi chi con trim mét va c6 nhiéu don bi sat & rat nal ang 1).

Bién DBong

Hinh 1. Vi tri khu viec nghién cizu

Bang 1. Hi¢én trang x6i I6 bo bién, ciza song khu viec Sam Son - Qudang Xiweong, Thanh Héa
(Phgm Huy Tién, 2005)

Pia danh Nim x6i | Vi tri (cira bién Chiéu dai | Téc do x6i lé
STT | Huyén, X3 & " cira son ) " | bixéile trung binh
Thi xa g (km) (m/nim)
1 Sam Son | Quang Cu 2013 Bo bién, Cira Hai 0,4 20
2 Quang Thai 1980 Bo bién 0,4 25
3 Quing | QuangDai | 1985 Bo bs'ggg Cira 1,3 12,5
4| XUO" "SlangVinh | 1996 Bo bién 1.0 40
5 Quang Hai 1950 Bo bién 1,8 4
Bang 2. Dién tich x6i 16 - boi tu khu viec ven bién Sam Son - Qudang Xuwong (Pham Huy Tién, 2005
STT Huyén, Thi X& Dién tich bdi tu (ha) Dién tich xéi 1& (ha)
1 Sam Son 158,8 36,8
2 Quang Xuong 115,6 1444

2.2. Cac nguyén nhan gay xoi lé bé bién

Két qua nghién ctu trong bao c4o Dy béo hién tugng x6i ¢, bdi tu bo bién va cac giai phap phong tranh
[Pham Huy Tién, 2005] cho thiy x6i 16 bd bién khu virc nghién ciru do cac nguyén nhan ngoai sinh (séng,
glo bao, dao dong muc nudc, dong chay), nguyén nhan noi sinh (do tac dong cua hoat dong tan kién tao
va kién tao hién dai gay nén chuyén dong nang, ha, tach gian, truot ctia lop hoic cac mang dat da dan dén
x6i |6 bo) va nguyén nhan nhén sinh (cac hoat dong khai thac 14n bién, thay lgi, khai thac sa khoéng, vat
liéu xay dung, chat pha rimg ngap man...). Nguyén nhan ngoai sinh dugc coi la nguyén nhan chinh, phé
bién, nguyén nhan ngi sinh gay ra tac dong cham chap, lau dai va nguyén nhan nhan sinh thuong ¢ mic do
dia phuong, pham vi hep.

Trong so nhleu nguyén nhan co thé tham gia ¢ muc do khac nhau gay Xoi 16 cac doan bo bién viing
nghién cuu, xut hién mot sé nguyén nhan chinh néi bat:

- Su thiéu hut ngudn bdi tich & khu bd do lwong bun cat hang nam tir thwong ngudn cac con sdng mang
vé bdi dap viing ven bién cira song khong 16n, lai tap trung dén 90% vao 3- 4 thang mua 1ii, tao nén sy phan
bé khac chénh léch trong ndm va 1a nguyén nhan tang cuong x6i 16 b bién.

- Myc nuéc bién dang cao ¢ vang nghién ctu tuy nho, gay anh huong véi phuong thic gay ngap chim,
tang nang lugng séng truyen vao bo va lam tang x6i 16 b bién cira séng.

- Sy gia ting cta bdo va &p thap nhiét doi vao b bién vang nghién ciru 1a dang ké. Néu tinh theo thoi
ky 30 nam, lugng bio tang 3,9 con/nam; 4,5 con/nam va 5,7 con/nam trong khoang 1901-1990.
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Hoat dong cua con nguoi dép dap thuong nguon lam giam dang ké boi tich van chuyén bdi dap cho ving
ven bién cira song. C4c hién tuong dap dam tém hai san, thay loi ven bién, khai thac sa khoang va vat liéu
xay dung, phé rirng ngap man va chay riing ven bién lam ting x6i 16 bo bién.

3. Danh gid nguy co x6i 16 by plen
3.1. Cac nhan té danh hwéng dén hign tuwong x6i l¢ bo

Nhiing nhan té tw nhién quan trong trong viéc nhan dinh va danh gia van d& x6i |6 bd bién, ctra séng bao
goém céc yéu tb tu nhién (diéu kién dia hinh, diéu kién dia chit nén, dic diém khi twong thily van khu vuc,
dic diém dai thyuc vat ven bo...) va cac yéu té nhan sinh tir cac hoat dong ctia con nguoi (Pham Huy Tién,
2005; Dinh Vian Thuan va nnk., 2010; Nguy&n Quéc Phi va nnk., 2013)

3.1.1. Piéu kién dia chat ven bién

Céc thanh tao tram tich ven bién nhu tai viing nghién ctru c¢6 cau tao duong bo 1a céc vat ligu bo roi cat,
bot, sét, bun... c6 do gan két yéu, ngudn goc song, bién. Duy nht tai khu vuc nii Truong Lé 6 ciu tao
duong bo la da goc cting chéc, d6 cao bo bién 16n chi chiu tac dong mai mon cua song do vay mirc do xoi
& khong manh bang cac khu vuc khéc. Cac vt ligu nay trong diéu kién méi trudng 4m uét cao thi s& co
d6 két dinh kha tot, con nhimg noi tham thuc vat thua thot hoac khong cé 16p thuc vat che pha, khi bi phoi
nang thiéu nudc thuong xuyén, ching mat nuéc dan, co rdt lai, hau qua 1a bi nat né, dat tro nén kho x6p va
khi tham nudc tro lai ching s& bi b roi, toi vun ra. Khi d6 chi can mét lyc rat nho, c6 thé 1a song hay gié
ching sé& bj nudc 1am dich chuyén va mang di. Pay 1a mot diéu kién thuan loi dé qué trinh xdi 6 bo trong
ving dién ra manh m&. Luong bun cat lo limg tir thugng luu mang vé déng vai trd chinh trong viéc hinh
thanh cac béi bdi, dao chin & viing cira séng, ven bién, con thanh phan bun céat do dong triéu mang tir bién
vao dong vai trd thir yéu. Diéu nay ciing c¢6 nghia rang nhitng doan bd gan cira song thuong bi bdi tu va it
bi x6i 1. Hién twong nay xuét hién kha phd bién ¢ phia nam ctra Lach Truong va cia Héi.

Cung véi ciu tao bo, hudng dudng bo ciing 13 yéu t6 quan trong dé qua trinh bdi tu hay x6i 16 dién ra.
Két qua khao sat phan tich cho thay, tai cac khu vic c6 duong bd mé nhu 1a phia nam TX. Sam Son thi
qua trinh x6i ¢ dién ra véi cudng do manh con nhiing noi co duong bd duoc che kin phan nao d6 nhu
huyén Nga Son thi dién ra qua trinh x6i 16 - bdi tu xen k& hozc chi din ra qué trinh bdi ty.e

CHU GIAI
Biin, cat, cufi, san ngudn gic singhién
Cat két, hit 16t ngudn ghic bidn
Cat két, bt két, san so, nguin ghc bidn, gio
Cudi kbt bt iét, daphifin sét

7Cl7d|  Granit hai mica, dang gneis yéu

Da phifn thach anh hai mica, silimanit ¢o grarat

Hinh 2. So dé dia chat khu viec nghién ciru
3.1.2. Piéu kién dia hinh

Pic diém dia hinh bo bién Thanh Hoa ciing tuong tu nhu cac dong bang I6n coa nuac ta, thugc kiéu bo
tam giac chau nam trong nhom bo bien thanh tao chu yeu tir bien. Dong bang ven bicn nay hoi nghiéng ve
phia bién Bong. Do cao dia hinh tir Im dén 7m, ¢é nhiéu nai doi dang dao sét vai do cao tir vai chuc mét dén
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vai trim mét, trong d6 c6 mot s6 nui da voi déc ding. Bong bang nay duoc cu tao tir dat da bo roi Bé Tir véi
chiéu day tir 5m dén 70-80m, phu trén cac da c6 Proterozoi dén Neogen. Hau nhu toan bd ving b duoc cau
tao bai dat cat bo roi, thd, mau vang, ham lugng silic cao, doi khi co vét loang 16 d6 vang hay két von.
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Hinh 3. Nén dia hinh khu vic nghién ciu
3.1.3. Pdc diém khi tiwong thuy vin

Hé théng song 6 Thanh Héa dong vai tro quan trong vé mit tw nhién, d6 1a viéc bdi tu nén dai déng bang
Thanh Hoa va hinh thanh nén cac dang dia hinh ven bién, cira song Dign tich nghién ctu keo dai tir cira
Lach Héi dén Lach Ghép c6 nhiing béi boi thuan loi cho viéc nuéi trong thay hai san va trong cay chin
song, Luong mua hang nim tir dau ngu0n taora dong phul sa, 12 nguy@én nhan anh huong dén qué trinh boi
tu, ddng thoi 1a nguyén nhan gy x6i |6 ven bd, tao cac ctra bién méi. Tuy nhién, lwong mua 16n tap trung
dén 90% vao 3-4 thang mua I, tao nén su phan bé khac chénh léch trong nam va la nguyén nhan ting
cuong x6i 1& bo bién. i ) .

Trong khu vuc nghién ciru, nuéc bién dang do gi6 mua Dong Bac véi chiéu cao khodng lon (khoéng
0,5m) nhlrng do thoi gian hoat dong kéo dai (5-10 ngay/dot), di kém véi cac hoat dong hai van ven bo co
kha nang gy hau qua bién dang b bién. Tuy nhién tac dong lon nhat thugc vé myc nudéce dang do béo véi
chiéu cao nudéc déang thuong la 1,0-3m trong thoi glan ngén, ning lugng tac dong vao bo rat lon, khong chi
gay ngap lut lanh tho trén dién rong ma con la nguyen nhan quan trong lam phat sinh, phat trién x6i o bo
bién. Su gia ting cuia bao va ap thap nhiét doi vao b bién ving nghién ctu 1a dang ké. Néu tinh theo thoi
ky 30 nam, luong bio tang 3,9 con/nam; 4,5 con/ndm va 5,7 con/nam trong khoang 1901- 1990.

3.1.4. Ddc diém dai thuc vdt ven bo

Tinh Thanh Héa c6 hé sinh thai ring ngap man dugc phan b chi yéu & khu vuc ctra song Len thugc 2
huyén Nga Son va Hau Léc. O Nga Son, rirng ngap man phan b & béi boi tién ra bién phia Béc cira song
Lén vai dién tich khoang 126,42 ha. Phia Nam ctra s6ng thuoc huyén Hau Loc dién tich ring ngap man
chiém khoang 92,91 ha. Céc khu vuc khac tham thyc vat ngap man thua thét va thuong phan bd ¢ cac bai
bdi ven song Lach Truong, song Lach Ghép va sdng Lach Bang. Tuy nhién, khu vuc nghién cau tir TX.
Sam Son dén H. Quang Xuong hau nhu khéng c6 sw ¢6 mat cua hé sinh thai rimg ngap man ma chi cé cac
cay bui nhé nam trong ving dat ngap nudc ven céc cua song.

3.1.5. Cac hoagt déng nhan sinh

% Pdc diem phan bé din cur

Téc do phat trién d6 thi tai ving ven bién Thanh Hoa kha nhanh véi nhitng khu dan cu méi quy hoach
va ¢6 su phan chia lai dia gi6¢i hanh chinh. Pay la khu vuc c6 mat dé dan cu cao, ndm 2010 TX. Sam Son

c6 mat do trung binh 3.008 ngudi/km?, cac huyen Hau Loc, Hoang Hoa, Quang Xuong c6 mat do trr 1.174
nguol/km2 dén 1.203 nguoi/km? Sy tap trung cac khu cong nghiép, khu kinh té, d6 thi da thu hat lyc lwong
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lao dong I6n tir cac huyén phia Tay cua tinh dén dinh cu va san xuat, doi hoi phai mé rong cac khu dén cu,
khu db thi va tao nén nhiing bat cap vé cong tac quy hoach va sir dung dat ven bién.

% Pdc diém sir dung dat khu viec ven bién

Nganh néng nghiép cd vai trd quan trong va chiém ti trong cao trong co cau kinh té cac huyén ven bién
tinh Thanh Hoa, trong khu vuc nghién ctiu ciing phat trién h¢ thdng muong mang, long dan noi dong va
ma rong dién tich ra phia cac bai boi. Cac cong trinh diéu tiét nude trén thuong nguon cac con song da 1am
gidm dang ké lugng bun céat van chuyen vé ha luu boi dap cho vung ctra song, ven bién, gay thiéu hut luong
tram tich hiang nam bé sung cho viing ven blen va cura song dan dén hién tuong bo bi x6i 16. Ngoal ra, tinh
trang khai thac cat lau xay ra tran lan lam mat can bang tram tich, lam x0i 16 bo bién, cira song nghiém
trong, nhat 1a céc cira song thudc hé théng song Ma. Vigc khai thac nguon tai nguyén ven bién luon di doi
véi viéc tan pha rirng ngap man va rirng phi lao chan gié ven bién gy ra hién tugng x6i l6 cho nhiép doan
bo. Bén canh d6, viéc phét trién cac hoat dong du lich cling tré nén soi dong trong khu vuc véi nhiéu khu
nghi dudng méi xay dung ¢ quy md Ién nhu khu resort FLC Sam Son va hang chuc cac khu resort ven
bién khéc ciing tac dong x4u dén moi truong khu vuc ven bién, 1am cho tai bién x6i 15-bdi tu dién bién
phuc tap hon.

% Cdc cong trinh dé ke bao vé bo bién

Trong khu vyc nghién ctu tir TX. Sam Son dén H. Quang Xuong, h¢ thdng dé ke duoc tap trung xay
dung chu yéu & khu vuc cira song M4. O céc khu vuc con lai van chua duoc quan tam, dau tu xay dung hé
thdng dé ké ven bién. P6 ciing 1a mot trong nhitng nguyén nhan chinh dan dén hién trang x6i 16 hién nay
tai Thanh Héa.

Hznh 4. De bién xa QUang Cu (Sam Son) bl pha hity sau béo
3.2. Danh gid nguy co x6i lé dwong bo
3.2.1. Phan tich si thay doi dwong bo theo thoi gian

Dir liéu vién tham voi ddc diém da thoi gian, dugc thu thap trong nhiéu thoi ky va phi trim cho ca mot
khu vuc rong I6n chinh 1a céng cu hiru hiéu cho viéc theo ddi su bién dong cua dudng bd ndi riéng va cac qué
trinh x6i 16 - bdi tu n6i chung. Cu thé, c4c chi s6 xac dinh ranh giéi mat nuée (Normalized Difference Water
Index - NDWI) dugc sir dung dé xac dinh su bién dong duong bo trén anh vién tham theo cac cong thirc:
PSWIR—PMIR

NDWI, =
PSWIRtTPMIR
NDWI, = PNIR—PGreen
PNIRTPGreen
PMIR—PNIR
NDWI3 = ——mm—
PMIRTPNIR
PMIR—PGreen
NDWI, =
PMIRTPGreen
NDWIs = PSWIR—PGreen
PSWIRTPGreen

trong do: ) )
NDW!I - Chi so6 khac biét mat nudce chuan hda

PGreens, ANIRy VIR, PSWIR = Lan luot 1a cac kénh mau xanh lyuc, can hdng ngoai, hong ngoai song trung va
hong ngoai séng ngan.
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~ Anh Landsat 7 ETM+ (2009) " Anh Landsat 8 OLI (2013)
Hinh 5. Nguon di liéu dnh vé tinh tai khu vic nghién ciru qua cdc nam

Két qua phan tich cho thy khu vuc bo bién xa Quang Cu (TX. Sam Son) c6 dién bin x6i 16-bdi tu xen
k&, chiu anh huong khd manh mé tir hoat dong caa song Ma va cac hoat dong xay dung cac khu nghi dudng
ven bién. Poan bd bién doc huyén Quang Xwong hau hét déu bi x6i 16 manh, hang chuc km thugc céc xa
Quang Vinh, Quang Théi, Quang Dai bj sat I nghiém trong va 6n dinh dan trong nhiing nim gan day.
Dudi tac dong ciia x0i & b va cac hoat dong cua con ngudi, dai rirng phong ho cé noi chi con rong khoang
30m va néu khong c6 cac phuong an bao vé thi vai nam t6i, dai rimg phong ho noi day s& bién mat.

3.2.2. Badnh gid nguy co xoi lo duong bo

Trén thé gidi, viéc danh gia nguy co ton thuong do x6i 16 tai khu vuc ven bd ciing dugc nghién ciu kha
chi tiét vai chi sé CVI (Coastal Vulnerability Index) cia Gornitz (1990, 1991, 1993), Gornitz va Kanciruk
(1989), Gornitz et al.(1991, 1993) [Gornitz V., 1990; Gornitz V., 1991; Gornitz V., 1993; Gornitz V. va
Kanciruk P., 1989; Gornitz V., White T. W., Cushman R. M., 1991; Gornitz V., Daniels R. C., White T.
W. va Birdwell K. R., 1993], chi s6 CSI (Coastal Sensitivity Index) ciia Shaw et al. (1998) [Shaw J., Taylor
R. B., Forbes D. L., Solomon S. va Ruz M. H., 1998], chi s6 CEI cua Catto et al. (2003), Catto (2012)
[Catto N. R., Scruton D. A. va Ollerhead L. M. N., 2003; Catto N., 2012]... véi 6 (CVI) hoic 7 thdng s6
(CSI) dau vao khac nhau. Tai Viét Nam, cic phuong phap danh gia nay, dac biét 12 viéc 4p dung chi s CVI
da dugc thuc hién cho mot s khu vuc khac nhau (Vi Van Phai va nnk., 2008; Vi Van Phai va nnk., 2011;
Bui Quang Diing, 2012) [VU Van Phai va nnk, 2008; Vi Van Phai va nnk 2011; Bui Quang Diing, 2012].
Tuy nhién céc chi s6 nay duoc xay dung va &p dung cho céc khu vuc co duong bo bién dai hang ngan km
nhu cac bo bién phia tay, phia dong va ving vinh Mexico cia nudc My (chi s CVI) hozc Canada (chi s6
CSI). Khi &p dung cho cac doan dudng bo ngén, nam trong cung 1 déi anh huong cua cac diéu kién hai vian
ven b, nhiéu théng sé nhu mire d chénh léch muc thay triéu, chiéu cao séng trung binh, muc nuéce bién
dang... khong co su chénh léch dang ké. Nghién ciiu tai ving bién Viing Tau (Bui Quang Diing, 2012) [Bui
Quang Diing, 2012], Binh Thuan (Vii Van Phai va nnk., 2011)[ Vil Van Phai va nnk, 2011] cho thiy chi cé
3/6 thong s6 c6 su thay d6i dang ké, co ¥ nghia trong viéc danh gia nguy co x6i 16 duong bd. Mot s6 chi sb
dugc xay dung mang dic trung cua vang nghién ctru nhu yéu t6 vé doan duong bo chiu anh huong cia
bang, tuyét trong CEI (Catto et al.,2003) [Shaw J., Taylor R. B., Forbes D. L., Solomon S. va Ruz M. H.,
1998], khong mang tinh phd quat c6 thé ap dung cho céc khu vuc khéc nhau. Chi sé CEI dugc xay dung
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dua trén Chi s6 ton thwong déi bd CVI (Coastal Vulnerability Index) va dwoc tinh toan theo 7 bién sb cau
tao dét da (a), d6 cao bd bién (b), do ddc suon bo (c), chiéu sau x6i 16/bdi tu (d), dai thyc vat ven bo (e),
hién trang sir dung dat ven bo (f) va didu kién dé/ké (cac cong trinh bao vé, g) voi thang diém tir 1 d&én 5.
Chi sé CEI duoc tinh nhu sau:

axbxcxdxexf=xg
7

Két qua tinh toan theo chi s CEI cung cdp mét co s& toén hoc dinh lwong twong d6i don gian dé sip
xép cac doan duong bd theo mirc d6 bién dong trong ddi cua chlng va c6 thé dugc sir dung dé nhan ra cac
khu vuc ¢6 nguy co x6i 1¢ cao, gidp tap trung cac ngudn luc nham giam thiéu cac tac dong cua qué trinh
bién dong b bién. Buong b tai khu vuc nghién ciru duoc phan ra thanh 5 bac c6 nguy co x6i 16 tir rat
manh, manh, trung binh binh, yéu va rat yéu (bang 2) va dwoc thé hién bang so dd nguy co x6i 1¢ dudng
bo theo chi s6 CEI (hinh 6).

Bdng 2. Phan cdp nguy co xdi 16 dwong bo bang chi sé CEl tai khu virc nghién cizu

CEI =

Ngwong CEI <10 10-15 15- 20 20- 25 >25
Béc Rét yéu Yéu Trung binh Manh R4t manh
Mau Xanhla | Xanh-vang Vang Cam Ds

cay chanh

e TR 4 I
Hinh 6. So dé nguy co xéi l6 dwong bo theo chi s6 CEI khu vuc thi X& Sam Son
den huyén Quang Xuwong, Thanh Hoa

3.3. Két qud nghién cizu va thdo lugn

Hién tugng xoi 1o ciia dai bo bién trong khu vuc nghién ciru tir TX. Sim Son dén H. Quang Xuong dién
bién rat phuc tap theo thoi gian va khong gian, xay ra & nhiéu noi va gy hau qua rat nghiém trong, phu
thudc vao cac diéu kién khi tuong thuy vin, cac yéu td thuy thach dong luc va ca nhitng tac dong caa con
nguoi. Két qua tinh ton bang chi sé CEI cho thay, khu vuc bo phai sdng M4, thudc TX. Sam Son c6 nguy
co x6i 10 yéu, dwoc cung cip bai ngudn tram tich tir Song Ma dua téi nén xu hudng bdi tu chiém xu thé
chu dao. Riéng phan cira bién Lach Héi thuoc x& Quang Cu do chiu tac dong tong hop ca dong chay tir
song M3 di ra va dong hai luu ven bién nén c6 cac khu vuc xi 16 - bdi tu xen k& nhau va bién dong theo
mua. Khu vic c6 nguy co bi x6i 16 manh nhat nam & khu vuc bai cat doc dudong H6 Xuan Huong, tir phuong
Trung Son, Bac Son vé phuong Trudong Son. Khu vuce nti Truong Lé ¢6 cau tao duong bo 1a da goc cing
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chéc, do cao bo bién 16n chi chiu tac dong mai mon cua séng, do vay muc dé x6i 16 khdng manh bang cac
khu virc khac c6 cau tao duong b 1a céc vat lidu ba roi cét, bot, sét, ban... co do gan két yéu. Phan dai ven
bién thudc huyén Quang Xuong c6 su bién dong manh vé dién bién duong bo, khu vue dudng bo thude cac
x& Quang Vinh, Quang Dai, Quang Hai, Quang Thai, Quang Loi c6 nhiéu doan co nguy co x6i 16 manh,
trong qua khtt, nhidu doan bo tai Quang Vinh, Quang Thai bi x6i 1¢ véi toe do khé 16n trén 20m/nam va 6n
dinh dan trong nhimg nam gan day. Két qua nay cﬁng trang khop véi cde nghién ciu trude d6 trong khu
vuc vé cac doan bo bi x6i 1¢ nghiém trong thuc cac xa Quang Vinh, Quang Théi, Quéng bai... Khu vyc
ven bo song Yén va cura Lach Ghep, thuge xa Quang Nham c6 xu huéng chiu xi 16 - boi tu xen ke do dia
hinh noi déy c6 dang 1 doi cat mong, nam sét ctra séng, d6 cao dia hinh thap, nhiéu dién tich nam thuong
truc trong d6i s6ng vd bo va cau tao duong b 1a cac vat lieu bo roi cat, bun, sét tir song dua ra nén kha
nang chdng chiu x6i I kém. Bén canh d6, day ciing 1a khu vuc c6 mat 6 dan cu cao, dai thuc vat ven b
kém phét trién hoac hau nhu khong c6 nén rat dé bj ton thuong khi xay ra cac hoat dong bao li va nudc
bién dang cao.

4. Két luan

Qua trinh bdi ty - x6i 1& & viing cira sdng, ven bién 1a hai mat cua mot qué trinh tai bién tu nhién da xay
ra tai viing ven bién. N6 khong chi gay thiét hai vé sinh mang, tién cua, dit dai, tai san ma con tac dong
manh dén méi truong sinh théi, anh huong dén kinh té - x4 hoi cua cac dia phuong, de doa dén su phét trién
bén viing tai cac ving cira sdng, ven bién. Trong nhitng ndm gan day dudi su tac dong thay dbi cua cac
diéu kién ty nhién nhu su bién doi khi hau, muc nuéc bién dang cao, cac hoat dong kinh té - xa hoi cua con
ngudi ¢ ving cira song, ven bién dugc diy manh da lam cho qua trinh x6i 1¢ dién ra phic tap ca vé quy md
va cuong do.

Dai bo bién tinh Thanh Hoa doan tir TX. Sam Son dén H. Quang Xuong kéo dai 38,5 km trong d6
khoang 8,5 km 1a cac duong b song vsa 30 km 13 bo bién. Tir nam 1950 - 2013 tinh trang x6i 1 - boi tu
da dién ra véi cac mirc do khac nhau. Thuyc trang d6 xuat phét tir su tac dong tong hop cua céac yéu té ty
nhién dén viing ven bién, cira séng cling véi tac dong cua con ngudi thong qua cac hoat dong san xuét va
cu tri. Cac két qua nghién ciru thu duoc cho thiy cac yéu té anh hudng dén qué trinh x6i 16-bdi tu viing
ven bién khu vuc nghién cttu bao gom céc yéu té ty nhién (dic diém dia hinh, cdu tao dudng bo, didu kién
khi twong thuy vin cua khu virc) va cac hoat dong nhan sinh khac. Két qua phan tich cho phép phan ving
cac doan duong bo tai khu vyc nghién ciru véi cac mire nguy co x6i 16 khac nhau tir rat manh, manh, trung
binh dén yéu va rit yéu, gidp tap trung cac ngudn luc nhiam giam thiéu cac tac dong cua qué trinh bién dong
bd bién, dic biét tai cac khu vuc co nguy co x6i 16 cao. Két qua nghién ctru, danh gia nguy co x6i 10 bo
bién tai khu vuc ven bién tir TX. Sam Son dén H. Quang Xwong c¢é ¥ nghia rit thuc tién phuc vu cong tac
quy hoach, phat trién bén viing kinh té - x4 hoi cia dia phuong.
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ABSTRACT

Application of CEI index to analysis rick coastal erosion
from Sam Son to Quang Xuong, Thanh Hoa province

Nguyen Thi Anh Nguyet!
I Institute of Marine Geology and Geophysics, Vietnam Academy of Science and Technology

Research results of shoreline changes in the area from the city. Sam Son to H. Quang Xuong, Thanh Hoa
province shows that the erosion process in this coastal strip takes place in the condition of a lack of sediment
combined with active activity of ocean currents. This trend, along with human activities such as exploiting
coastal mangroves, building upstream hydroelectric dams, reducing the supply of sediment materials ... are
factors that increase risk of catastrophe. The Coastal Erosion Index (CEI) based disaster risk assessment
allows the shoreline sections to be classified according to different grades. The analysis results show that
the city area. Sam Son has a weak erosion risk, provided by sediment sources from the Ma River, so the
accretion trend is dominant. As for the Lach Hoi estuary in Quang Cu commune, due to the combined
impact of both the flow from the Ma River and the coastal currents, there are areas of alternating erosion -
accretion and seasonal variation. The coastal strip of Quang Xuong district has strong fluctuations in
shoreline changes. The coastal areas in Quang Vinh, Quang Dai, Quang Hai, Quang Thai, Quang Loi
communes have many sections with strong erosion risk. Many coastal sections in Quang Vinh and Quang
Thai have been eroded at a relatively high speed. The results calculated according to the Coastal Erosion
index (CEI) give quite detailed results for each section of the shoreline, having practical significance to
contribute to the planning and sustainable development of the study area.

Keywords: Shoreline Change; coastal Erosion Index_CEIl; Thanh Hoa.
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ABSTRACT

The major scheme of Block Theory is to identify the possibility of block failures and to prevent the
movement of these “key blocks” from excavation faces. These key blocks can form specific sets of “danger
zones” and should be treated with additional supports. This study examines the use of block theory by
applying specific approach to identify potential key blocks that will affect the stability of the excavation.
The sequence of analysis starts from block generation by topological intersection of joint traces, follow by
key block analysis for removable blocks and their failure modes. The stability of the blocks will be justified
using kinematic and equilibrium methods. This procedure helps locating the unstable key blocks on
excavation faces and their shape, size and stability could be evaluated at local conditions. Experiments from
SinPung-Useong tunnel site show the advantage of specific approach in identifying keyblocks that are
dangerous to the excavation at exact location. Rock blocks are then projected in true 3D space to help site
geologists visualize potential block failures and structural conditions during excavation process.

Keywords: Block Theory; rock stability; geological hazard evaluation.

1. Introduction

One of the most serious problems of excavation in rock mass is the accidental falling of rock blocks that
are formed by the intersection of the excavation surface and fractures inside the rock mass. To predict and
prevent such falling of blocks, removability analysis of the rock blocks should be applied, especially in the
design of support systems.

Figure 1. Joint sets on a rock surface and rock blocks around a tunnel.

The intersection of fractures in a rock mass divides the rock mass into individual blocks. If an excavation
goes through this rock mass, new blocks may be formed at the excavation surface and some of these
“surface” blocks will have a shape that will allow them to fall or rotate into the excavation (figure 2). These
critical blocks determine excavation stability, therefore, in order to understand how such an excavation is
al blocks must be investigated.

Foundations

Bank cutting Blmﬂlmu

Figure 2. Different cases of key blocks in the rock mass.

* Authors corresponding
Email: nguyenquocphi@humg.edu.vn
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2. Block Theory
2.1. Types of blocks

The main aim of the Block Theory developed by Goodman (Goodman and Shi, 1985) is to geometrically
analyze the distribution of different types of blocks in relation to discontinuity surfaces and to determine
under which conditions these blocks may lose stability (from a kinematic point of view). This will enable
us to solve problems related to the design of rock excavations.

Although the shapes and locations of key blocks are fully three dimensional problems, the basic
principles of block types can be explained in the two dimensions. Generally, there are 5 types of blocks
which can be formed at an excavation boundary as shown in figure 3.

(a) Infinite
(b) Finite, tapered

Slope face
(c) Finite, removable
stable without friction
(d)  Finite, removable
stable with
sufficient friction

(e) Finite, removable
unstable without
support

Figure 3. Block types in a slope face (Um, 2001). (a) infinite; (b) tapered;
(c) stable; (d) potential key block; (e) key block

2.2. Mapping potential key blocks

Any excavation surface in rock mass can be represented as a plane, and this plane can divide the space
into upper half (U;) and lower half (L;). The space above excavation surface is called free space (denoted
as space pyramid, SP) and the space below the excavation surface is called excavation space (denote as
excavation pyramid, EP).

Using stereographic projection, the spherical regions formed on the stereonet by the intersection of the block
faces is defined as Joint Pyramids (JP), and the block pyramid (BP) is the intersection of the JP and the EP:

BP = JPNEP (1)
Theorem of finiteness

The first priority of block type identification is the separation between finite and infinite blocks.

According to the finiteness theorem (Goodman and Shi, 1985), a block is finite if its block pyramid (BP)

is empty (¢):

BP=JPNEP=¢ (2)
Or in other words, Joint Pyramids (JP) is fully within Space Pyramid (SP):
JP — SP (3)

The blocks do not satisfy criterion (3) fall into the category of infinite blocks. Therefore, by plotting
block faces on a stereonet and using the criterion given in equation 3, the finite blocks can be separated
from the infinite blocks.

Theorem of removability

Once the block is identified as finite, it could be either removable or non-removable (tapered) block.
According to the removability theorem (Goodman and Shi, 1985), the removable block must not only
satisfy the criterion given in equation (3) but also the criterion of equation 4:

JP#£¢ 4)

If the JP is empty (equation 4) and the block satisfies the criterion given in equation (3), the block
belongs to the tapered (hon-removable) category.

Since the JP is empty in tapered block, it does not show on a stereographic projection as the emptiness of
intersections of fracture orientations can not be seen on stereonet. Therefore, the joint pyramids that satisfy the
criterion given in equation (3) on a stereographic projection belong to removable block categories.

Therefore, the conditions of each block types can be summarized as follow:

Table 1. Block type and corresponding conditions.

Block type Conditions
Infinite block JP#¢ and BP#¢
Tapered block JP =¢and BP=¢
Removable block JP+¢and BP=¢
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Upper hemisphere stereonet projections can be used to identify the removable blocks (figure 4) and a
computer code has been developed using specific approach to identify potential unstable rock blocks on
excavation surfaces.

Joint Pyramid

Removable blocks

2(330 2(3

1(080/75) 1(08075)

3 (030/40)

4 (270110) 4 (270010}

Reference circle

Reference circle

Figure 4. Identification of removable blocks on stereonet.

Specific approach that is based on the specific location in space of fracture will be used along with Block
theory to identify true block assembly inside the rockmass.

3. Mapping potential key blocks along SinPung-Useong tunnel at Chungnam province, Korea
3.1. Geological setting

The investigated tunnel, 861m length, is located in KongJu-SeoSan rural route about 8km west of
KongJu city, Chungnam province, Korea. The tunnel is 8m high and has excavated to straighten the road
through the mountain. Topographic map, geological map as well as the layout of tunnel site is provided in

figure 5.
The tunnel site is composed chiefly of Precambrian metamorphic rock of banded gneiss. Predominate
foliations are oriented to 130—140/75—SQ andr the rock are ri]irgrhlyrweathered at exposed surface.

. m—a/i
=

)

Figure 5. Location and geological map of tunnel site
3.2. Fracture mapping at the tunnel site
Survey is carried out both the surrounding outcrops and inside the tunnel at different tunnel faces (figure
6) with the total length of 15m from the south-eastern entrance. The fracture mapping took place at outcrops
and the tunnel faces, consisting of fracture orientation, spacing, length, as well as the rock mass properties.
The photogrammetry survey tool was utilized for measuring fracture orientations at each tunnel faces and
the field data were sketched digitally.

104575 10+565
Figure 6. Facture mapping at tunnel faces
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3.3. Mapping potential key blocks along the tunnel

The SinPung-Useong tunnel is analysed using detailed 3D fracture data.

() (b)

Figure 7. 3D presentation of fractures inside (a) and outside (b) the tunnel

To identify the blocks that locate surround the tunnel, joint traces are projected to unrolled tunnel walls
(figure 8), and the block topologies are generated. The fractures from all different tunnel faces are projected
to unrolled tunnel map and then the critical blocks are identified through key block analysis. This procedure
only searches for the blocks that occur on the excavation faces. It speeds up the computational time as the
most dangerous key blocks must occur on the excavation faces.

292° 292°¢
7 A 0 7 A
104565 104573 10+580 104565 104573 10+580

Figure 8. Fracture projection and keyblock analysis on the unroll tunnel walls

It assists the determination of the location, dimensions and stability of individual blocks when the
geometry of an excavation and the fractures is well characterized.

Various shapes of blocks (e.g. tetrahedral, pentahedral or hexahedral) are identified at their precise
locations. There are totally 2196 blocks were identified in analyzed section, among them, 180 blocks are
key blocks or potential unstable blocks. Each block is coded into a database with its location, size, volume,
potential failure mode and required supports. The real 3D shape of key blocks is then reconstructed in 3D
space.

Figure 9. Removable blocks of the SinPung-Useong tunnel
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Average volume of key blocks is 0.1m? (~0.2 tonnes) with the largest keyblock volume of 1.95m? (~4
tonnes). Total unstable volume is 16.82 m? (~33 tonnes) and the blocks that are less than 0.1m?3 size account
for 80% of total number of blocks.

4, Conclusion

The main advantage of specific approach in Block Theory in this study is the way of forming the block
geometry. The shapes and locations of keyblocks are fully three dimensional, and hence, the use of fracture
sets to represent the fracture network would be an unwise simplification. Current approach is an actual data-
based method and it is convenient for designing support for keyblocks at their precise location.

Field example of SinPung-Useong tunnel site indicates that complicated geometric forms of block such
as pentahedral blocks and hexahedral blocks are frequently seen. Traditional approaches (eg. Unwedge,
ROCKS3D) analyze unstable blocks using represented fracture sets, uncertain locations of potentially
unstable blocks may lead to the blindness in designing required support systems. Therefore, the blocks
formed by traditional approach should be analyzed further based on the field investigations. In other words,
the results may have a certain departure from the actual case. The use of specific approach has the advantage
in identifying the unstable key block at exact location on excavation faces. This helps calculating of static
rock block and supporting the design of rock structures at precise locations.
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TOM TAT
Xac dinh cac khoi chia khoa trong duong ham sir dung md hinh
Ly thuyét Khoi - Mt cdng cu danh gia an toan khoi da

QuocPhi Nguyen?, TruongThanh Phi?
! Truong Pai hoc M6 - Dja chat
2 Truong Dai hoc Tai nguyén va Méi truong Ha Ngi

Y tuorng chinh ciaa mé hinh Ly thuyét Khéi 1a danh gia kha nang truot cua cac khéi da thong qua viéc
xac dinh cac khéi chia khoa (key blocks). Su tap trung cua cac khéi nay hinh thanh nén vung ¢6 nguy co
mat an toan cho cac cong trinh khi dang thi cong va can dua ra cac giai phap phu horp dé xir ly chang.
Nghién ctu nay phan tich céc ciu tric bén trong cua khéi da dua trén sy giao cit cua cac hé thong khe nit.
Tiép theo, cac khdi da dugc danh gia kha nang truot khoi bé mat va kiéu truot cu thé. Muc d6 an toan cua
tirng khéi da dugc phan tich dua trén phuong phap can bang gidi han. Két qua p dung cho tuyén duong
ham SinPung-Useong gan thanh phé KongJu, tinh Chungnam, Han Quéc cho phép xéac dinh dugc cac khdi
¢6 nguy co mat 6n dinh trong dudng ham ciing nhu hinh dang, kich thuéc cu thé cua ching. Cac khéi da
con c6 thé dugc md phong trong khdng gian 3 chiéu cho phép quan sat mot cach truc quan hon cac khbi da
¢6 nguy co cao trong qua trinh thi cdng cong trinh nham dé ra cac giai phap xi Iy phu hop.

Tir khoa: Ly thuyét Khéi; an toan khéi d4; danh gia tai bién dia chat.
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Ung dung md hinh Debris-2D va chi s6 FFPI hi¢u chinh danh gia
nguy co xay ra lii bun da tai khu vuc Cam Pha, Van Bon, Quang Ninh

Nguyén Quoc Phi®*, Nguyén Van Binh*
! Truong Dai hoc M6 - Dja chat

TOM TAT

Li bun da 12 mot dang tai bién thién nhién kha nghiém trong, dién ra thuong xuyén tai cac luu vuc co dia
hinh suon dbc, kha nang tap trung nuéc nhanh, do déc 1ong dan 16n cho phép dong lii di chuyén vai tée do
I6n véi cudong d6 manh va c6 stc pha hoai 16n, gy thiét hai nang né tai nhitng noi dong 1ii di qua. Bai bao
da st dung chi s6 FFPI hiéu chinh cho phép xéac dinh dugc cac khu vue co nguy co xay ra li bun d4 cao tai
khu vyc huyén Van Bon va TP. Cam Pha, tinh Quang Ninh. Céc vi tri o nguy co cao va ¢ su tap trung
cac ddi twong chiu ton thuong (mat d6 dan cu, diéu kién co so ha tng) da duoc lva chon dé md phong qué
trinh di chuyén cua dong 1ii bang mé hinh Debris-2D. Cac két qua md phong cu thé tai Ban Sen, huyén Van
Ddn di cho thay su hinh thanh va mirc d6 ngap lut cia dong 1 kha sat voi thuc té. Cac két qua md phong
da duoc mé rong ra nhidu vi tri tai huyén dao Van Don va TP. Cadm Pha nham dénh gid quy mé ciing nhu
mtec d6 thiét hai khi xay ra 1ii quét. Két qua nghién ctru cho thay viéc danh gia, phan ving du bao nguy co
xay ra tai bién phai duoc coi 1a mot phan quan trong, khdng thé thiéu trong qua trinh phét trién co so ha
tang, hudng t6i sy phat trién bén viing vé kinh té - x& hoi ciing nhu mai truong.

Tir khéa: 1ii bun d4, chi sé FFPI, mo hinh Debris-2D, Ban Sen.

1. Gigi thiéu

Lii quét (flash flood) khac Iii thong thuong & ha nguon (downstream flood) do chung thuong dién ra &
phan thuong ngudn cac luu vuc 16N, xay ra trong mét thoi gian ngin, chép nhoang, toe d6 dong chay lén,
cuong do manh va c6 strc pha hoai I6n, gay thiét hai nang né (Ban chi dao phong chdng lut bio Trung wong,
2015; Bell, 2002). Lii quét v6i thanh phan cha yéu gom nude mua va cac vat liéu bo roi trén mat dwoc dong
1ii mang theo trong qua trinh di chuyén. Ngudi ta ¢6 thé chia lii quét thanh nhiéu dang khéc nhau dya vao
tdc do di chuyén, thanh phan vat liéu cia dong ... tuy nhién, chung déu c6 dic diém chung la chi xay ra
& phan cao cua cac luu vyc tiéu nudce va thuong do mua 16n trong khoang thoi gian ngan, trén mot dién
tich nho gdy ra. Lt bun dé (debris flow) la mét dang dac biét cua 1ii quét, thuong xay ra ¢ cac dong chay
tam thoi va cac song sudi nho & mién ni mang theo nhiéu vat liéu bun d4 do vay c6 sic tan pha huy diét
ghé gom. Hau hét nhimg dong bun thudng bat ngudn tir sy truot dat gdy ra, du6i anh huong cua nhidu nhan
t6 khac nhau nhu mua 16n kéo dai, X061 mon suon déc, trugt ngdm hay cac hoat dong cia nudc ngam. .
nhitng manh vun dat, da do trugt dat cudn di hoa voi dong nude 1it do mua tré thanh céc dong bun. Vat II@u
trong 1 bun da c6 thé gdém ca bun va da, co khi chu yéu 1a d4 hoac chu yéu 1a bun két hop voi cac vat liéu
do dong cudn theo trong qua trinh di chuyén cua chiing. Lii bun da thudng xay ra mot cach dot ngot, nhanh
chéng, c6 toc @ dong chay I6n hon va dién ra trong mot thoi gian ngan hon cac dang lii quét khac khi cac
vt lidu bi dan trai khi dén dia hinh thap, 1am giam dong nang cta dong lii (B6 Tai nguyén va Mai trudng,
2010; Cao bang Du, 1995; Bell, 2002).

Trén thé gici, hién twong i quét, 1i bun d4 tai cAc tiéu luu vuc c6 d6 dc cao ciing nhu c6 kha nang tap
trung nuéc nhanh ludn 1a mot trong nhiing van dé quan tam hang dau cua cac nha nghién ctu vé tai bién ty
nhién. Viét Nam 13 mot dat nudce o téi 75% dién tich 1a ddi ndi, do vay cac hién tuong 1i quét, 1i bun da
xay ra tuong d6i phd bién, nhat 14 tai cac tinh thuoc khu vgc mién nai phia Béc. Theo thng ké cua Uy ban
Phong chdng lut bo, chi tinh riéng trong 15 nam (1990-2005) lii quét, 1ii bun d4 da lam chét va mat tich 965
nguoi, bi thuong 628 ngudi, lam d6 troi 13.280 nha, 197.879 ha lta va hoa mau bi hu hong. Tong thiét wéc
tinh khoang 1.915 ty ddng (Ban chi dao phong chéng lut bio Trung wong, 2015). Riéng tai Quang Ninh, chi
sau 3 ngay mua Iii (tir 26-28/7/2015), thiét hai vé tai san do mua Iii gay ra trén 1.200 ty dong, 23 nguoi thiét
mang va mét tich (Bao Lao dong, 2015; Van phong thuong truc ban chi dao phong chéng lut bdo Trung
uong, 2015).

*Tac gid lién h¢
Email: nguyenquocphi@gmail.com
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Quang Ninh Ia tinh mién ndi-duyén hai thugc ving Pong Bac cua Viét Nam véi hon 80% dién tich la
d6i nai va hon 2000 hon d4o ndi. Luong mua trung binh 1én t6i 1.700-2.400mm, s6 ngay mua hang nam tir
90-170 ngay. Mua tap trung nhiéu vao mua ha (hon 85%) nhat la céc thang 7 va 8 (Van phong thuong truc
ban chi dao phong chéng lut bio Trung wong, 2015). C4c hoat dong ciia con ngudi, dac biét 1a hoat dong
khai thac khoang san, cha yéu la khai thac than tai Quang Ninh di tao nén mot lugng dat da thai rat I6n.
Nhiing bai thai than tir Mong Duong, Cao Son, Coc Séu,... thuong dugc tap trung véi khéi lugng rat lon.
Viéc hang trdm tri¢u m3 dat da duoc tap két thanh cac “qua nui nhan tao” khéng 16 bi thim siing nudc nhu
dot mua lich sir cudi thang 7/2015 co thé d6 ap xubng bat ctr Iic nao san phang ca vung dan cu rong I6n
phia chan bai thai va khién hang tram ngdi nha ngép chim trong bun dat trong tich tac. Véi cac diéu kién
dia hinh va khi hau nhu vay cong véi su bat lgi vé diéu kién dia chat va cac hoat dong nhéan sinh nhu quy
hoach dat, khai thac rimg qua muc da lam cho tai bién 1i bun d4 phat trién manh hon va trd thanh mot van
de nghiém trong cho sy phat trién ciia Quang Ninh. Lii bun da khong nhung gay ra nhirng thiét hai truc tiép
vé ngudi va ciia ma con 1am anh hudng nang né téi méi treong sinh thai va phai rat nhidu nam sau khi tran
lii di qua méi ¢d thé khic phuc dugc. Do vay, viéc danh gia kha ning xay ra lii quét va mo phong cac dién
bién cu thé ciia mot tran 1i quét s& gidp cho viéc xay dung cac bién phap phong tranh tét hon, phuc vu cong
tac quy hoach, phét trién bén vitng kinh té-xa hoi cua dia phuong.

2. Tinh hinh li bun da tai khu vuc nghién céu va phuwong phap nghién cau
2.1. Hign trang lii bun dd tai khu vec nghién ciu

Véi cac diéu kién dia hinh chu yéu 1a doi nui c6 d6 dbc cao va khi hau néng 4m, cong véi su bat lgi vé
diéu kién dia chat va cac hoat dong nhan sinh nhu 1am nha ctra, Xay dung duong giao théng, khai thac
khoéng san, ... da lam cho tai bién It bun d4 phat trién ngay cang manh hon va tré thanh mot van dé nghiém
trong cho su phéat trién cua tinh Quang Ninh. Riéng tran mua, lii lich sir kéo dai cudi thang 7, dau thang
8/2015 gay thiét hai 16n, cu thé, tai huyén Van Don, uéc tinh chi riéng nganh thay san, nudi ca long bé trén
vinh da thiét hai hang chuc ty dong, lii bun da ciing khién 40ha hoa mau cua ngudi dan bj mét trang, giao
thong bi cit dut, tran 1t quét da lam sat |16 2 doan dudng giao thong (~200m) chia cat 2 thon Na Na va thon
Ban Sen, cudn troi 500m ké duong thon Na Na. Tuy nhién rat may khdng c6 thiét hai vé nguoi trong tran
1& quét lich st nay. Tai TP. Cam Pha, chi trong vai ngay céc tran 1i quét da lam 3 ngudi chét (3 me con
trong mot gia dinh) va trén 70 ngdi nha bi hu héng nang vai tong sé ho bi ngap nudce 1a 4180 ho. Ngoai ra
tran mua lich st nay con 1am thiét hai 480 triéu dong cho nganh ndng nghiép, tong thiét hai ¢ s& vat chit
mot s6 don vi co quan 1én téi 300 ty dong.

2.2. Nguyén nhan xdy ra lii bun dd trong khu vuc nghién ciru

Céc két qua nghién ctru, diéu tra cho thiy, nhitng nim gan day nguy co truot I¢ dat dé tai khu vuc huyén
Van Pon va TP. Cam Pha c6 chiéu hudng gia tang (Ban chi dao phong chéng lut bio Trung wong, 2015;
Béo Lao dong, 2015) véi su xuat hién rat nhidu nhiing khéi trugt 16n nho khéc nhau. Mot s6 nguyén nhan
gay nén hién twong 1ii bun da tai khu vuc bao gom:

Mua 16n tap trung trong thoi gian ngan hoidc kéo dai lam luu lwong va muc nuée & cac con sdng, sudi,
cac hd chira va long thung liing ting 18n, dang 1én dot ngot khi dap ngan bi v& hodc vuot qué stc chira s&
tao ra dong li.

Dia hinh cha yéu 1a ddi ndi, phan cit manh, d6 déc suon, do doc luu vuc 1on. Phan tich dia hinh, dia
mao cho thay day 1a ving ndi c6 suon rat doc, 16p phu bé mit yéu din dén kha ning thoat nuéc mat kha
nhanh ciing 14 nguyén nhan tao nén 1i khi c6 mua 16n tap trung trong thoi gian ngéan hoic kéo dai.

Dic diém dét dai yéu, tham phi thuc vat mong khién qua trinh bdo hoa 1op dat da trén bé mat xay ra rat
nhanh, tinh trang sat 1& ¢6 thé xay ra & rat nhiéu noi trong khu vuc, nhat I nhimg noi ¢6 ciu trac dia chét
phtic tap. Khi gap mua véi cuong do 16n, dat da bi bdo hoa véi nudc, phan dat da bi phong hoa bi ngam
nuéc, dé dang sat 16, 1a nguon vat ligu ban dau cho dong 1ii bun da di chuyén.

Céc hoat dong cta con nguoi tic dong khdng nho toi viéc xay ra 1i quét, 1o bun d4. Hoat dong khai thac
khoang san thudng tao ra cac moong sau, ho thai cd kha nang tich nudc 16n, cac béi thai lon c6 luc két dinh
yéu, khi c6 mua, kha ning sat 16 rat cao. Nguoi dan & cac ving ddi nai thuong phé rimg dé trong cac loai
cay mai mang lai hiéu qua kinh té cao. Viéc canh tac khong hop 1y, dung cach cia phan 16n nguoi dan
trong khu vuc ciing anh hudng rat 16n téi méi trudong dia chat, lam cho dat d& bj rira troi, x6i mon, suy
thodi, tich tu lai dudi cac dong chay tam thoi va la ngudn vat liéu bd sung cho dong lii. Mot s6 noi ngudi
dan thuong xay nha, lap cu sat cac vach nii va trén dﬁ)i nGi, chinh viéc nay ciing lam cho lién két dat da ¢
cac noi d6 bi yéu di, nguy co sat |5 1a rat Ién. Nhiing yeu t6 trén khi gap mua 16n tap trung trong thoi gian
ngan hoic mua 16n lién tuc trong nhiéu ngay s la diéu kién rat tot xay ra cac lii quét, 1ii bun da (Bo Tai
nguyén va Méi truong, 2010; Nguyén Qudc Phi va nnk., 2016; UN-ESCAP, 1988).
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2.3. Phuwong phdp nghién ciru
2.3.1. Chi 6 nguy co lii quét FFPI

Chi s6 nguy co il quét (Flash Flood Potential Index - FFPI) dugc phat trién boi Greg Smith va cac
cong su ¢ Trung tam Quan 1y Iuu vyc song Colorado (CBRFC) (Greg, 2003).

Chi sé FFPI dugc xay dyng dua trén viéc sir dung cac phan mem lap ban db GIS dé tich hop 4 yéu tb
vat Iy lién quan dén lugng mua chay tran. Nhiing yéu té ndy bao gom: d6 ddc dia hinh, d¢ che pha/ hign
trang st dung dat, diéu kién thd nhudng va tham thuc vat/rimg. Céac gié tri duoc tich hop dé tao ra gia tri
FFPI tong hop thé hién kha nang xay ra lii quét tai mot vi tri cu thé. Trong d6 16p do dbc c6 tm quan trong
hon nhiing yéu t6 khac do tac dong déng ké do dbc cd trong phét trién 1i quét cta luu vyc. Cong thic tinh

toan c6 dang:
(M+L+S+V) )

N

FFPI =

Trong do: M = D6 dbc dia hinh

L = Pét duoc che phu/hién trang st dung

S = Loai dat/két cau

V = Tham thyc vat/mat d6 rieng

N = Téng céc trong s6, (L, S va V duoc gan trong s6 1a 1. N s& 16n hon 4 khi M ¢6 trong

s6 16n hon 1)
K& tir khi ra doi dén nay, nhidu nha nghién ctru da cai tién cong thuc tinh toan FFPI cho phi hop Vi
ting diéu kién thyc té tai cac khu vuc cu thé.

Bdng 1. Cac phwong phap tinh toan FFPI

STT Céng thiic Tac gia Ghi chu
M+L+S+V) : M>1
1 FFPI = — Greg Smith (2003) [11] L=S=v=1
(1.5(M) + L+ S+ 0.5(V)) James Brewster (2009) Mf L5
2 FFPI = V=05
4 [9] L=S=1
M+L+S+V) Raymond Kruzdlo and | —C=\/=
3 FFP| = ——— ——— Joseph Cure (2010)[12] | M=L=s=V=1
4 FFPI = w Joseph Cure (2012) [10] Mo

2.3.2. M6 hinh Debris-2D

M6 hinh Debris-2D do nhém tac gia Ko Fei Liu (Liu et al., 2014) duoc phét trién dua trén co s& cac
két qua thuc nghiém tai Bai Loan (2006, 2009). M6 hinh dwoc xay dung dwa trén 2 nguyén tic chinh:
% Nguyén tic bao toan khéi lugng (mass conservation):
OH  d(uH) = A(VH)
ot ' ax | ay
Trong do: u, v - Téc d6 theo chiéu sau trung binh
t - Thoi gian di chuyén cua dong li
X, Yy - Vi tri di chuyén cua dong li
H - B sau dong i
% Nguyén tic bao toan momen (momentum conservation):

=0 @)

2
o) | aUTHH awvmy 9B . oH 1
Frau T rr gH cos 8-~ — gH——+ gHsin6 —— (3)

Trong d6: g - Gia téc trong luc (9,8m/s)
B - Do cao dia hinh
70 - Ung suat bé mat dia hinh
S lidu dau vao cho mé hinh bao gém: Biéu kién bé mat dia hinh, cac vi tri ngudn vat liéu ban diu cua
dong lii, cc thong s dong 1di, diéu kién tham phi... va két qua 1 vi tri dich chuyén cta dong 1ii theo thoi
gian trén bé mat dia hinh cing toc d6 va do sau ngap lii cua ting vi tri cu thé.

3. Két qua nghién ciru
3.1. Keét qud phén vang nguy co xdy ra lii quét

Dé xac dinh nguy co xay ra 1&i quét tai vung nghién ctru, mo hinh FFPI da duoc st dung véi 4 thong s6
dau vao chinh bao gom: Do doc dia hinh, diéu kién I6p phu bé mat, lugng mua va diéu kién thé nhudng.
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Lép pha bé mat

(bao adm ca |p phi rina)

‘ Dia hinh (B9 déc) 4‘ L
uong mua

‘ Thé nhuding

Y vy A 4

‘ Dong chay mat ]

Y

[ Li Iut J

Hinh 1. C4c théng sé dau vao ciia md hinh FFPI

Do dbc dia hinh duoc xac dinh tir ban db dia hinh cua khu vuc nghién cuu.

21 1rm

W 0EE 20T

WO020.L0T

204250
Hinh 2. So dé dé déc tai khu vuc nghién ciru

Diéu kién 16p phu bé mit tai khu vuc nghién ctru duoc thé hién thong qua chi s6 thuc vat NDVI. Chi sb
NDVI dugc tinh theo cong thuc:

NIR-R
NDVI = —— (4)
NIR+R
Trong do: NIR: gi4 tri phan xa phd trong ving can hdng ngoai (Near-infrared)

R: gié tri phan xa pho trong viing 4nh sang d6 (Red)

Ban d6 chi s6 thuc vat thé hién muc do che phu thyc vat trén mat dét va duoc thé hién bﬁng chi sb
thuc vat NDVI. Gi4 tri NDVI bién ddi trong khoang tir -1 dén 1, trong d6 khu vuc c¢6 do phu thyc vat day
s& co chi s6 NDVI cao (~1) va ngugc lai. Trong hinh 3 dudi day, nhimg khu vuc ¢6 mau tir xanh |4 cay
dén do 1a nhimg khu vuc c6 16p phu thuc vat trong khu vye nghién ciru.
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Hinh 3. So do chi sé thuec vat NDVI khu viec nghién cizu

% Diéu kién thd nhudng cua khu vyc nghién ctru dugce thé hién thong qua chi s6 d0 Am dat su dung
phép bién d6i Tasseled Cap. ) o
Bang 2. Bang trong so ciia phép bien doi Tasseled Cap cho danh Landsat 8 OLI [7]

Thanh phan Kénh 2 Kénh 3 Kénh 4 Kénh 5 Kénh 6 Kénh 7
D¢ sang 0,3029 0,2786 0,4733 0,5599 0,5080 0,1872
(Brightness)
b) xanh -0,2941 -0,2430 -0,5424 0,7276 0,0713 -0,1608
(Greenness)
Do am 0,1511 0,1973 03283 | 03407 | -07117 | -04559
(Wetness)

21°1700"

21°1700"

JO0AE.L0T

WO0GELDT

DO dra dat
D6 max

W00E0.L01
W0080:L0T

2°4250" 0°4L50"

a) b)
Hinh 4. So do d¢ am ddat vao miia mua (a) va mia khé (b) tai khu vuc nghién cizu

> Tong hop két qua tir cac nghién ctru c6 trude (Cao bang Du, 1995; Nguyén Qudc Phi va nnk.,
2016) lién quan dén nguy co xdy ra 1i quét tai Viét Nam cho thay yéu t6 do doc dia hinh la yéu to quan
trong nhat, luén dong vai tro chu dao cho viéc hinh thanh dong 11, do vay yéu to nay dugc xay dung véi
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trong s6 cao hon cac yéu t con lai. Két qua tong hop cac thong s dau vao cho phép thanh 1ap ban d6 nguy
co 1t quét tai khu vuc nghién ctru theo cong thirc sau:

*
FEP| - 1.5*S +;/5+W +R 5)

Trong d6: S - Do dbc dia hinh (Slope)
V- Lép phu thuc vat (Vegetation cover)
W- D6 am dét (Soil wetness)
R - Luong mua (Rainfall)
Trong d6, khu viyc nghién ctru, d6 doc dia hinh duoc xac dinh ¢o tinh quyét dinh cao nhat dén nguy
co xay ra lii quét, do d6 cia yéu té do ddc duoc dit trong s6 cao nhat. Cac yéu té con lai duge cho trong
sO tuong duong nhau va két qua dugc thé hién nhu trong hinh sau:

21°1700"

Ww.EELOT

L0080 40T

Hinh 5. Ban do nguy co xay ra lii quét tai khu viec nghién ciru

Ban d nguy co lii quét tai khu vuc da duoc ddi sanh vai két qua khét sat cac vi tri chiu anh huong cua
con lii lich str thang 7/2015 cho thay cac vi tri dd xay ra i quét déu nam tai cac vi tri c6 nguy co cao va rat
cao. Dé lya chon céc tiéu luu vuc cu thé phuc vu muc dich mé phong hoat dong caa dong 1ii, cac vi tri co
nguy co va dac biét 1a noi tap trung cao cac d6i tuong chiu ton thuong nhu khu vuc déng dan cu, hé théng
co s& ha tang, mang ludi giao thong phat trién manh, 1a noi tap trung cac hé théng cong trinh cong cong
cling nhu céc hoat dong kinh té da duoc lya chon, bao gdm 7 diém tai huyén Van Pon va 4 diém tai TP.
Cam Pha.

3.2. Kétqud md phéng qua trinh di chuyén ciia dong I tai mét sé vi tri thugc khu varc nghién citu
«» Két qua mo phong tai Ban Sen, Van Bon

Trong dot mura 1i lich st cudi thang 7/2015, khu vic Ban Sen 14 noi bi thiét hai nang né& nhat huyén
Van Ddn. Toan bo 30 néc nha véi 75 ngudi cua thén Ban Sen bi chim dudi muc nude li. Myc nudc lic
I&n cao nhat dat 13m so vai bé mat dia hinh. Tuy khong bi thiét hai vé nguoi do sy so tan kip thoi cua
nguoi dan song hau nhu toan bo tai san, hoa mau bi tan phéa nang né. Thong ké sau i cho thay khoang
25ha cam sanh va hang chuc ha ché ciia nguoi dan sap duoc thu hoach ciing bi dét da vui lap. Do lugng
nude mua qué I6n tran xudng bién lam nudc bién bi ngot hda khién cho khoang 80 ngan Iong tu hai, 50
ngan Iong ngao va hang ngan bé hau dang sap dén ngay thu hoach gan nhu mat trang, tong thiét hai hang
chuc ti dong (Bao Lao dong, 2015).

Trong dot khao sat thuc dia caa nhém nghién ctu vao thang 3/2016, diu vét cua con 1i van con kha
rd, dau vét bun d4 con dé lai trén tuong va mai nha, lugng bun da trong nuée 1on, trung binh khoang
25%, nhiéu noi dat 40-50%, mat do udc tinh dat 1,12-1,2 tin/m?3. Nhiéu khdi d4 ning hang tan nam rai
ré4c xung quanh ban va toan bo dién tich cam sanh & cudi thon bi céat vui lap khéng cé kha nang trong lai
dugc. Céc tuyén duong tuy da duoc stra chita song nhidu chd van bi nuéc khoét sau tao thanh nhirng ham
éch rong vai mét.
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Két qua khao sét tai khu vuc cho thdy nhiéu vi tri sat |6, tao ngudn vat liéu cho dong lii xuét hién trén
sudn déc va doc theo thung ling. Két qua diéu tra thuc té cho thay khi luong nude mua d6 xubng trong
mét thoi gian ngén, dong 1ii tap trung nhanh tir nhiéu huéng khién cho myc nuéce doc thung ling khu vuc
Ban Sen dang 1én cao d6t ngot, muc nude cao nhit do dugc cao khoang 12-13m, ngap hau hét cac néc
nha trong thon.

Hinh 6. Hinh dnh khdo sat thuc té tai Ban Sen, Van Bén

Dua trén cac s liéu thu thap dugc, nhém nghién ciru di tién hanh md phong lai qua trinh di chuyén
Cua dong 1di trén nen dia hinh véi cac vi tri khoi truot I6n va ing suat chay (yield stress) cua thanh phan
chu yéu la bun, cat két hop cudi séi udce tinh trong khoang 300-1.000 Pa. Két qua thu dugc nhu sau:

Cau Cing

Ddap I'ra Ban

2 e
e X8 Quan Lgn. N

Hinh 7. Qua trinh di chuyén ciia dong lii theo thoi gian tai Ban Sen (Vin Don)

Két qua md phong sir dung md hinh Debris-2D véi 4 mdc thoi gian (mbi budc cach nhau khoang 5
phdt) nhan thay mirc do tap trung nude cua dong 1i dén khu vue x& Ban Sen ¢6 toc do nhanh va manh. Khi
vira Xuét hién hién tugng 1i quét (budc 1) dén khi mua 1 tiép can khu dan cu (budc 2) chi trong khoang 5
phdt. Sau khoang 10 phut (budc 3), dong it d& anh huong truc tiép dén khu dan cu. Do d¢ déc cao, lugng
nuée don vé I6n, dong chay thoat 1ii bi vUi 1ap, tham thyc vat mong nén toe do di chuyén cua mua 1ii rat
nhanh. Va sau khoang 15° thi hau hét vi tri tap trung dan cu tai thon Ban Sen dé bi dong 1 tran vé. Van
tdc cua dong 11 dat téi 2,5-14m/s, trung binh 4,58m/s. Sau khi nude rat, lugng bun da con lai cao khoang
2,5-3m, gay VUi lip hau nhu toan bd nha cira, rugng vuon cua ngudi dan. Két qua méd phong khé sat véi
thuc té cua khu vuc.

+ Céc khu vuc c6 nguy co xay ra 1 quét

Nhém nghién ciiu tiép tuc tién hanh méd phong cho mét sé khu vuce c¢6 nguy co cao tai huyén dao Van
Don va TP. Cam Pha. Pay 1a cic vi tri ¢ nguy cao, 1a noi tap trung cac doi tugng chiu ton thuong nhu
khu vic dong dan cu va hé thdng co s ha tang, cac thiét hai vé ngudi va cua s& rat I6n néu xay ra lii quét.

> Vi tri LQO5: X& Ha Long, Van Bon
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Khu vuc md phong bao gdm 1 tiéu luu vuc nam phia trén hd thai khai thac than tai thdn 2, x3 Ha Long,
huyén Van Don. Duéi thung liing 1 khu vyc tap trung dan cu, cong trinh tram bién ap 110kV Van Ddn,
dura dién ludi tir dat lién ra huyén dao Co T6.

Két qua md phong cho théy, khi c6 mua 16n xay ra, kich thich 2 vi tri c6 kha nang hinh thanh khéi truot,
cung cap ngudn vat liéu ban dau cho dong 1, dong 1ii di chuyén cham (budc 1), trong khoang 5 phut bun
d4 van bi tham thuc vat gitr lai, nhung véi téc d6 nhanh va manh, chi 5 phut sau d6 (budc 3) mua I d3 bat
dau tiép can khu dan cu. Ty ur khi bat dau xuat hién 1ii quét dén khi nuée 1d anh huong truc tiép toi nguoi dan
chi khoang 15 phdt. Van téc cua dong li dat 0,32-4, 4m/s, trung binh 0,8 m/s. Vi tdc d6 nhanh va manh
nhu vay, kha néng 1d quét, 1d bun da gy ra thiét hai cd vé nguoi va tai san 1a rat lon.

Céc udc tinh ban du cho thay khoang 50 ngdi nha s& chiu anh huong caa dong 1d, trong d6 ¢6 10 ngdi
nha s&€ bi ngap sau tir Im tré 1én.

Néi Rimg Mice

Dd Tring

Hinh 8. Qua trinh di chuyén ciia dong lii theo thoi gian tai xa Ha Long (Vin Don)

> Vi tri LQO1: Phuong Cam Thach - Cam Thay, TP.Cam Pha

Khu vic phudng Cam Thach - Cam Thay thudc TP.Cam Pha c6 dia hinh dc, cha yéu 1a nui d4 voi, phia
trén dinh sau ndi Khe Sim ¢6 nhiéu mo than dang hoat dong nhu cac mé Cao Son, Coc Sau, Khe Cham...
Khu vuc md phong c6 dang thung liing hinh chit Y, nuéc tir trén cao don xudng 2 khe nho sau dé tap trung
thanh dong sudi cat qua khu dan cu déng duc ciia 2 phuong. Khong chi 1a khu vuc d thi, noi c¢6 mat do
dan cu tap trung cao, day con 1 khu vuc san xuat ciia Cong ty CP Ché tao may Vinacomin, truong Cao
ddng Cong nghiép Cam Pha va tuyén dudng chinh (QL.18) di qua vé6i luu luong xe qua lai hang ngay rat
I6n, két ndi cac thanh phd ven bién cua tinh Quang Ninh.

M thitin Caiir S'ima

P, Cim Infer

t=10" t=15"
Hinh 9. Qua trinh di chuyén ciia dong li theo thoi gian tai P. Cam Thach (Cam Pha)

Két qua md phong cho théy, khi xay ra mua 16n, nude mua s& nhanh chéng tap trung & cac khe nii va
chay xudng phia dudi véi van toc rat 1on hinh thanh Iii quét. Chi trong vong 5 phut sau khi hinh thanh va di
chuyén, dong 1ii da anh huong tryc tiép téi khu dan cu phia dugi chan ndi. Tuy c6 16p phu thuc vat kha day
phia suon nai song do dd ddc qua Ion, khdng 6 vat can nén 1ii c6 thé nhanh chéng di chuyén dén khu dan
cu. Van tbc md phong cua dong I dat 0,21-3,77m/s, trung binh 0,65m/s. Céc két qua md phong cho thdy
khoang 2.234 ngdi nha sé& chiu anh huong cua dong 1, trong d6 ¢6 1.384 ngdi nha sé bi ngap sau tur 1m tré
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1én. Véi quy mo va tée do ctia dong It nhu vay, néu xay ra lii quét tai khu vic thi mue do thiét hai vé nguoi
va tai san cua nhan dan 1a kha lon.
4.Két luan

Viéc &p dung cac phuwong phap tinh toan dinh lugng vao nghién ciiu tai bién dia chat néi riéng va hién
tuong tai bién I quét, 1t bun d4 ngay cang duoc quan tam do kha ning lugng hoa dugc céc thong sb va két
qua tinh toan. Qua két qua nghién ctru da chi rd ra rang hién trang lii quét, 1ii bun d4 phy thudc rat nhiéu
Vvao céc yéu td, cu thé cac yéu td dong vai trd quan trong nhét gay ra lii quét, 1ii bun d4 bao gdm luong mura,
d6 dbc dia hinh, d6 am dét va diéu kién tham phu thuc vat...

Két qua nghién cau sir dung mé hinh FFPI tai khu vuc nghién ctru da cho phép khoanh dinh duoc céc
khu vuc c6 nguy co xay ra lii quét cao. Trong do, tiéu luu vuc ¢6 sy tap trung cac ddi twong chiu anh huong
nhu nha cira, ruéng vuon, cac cong trinh céng cong... da dugc lya chon dé tién hanh mé phong qué trinh di
chuyén cua dong 1i sir dung mé hinh Debris-2D. Két qua md phong da cho thay téc do, ciing nhu pham vi
cuia vling anh huéng do lii quét gay ra. Cac két qua md phong cu thé tai Ban Sen, huyén Van Don da cho
thiy su hinh thanh va mirc d6 ngap lut cia dong 1ii kha sat vai thuc té. Ddng thoi, nhém nghién ctru ciing
da tién hanh md phong cho nhiéu vi tri khac tai huyén ddo Van Don va TP. Cam Pha.

Két qua nghién ciru cho thay viéc nghién ciru danh gia cac diéu kién dia chat, diéu kién ty nhién ciing
nhu nhén sinh dac biét 1a nhitng yéu té bét loi c6 kha nang gay ra tai bién dia chat can phai duoc tién hanh
chu d4o nham c6 dugc hiéu biét day du trudc khi trién khai cac du 4n co s¢ ha tng, hudng téi sy phat trién
bén virng vé kinh té - xa hoi cling nhu méi trudng.
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ABSTRACT

Application of Debris-2D model and adjusted-FFPI index to assess
the risk debris flows in Cam Pha and VVan Don, Quang Ninh province

Nguyen Quoc Phit, Nguyen Van Binh?
1 Hanoi University of Mining and Geology

Debris flows are a form of natural disasters that are quite serious, taking place frequently in basins with
steep terrain, rapid rainfall concentration and large bed slope allowing flows to move at great speed. With
a vigorous intensity and incredible destructive power, causing massive damage at places where debris flows
go through. The paper used adjusted FFPI index to identify areas with a high risk of debris flows in Van
Don county and Cam Pha city of Quang Ninh Province. Sites with high risk and concentration of
vulnerability (population density, infrastructure conditions) were selected to simulate debris flows using
the Debris-2D model. The results in Ban Sen, Van Don county showed that the formation and inundation
level of debris flows is quite close to reality. The simulation results have been expanded to many locations
in Van Don county and Cam Pha city to assess the scale as well as the extent of damage when flash floods
occur. The research results show that the assessment and zoning of forecasting the risk of disasters must be
considered an essential and indispensable part in the process of infrastructure development, towards
sustainable development of the area.

Keywords: Debris flows, adjusted FFPI index, Debris-2D model, Ban Sen.
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Distribution and Potential Ecological Risk of Heavy Metals
in Water and Sediments: A Case Study of the Four Rivers
in Hanoi City, Vietnam

Dao Trung Thanh®*, Nguyen Thi Hong?, Tran Thi Ngoc!
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ABSTRACT

Deposited sediments contain toxic heavy metals which can pollute surface water as well as aquatic
ecosystems. In this study, accumulation of heavy metals in sediment collected of the four rivers in Hanoi
city was assessed based on the Geo-Accumulation index (Igeo) and potential ecological risk was also
assessed based on ecological risk index (RI). Heavy metals concentrations were determined by Atomic
Absorption Spectrophotometer. Results of the research, All heavy metals were detected in sediment
samples with mean concentrations of Cr, Mn, Fe, Cu, Zn, As, Cd and Pb were range of 4.7-23.1; 17.7-65.3;
0.5-32.6; 1.6-53.7; 5.4-60.4; 11.3-43.4; 2.7-39.9; and 4.4-34 mg/kg dry weight, respectively. Besides, the
mean metal concentration in the water samples increased in the following order: Cd < Pb < Cu < As < Cr
<Zn < Mn <<Fe.

Keywords: Heavy metal; sediment, potential ecological risk; rivers in Hanoi.

1. Introduction

Contamination of heavy metals in the environment has attracted a wide concern due to the ever
increasing pollution of soil, sediment and water in many regions of the world (Cundy et al. 2003 and Gale
et al. 2004), especially in some developing countries like Viethamese (Anh M.T. et al 2003 and H.T.L. Tra
1999). Heavy metals such as nickel, chromium, copper, arsenic, cadmium, and lead are considered as
serious contaminants in the aquatic environment because of their persistence and environmental toxicity
(Zheng et al. 2008). Both natural and anthropogenic activities are responsible for the huge amount of toxic
heavy metals is discharged in the aquatic environment (Giguére et al. 2004). Rapid industrial development
and urbanization have provoked some serious concerns for the aquatic environment over the last few
decades. Due to sediment contamination by heavy metals in most of the urban rivers, about 80% of the
world populations are facing an increasing threat regarding water security (Yu G et al 2011).

Rivers, especially those flowing through urban areas, play a key role in preserving freshwater, adjusting
the local climate, and improving the environmental conditions. However, with accelerated population
growth, urbanization, and industrialization, heavy metal pollution of rivers has become a serious issue
(Thuong, N. T. etal 2013 and N.V. Phuong, et al 2018). River system of urban Hanoi consists of four major
rivers is To Lich River, Lu River, Set River and Kim Nguu River. Currently, because of the strong
development of urbanization environmental issues are increasingly aggravated. In the riverine ecosystems,
sediments can be polluted with various kinds of hazardous substances and heavy metals through several
pathways such as disposal of liquid effluents, traffic emissions, terrestrial runoff and leachates carrying
chemicals originating from numerous urban, industrial, and agricultural activities.

Numerous indexes have been developed to evaluate the environmental risk of heavy metals in water and
sediment based on their total content, bioavailability and poisonousness. For example, enrichment factor,
Geo-Accumulation index, and contamination factor of individual heavy metal in water and sediment are
calculated using its total content and sediment quality guideline value. The Geo-Accumulation index (Igeo)
(Muller, 1979) and Potential ecological risk index (RI) (L. Hakanson, 1980) have also been developed to
assess the combined risk of multiple heavy metals in water and sediment. The pollution load index compares
the metal concentrations with baseline values, which helps in assessing the enrichment of heavy metals in
water and sediment. The potential ecological risk index introduces a toxic-response factor for a given
substance that provides a simple and quantitative value for ecological risk assessment system. It is essential
to measure the concentrations of heavy metals in water and sediments of any polluted riverine ecosystem.
Therefore, the study was conducted with an objective to assess the abundance of some heavy metals i.e.

* Authors corresponding
Email: daotrungthanh@humg.edu.vn
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Led (Pb), Cadmium (Cd), Chromium (Cr), Copper (Cu), Zinc (Zn) and Arsenic (As) in water and sediment

of the four rivers in Hanoi city to estimate the status metal pollution.

2. Material and Method
2.1. Study area

The water (TCVN 6663-6:2018 (ISO 5667-6:2014)) and sediment (TCVN 6663 -13:2015 (ISO 5667-

13:2011)) samples were collected from nine stations of the four rivers are presented in Table 1.

Table 1. Locations of sampling sites along the four river in Hanoi city

No. Study location Symbol Coordinate
1 TL1 21°02'24.2"N 105°48'22.5"E
2 To Lich river TL2 21°00'54.6"N 105°48'17.6"E
3 TL3 20°58'48.7"N 105°49'09.4"E
4 Lu river L1 21°00'25.0"N 105°49'56.0"E
5 L2 20°58'58.3"N 105°50'05.2"E
6 Set river S1 20°59'35.8"N 105°50'35.6"E
7 S2 20°58'55.0"N 105°50'44.0"E
8 Kim Nguu river KN1 21°00'25.5"N 105°51'39.8"E
9 KN2 20°58'57.1"N 105°51'49.4"E

Watershed of To Lich river is divided into eight smaller sub-watersheds, which has four main drainage
rivers acting as first level wastewater drainage network: To Lich river, Lu river, Set river and Kim Nguu
river, with a total length of 38.2 km of the river, the average width of 10 + 45 m. The location of the rivers
in urban Hanoi are shown in the following map (Figure 1).

Thash Lict Dam

Figure 1. Map of urban Hanoi showing the study area and respective sampling points
2.2. Metal analysis in water

About 250 ml of the acidified composites were taken into a 300 ml beaker where 2 ml of the concentrated
HNOs were added. For mercury and arsenic analysis 1 ml of H,O, added and heated for 30 minutes. The
samples were filtered and then transferred to a 100 ml volumetric flask. Further dilution were made as per
required for metal analysis by AAS (Atomic Absorption Spectrophotometer).

2.3. Sediment digestion for metal analysis

Around 2 g of sample was taken in 100 ml beaker and placed on hot plate. 15 ml concentrated HNO3
were added and the samples were heated at 120°C for 1 hour. 5 ml of HCI was added and heated at 120°C
for 1 hour. Then 5 ml of HCIO4 was added and heated until 1-2 ml remains. For mercury and arsenic
analysis 1 ml of H202 added and heated for 30 minutes and made volume with DI (Deionized water) in
100 ml volumetric flask. Further dilution was made as per required. Finally the samples were examined
with AAS for metal estimation.

2.4. Pollution Assessment Methods

Geo-Accumulation Index (Igeo) and ecological risk index (RI) were utilized in the present research to
evaluate the levels of contamination of heavy metals found in the analyzed sediment samples.
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e Igeo of each heavy metal was measured through the following equation (Lu, X.W. et al. 2009):
L
1.5B; @
Where Ci is the calculated heavy metal’s i concentration in the sample; Bi is the heavy metals’ i
geochemical background value. For this present study, Bi is the background value of local soil (Wang, X.
et al. 2007). The constant 1.5 is brought in to bring down the consequence of likely deviation in the
background values. The Igeo for every heavy metal was computed and categorized as: “uncontaminated”
(Igeo < 0); “uncontaminated to moderately contaminated” (0 < Igeo < 1); “moderately contaminated” (1 <
Igeo < 2); “moderately to heavily contaminated” (2 < Igeo < 3); “heavily contaminated” (3 < Igeo < 4);
“heavily to extremely contaminated” (4 <Igeo < 5); “extremely contaminated” (Igeo > 5) (Lu, X.W. et al.
2009).
e The degree of contamination (Cg)

The Cq4 represents the degree of contamination with respect to heavy metals.
Ca = Xita Cf )

Where Cfi = i—’f is contamination factor, CJ, is the measured concentration of the sample and C} is the
R

Igeo = 1092

reference value according to Class | of the environmental quality standard for surface water;
The classes of Cq are uncontaminated, low, medium, and high for Cq values <8, 8 <Cyq < 16, 16 < Cqy <
32, and >32, respectively.
e Potential ecological risk index (RI) (L. Hakanson, 1980)

The potential ecological risk index (RI) was proposed by Hakanson, and had been used to evaluate the
harm of heavy metals in the sediments. RI is calculated using following formulas:

RI = Z E} ©))

Where E is the potential ecological risk factor of each heavy metal. The formula of E} for the single

heavy metal pollution is deduced as follows:
El =C}-Tf (4)

Where C} is the value of the concentration of heavy metal divided by the background value. Tf" is the
toxic factor of heavy metal, the values for Zn, Cr, Cu, Pb and Cd were 1, 2, 5, 5 and 30, respectively (L.
Hakanson, 1980). RI is categorized into four classes (L. Hakanson, 1980; Zhu et al., 2013). To describe the
RI, the following terminology was used: RI < 110, low risk; 110 < RI < 220, moderate; 220 < RI < 440,
considerable; RI > 440, very high.

2.5. Statistical analysis

The data were statistically analyzed by using the statistical package SPSS 20.0 (International Business
Machines Corporation [IBM] Armonk, NY, USA). The means and standard deviations of the metal
concentrations in sediment were calculated. A Pearson correlation analysis was used to assess the inter
element relationship in sediment. Multivariate methods in terms of principal component analysis (PCA)
were used to interpret the potential sources of hazardous element in sediment. Microsoft Excel 2013 was
used for other calculations.

3. Results and discussion
3.1. Heavy metal concentration in water

After sampling, water samples of the rivers in Hanoi city are preserved and analyzed, the analysis results
are compared to QCVN 08-MT: 2015/BTNMT column B1.
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Figure 2. Station wise heavy metal concentration (micrograms per litle)
in samples of rivers water according to location and sampling time

As shown in Figure 2, the concentrations of heavy metals (Cd, Cu, Cr, Zn, and Mn) three sampling
periods (March 2018, May 2018 and March 2019) met the standard of QCVN:08-MT:2015/BTNMT
column BL1 for surface water in Vietnam, while average content of Fe, Ph, and As were exceeding the
environmental quality standard: Concentration of Fe was range of 1.16-4.76 times higher than QCVN;
concentration of Pb was range of 1.07-3.36 times higher than QCVN; concentration of As was range of
1.07-1.51 times higher than QCVN. It can be explained that because the current sewer system of central
area in Hanoi is combinatorial sewerage system to drain for rainwater and wastewater. Owing to lack of or
improper wastewater treatment facilities, domestic and services wastewater are often discharged into the
rivers system, resulting to pollution. The poor quality of wastewater effluents is responsible for the
degradation of the receiving sources and the aquatic ecosystem. Besides, releases of untreated toxic
effluents are the major sources of heavy metals in any aquatic ecosystem.

The mean metal concentration in the water samples increased in the following order: Cd <Pb < As< Cu
< Cr < Zn < Mn << Fe. Significant variations in the concentrations of metals were found among sites.
However, overall, no clear trend could be observed for the nine areas.

3.2. Heavy metal concentration in sediment

The heavy metal concentration in sediment was significantly different among the periods (Figure 3).
Among the analyzed results of Iron (Fe) show that there is a pollution phenomenon, the Iron content at
some points has been 1.13 to 2.36 times higher than the permitted level. The increase or decrease of Copper
(Cu) content in the monitoring sessions did not follow any rules, greater than the limit from 1.18 to 1.49
times. The Cadmium content at one have been 1.69-1.86 times higher than the permitted level. Analytical
results of Arsenic (As) showed that there was a pollution phenomenon, the content of Arsenic at most
monitoring points was higher than the limit for allowed 1.49 to 4.72 times; the content of Zinc (Zn) at most
monitoring points was higher than the limit for allowed 1.26 to 6.79 times.

The results of Chromium (Cr) show that there is a pollution phenomenon, the Chromium content at many
points through monitoring is greater than the allowed limit 1.59 to 2.27 times; the Lead content (Pb) at
many points through monitoring is greater than the allowed limit 1.30 to 1.94 times. Most periods have a
cadmium (Cd) density that is lower than the allowed limit (QCVN 43:2017/BTNMT).
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Figure 3. Station wise heavy metal concentration (milligrams per kilogram)
in samples of sediment according to location and sampling time
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The values of the Igeo and the RI are summarized in three table (Table 2, 3 and 4); Igeo was used to
evaluate the pollution level in terms of single metals. Based on our results, the river sediments were largely
uncontaminated (Class 0) as the Igeo values of the metals were all below zero. The RI values were below
110, ranging from 14.4 to 52.9, which suggest a low ecological risk.

Table 2. Description of Geo-Accumulation Index (Igeo) of selected heavy metals at different sites

Sampling | Sampling Geo-Accumulation Index (lgeo)
times sites Cr Mn Fe Cu Zn As Cd |Pb
TL1 -04 -1.0 -0.9 -0.1 05 0.7 0.5 -
TL2 -0.5 -0.8 -1.0 -0.1 0.4 0.6 0.5 -
Mar-2018 TL3 -1.5 -1.6 -1.5 -0.9 -04 0.0 -0.3 -
S2 )
-04 -1.0 -0.9 0.1 0.7 1.0 0.6 04
TL1 0.0 -0.6 -0.5 0.3 0.9 1.1 0.8 0.6
TL2 -04 -0.7 -0.7 -0.1 0.6 0.7 0.5 0.3
May- TL3 -0.4 -0.7 -0.6 0.2 0.6 0.5 0.4 0.4
2018 L2 0.0 -04 -0.3 0.3 1.0 1.5 0.8 0.6
S1 0.1 - -14 0.5 1.1 1.4 1.0 0.7
KN1 -0.7 0.0 -0.8 -0.5 0.3 0.7 0.2 0.2
TL1 0.1 -0.6 -0.5 0.4 0.9 1.0 0.9 1.0
TL2 -0.3 -0.6 -0.7 0.1 0.7 0.8 0.7 0.5
TL3 -04 -0.7 -0.7 0.0 0.6 0.6 0.3 0.6
L1 0.1 -0.5 -0.6 0.5 1.3 1.3 1.0 0.8
Mar-2019 =5 01 | 04 | 02 | 03 | 10 14 10 |09
S1 0.0 -0.6 -0.5 0.5 1.1 1.3 1.2 0.9
S2 0.1 -0.5 -0.5 0.6 1.2 1.3 14 1.0
KN2 -0.3 -0.8 -0.7 0.1 0.6 0.8 0.6 0.6

A methodology was developed by Hakanson to evaluate ecological risks for aquatic pollution control.
The methodology was developed based on the assumption that the sensitivity of the aquatic system depends
on its productivity. Hakanson defines four categories of Cif, four categories of Cd, five categories of Eir,
and four potential ecological risk index (RI) (L. Hakanson 1980).

Table 3. Results of contamination factor (Cg) of selected heavy metals at different sites
Cr Cu Zn As Cd Pb Cq Level

ci | 0.36-1.3 ] 0.20-08 | 0.63-3.1 | 0.64-1.9 | 0.15-0.6 | 0.21-1.3 | 2.19-8.9 |  LOW-
Moderate

The contamination factor (Cif) for individual metal and degree of contamination (Cd) are presented in
Table 3. The assessment of integrated contamination degree of sediments is based on the degree of
contamination (Cd). The ranges of Cd were 2.19-8.9, indicating low contamination of the sediment
environment.

The results of potential ecological risk factor and the potential ecological risk index (RI) are presented
in Table 4. The order of RI in sediments were in the following descending order of As > Cd > Pb > Cu >
Zn > Cr and the potential ecological risk for single metal was low risk group. Combining the potential
ecological risk index of individual metal (Table 4) with its grade classifications, each single metal showed
low potential ecological risk. However, As in the present study showed higher ecological risk. Generally,
treatment of agricultural land with arsenical pesticides and treating of wood using chromated copper
arsenate are the main sources of As in sediment. The potential ecological risk index (RI) in the sampling
sites were 14.4 to 52.9, indicates low risk.

Table 4. Results of ecological risk factor (RI) of selected heavy metals at different sites
Cr Cu Zn As Cd Pb RI Level

El | 0725|1038 |06-31 | 64-189 | 4.6-184 | 1.1-63 | 144 | Low Ecological
52.9 risk
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4. Conclusion

The study conclude that the concentrations of the heavy metals Cr, Cu, Zn, As, Cd and Pb in water
samples were below the first-grade levels outlined in the Vietnam Environmental Quality Standards for
Surface Water, suggesting a low pollution. The average concentration of heavy metals in sediments of
rivers system urban Hanoi were in the decreasing order of As > Cd > Pb > Cu > Zn > Cr. Spatial distribution
showed that heavy metal concentration of water and sediment in different areas remained almost constant,
strongly suggesting that the inflow of the tributaries increased the risk of heavy metal concentration.

In the present study (March 2018, May 2018 and March 2019) concentrations of Cr, Cu, Zn, As, Cd and
Pb were found lower than the safe values in water and sediment of the four rivers. But the direct discharges
of domestic and services wastewater without treatment as well as rainwater and urban runoff polluted the
rivers by heavy metals and might create an adverse effect on this riverine and aquatic ecosystem in coming
decades. The values for heavy metals indicate increasing trend of bioaccumulation may cause many health
problems and diseases to human if the current trend of bioaccumulation continues without taking stern
measures against heavy pollution. However, further research is necessary to make a pathway to reduce the
metal pollution level of the rivers in urban Hanoi city.
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TOM TAT
Nghién ciru danh gia sy phan bo va rii ro sinh théi
) cua mot so kim loai nang trong nudc va tram tich:
Ap dung tai hé thong song noi d6 thanh pho Ha Noi, Viét Nam

Pao Trung Thanh®, Nguy&n Thi Hong?, Tran Thi Ngoc!
! Truong Pai hoc M6 - Dja chat Ha Ngi

Su ling dong cac chat & nhiém trong d6 ¢ kim loai nang c6 thé gy 6 nhiém mai trudng nudc ciing nhu hé
sinh thai dudi nuéc. Trong nghién ciu ndy, su tich lity kim loai nang trong nuéc va tram tich tai bon soéng
khu vuc noi thanh, thanh phd Ha Noi duoc danh gia thong qua chi sb tich lity dia chét (Igeo), va mirc do
rii ro sinh thai danh gia bang chi s rai ro sinh thai (RI). Ham luong tong kim loai dugce xéc dinh bang
phuong phdp quang phd khol plasma cam tng (ICP-MS) theo US EPA method 6020A. Két qua nghién cau
cho thay trong tat ca cac mau tram tich déu phat hién su c6 mat cua cac kim loai ndng véi ham luong trung
binh cua Cr, Mn, Fe, Cu, Zn, As, Cd va Pb lan luot 1a 4,7-23,1; 17,7-65,3; 0,5-32,6; 1,6-53,7; 5,4-60,4;
11,3-43,4; 2,7-39,9; and 4,4-34,0 mg/kg trong luong kho. Déng thoi, két qua tinh toan hé s6 rai ro sinh théi
tiém an cua cac kim loai chi ra rang mirc d6 rui ro cia cac kim loai tai khu vuc nghién ciru ting dan theo
thittu Cd <Pb<Cu<As<Cr<Zn<Mn<<Fe.

Tir khoa: Kim loai nang; rai ro sinh thai tiém nang; hé thong séng ndi d6 Ha Noi.

159



ERSS HOI NGHI TOAN QUOC KHOA HQOC TRAI BAT
S VA TAI NGUYEN VO'I PHAT TRIEN BEN VIPNG (ERSD 2020)
EARTH SCIENCES AND
NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Phat trién du lich theo huéng bén viing vé moéi trudng
¢ thanh pho ba Nang
Lé buc Tho*, Nguyén Thi Lé Hitu 2

! Truwong Cao dang Nghé Pa Nang
2 Truong Dai hoc Néi vu Ha Ngi — Phan hiéu Quang Nam

TOM TAT

Bai viét sir dung phuong phép thu thap tai licu thir cap nghién ciu vé thuc trang phat trién du lich tai thanh
phd Pa Néng theo dinh huéng bén viing vé méi truong. Két qua cho thay thoi gian qua, phat trién du lich
¢6 trach nhiém than thién véi moi truong dang 1a hudng di moi mé. Pa Ning di c6 nhiing giai phap dé phét
trién du lich va dat dugc nhirng két qua két qua tét. Tong thu du lich ting qua timg nim va dong gop dang
ké vao ngan sach thanh phd, tuy nhién bén canh nhitng két qua dat duoc, nganh du lich Pa Ning dang ddi
mit vai nhitng kho khan nhét dinh, nhét 1a vin dé méi truong trong phat trién du lich. Bai viét ciing dé xuét
mot s6 giai phap nham phat trién du lich Da Ning theo huéng bén viing vé méi truong trong thoi gian toi.

Tur khéa: Du lich bén viing; du lich bén viing vé méi truong; du lich Ba Néng.

1. Pit véan dé

Du lich 1a mét trong nhirng nganh kinh té miii nhon cua thanh phé Ba Néng. Trong nhimg nim qua,
nganh Du lich Pa Néng c6 muc tiang truang bén vitng véi luong du khach ngay cang gia ting. Pa Ning la
thanh phé tré dang trén da phat trién nhanh va huéng téi su phét trién bén virng, viéc phét trién du lich két
hop véi bao vé méi truong 1a vin dé quan trong trong chién lugc phat trién kinh té - x4 hoi caa thanh phé.
Tuy nhién, phat trién du lich ciing ddng thoi gay ra cac &p luc 16n ddi véi moi truong, ma nguy co hién hitu
I6n nhét hién nay 1a van dé rac thai nhya va nuée thai gay 6 nhiém. Mac du, nganh cong nghiép “khong
khoi” dem lai loi nhuan cao, nhung bén canh dé, ciing ton tai nhirng mat trai tic dong dén maéi truong, thién
nhién. Chinh vi vay, nghién ctu thuc trang phat trién du lich theo hudéng bén viing vé moéi truong va dé
xuat mot s6 giai phap nham phét trién du lich gan véi bao vé mai truong & thanh phd Da Néng hién nay la
viéc lam can thiét.

2. Co's¢' ly luan va phuong phép nghién ciu
2.1. Phéat trién du lich theo hwéng bén vieng

Theo T4 chuc du lich thé gisi (WTO - the World Tourism Organisation) thi “Du lich bén virng 12 viéc
phat trlen cac hoat dong du lich nham dap tng cac nhu cau hién tai cua du khach va nguol dan ban dia trong
khi van quan tam dén viéc bao ton va ton tao cac ngu0n tai nguyén cho viéc phat trién du lich trong tuong
lai. Du lich bén viing s& c6 ké hoach quan ly cac nguon tai nguyén nham thoa man cac nhu cau vé kinh té,
x4 hoi, thAm my cua con ngudi trong khi van duy tri dwoc sy toan ven vé vin hoa, da dang sinh hoc, su
phét trién cua cac hé sinh thai va hé théng hd tro cho cudc sdng cua con ngudi”. Nhu vay, phét trién du
lich bén vitng 1a hoat dong phat trién du lich & mét khu vuc cu thé sao cho noi dung, hinh thirc va quy mo
1 thich hop va bén viing theo thoi gian, khdng lam suy thoai méi truong, khdng l1am anh huéng dén kha
ning hd tro céc hoat dong phat trién khac. Nguoc lai tinh bén vitng cia hoat dong phat trién du lich duoc
xay dung trén nén tang su thanh céng trong phat trién cac nganh khéc, su phat trién chung ciia toan xa hi.

Tai Hoi nghi Thuong dinh Trai dat vé Mbi truong va Phét trién t6 chirc & Rio de Janeiro (Braxin) nim
1992 va Hoi nghi Thugng dinh Thé gi¢i vé Phaét trién bén viing to chirc & Johannesburg (Cong hoa Nam
Phi) ndm 2002 d xac dinh “Phat trién bén viing duoc hinh thanh trong su hoa nhdp, dan xen va thoa hiép
cua 3 hé thong tiwong tdc la hé Kinh té, hé van hod - x& héi va hé méi trieong”. Nhu vay, khi xem xét tinh
bén vitng cua hoat dong du lich, can c6 su danh gia mot cach téng quét trén ca ba phwong dién: kinh té, x&
hoi va maéi treong. Phét trién du lich bén vitng mang tinh ba chiéu, gidng chiéc kiéng ba chan. Néu mot
chan bi gy, ca hé thdng s& bi sup db.

Phat trién du lich bén viing vé méi trirong 12 mét trong ba khia canh cua phét trién du lich bén viing,
nham sir dung tét nhét cac tai nguyén moi trudng dong vai trd chu yéu trong phét trién du lich, duy tri qua
trinh sinh thai thiét yéu, va gidp duy tri di san thién nhién va da dang sinh hoc ty nhién.

*Tac gid lién h¢
Email: ductho@danavtc.edu.vn
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2.2. Phuwong phdp nghién ciru

_ Bai viét st dung phuong phap nghién ctru dinh tinh, st dung cac nguon tai ligu thir cap dé nghién cau
ve thyc trang phat trién du lich theo huéng bén viing ve méi truong ¢ Da Nang va de xuat mot so6 bién
phap nham phat trién du lich gin véi bao vé moi truong & thanh phé Da Ning hién nay.

3. Két qua va thao luan i
3.1. Thuc trgng phat trién du lich theo hwéng bén vieng vé méi trwong 6 Pa Nang

Bao vé méi trudng trong hoat dong du lich dang dugc Pang va Nha nudc dac biét quan tam, hé théng
cac van ban phap luat quy dinh Bao vé mai truong trong hoat dong du lich da buéc dau dugc hinh thanh,
tao hanh lang phép ly phat trién du lich bén viing. Nhan thie dugc van dé nay, nhiéu dia phuong di va dang
€6 nhitng hanh dong quyét liét nham bao vé moi truong. Tai Pa Ning, du lich dugc xac dinh 1a nganh kinh
té miii nhon cua thanh pho & hién tai va tuong lai. Pa Ning di c6 nhing giai phap dé phét trién du lich va
dat duoc nhiing két qua két qua tot. Tong thu du lich ting qua timg nim va déng gop dang ké vao ngan
sach thanh phé (bang 1).

Bang 1: Tong luot khach Du lich dén Pa Néng
va doanh thu ter du lich ¢ Pa Néng giai doan 2013 - 2019

Tong lwot khach quéc té va ndi dia dén Pa Ning qua cac nim
triéu lwgt 2 Tin
Nam Tong Tang ( . .Tz?mg , . | Tang Tﬁng‘ thu trlr()’ng g
\ Khéch , Khach noi \ (ty dong)
luot trudng Ak trudng . truong (%)
khach | (%) quocte 1 g dia | )
2013 3,1 17,2 0,743 17,8 2,347 17 7.784,1 29,8
2014 3,8 21,9 0,955 28,5 2,8 19,8 9.740 25,1
2015 4,6 20,5 1,25 30,8 3,35 17 12.700 28,7
2016 5,51 17,7 1,66 31,6 3,84 12,5 16.000 24,7
2017 6,6 19 2,3 11,3 4,3 11,3 19.403 20,6
2018 7,66 15,5 2,875 23,3 4,78 11,2 24.060 23,3
2019 8,7 13,4 3,5 22,5 52 8,7 30.973 16,7

(Nguon: Két qua diéu tra tong hop do tac gia thiec hién)

Sé di dat duoc nhirng két qua trén la do co quan quan 1y nha nuéc, doanh nghiép du lich, nguoi dan Da
Néng di “chung sirc, chung 1ong” hudng téi muc tidu bao ton, tu tao cac ngudn tai nguyén phuc vu cho
phat trién bén viing.

Pa Ning di tap trung du tu xay dung co s¢ ha ting nhu duong, dién, nudc, vién théng, cang bién. ..
thuén tién, dam bao co s¢ ha tang hién dai, nhung khong anh huong xau dén canh quan va méi truong. Viéc
quan ly 6 nhidm ngudn nudéc, 6 nhidm khong khi do phat thai cia cac phuong tién giao thong va hoat dong
dich vu luén dugc quan tdm thuc hién. Chinh quyen thanh phé thuong xuyén kiém tra cong tac dam bao vé
sinh méi trudng tai cac khu trung tdm thanh phd, tuyén duong ven bién, cac khu diém Du lich, cac diém
tap trung dong du khach; thuong xuyén thanh kiém tra cac hoat dong Du lich tai cac khu diém Du lich, bai
bién Du lich, cac diém Du lich ty phat; ting cudng cong tac quan Iy Nha nude ddi vai cac thi truong khéach
trong diém nham bao dam moi trueong Du lich lanh manh, bén viing.

V6i myc tiéu xay dung Thanh phd ben vitng vé moi truong, Pa Ning da phat trién cac nganh dich vu
(ngan hang, bao hiém, y té...); cung cap céc dich vu cong cong nhu v€ sinh moi trudng, trang tri duong
phd, an toan vé sinh thuc pham, quan ly, niém yét gid.. . d& phuc vu t6i da nhu cau du khach, dién hinh nhu
viéc trong nhiéu cay xanh trén cac tuyén phé, hé thong cong vién, vuron hoa...ddng thoi, xay dung thiét ché
vin hoa trong khu dén cu tai cac quan, huyén dé ngudi dan hiéu va thyc hién. Bén canh do, cong dong dan
cu va doanh nghiép trén dia ban Thanh ph cung hanh dong vi méi truong théng qua cac phong trao "Tét
trong cay"”, "Ngay Chi nhat xanh - sach - dep”, cudc thi "M@ hinh tiéu biéu phat trién cdy xanh"...da phu
xanh nhiéu tuyén phd; nhimg khu dat tréng duoc thay thé bang khu vuon hoa xanh, sach, dep.

Thoi gian qua, cac doanh nghiép it hanh, luu tra tai Pa Ning ciing da dua vao chwong trinh nhiing tour
nhu: di bo, dap xich 16, di xe dap ddng hanh,... két hop véi cac hoat dong bao vé méi truong va nhan duoc
su huéng ng cao tir cong dong dan cu va du khach. Bén canh dé, cac tour ngim vooc, 13n ngim san ho,
CAu ¢4 di duoc Ban Quan 1y Ban dao Son Tra va cac bai bién Du lich ba Ning Xay dung nhiam dua vao khai
thac g6p phan gitp du khach y thirc hon trong viéc bao ton canh quan thién nhién, bao ton méi trudng.

Nganh Du lich DBa Ning tap trung nang cao chat luong Du lich theo huéng chuyén nghiép, bao dam mi
truong Du lich an ninh, an toan, sach dep, than thién va mang tinh bén viing. Bén canh d6, nganh ciing tap
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trung phat trién Du lich theo chiéu sau, hinh thanh cac san pham Du lich mai ¢6 sic canh tranh cao. Uu
tién phét trién theo nhém san pham nhu nhém san pham Du lich bién, nghi dudng cao cap; nhém san pham
Du lich mua sam, Du lich hoi nghi/hi thao (M.1.C.E); nhém san pham Du lich vén hoa, lich sit, sinh théi,
lang nghé; da dang héa cac san pham Du lich b trg nhu Du lich tdm linh, Du lich thé thao glal tri bién..
V6i nhiing né lyc trén, ngay 31/8/2018, thanh pho Pa Ning don nhan danh hiéu “Thanh phd Xanh quoc
gia nam 2018” do Té chtc bao ton thién nhién thé gisi (wwf) binh chon.

Cong tac tuyén truyén, gi4o duc, nang cao y thirc va trach nhiém vé bao vé moéi truong duoc trién khai
dudi nhiéu hinh thirc phong pht, giup nguoi dan tiép can théng qua nhidu kénh théng tin, tap huan, noi
chuyén chuyén dé, hop t6 dan phd, cac phuong tién thong tin dai chling, phong trao, su kién, chién dich...
d huy dong duoc su tham gia cua toan thé cong dong tao strc lan toa manh va dat hiéu qua nhat dinh. Qua
qué trinh thyc hién, toan thanh phé di xuat hién nhiéu mé hinh hay, cach 1am hiéu qua nhu: “T6 dan phé
khong rac”, “Doanh nghiép xanh-sach-dep”, “Truong hoc xanh”, “Ngay chu nhét xanh-sach-dep”.

Nhirng hanh dong trén da phan nao tao an tugng dep Vi du khach trong nudc va quéc té. Nganh Du lich
Pa Ning di tich cuc tuyén truyén nhiing lgi ich ma du lich mang lai cho nguoi dan; ddng thoi, S& Vian hoa
Thé thao va Du lich Pa Néing da ban hanh b quy tic (ng xir trong hoat dong du lich quy dinh dbi véi cac
t6 chuc, c& nhan va cac nganh hoat dong lién quan dén du lich, trong d6 yéu cau du khach phai ton trong
truyén thdng vin hoa, phong tuc tip quan dia phuong, c6 ¥ thirc bao vé méi trudng tw nhién va xa hoi, tuan
thi nhirg quy dinh tai timg diém tham quan.

Tan dung ngudn tai nguyén du lich phong phu, da dang, vi tri dia ly thuan loi, Da Ning da va dang tao
ra nhitng san pham du lich khéac biét, thu hat khach du lich trong va ngoai nuéc. Néu nhu trude day, san
pham du lich dwoc phéat trién mang tinh da dang véi moi loai hinh thi nhirg nam gan day, Pa Ning da “dac
biét hoa” san pham du lich dua trén co so khai thac tai nguyén du lich bén viing. Bén canh viéc dau tu, hinh
thanh céc co so luu tri du lich, Pa Nang con la thanh phé bién ¢ hé théng cac khu nghi dudng chat lugng
cao, ndi tiéng thé gidi nhu: Furama, Novotel, Vinpearl, Intercontinental, Hyatt, Crowne Plaza, Pullman,
Mercure.

Tuy nhién, phét trién du lich ciing ddng thoi gy ra cac ap luc I6n ddi véi méi trudng, ma nguy co hién
hitu 16n nhat hién nay 1a van d& rac thai nhya va nudc thai gay 6 nhiém. Vé6i nhidu diém dén nhu: chia Linh
Ung, bai But, bai Da, ghénh Bang, miii Nghé..., mdi ngay ban dao Son Tra dén hang tram luot khach dén
tham quan, khdm phé canh quan, thién nhién. Nhimg dot cao diém nhu 18, Tét, c6 hang ngan luot khach
ghé tham. Sau mdi chuyén di cua khach, nhiéu réc thai nhua khé phan hay bi bo lai, anh huong toi moi
truong sdng cua céac loai dong, thuc vat noi day. Su tang truong nhanh vé sb lwong khach du lich dan dén
nguy co qué tai v& moi trudng va ha tang phuc vu; cac cng xa thai ra bién anh huong dén méi truong du
lich; c&c dich vu vui choi gia tri v& dém phuc vu du khach con chua phong phu; chat lwong dich vy, mi
truong kinh doanh du lich mot sé noi, mot s6 doanh nghiép con thiéu lanh manh.

3.2. Mgt sé gidi phap phat trién du lich bén vieng vé moi truong ¢ thanh phé Pa Ning hién nay

Mai truong dong vai trd quyét dinh trong viéc dinh huéng phat trién du lich theo hudng bén viing. Vi
véy, Pa Ning can thyc hién nhiéu giai phap ddng b dé bao vé méi trudng, gop phan tao canh quan, cai
thién khi hau khu vuc va huéng dén mot nén du lich xanh, bén viing.

BPdy manh cong tac tuyén truyén gido duc bao vé méi trieong duwdi nhiéu hinh thic cho nhitng nguroi 1am
du lich va du khach tham quan

Théng qua viéc tuyén truyén va lam chuyén bién nhan thic cia céc cip, cac nganh, nguoi dan vé vai
tro, vi tri cua du lich, tao ra sy chuyén bién hon nita trong viéc ban hanh chinh sach phét trién du lich va
nang cao hiéu luc quan ly nha nudc vé cac loai hinh du lich nghi dudng, sinh thai, nghién ctu lich sir, thé
duc — thé thao, chita bénh..., két hop phat trién vi viéc bao v¢ tai nguyén thién nhién, bio vé moi truong
sdng va giir gin an ninh qu00 phong trén dia ban thanh phd. Tai cac khu, d1em du lich can b sung thém
pano tuyen truyén vé cong tac bao vé méi truong, khau hidu tuyén truyén vé cong tac bao vé méi truong
trén cac tau phuc vu khéch du lich.

Nang cao hiéu qud quan Iy nha nude doi véi phét trién du lich va bao vé méi truong

Tang cuong vai trd cua cac cap uy Pang, chinh quyén vé phat trién du lich va bao vé méi truong. Cac
co quan quy hoach d6 thi va quan ly du lich thanh phé can hiéu ré tam quan trong cua tai san di san véi vai
trd 1a ngudn luc kinh té va qudc gia quan trong ciing nhur cong nhan gié tri kinh té va nhu cau can dugc bao
tdn can than; gitr gin cac bai bién sach s& va uu tién phét trién da dang, bén viing. Tang cuong trong cay
xanh tai cac co so kinh doanh du lich. Khong nén chat pha nhiing hang phi lao ven bién dudi bét ky hinh
thirc nao, vi day 1a loai cly c6 vai trd quan trong trong viéc tao canh quan sinh thai, gidp chéng nan céat bay
mdi khi c¢6 gi6 bdo manh. C6 chinh sach wu tién, wu dai d6i véi cac dy an du lich sinh thai, du lich bién va
cac don vi 4p dung cong nghé méi truong. Phdi hop vai cac cap chinh quyén co s, doanh nghiép hoat dong
trong linh vuc du lich, Ban Quan Iy céc khu du lich dé xay dung, ban hanh cac quy dinh vé bao vé moi
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truong du lich. Cung véi d6, quy hoach tong thé phaét trién nganh du lich phai gan véi quy hoach tong the
phét trién kinh té, x4 hoi, quy hoach tai nguyén mdi truong; thuc hién t6t quy hoach vé ngudn cung cap
nudc sach cho khu vuc d6 thi va nong thon, nhat 14 cac dia diém du lich trong diém.

Pau tu, _ndng cao co so Vat chat ki thudt phuc vu phat trien du lich

Néng cép, bao tri, stra chira h¢ thong giao thong phyc vu van chuyén khach du lich dugc t6t hon dé han
ché phat sinh bui, dédc biét 1a mét so tuyén duong dén cac diém du lich ndi trdi ndi cac diém du lich voi cac
tuyén duong giao thong lién tinh, lién huyén. Dau tu hé théng xir Iy nude thai tap trung, hé thong thoat
nudc tai cac khu du lich; han ché 6 nhidm tir nuéc thai sinh hoat 1a ding bé phdt 3 ngin cho nude thai vé
sinh va bé ling loc cho nudc thai tam rira. Tinh va cdc doanh nghiép ciing can dau tu thém cac nha vé sinh
cong cong di dong doc cac dudng dao choi dé phuc vu khach du lich. Cac don vi khi xay dung co sé kinh
doanh du lich phai tuan thu cac diéu Kién méi truong. Tham dinh bao cdo danh gia tac dong moi truong
phai dat d9 chinh xac cao, khong nén coi day chi la thu tuc khi tién hanh kinh doanh. Ting budc hoan hién
va tién t6i toan bo cac co s dich vu du lich phai hoan thién xir Iy nuéce thai trude khi dua vao hé thdng thai
chung cua thanh phd. Cac don vi phai ¢é thang rac nap day phan loai chat thai ran.

Giado duc y thirc bao vé moi truong cho doi ngii lao dong du lich va sinh vién nganh du lich trén dia ban
thanh phé

Viéc nang cao nhén thue cho ddi ngil lao dong du lich va sinh vién nganh du lich vé tam quan trong va
tinh chat phuc tap cua du lich s€ gilp cho viéc nang cao long tu hao nghé nghiép va tang cudng san pham
du lich dbi véi du khach va nganh du lich. Viéc dao tao phai bao goém ca gi4o duc da vin hoa nham ting
cudng su hiéu biét va cam nhan khéc nhau vé van hoa va 1am cho nhan vién du lich va hoc vién nim duoc
nhu cau cua khéch va ca chi nha. Diéu d6 ciing gop phan loai bo cac thanh kién khong tbt va tu tueang bai
ngoai. Pong thoi, t6 chire dao tao, tap huan tai chd cho can bo, nhan dan dia phuong, nhat 1a noi ¢6 khu,
diém du lich.

Tang cwong cong tac thanh tra, kiém tra

Xt ly nghiém cac hanh vi vi pham vé gia dich vy, an toan vé sinh thuc pham, chéo kéo khach du lich,
gy 6 nhiém moi truong tai cac khu, diém, bai tim du lich, bao ¢am an ninh, an toan cho du khéach, tao ra
moi truong dau tu tot nhat cho cac td chirc, ca nhan thudc moi thanh phan kinh té tham gia hoat dong trén
linh vuc du lich. Trong khai thac du lich, cac co quan quan ly phai luén nhin manh dén van dé bao vé moi
truong va duy tri hé sinh théi ty nhién von ¢ tai cac diém du lich; dat vin dé bao vé méi truong tré thanh
mét trong nhitng nhiém vu quan trong trong quy hoach cac dé an, chién luoc phat trién du lich caa thanh
phd va cac khu, diém du lich. Bén canh d6, thuong xuyén phdi hop véi cac nganh chirc ning dé thanh tra,
kiém tra viéc chap hanh cac quy dinh vé bao vé méi truong, xur 1y va khac phuc cac hau qua 6 nhiém, suy
thoai moi truong, bao vé da dang sinh hoc do tac dong cuaa hoat dong du lich.

4. Két luan

Sy phét trién caa nganh du lich gan chat ché&, mat thiét véi méi trudng, dac biét 1a moi truong tu nhién
nén viéc gitr gin bao vé méi truong 1a vo clng quan trong trong phat trién du lich theo huéng bén viing.
Khi luong khach dén Da Ning ting kéo theo chat thai tir du lich tang, ddy 1a mau thuin ndi tai bén trong.
Thuec trang phét trién du lich di va dang tao ra nhitng sirc ép nhat dinh 1én méi truong sinh théi cua thanh
phd. Dé khai thac t6i da loi thé cua du lich, dong thai két hop véi viéc bao vé méi truong sinh thai gitap Pa
Néng tré thanh “Thanh phd than thién mdi truong”, thanh phé thyc sy dang sbng, 1a diém dén hap dan du
khach trong va ngoai nudc, thi ba Naéng can ¢ nhimg budc dot pha trong linh vuc nay. Chinh vi vay, gidi
phap phat trién du lich gin vai bao vé méi truong & Pa Ning la can thiét cho chién luoc phat trién kinh té
x4 hoi cua thanh phd.
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ABSTRACT

Tourism development towards environmental sustainability
in DaNang city

Le Duc Thot, Nguyen Thi Le Huu?!
Da Nang Vocational Training College

The paper uses the method of collecting secondary documents to study the current situation of tourism
development in Danang city in an environmentally sustainable orientation. The results show that, over time,
developing environmentally responsible tourism is a new direction. Da Nang has developed solutions to
develop tourism and achieve good results. Total tourism revenue increases year by year and contributes
significantly to the city's budget, but besides the achieved results, the tourism industry in Danang is facing
certain difficulties, especially environmental issues in tourism development. The article also proposes some
solutions to develop Danang tourism towards environmental sustainability in the coming time.

Keywords: Sustainable Tourism; environmentally sustainable tourism; Da Nang tourism
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ERSY HOI NGHI TOAN QUOC KHOA HQOC TRAI DAT
. VA TAI NGUYEN V&I PHAT TRIEN BEN VNG (ERSD 2020)

EARTH SCIENCES AND
NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Panh gia hién trang va dé xuat giai phap quan ly
tai nguyén nudc song Tra Ly, tinh Thai Binh

Tran Thj Thanh Thay **
! Truomg Pai hoc Mo - Dja chat

TOM TAT

Soéng Tra Ly la con sﬁng Ion cua tinh Thai Binh dugc sir dung phuc vu tuéi tiéu, thay loi, san xuat nong
nghiép dong thoi 12 ngudn cap nude cho sinh hoat va san xuat cong nghiép tai dia phuong Theo két qua
nghién ciru, luu lugng nuéc khai théc tir séng Tra Ly phuc vu cho hoat dong san xuat ndng nghiép Ia
8.216.640 m3/ngay (- 951 m?¥/s), hoat dong nudi trong thay san 1a 7.595.062,5 m%vu (~ 0,4 m¥s), va cap
nudc sinh hoat, san xuét cong nghiép la 162.000 m3/ngay dém. Tong luu lugng khai thac hién nay anh
hudng khong 16n dén kha nang cung cip ctia nudce song. Ngoai ra, dua trén céc sb liéu quan tric, tong horp,
phan tich mau cho thay chét luong nudc séng ¢ dau hiéu 6 nhiém cac chat hitu co (BODs, COD), va téng
chat ran lo ling (TSS) trén toan bo dong chay. Trong d6, nong d6 COD vuot tir 1,13 + 1,47 lan, BODs vuot
tir 1,17 + 1,5 lan, va TSS vuot 1,03 + 1,27 lan so voi QCVN 08-MT:2015/BTNMT (Cot A2). Riéng tai vi
tri quan tric & cau Tra Ly, nudc sdng con bi 6 nhiém boi NH4" va CI. Tir o, nghién ctru cling dua ra nhiing
giai phap trong quan ly, khai thac st dung hop Iy ngudn nudc, quan 1y cac ngudn xa thai va kiém soét 6
nhlem dé bao vé chat lugng nudc séng phuc vu tudi tidu thuy loi, san xuat nong nghiép, cong nghiép va
cép nudc sinh hoat cho ngudi dan dia phuong, dam bao tinh bén viing cho ngudn tai nguyén thién nhién
nay.

Tir khéa: Quan ly; khai thac; chat lugng; sdng Tra Ly.

1. Mé dau

Song Tra Ly la mot phén luu cua song Hong chay ngang qua tinh Thai Binh gan nhu theo huéng Tay
Tay Béc - Bong Dong Nam véi mot vai doan udn cong, chiéu dai khoang 67 km. Biém cudi 1a cra Tra Ly
d6 ra bién Dong, ranh giéi gitra hai xa Thai D6 (huyén Thai Thuy) va xa Pong Hai (huyén Tién Hai). Bay
1a con song I6n ¢6 quan hé truc tiép vai bién nén chiu anh huong manh mé cua thuy triéu dan dén qué trinh
xam nhap man & khu vuc cira s6ng ven bién. Tai tram Quyét Tién, muc nudc sdng Tra Ly cao nhat dat 4,12
m, nhé nhat 12 0,2 m, trung binh 1,5 m. Theo s6 liéu thity van trén song Tra Ly, luu lugng dong chay cua
sbng vao cac thoi ky trong nam co6 su khac nhau kha 16n. Mua 1ii thi lvu luong nude wdc tinh 1a 543 m¥/s,
mua kho 1a 304 m¥/s va trung binh nim 1a 402 m%/s. Téc do dong chay Ién nhat (khi 1ii) 2,05 m/s. B duc
dat 2.700 g/m3. O khu vyc phia Bic, nudc song Tra Ly thuong nhat, M <0,2 g/l, pH ~ 8. Nu6e song dugc
su dung phuc vy tuei tiéu, thay loi, san Xuit néng nghiép dong thoi la ngu0n cap nudc cho sinh hoat va san
Xuit cong nghiép tai dia phuong. Tuy nhién, con sdng nay cling la diém tiép nhan xa thai cia nhidu ngudn
thai trén dia ban nhu hoat dong san xuat cong nghiép va sinh hoat cia dan cu dia phuong. Bén canh do,
cling véi sy bién doi khi hau, xam nhap mén gia tang, mau thuan giita nhu cau sir dung nuéc véi kha ning
ctia ngudn cung cap ngay cang tang. (Tin va nnk, 2014). Vi vy, Vlec nghlen ctru, danh gia hién trang nudc
song Tra Ly c6 y nghia quan trong nham duara nhiing giai phap téng thé trong quan ly va bao vé tai nguyén
nudce, dam bao an ninh nguén nudc, phuc vu doi song dan sinh caa khu vuc nghién cau.

2. Phwong phap nghién ciru

Dé danh gia hién trang quan ly, khai thac, va sir dung nuéc sdng Tra Ly, tAc gia da st dung tong hop
nhiéu phuong phap nghién ciru khac nhau, cu thé:

- Thu thdp tai liéu: thu thap cac s liéu vé hién trang khai théc, str dung nudc séng tir Uy ban nhan dan
tinh, S¢ Tai nguyén va mdi truong tinh cuing két qua quan trac danh gia chat lugng nudc sdng Tra Ly tai
mot s6 diém quan tric tor Trung tam Quan trac va Phan tich TNMT thuoc So Tai nguyén va Moi truong
tinh Thai Binh va mot sé tai liéu khao sét, 1ap dé an tir Trung tdm Tu van va bao vé mai truong — Tong cuc
Moi truong;

*Tac gid lién h¢
Email: tranthithanhthuy@humg.edu.vn
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- Khdo sat thiee dia: tién hanh quan trac, lay mau danh gia chat lugng nudc séng Tra Ly tai mot s6 diém
cap nudc, xa thai ddng thoi khao sat danh gia cac ngudn xa thai lon c6 nguy co giy tac dong dén chat lugng
nudc séng;

- Phan tich trong phong: Phéan tich mau trong phong thi nghiém dé xac dinh ndng d6 céc chét cé trong
nuée song Tra Ly nhu: COD, BODs, NH4*, NO2, POs*, DO, TSS, CI', As, Ph, Cd, Cu, Fe, Cr*, Hg, BHC,
téng dau ma, coliform nham danh gia muc d6 6 nhiém va tac dong cua ching dén nude song;

Tong hop, xi 1y s6 li¢u: can ct trén cac két qua thu thap, khao sat va phan tich, tong hop danh gia hién
trang nudc song Tra Ly khu vuc nghién ctu va dé xuat cac giai phap quan Iy phi hop.

3. Két qua nghién ciu
3.1. Hié¢n trang khai thdc, sir dung nwée song Tra Ly

Theo bao céo thdng ké cua Chi cuc Thuy lgi — S6 NN&PTNT, S& TNMT tinh Thai Binh va dua trén
tinh hinh thuc té s dung nuéc cua khu vue, xac dinh duogc nhu cau su dung nudc cho cac muc dich khac
nhau cua luu vuc séng Tra Ly. Hién tai, cic hoat dong sir dung ngudn nudc tr song Tra Ly gom néng
nghiép, san xuat céng nghiép, va sinh hoat. Hoat dong ndng nghiép bao gdém ca trong lua nuoe, trong mau
va nudi trong thiry san. Nudc ding cho sinh hoat lay tir nwéc mat cua séng duoc Nha may cap nuée cho
thanh phd Thai Binh va & mot sb co sé san xuét kinh doanh khéc khai thac, sir dung. Hoat dong san xuit
cdng nghiép cha yéu 1a cho Nha may Nhiét dién Thai Binh 1 dang hoat dong va Nha may Nhiét dién Thai
Binh 2 s& di vao hoat dong trong thoi gian téi va mot s6 co s& san Xuit trong khu vuc. Nhin chung, viéc
khai thac, sir dung ngudn nudc séng Tra Ly cha yéu cho hoat dong san xuat ndng nghi¢p, con lai mot lugng
nho sir dung cho hoat dong sinh hoat va san xuét céng nghiép. Céc vi tri dang trién khai hoat dong khai thac
cho cac muc dich st dung nudc trén séng Tra Ly nhu Bang 1.

Bang 1. Hoat dong khai thac, sir dung nwdc tai séng Tra Ly

A . R o Muc dich
TT Poan song Muc dich khai thac TT Doan song khai thac
Poan song tr ngd ba Tra Ly | - Sinh hoat 8 Poan céng Duc, xi | - Sinh hoat
1 | dén truéc bén do, xa Ddng | - Nong nghiép Qudc Tuln, huyén Kién | - Néng
Thanh, huyén Vi Thu - Giao théng thuy Xuong nghiép
Poan céng CuyLam2,xaHiép | - Sinh hoat 9 | Poan x4 H6ng Thai, | - Sinh hoat
2 | Hoa, huyén Vii Thu - Nbng nghiép huyén Kién Xwong - Néng
nghiép
Céng O M@, xa Tan Phong, | - Sinh hoat 10 Doan cong Tam Ddong, | - Nong
3 | huyén Vii Thu - Néng nghiép x3 Vii Ling, huyén Tién nghiép
Hai
Poan séng cach diém xa cia | - Céng nghiép 11 Doan cbng Pinh Cu, xi | - Néng
Cong ty cép nuéc Thai Binh | - Sinh hoat (diém lay DPoéng Quy, huyén Tién nghiép
4 | 6m, thanh phd Théi Binh nudc cua cong ty Hai
Cép nusc Nam
Long)
Poan cong B Xuyén, phuong | - Céng thoat nudc thai | 12 Doan cong Ca, x3 Péng | - Néng
5 | B6 Xuyén, thanh phé Thai phuong BS Xuyén Quy, huyén Tién Hai nghiép
Binh
6 Poan cbng Tam Lac, xa Vii | - NOng nghi¢p 13 Doan cbng 44, x3 Thai | - Nong
Lac, thanh pho Thai Binh Tho, huyén Théi Thuy nghiép
7 Poan céng Ngir, xa Vi Tay, | - Sinh hoat 14 Poan céng CAt, xa Théi | - Noéng
huyén Kién Xuong - Néng nghiép Ha, huyén Thai Thuy nghiép

(Nguon: Uy ban nhén dén tinh Thdi Binh, 2012)

Ddi Vi nudce sir dung cho nong nghiép: can cir vao cac cong Iéy nudc trén hé thdng song Tra Ly véi 50
cang, cong suat mdy bom/kich thuéc cong, luu Juong thiét ké cac Cong va dac biét can ctr vao nhi¢m vu
céc cong cung cap nudc dién tich ndng nghiép can nurée, cling vai yéu cau ding nude cua cac dién tich can
tudi tiéu s& xac dinh dugc luong nudce sir dung cua khu vue cho néng nghiép. Cu thé nhu sau, dién tich can
sir dung nudc trén luu vuc sdng Tra Ly 1a 73.579 ha do 50 cong trén séng Tra Ly ldy va xa nuéc. Dién tich
nay s& can sir dung nudc khéng phai tat ca cac thoi diém, ma sé co nhig dot lay nudc va co nhing thoi
diém xa nudce. Nudce s& duoc ldy vao mot s6 thoi diém nhu lay nude vao do ai phuc vu cay bira chuan bi vu
Dong Xun, hay chuan bj cay bira cho vu Hé Thu. Mdi dot lay nudc chi kéo dai trong vong 8 - 10 ngay,
tuy nhién céc cong sé khdng phai ldy dong thoi cung mot lic ma sé Iay theo chi dao cua nganh nong nghiép
dia phuong, thong thudng s& 4y tir trén thuong ngudn cua song xudng ha luu. Nhu vay cing véi cong suat
bom, luu lwong thiét ké, dién tich can tudi tiéu, thoi gian can tuéi tiéu s tinh dugc lugng nudce s dung
cua hoat dong noéng nghiép. Ngoai ra, luong nuéc khai théc, st dung khong mat di hoan toan ma chi su
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dung mot phan sau d6 lai dugc bo sung tro lai. Tir do, néu lay nudc trong vong mot ngay thi lugng nudc sit
dung cho néng nghi¢p clia séng Tra Ly tinh toan dwoc s& can 8.216.640 m*/ngay (~ 95,1 m?/s), phu hop
v6i kha ndng cung cap nudc cua song. Trong qua trinh san Xuét ddi véi cac COng gan phia bién, do chiu anh
huong caa triéu nén nudc co thé bi man, lo vi thé cac COng nay s& xa nudc dé thau chua cho rudng dong,
thoi gian 4 - 6 tleng/lan khi tridu xubng va sau do lai lay nudc ngot vao. Nhin chung, luong nuoce sur dung
cho nong nghiép s& lay vao - Xa ra theo lich trinh cia nganh nong nghiép. Riéng vao mua mua gan nhu cac
cdng trén séng Tra Ly cha yéu ¢ nhiém vu thoat nuéc.

Bén canh do, 1a dia phuong ven bién nén Thai Binh phat trién manh hoat dong nudi trong thiy san. Nudc
phuc vu nudi trong thuy san duoc lay tir song Tra Ly i véi cac ho nudi trong dé ¢ khu vuc ctra song ven
bién thugc cac xa trong huyén Thai Thuy, Tién Hai. Con cac bai ngoai dé thi st dung nudc triéu cia song
va bién. Tong dién tich ao nudi trong dé khoang 506 ha. Véi cac ao nudi tom ca, lwong nude lay vao cac
ao tly theo timg loai, tong lugng nudc sir dung 1a 7.595.062,5 m3vu ~ 0,4 m3s. Thoi gian lay nuéc vao
khoang tur thang 3 dén thang 9, thoi gian nay cling gan tring v6i thoi gian mia mua, nén lugng nude 1ay tir
song vao ao dam ciing anh huong khong dang ké dén luu luong nude clia song Tra Ly.

Dbi véi viée khai thac nude cho hoat dong sinh hoat, hrong nuGce cung cap chu yéu dugce lay tir Nha may
nuée sach & Thanh phd Thai Binh, huyén Tién Hai va nuGe ngim. Theo s6 liéu thong ké, cong sudt Nha
may khoang 63.000 m®/ngay, lugng nudc nay khai thac kha 6n dinh trong cd ndm. Cho dén nay, lugng nuge
phuc vu cho cong nghiép tir song Tra Ly 1a khong dang ké, chu yéu tai mot sé Cong ty trén khu vire gan
sdng. Trong thoi gian t6i khi Nha may Nhiét dién Thai Binh 2 hoan thanh di vao van hanh thi lugng nudc
sir dung cho hoat dong cong nghiép ciing 1a mot phan dang ké. Tong luu lugng khai thac, sir dung nudc
song Tra Ly theo thong ké 13 162.000 m3/ngay dém, chi tiét duoc trinh bay trong bang 2.

Bdng 2. Cdc céng trinh khai théc, sit dung miede sinh hoat va san xudt trén song Tra Ly

Luu lugng Luu lugng
T Pon vi khaithac, |y oo gien | TT Pon vi khai thac, | Muye
m3/ngay m3/ngay dich
dém dém

.. | 10 | Cong ty TNHH Cép

R Cap nudc sinh S N% :

1 | Song ty SXKD |4 64 hoat va san xuat thuong mai DO |44 54, nuoc

XNK Nam Long cona nahié Gia Bao sinh

g ngniep hoat

11 | Cbéng ty TNHH Cap

Cong ty cip nudc Cép nudc sinh thuong mai va nuéc

2 Hoang Diéu 6.000 hoat va san xuat van tai  Tin 13.000 sinh

Thanh Hung hoat

’ 12 | Cong ty C6 phan Cap

Cong ty dét may Cap nuéc sinh nu6éc sach Thai nuGe

3 | xuat khau Thanh 300 hoat va san xuat Binh 40.000 sinh
Cong cdng nghiép hoat va
san xuat

o 13 | Cong ty Cap Cap

Codng ty Co phan Phuc vu  sin nuGe Hoang nuGe

4 | Bia Ha Noi - Thai 200 . Diéu 12.000 sinh
N Xuat bia X
Binh hoat va
san xuat

14 Cap

A A Cép nuéc sinh R nuGe

5 g(?;r?Ht?/rogpszp 5.000 hoat va san xuat g?.r;gﬁtgn Trl:l()':H 6.500 sinh
g kinh doanh phong hoat vz}1
san xuat

Cong ty ¢ phan 15 | Cong ty C6 phan Cap
- i, x A nudéc sach Thai nuoc

6 bia Ha Noi — Théi 20.000 Cap nudc smh Binh 1.000 sinh
Binh (KCN TBS ' hoat va san xuat ' N
~ N hoat va
song Tra) san xuét

. £ o 16 | Céng ty CP Tap Cép

7 Cong t¥ TNHH 4.500 Cap nuéc sinh doan Huong Sen 2.000 nudc

27-7 Tién Phong hoat sinh
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Luu lugng Luu lugng

TT Pon vi khaithac, |y o gien | TT Pon vi khai thac, |~ Muye
m°/ngay m°/ngay dich
dém dém

(Cum CN Phong hoat vz}l
Phu) san xuat

o 17 | Cong ty TNHH Cap

Cong ty Co6 phan Céo nusc sinh XD Poan nudc

8 | Bitexco Nam 20.000 p oot Z Truong Trong 5.000 sinh
hoat va san xuat N
Long hoat va
_ san xuat

Cong ty CP phat Céap nuéc sinh Tong 162.000

9 6.000

trién Thay Long hoat

Nguon: S¢ Tai nguyén va Méi truong tinh Thai Binh, thang 6/2018

Nhin chung, luu lugng nude ciia song Tra Ly tuong dbi 16n, hon nita céc hoat dong khai thac nude
cép cho sinh hoat va san xuit cong nghiép chua nhiéu, luu luong twong d6i 6n dinh, it gdy anh huong dén
luu luong nuée song. Hién nay, luwong nude khai thac cua song Tra Ly 16n nhat 1a phuc vu cho hoat dong
san xudt nong nghiép va nudi trong thity san. Tuy nhién, theo danh gid ¢ trén cho thay luu luong nudce khai
thac phuc vy cho cac hoat dong nay anh huong khong dang ké dén nu6e cua séong Tra Ly. Déi véi hoat
dong san xuat nong nghiép, cac cong chu yéu lay nu6e vao mua kho, con vao mua mua gan nhu cac cong
it khi lay hoac cé lay thi luu lugng rat ft, ma chu yeu lam nhiém vu thoat nudc cho ndi dong Bén canh do,
vao mua kho, khi chuan bi vao thoi ky léy nudc thi nganh ndng nghiép cung voi cac nganh c6 lién quan
cling s& ¢6 phuwong an diéu tiét nude tir cac hd thuy dién xa nude xudng ha luu dé dam bao nhu ciu nudc
cho nong nghiép.

3.2. Hién trgng chdt lwong nwéc song Tra Ly

Tong hop két qua quan tric tai 10 vi tri phan b doc theo song Tra Ly tir khu vuc thanh phé ra téi cira
bién, huyén Thai Thuy, Tién Hai, qua nhitng khu vuc c6 hoat dong sinh hoat, san xuat néng nghiép va céng
nghiép... cho thy chat lwong nudc phan bd khong dong déu trén toan bo luu vuc séng. Tai tat ca cac diém
quan tric c6 ham luong NH4", NO2, PO4 ", ham lugng kim loai nang (As, Pb, Hg, Fe) va thuéc bao vé thuc
vat ho Clo (BHC), tong dau m& déu nam trong giéi han theo quy chuan QCVN 08-MT:2015/BTNMT -
Quy chuan k¥ thuat quéc gia vé chét luong nudc mit cot A2 - Dung cho muc dich cap nuéc sinh hoat nhung
phai &p dung cong nghé xu Iy phii hop hoac cac muc dich sir dung nhur loai B1 va B2). Hién nay, chét lwong
nude séng Tra Ly chi bi 6 nhidm cac thanh phan hitu co vé6i dic trung 1a gia tri BODs (hinh 1) va COD
(hinh 2). Tai hau hét cac diém quan tric, ndng d6 BODs va COD déu vuot so véi quy chudn cho phép.
Trong d6, ndng dd COD vuot tir 1,13 dén 1,47 lan va BODs vuot tir 1,17 dén 1,5 lan. Tai diém dau tiép
nhan khi chay vao dia ban tinh c6 nong d6 thap hon so vai cac khu vuc khéc xudi theo dong chay. Nong
d6 céc chat hiru co cao nhat 12 tai khu vuc cau Tra Ly va diém thu nudc cua Nha may nudc thanh phd.
Nguyén nhan chinh 1a cac diém ndy nam & khu vuc Thanh phé Théi Binh, tap trung dong dan cu va cac
hoat dong san xuat cong nghiép. .. nén hoat dong xa thai di gop phan gay tac dong dén sy gia ting nong do
chét & nhidm tai day.

= BOD5 === QCVN 08-MT:2015/BTNMT (Cot A2)
10 9
9 8 8 8
8 7 7 7 7 7
= 7 6
E 6
€ 5
g 4
Z 3
2
1
0
Piém diu Piém thu Piém thu Piém thu Ciu Tra Diém thu Diém thu Diém thu Cng Duc Cach NM
chay vao  nudc nugc nudc Ly nudc nuéc  nuéc  Duong, xaNhiét dién
tinh NMN NMN NMN NMN ~ NMN Bo NMN Lé Tra Giang Thai Binh
Hong bong KCN TBS thanh phd  Xuyén Loi 2500 m
Minh Dong

Hinh 1. Nong dé BODs tai cdc diém quan trdc trén séng Tra Ly
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mmmm COD —— QCVN 08-MT:2015/BTNMT (Cot A2)
30
25
20

O I

1
Piém Piém thuPiém thu Diém thu Ciu Tra Piém thu Piém thu Piém thu Céng Cach

ol

Nf”)ng do, mg/l

(62 BN e}

ddu chay nuéc nude nudc Ly nudc nude nude Duc

vao tinh NMN  NMN  NMN NMN NMN Bo NMN L& Duong, Nhl@t
Hong Pong  KCN thanh  Xuyén Loi xa Tra dién Thai
Minh  Pong  TBS phd Giang Binh 2

500 m
Hinh 2. Nong d¢ COD tai cic diém quan tric trén song Tra Ly

Ngoai ra, nuéc song Tra Ly con bi 6 nhiém bai chat ran lo ling tai mot s6 vi tri quan trac (hinh 3). Két
qua quan tric cho thdy ham luwong TSS tai mot s6 vi tri vuot quy chuan cho phép QCVN 08-
MT:2015/BTNMT nhu: diém dau chay vao tinh, diém thu nuéc cia Nha may nudc thanh phd va cau Tra
Ly, véi gié tri thay doi tir 31 + 38 mg/l, vuot khoang 1,03 -+ 1,27 lan so véi quy chuan.

mmm TSS == QCVN 08-MT:2015/BTNMT (Cot A2)

33 33
30 31 30
27 27

25 20
15
10

5

0

Diém diu Diém thu Diém thu Piém thu Ciu Tra Diém thu Diém thu Diém thu Céng Duc Cach NM

Néng do, mg/l
)
o

chay vao  nudc nude nudc Ly nudc nudc nuéc  Duong,  Nhiét
tinh NMN NMN NMN NMN NMN B6 NMN Lé x&Tra dién Thai

Hong  Déng  KCN thanh phé  Xuyén Loi Giang  Binh 2

Minh DBong TBS 500 m

Hinh 3. Nong do TSS tai cdc diém quan tréc trén séng Tra Ly

Dua trén db thj cho thiy ham lugng TSS ciing cho gi4 tri cao tai khu vyuc ciu Tra Ly, diém thu nudc nha
may nudc thanh phé va diém thu nuée nha may nuée Bo Xuyén, Thanh phd Thai Binh déu 13 nhitng khu
vuc tap trung déng dan cu va hoat dong san xuét cong nghiép. Nguyén nhéan gay ra c6 thé do nuéc mua
chay tran trén bé mat, nudc thai, chat thai rén tir cac khu vue dong dan cu, san xuat va hoat dong giao thong
thiy... xa thai lam gia ting ham luong TSS tai c&c vi tri ndy. Nong do TSS ¢ xu hudng giam dan vé phia
ha luu, gan khu vyc cira sdng ven bién, nguyén nhan 1a do co ché ty 1am sach, pha lodng ndng do theo chiéu
dong chay cua song.

Ngoai ra, két qua quan tric chat lugng nudc song tai vi tri cau Tra Ly, thanh phd Thai Binh con cho thay
bi 6 nhiém boi NH4+ va Cl- véi ndng do vuot gidi han cho phép theo QCVN 08-MT:2015/BTNMT, cot
A2 tuong tng 1a 1,2 1an va 1,94 lan. Bén canh do, két qua khao sét ciing cho thay tai khu vuc tiép nhan
nudc thai cia Nha may Nhiét dién Thai Binh 2 (dang trién khai) c6 nong d6 COD, BOD5 va NH4+ vuot
gidi han cho phép theo QCVN 08-MT:2015/BTNMT, cot A2. Cu thé, COD vuot tir 1,3 = 1,6 1an, BOD5
vuot tir 1,5 + 1,8 lan, va NH4+ vuot tir 2,3 + 2,4 1an. Céc chi tiéu khac ndm trong gisi han cho phép cua
cot A2. (Trung tim Tu van va cong nghé Moi truong, 2019).

Hién nay, song Tra Ly dang 1a ngudn tiép nhan nuéc thai cia mot sé nguon thai co luu lugng 16n nhur:
tram xir Iy nu6ce thai sinh hoat caa Thanh phd, Nha may san xuit hoa chat Amon Nitrat va Nha may Nhiét
dién Thai Binh 1. Do do, tac gia da tong hop, danh gia duoc anh hudéng cia cac ngudn thai nay dén chat
luong chat nudc song tai day. Két qua quan tric duoc trinh bay trong bang 3.
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Bang 3. Két qua quan trac muwdc song Tra Ly tai diém xd cia cac nguon thai cé leu leong lén

Két qua phan tich
TT Vi tri quan tric COD TSS As Pb BHC | Téngdau,
(mg/l) (mg/l) (mg/l) (mg/l) (uh m& (mg/l)
1 Tram x¢ 1y nuéc thai 20 29 0,002 0,004 0,005 0,3
thanh phd Théi Binh
2 Nha may san xuat Amon 22 36 0,002 0,003 0,005 0,3
Nitrat, huyén Thai Thuy
3 Nha may Nhiét dién Thai 21 40 0,002 0,006 0,005 0,3
Binh 1, huyén Théai Thyy
QCVN 08-MT/BTNMT 15 30 0,02 0,02 0,02 0,5
(cot A2)

Nguon: S¢ Tai nguyén va Méi trieong, 2020

So sanh véi QCVN 08-MT:2015/BTNMT — Quy chuan ky thuat quc gia vé chat lugng nuéc mat (Cot
A2 — Dung cho muc dich cap nuéc sinh hoat nhung phai ap dung cong nghé xu ly phu hop hodc cac muc
dich st dung nhu loai B1 va B2) cho thay tat ca cac diém quan tric tai cac vi tri tiép nhan ngu0n xa thai
thong s6 COD vuot tir 1,33 dén 1,47 lan va ham luogng chit ran lo lang TSS vuot tir 1,2 + 1,33 1an. Ham
lwong kim loai nang (As, Pb), hoa chit bao vé thyc vat (BHC), va tong dau ma déu dat quy chuén cho phép.
Diéu nay cho thdy cac ngudn xa thai nay da thyc hién xir Iy nuéc thai pht hop yéu cau, tuan thu cac yéu
cdu, quy dinh cua Luat bao vé méi truong vé xa thai ra nguon nudc.

Nhu véy, theo danh gia chung vé chat luong nudc song Tra Ly cho thiy nudc song hién nay chu yéu dang
¢6 dau hiéu 6 nhiém céc chat hitu co (COD, BODs) va chat ran lo limg (TSS) trén toan bo luu vye. Trong dé,
cuc bd tai mot s6 vi tri ¢6 6 nhidm NH4* va néng d6 cac chét cao hon nhu: cau Tra Ly, diém xa thai nha may
nude Thanh phd, nha may san xuat hoa chat Amon Nitrat, huyén Thai Thuy, khu vuc tiép nhan nudc thai cua
Nha may Nhiét dién Thai Binh. Nguyén nhan 1a do day la nhitng khu vyc tp trung déng dan cu, hoat dong
xa thai cua tram xir Iy nuéc thai sinh hoat hay xa thai cua cac nha méy san xuat cong nghiép... Bén canh
do, theo két qua khao sat thuc dia, tai nhitng khu vuc tép trung dong dan cu, y thirc cua mot b phan déan cu
chua cao dan den hién tuong xa nude thai sinh hoat, chat thai rin sinh hoat ra séng dan den lam suy giam
chit lugng nguon nudc 6 mot so noi. Vi vdy, cin phai ting cudng cac hoat dong tuyén truyén, gido duc trong
cong dong vé ¥ thirc bao vé ngudn tai nguyén thién nhién nay.

3.3. Pé xudt gidi phap quan ly

- Theo két qua nghién ciru, danh gia hién trang khai thac, st dung va chit luong nudce séng Tra Ly cho
thay céc hoat dong khai thac, sir dung nuéc va xa thai cua tinh hién dam bao, phi hop vai quy hoach phéat
trién, bao vé luu vuc song (LVS). Tuy nhién, nuée séng hién nay ¢6 dau hiéu 6 nhiém céc chét hiru co va
chét ran lo lirng trén toan bo cac diém khao sat, quan tric. Do do, dé dam bao hiéu qua trong quan ly tai
nguyén nudc cua song Tra Ly can tap trung trién khai mot s giai phap sau:
= Quan ly khai thac va sir dung nguon niréc

- Tiép tuc xay dung céc chién lugc va ké hoach vé phét trién caa cac nganh trong tinh tir d6 tinh toan va
dua ra ké hoach khai théc, str dung tai nguyén nudc trén cac LVS cho phu hop.

- Ap dung cac cong cu kinh té, giai phap khoa hoc cong nghé trong bdo V¢ tai nguyén nude. Danh gia
téng thé tac dong cua cac cong trinh thuy loi, cac hoat dong dan sinh nham ngan chan, giam thiéu tinh trang
sat 16, bdi ling dong séng, dé ra cac bién phap nhiam khai phuc lai canh quan, duy tri dong chay méi trudng.

- Giam sét chat chg, xir Ii cc hanh vi vi pham, 1am anh huéng dén cong nang, tdc dung cua viéc chira
nudc, tudi, tiéu nudc cua cong trinh thuy loi trén séng, dam bao su dung hop Iy, bén virng.

- Quy hoach phong, chéng lii cho cac hé thdng séng; ra soét, kiém tra, diéu chinh quy hoach h¢ thong dé
nham ting cuong kha ning tiéu thoat 1d ctia 1ong séng. Han ché xam nhap mian va tang kha ning ty 1am
sach ctia cac song.

- Néang cao nang luc quan ly tai nguyén nudc cua dia phuong, tang cuong phdi hcp gitra Co quan Quan
1y M6i truong voi cac nganh lién quan dén bao vé tai nguyén va moi truong: So'Y té, So Nong Nghi¢p va
Phat trién Nong thén, Sé Cong nghiép,... dé kiém tra, quan ly khai thac, xa thai va xu Ii cac van dé moi
trueong nudce trén dia ban tinh Thai Binh.

- Khuyén khich cac té chirc, doanh nghiép, c& nhan tham gia dich vu quan 1y tai nguyén va méi trudng,
khai thac, st dung hop ly, tiét kiém nhiam dam bao tinh bén viing tai nguyén nudc.
= Qudn ly xa thdi

- Tiép tuc quan ly, kiém soét chat ché cac ngudn xa thai (sinh hoat va cong nghiép) c¢6 luu lwong nuéc
I6n dé han ché & nhiém moi truong. Thuc hién tt cong tac quan ly cac ngudn xa thai tir tha tuc phé duyét
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Cap Gidy phep xa nudce thai vao nguon nude dén B&o céo xa thai dinh ky... Tang cudng cong tac thanh tra,
kiém tra va c6 bién phép xir ly triét dé ddi véi co so gay 6 nhidm.

- Ap dung céc cdng cu kinh té trong quan li mdi truong nudc, trién khai thuc hién tét viéc thu phi vé thu
gom, xir ly nuée thai d6 thi, cong nghiép. Pay manh sy tham gia cua ca cong dong trong cong tac bao vé
moi truong noi chung va tai nguyén nudce néi riéng, trude hét 1a caa cac doanh nghiép va don vi tu nhan c6
sir dung cac thanh phan méi truong, nhat 12 sir dung véi khéi lugng 16n.

- Pi véi nuge thai sinh hoat phat sinh tir cac ho gia dinh, khuyén khich céc gia dinh thuc hién xir Iy so
b toan bo lugng nudc bang bé tu hoai, han ché xa nudc thai truc tiép ra séng. Cing véi do, nhiéu bai rac
4] gan song ciing chua dugc thiét ké dam bao, chua c6 hé thong thu gom xur Iy nudc ri rac nén can duoc
kiém soat, cai tién cong ngh¢ xu ly phu hop, giam thiéu 6 nhidm moi trudng. Nang cao nhan thic cia ngudi
dan dia phuong, han ché xa réc thai sinh hoat ra séng. (Thay, 2018).

- Kiém soat cac phuong tién tham gia giao thong thuy, han ché xa thai tir cac phuong tién, khu vuc bén
pha..., ting cuong y thirc chip hanh phap luat cia cac chu tau, thuyén, cac nha quan 1y dé tranh cac tac
dong Cita nuéc thai, chit thai rén dén méi truong nudc song.

= Kiém soét chdt heong nuéc

- Tang cuong cac hoat dong kiém soét 6 nhidm mdi truong nudc, thanh tra, kiém tra thuong xuyén dbi
vé6i cac ngudn thai, cudng ché tuan thu phap luat Ve BVMT nudc. Tlep tuc thyuc hién gidm sat viéc thuc
hién chwong trinh ty quan tric cia cac co s& san xuat dé kiém soat chat lwong nudc thai truéc khi xa thai
ra moi truong. Phét trién, van hanh cac cong nghé xir Iy nude thai than thién méi truong.

- Pé kiém soat tac dong cuia hoat dong san xuat ndng nghiép dén chat luong nudce song, tiép tuc han ché
viéc sir dung phan bon hoa hoc, nang cao kién thirc cia nguoi dan trong ki thuat bon phan hoa hoc, khuyén
khich str dung cac loai phan bén vi sinh thay cho cac loai phan bén héa hoc thong thuong. Thuong Xuyén
t6 chirc huéng dan cac 16p huéng dan sir dung phan bén, cach tudi tiéu, cham soc cdy trong cho ndng dan.

- Bén canh do, can tiép tuc nang cao nhan thirc va ting cuong su tham gia va trach nhiém ciia cong dong
trong quan ly va BVMT nudc. Long ghép noi dung BVMT LVS va cac hoat dong huong tng cac su kién,
ngay I, chién dich méi truong quan trong cua qudc gia va qudc té.

- Py manh cong tac tuyén truyén, gido duc nang cao nhan thirc cho cong ddng vé bao vé moi truong
nudc va phét trién bén ving, xay dung nép song than thién véi moi truong.

3. Két luan

Séng Tra Ly 1a con sdng I6n cua tinh Théi Binh, phuc vu cip nude sinh hoat, san xuat cong nghiép va
tudi tiéu thuy lgi, ndng nghiép. Theo két qua nghién cuu, tong hop, tinh toan duogc lugng nude can khai
thac tir sbng Tra Ly phuc vu cho hoat dong san xuat ndng nghiép la 8.216.640 m3/ngay (~ 95,1 m3/s), va
hoat dong nudi trong thay san 1a 7.595.062,5 m3vu (~ 0,4 m?/s), phu hop v6i kha ning cung cép nudc cua
song. Tong lwu lwong khai thac, sir dung nudc song Tra Ly cho hoat dong cip nudc sinh hoat va san xuét
theo thong ké 1a 162.000 m3/ngay dém. Luu lugng khai thac nudc cho hoat dong nay khong 16n va tuong
dbi 6n dinh, it gdy anh huong dén luu luong nude song.

Két qua nghién ctru ciing cho thay, chat lwong nuéc sdng cé dau hiéu 6 nhiém cac chit hitu co véi cac
thanh phan BODs, COD, va téng chat ran lo ling (TSS). Dic biét tai nhiing khu vyc tap trung dong dan cu
va hoat dong san xuit céng nghiép nhu: khu vuc cau Tra Ly, diém xa thai nha may nuéc Thanh phd, nha
may san xuit hoa chat Amon Nitrat, huyén Thai Thuy, khu vyc tiép nhan nudc thai caa Nha may Nhiét dién
Théi Binh, nuéc song con bi 6 nhiém boi NH,".

Tur d6, nghién ctru cling dua ra nhiing glal phap trong quan ly, khai thac st dung hop ly ngudn nuéc,
quan ly cac nguon xa thai va kiém soét 6 nhidm dé bao vé chat lugng méi truong nude song Tra Ly phuc
vu tudi tiéu thuy loi, san XUt ndng nghi¢p, cong nghiép va cap nuéc sinh hoat cho nguoi dan dia phuong
dam bao tinh bén viing cho ngudn tai nguyén thién nhién nay.
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ABSTRACT

Current state assessment and propose the solution to manage the water
of Tra Ly river, Thai Binh province

Tran Thi Thanh Thuy 2,
1 Hanoi University of Mining and Geology

Tra Ly River is a big river of Thai Binh province that uses for irrigation, agricultural, water supply for
domestic and industrial production in this local. According to the research results, the quantity of water
exploited from Tra Ly River for serving agricultural activities is 8,216,640 m3/day (~ 95.1 ma3/s),
aquaculture activities is 7,595. 062.5 m3/crop (~ 0.4 m3/s), and water supply for domestic and industrial
production is 162,000 m3/day. The total of exploitation quantity does not significantly affect to the water
supply capacity of this river. In addition, based on the observation, synthesized and the sample analysis
data shows that the quality of water river is polluted by organic substances (BOD5, COD), and total
suspended solids (TSS) on the whole flow. In which, COD concentration exceeds 1.13 + 1.47 times, BOD5
exceeds 1.17 + 1.5 times, and TSS is 1.03 + 1.27 times higher than QCVN 08-MT: 2015/BTNMT (Column
A2). Particularly at the location of Tra Ly bridge, the water river is also polluted by NH4+ and CI-. Thence,
the study gave out the solutions in management, exploitation and proper using of water resource, the
management of waste discharge sources and control the pollution to protect the water river quality for
irrigation, drainage, agricultural, and water supply for domestic and industrial production, ensuring the
sustainability of this natural resource.

Keywords: Management; exploitation; quality; Tra Ly river.
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ABSTRACT

The study deals with decomposition of Namxe rare earth ore and subsequent separation of uranium (U),
thorium (Th), iron (Fe) from leach solution by selective roasting, neutralization and solvent extraction. The
decomposition is done by heating of H,SOJ/ore mixture and water leaching. Over 95% of rare earth
elements are leached with solid/liquid ratio of ¥ after heating at 450°C with H,SO4/ore ratio of 1/1 and
after roasting time of 2 hours. At these conditions 40% of Th, 55% of U and 55% of Fe are co-leached and
have to be removed from the solution. For this purpose, three different methods are investigated: selective
roasting, precipitation and solvent extraction. Heating the H,SOas/ore mixture at 600°C and subsequent
water leaching allows the reduction of the amount of co-leached impurities up to 15%. By neutralization
with manganese oxide (MgO) up to a pH value of 4-4.5, the precipitation yields of Th, U and Fe are 85, 37
and 98%, respectively. By solvent extraction with a mixture of primary amine (N1923) and tertiary amine
(TOA) solved in kerosene the separation efficiency of Th and U is 95.8 and 95.3%, respectively.

Keywords: Rare earth; thorium; uranium; precipitation method; solvent extraction.

1. Introduction

Namxe rare earth ore belongs to Laichau province of North-West Vietnam. There are two deposits
including North and South of Namxe. The rare earth ore of Namxe-North contents rare earth elements
(REES) in the fluorocarbon or in the bastnaesite (REFCO3), quartz, barite, calcite, fluorite and a small
amount of Th and U radioactive materials. The Th content from 0.026 to 0.1% and U content from 0.009
to 0.095% (Amaral, Mortais, 2010; R.J. Callow, 1967; C. Y. Cheng, 2015; I.1a Vlasov, lu.D. Efremov, Cao
Son, 1961; T. H. Bui, D. H. Trinh, P. Nguyen, 2010). Extracted processing of U and Th was implemented
by the decomposition method the rare earth ore with the sulfuric acid (H2SO.) special agent. Obtained
solution was the rare earth sulfate and solid residue containing the radioactive substances of U and Th. The
sulfate solution contents ions of the light rare earth elements (LREES) such as La%*, Ce®*, Ce**, Pr¥*, Nd**,
Sm?*, ... and other impurity ions such as UO?*, Th*, Fe?*, Fe¥*. Therefore, the studying to extract the
radioactive elements from radioactive solid residue and the heavy metals from rare earth sulfate solution is
essential to environmental protection and to obtain the rare earth solution without radioactive substances.

An environmental radioactive assessment in Namxe rare earth deposit shown that there are exit two areas
of natural radioactivity contamination: first one is an area of 14.33 square kilometers, covering the whole
area of the Namxe rare earth deposit and the villages Mau, Mo, Pa Chai, and Bo Cha. In this area, people
are advised not to move to or settle permanently; second one is the natural radioactive control area which
is covering the area of natural radioactive contamination with an additional area of 8.33 square kilometers
(Quang Van Phan, Trung Thanh Dao, Phuong Nguyen, Dinh Huan Trinh and Thomas Heinig, 2019).

Because of the amount of U and Th is significant in Namxe rare earth ore, the extraction of U and Th
not only protects the environment but also provides fuel for nuclear power plants.

Methods for extracting U and Th from the rare earth sulfate solution are usually precipitation, solvent
extraction and ion exchange.

Precipitation method can use solid precipitation agents such as MgO, NaOH, Na,COs;, CaCOs, and so
on.

Solvent extraction method can use amines to separate thorium and uranium from rare earth sulfate
solution. First-class amines (N1923 amine, Primene JM-T, alamin, ...) can selectively remove thorium from
sulfate solution. Tertiary amines can separate uranium from the sulfate solution.

* Corresponding author
Email: phanquangvan@humg.edu.vn
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The method of double sulphate precipitation uses Na,SO4 agent to precipitate selected rare earth metals,
the remaining solution contains radioactive elements and impurities are also used to separate radionuclides
(Amaral, Mortais, 2010; R.J. Callow, 1967; C. Y. Cheng, 2015; I.la Vlasov, lu.D. Efremov, Cao Son, 196;
D. J. Crouse, K. B. Brown, 1959.)

Selecting individual methods or combining methods to separate radionuclides during the rare earth
processing depends on many factors, including rare earth elements, composition and characteristics of rare
earth ore and characteristics of the extracted solution.

2. Method and Materials

This study deals with decomposition of North Namxe ore and subsequent removal of U, Th and Fe from
the resulting leach solution by three different methods. For all experiments a grinded ore was used with
particle size smaller than 150 pm.

The decomposition of the ore was carried out by heating of H,SO4/ore mixture at 450°C and subsequent
water leaching. First, 100 g of ore were well mixed with 10 ml water in a heat-resistant cup. After that, 55.6
ml of concentrated H.SO, (the ore/acid ratio is 1/1 by weight) were added and the suspension was
homogenized. The mixture was leaved to stand for two hours and then heated in a kiln for 2 to 6 hours.

Subsequently, the calcine was cooled down to room temperature, finely grounded and water leached
under stirring at room temperature at solid/liquid ratio of 1/5 for 1 hour. After leaching the solid/liquid
separation was done and the residue was washed with water twice at liquid/solid ratios of 1/3 and 1/1. The
filtrate and wash liquor were combined, and the chemical composition of the solution was determined. The
washed residue was dried and analyzed for determination of the content of U, Th and Fe.

The removal of U, Th and Fe from the resulting leach solution was investigated by three different
methods. First, the selective roasting was tested. For this purpose, a HSO4/ore mixture was prepared as
described above and heated at temperatures ranging from 350°C to 600°C for 2 hours. The procedure for
water leaching was also the same as by decomposition experiments.

The second investigated method for impurity removal was the precipitation. It was done by neutralization
with MgO suspension up to pH value of 5 under stirring (150 rpm). The precipitation efficiency E, was

calculated by the formula: Ep = ——selid . 100%

solution

Where, TMsoiiq is the total metal content in the precipitate and TMsoiuiion IS total metal content in the initial
solution.

The last tested separation method was the solvent extraction with a mixture of two amines diluted in
IP2028 Kerosene. As extractants N1923 (primary amine, C1oH22N) and TOA (secondary amine, CasHs:N)
were used with concentrations in the organic phase of 0.015 M and 0.01 M, respectively. 25 ml of organic
phase and obtained leach solution were introduced into 60 ml separating funnel and shaken for 5 minutes.
After allowing the phases to separate, the aqueous phase was removed as raffinate. The extraction process
was implemented in 4 stages. Subsequent, three stage scrubbing was conducted with 0.1M H2SO4 solution
with a phase ratio acid/ore of 1/1. After scrubbing, the organic phase was stripped with 2 M hydrochloric
acid (HCI) at a phase ratio of 1/1 for 3 minutes. The stripping process was implemented in 4 stages.

In all cases the composition of the solid and water phase was analyzed by ICP-MS Agilent 7500a
(VILAS 524; ISO/IEC 17025:2005) at the Laboratory of Institute for Technology of Radioactive and Rare
Elements, which belongs to Vietnam Atomic Energy Institute.

3. Results and discussion
3.1. Decomposition of Namxe rare earth ore and water leaching of the calcine

First, the decomposition experiments were conducted. For this purpose, a H.SO./ore mixture was heated
at a temperature of 450°C for different periods of time and the calcine was water leached. During heating
REE minerals as well as other acid soluble gangue minerals are digested by sulfuric acid, while metal
sulfates are formed.

After the decomposition, the formed slightly soluble compounds were transferred into the liquid phase

by water leaching. The results are shown in Figure 1.
As it can be seen, the roasting time had an important influence on the dissolution behavior of REEs, U, Th
and Fe. As the calcination time increased, the leaching yields of REEs become higher. After 2.5 hours
heating 97% of REEs were transferred into the liquid phase. However, with the increase in decomposition
time the concentrations of impurities became also higher, which have to be subsequent removed from the
solution. For this purpose, three different methods were tested, which are discussed below.
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Figure 1. Effect of decomposition time on the efficient separation of rare earth
and radioactive impurities from ore

3.2. Impurity removal by selective roasting

The first investigated separation method consisted in heating of ore/H,SO4 mixture at temperatures
ranging from 300°C to 600°C for 2 hours and water leaching of the calcine. The results are shown in Figure
2 (composition of water phase) and Figure 3 (composition of washed leaching residue). The increase in the
calcination temperature positively affected the leaching yields of rare earth elements. At 600°C 95% of rare
earth elements were transferred into the liquid phase. On the other hand, the rise in the calcination
temperature caused a decrease in leaching yields of U, Th in the entire investigated temperature range;
regarding Fe the leaching yields became lower above 450°C.
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Figure 2. Effect of roasting temperature on leaching yields of REEs, U, Th and Fe
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Figure 3. Effect of roasting temperature on percentage content of U, Th and Fe in the residue
The decrease in leaching yields of U, Th and Fe can be explained by formation of different sparingly
soluble compounds during heating of H,SO./ore mixture. According to the literature Fe,(SO.)s has a limited
thermal stability and decomposes into Fe,Os, which is insoluble in water (Equation 9) (H.H. Willard, R.D.
Fowler, 1932).

o
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T=450-700°C
Fe,(50,); ———— Fe,05 + 350, ©)

On the other hand, the decrease in leaching yields of thorium can be explained by the formation of
ThP,O7 (J. Amaral, C.A. Mortais, 2010). During sulfuric acid decomposition of phosphate minerals present
in the ore such as bastnaesite (Ce, La, Nd, Pr, ...)COsF or monazite (Ce, La)PO4 phosphoric acid is released,
which forms at higher temperatures pyrophosphoric acid (Equation 11, 12).

2REEPO, + 3H,50, —» REE,(S0,); + 2H,PO, (10)
T=200-300°C (11)
2H3P04 _— H4P207 + H20

The pyrophosphoric acid can react with Th(SO4). forming the sparingly soluble salt (Equation 12).
Th(50,), + H,P,0, - ThP,0, + H,PO0, (12)

A part of thorium remaining in solid residues during calcination decomposes progress, this can be
explained as follows: North Nam Xe rare earth ore contains many minerals, in addition to bastnaesite
mineral (Ce, La, Nd, Pr,...) COsF, also contains monazite mineral (Ce, La)PO4 and many other minerals
(Heinig, T, Burisch M, Mockel R, Phan Q V, Ebert D, Gutzmer, in prep). In the process of dissolving rare
earth by decomposition method with sulfuric acid (H2.SQO,), under high temperature conditions, phosphates
react with sulfuric acid to form phosphoric acid (HsPO.) and then hydrolyze to form pyrophosphoric acid.
Firstly, the thorium oxide reacts with sulfuric acid to form thorium sulfate salt and then thorium sulfate salt
reacts with pyrophosphoric acid to form thorium pyrophosphate. Thorium pyrophosphate salt does not
dissolve even in concentrated acid solution. When the temperature is raised, it is only to remove the excess
acid; rare earth sulfate salts and Th will be more difficult to dissolve, leading to a reduction in Th conversion
efficiency because it has been converted into the form of thorium phosphate which is difficult to dissolve
in water, difficult to dissolve into a soluble solution so they remain in the residue.
Summarizing it can be stated that the increase in heating temperature reduces the concentration of co-
leached impurities. However, for this purpose high energy input is needed.

3.3. Impurity removal by precipitation and solvent extraction

Another possibility for impurity removal consists in after-treatment of the leach solution by
neutralization or by solvent extraction. Both methods were tested with a leach solution obtained at the
following process parameters:

e roasting stage: T=450°C; T=2 h; H,SOu/ore ratio 1/1.

e leaching stage: solid/liquid ratio 1/5; t=1 h.

The concentrations of main elements in the solution are given in Table 1.

Table 1. The concentration of rare earths, U, Th and Fe in the leach solution used
for precipitation and solvent extraction

Elements La Ce Pr Nd Sm Th U Fe
Concentration, 5520 7940 752 1925 236 6.2 15.1 1124
mg/|

3.3.1. Precipitation method

In addition, the impurity removal by precipitation was investigated. For this purpose, the pH value of
the leach solution was increased gradually from 1.2 to 5.0 and the concentrations of REEs, U, Th and Fe in
the solution were determined. The results are depicted in Figure 4.
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o o
o O O

0 1 2 3 4 5 6
pH

Separate concentration of Th, %

Separate concentration of U, %

Separate concentration, %

Separate concentration of Fe, %

Loss of REE, %

Figure 4. Separation effect of U, Th and Fe at the different pH in solution
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As it can be seen, the increase in the pH value caused a decrease in concentration of all considered
compounds. The precipitation can be explained as follows: increasing the pH value, some ionic impurities
such as Fe, Th, U are hydrolyzed and form sparingly soluble hydroxides. At a pH value between 4.0 and
4.5 more than 85% of Th and 37% of U were removed from the solution. On the other hand, iron could be
almost completely precipitated in this pH value range. However, the increase in pH value of the solution
caused losses in REEs. When the pH of the solution ranged from 4 to 4.5, the loss of rare earth elements
amounted about 6.5%. Thus, the precipitation method allowed the efficient separation of Th and Fe;
nevertheless, about 63% of Uremained in the solution.

3.3.2. Solvent method

Table 2 presents experimental results for the separation of Th, U and Fe with a mixture of primary amine
(N1923) and tertiary amine (TOA) with concentrations of 0.015 M and 0.01 M, respectively.

Table 2. Results of solvent method with a mixture of primary amine and tertiary amine

Component Solution before extraction, Solution after extraction, Extraction yield, %
mg/l mg/|
Th 6.2 0.26 95.8
U 15.1 0.71 95.3
Fe 1124 934.04 6.9
TREE 16373 15505.3 5.3

As it can be seen, U and Th could be efficient separated from the sulfate leach solution; the extraction
yields reached 95.8 and 95.3%, respectively. However, only 6.9% of Fe could be removed from the solution.
Moreover, a slight coextraction of REEs occurred; their losses amounted 5.3%.

4, Conclusion

Nambxe rare earth ore contains small amounts of radioactive elements, in which thorium content ranges
from 0.026 to 0.1% and uranium ranges from 0.009 to 0.095%. However, the separation of radioactive
elements as well as other impurities such as iron during ore processing is necessary to protect the
environment as well as to receive rare earth products without radioactive impurities.

The sample of Namxe rare earth ore concentrate has been studied and treated by decomposition method
with sulfuric acid (H2SO.). The results showed that at 450°C, the ore/acid ratio is equal to 1/1 (by weight),
calcining in 2-hour and water separation with a solid/liquid ratio is 1/5; sluge with a solid/liquid ratio is 1/3
and scrubbing with a solid/liquid ratio of 1/1, separation time of 1 hour will result in more than 60% Th
and more than 45% U remained in solid residue, and the separation efficient of total rare earth is greater
than 95%.

The separating method of Th, U and Fe elements from the separating solution contenning magnesium
oxide (MgO) agent. In the conditions of pH from 4 to 4.5, the extract efficiency of Th, U, Fe impurities is
85%, 37% and 98%, respectively.

The separation of Th, U and Fe elements from the rare earth solution was studied by solvent extraction
technique with the use of a mixture of N1923 and TOA. The efficiency of separation of Th, U impurities is
95.8 and 95.3%.

Remained solid waste from decomposition process of rare earth ore should be managed according to
national regulation for radioactive waste. U and Th obtained from the precipitation method and solvent
extraction should be achieved and used in the manner of safety, health and environment.

Acknowledgment

We would like to thank the Ministry of Science and Technology of Vietnam collaborated with German
Ministry of Education and Research for administrative support. We are also grateful to the managers,
colleagues of the Hanoi University of Mining and Geology, Geological Division of Radioactive and Rare
Minerals, General Department of Geology and Minerals of Vietnam, Hunghai Group, the People's
Committee of Laichau province, Phongtho district, Namxe commune and SinSuoiHo border station
cooperated and assisted in the implementation of the study.

References

J. Amaral, C.A. Mortais, 2010. Thorium and uranium extraction from rare earth elements in monazite
sulfuric acid liquid through solvent extraction. Minaral Engineering 23, Pg. 498-503.

177



R.J. Callow, 1967. The Industrial Chemistry of the Lanthanons, Yttrium, Thorium and Uranium.
Pergamon Press.

C. Y. Cheng, 2015. Separation of uranium and thorium from rare earths for rare earth production - A
review. Minerals Engineering 77. DOI: 10.1016/j.mineng.2015.03.012.

Quang Van Phan, Trung Thanh Dao, Phuong Nguyen, Dinh Huan Trinh and Thomas Heinig: An
Assessment of Natural Radioactivity in the Namxe Rare Earth Deposit, Laichau Province, Vietnam.
Minerals 2019, 9, 602; doi:10.3390/min9100602

D. J. Crouse, K. B. Brown, 1959. Recovery of thorium, uranium and rare earths from monazite sulfate
liquors by the amine extraction (amex) process. OAK ridge national laboratory operated by Union carbide
corporation for the U.S. Atomic Energy Commission.

N. A. Nguyen, P. K. Nguyen. Report on the preliminary exploration of radioactivity-rare earth North
Namxe deposit. Archive in geological archives information center Hanoi, Vietnam, 1983.

M. Kul, Y. Topkaya (2008): Rare earth double sulfate from pre-concentrated bastnaesite.
Hydrometallurgy, 93(3-4), Pg. 129-135.

I.Ia Vlasov, lu.D. Efremov, Cao Son, 1961. Report on the exploration of NamXe rare earth ore. Archirve
in geological archives information center Hanoi, Vietnam.

Nguyen Van Hoa, 2014. Report on the exploration of NamXe - South rare earth ore. Archirve in
geological archives information center Hanoi, Vietnam.

T. H. Bui, D. H. Trinh, P. Nguyen (2010). General rare earth of Vietham. Vietnam Geological Journal.
Serie A, No. 320.

N. Hoang, 2014. Finanl report of protocol project “Technological development of REEs recovery from
Dongpao rare earth ore.” Vietham Ministry of Science and Technology.

Heinig, T, Burisch M, Mdckel R, Phan Q V, Ebert D, Gutzmer (in prep.): Mineralogy, petrography and
genesis of REE bearing carbonatite dykes, NamXE deposit, Vietnam.

Nguyen T. T., 2014. Report on the detailed exploration of North NamXe rare earth ore. Archive in
geological archives information center Hanoi, Vietnam.

TOM TAT
Nghién cuu tach U, Th va Fe tu dung dich thuy luyén thu dugc
sau khi phan huay quang dat hiem ciaa mo Nam Xe

Phan Quang Vian'+, Adam Balinski2, Tran Thé Dinh3; Bao Trung Thanh!
! Trrong Pai hoc Mo-Pja Chat Ha Ngi, Viét Nam
2 Vign Cong nghé tai nguyén Helmholtz Freiberg, CHLB DurC
3Vién Cong nghé Xa hiém, Vién Nang luong nguyén tu Viét Nam

Nghién ctru nay dé cap dén cac phuong phéap chiét dung méi, trung hoa va luyén chon loc dé tach Urani
(U), Thori (Th) va Sét (Fe) tir dung dich thuy luyén thu dugc sau khi phan huy quang dat hiém caa mo Nam
Xe. Qué trinh phan huy quang dugc thuc hién bang nung néng hdn hop H2S04 véi quing va thu hdi dung
dich thuy luyén.

Sau khi nung & nhiét do 450 °C vaéi ty I¢ 1/1 hdn hop H,SO4 / quing va sau thoi gian 2 gio thuy luyén thu
dugc hon 95% nguyén tb dat hiém bi rira troi véi ty 18 ran / 1ong 1a . O céac diéu kién nay, 40% Th, 55%
U va 55% Fe bj dong h6a va can phai dugc loai bo khoi dung dich thuy Iuyén. Dé tach cac nguyén t6 nay
ra khoi dung dich thuy luyén, ba phuong phap khac nhau dugc nghién ciru thuc hién, bao gdom luyén chon
loc, két tia va chiét xuat dung mdi. Nung noéng hén hop H,SO4 / quang & nhiét dd 600 °C va luyén cho
phép giam luong tap chét dong rira troi 1én dén 15%. Sir dung ky thuat chiét dung méi véi tac nhan amin
bac mot (N1923) va amin bac ba (TOA) dwoc giai trong dau hoa, hiéu suat tach Th va U lan luot 1a 95,8 va
95,3%. Bang phuong phép trung hoa dung dich thuy luyén véi tac nhan oxit mangan (MgO) ¢ diéu kién do
pH 12 4-4,5, thu duoc két tua cua Th, U va Fe twong ung 1a 85, 37 va 98%.

Tir khod: Dét hiém; thori; urani; phuong phap két tua; chiét dung moi.
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