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THUC TRANG CHAT THAIRAN Y TE CUA CAC BENH VIEN
VA THACH THUC TRONG PHONG DICH COVID-19

Pham Ngoc Chau'’
Pam Thuong Thuong >

TOM TAT

T khoa:

1. bat vin dé

Theo TG chtic Y t€ Thé gidi, quan ly t6t chat thaiy té
(CTYT) gop phan giam thiéu nguy co gay hai cho stic
khoe con ngudi va méi trudng, 1a giam chi phi trong
quan ly, xt ly CTYT [2].

Hién nay, tai cac bénh vién da thuc hién viéc gidm
sat phat sinh CTYT thong qua cac don vi quan trac moi
truong (QTMT) cé du chic nang theo dinh ky hang
nam. D€ chtt dong BVMT tai cac bénh vién t6t hon, can
phai co6 cac s6 liéu quan trac CTYT thudng xuyén va
dugc cap nhat lién tuc, bénh vién phai chtt dong trong
hoat dong BVMT.

Trong dich bénh Covid-19, vin dé phat thai CTYT
ndi chung va CTYT nguy hai néi riéng dang la thach
thic tu khau thu gom phan loai téi tiéu huy an toan.
Do dich bénh, lugng CTYT nguy hai tang 1én dang ké,
qua cac cdng bd clia cac bénh vién tai thanh phé Vi
Han trong dgt bung phat dich dau tién, qua canh bao
clia cdc bénh vién tai An do trong vu buing phat dich
Covid-19 ndm 2021 cho thdy, ganh ning CTYT nguy
hai tang lén nhiéu l4n, do vay doi hoi su dap tng dé
quan ly CTYT nguy hai rat btic xac [7]. Ddc biét do
phai cach ly nhiéu ngud6i nhiém, nghi nhiém vi rus tai

'Hoc vién Quadn y
2 Vién Stic khoe nghé nghiép va moi truiong Bo Y té

cac khu tap trung ma con tai cac ho gia dinh, nén viéc
quan ly CTYT lién quan t6i dich Covid-19 phitic tap,
can c6 mot cach ti€p can hogp ly va thuc tién.

2. Phuong phap

2.1. Déi tugng, thoi gian nghién ciiu

Doi tugng: Bénh vién da khoa, chuyén khoa hang 1
tuyén Trung uong va tuyén tinh tai mot s6 dia phuong
dai dién.

Thai gian: 2020-2021

2.2. Thiét ké va phuong phdp nghién ciiu

Nghién ctiu cat ngang, v6i phuong phap mo ta va
phan tich co s& di liéu thd cip, phuong phap phong
van sau mot s6 trudng khoa kiém soat nhiém khuédn
bénh vién.

Co mau va phuong phap chon mau nghién ctu;
Mau nghién ctiu gom 92 bénh vién hang 1 gom: 34 BV
hang 1 tuyén Trung uong va 58 BV hang 1 tuyén tinh.

Céc chi s6 chinh:

Khoi lugng chit thai ran (CTR) y té phat sinh tai cac
bénh vién (kg/giudng bénh/ngay).
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Ty 1é cac loai CTR y té phat sinh trung binh nay (kg/
ngay).

Khéi lugng CTR y té phét sinh theo tuyén bénh vién
(kg/giuong bénh ngay).

Khéi lugng CTR y t€ phat sinh theo loai hinh bénh
vién (kg/giuong bénh ngay).

Phuiong phap thu thdp so liéu: Truy cap co s6 dii liéu
vé cong tac quan ly moi trudng cua Vién stic khoe nghé
nghiép va moi truong, Vién Pasteur Nha Trang, Vién
VSDT Téay Nguyén va Vién YTCC HCM. Cac di liéu
nay dugc gtii vé Cuc Quan ly moi truong Y t€ - BO Y té;
nodi dung s6 liéu nghién ctiu dugc trich xuét vao “Phiéu
tong hgp thong tin quan ly mai trudng bénh vién” va
ma hoa cac thong tin theo tting bénh vién duéi sy giam
sat ctia can bo quan ly co s¢ di liéu cua Cuc Quan ly
moi truong Y t€ - BO Y té.

Phuiong phdp xii ly so liéu: SO liéu dugc nhép vao
phan mém Microsoft Excel 2007 va phéan tich phan
mém SPSS 20.0.

3. Két qua nghién ciu
3.1. Thuc trang phdt thdi CTR y té
Bang 1. Khoi lugng CTR y té€ phat sinh tai cac Bénh vién

(n=92)
Don vi: kg/givong bénh/ngay

Tong lugng CTYT phat sinh tai méi Bénh vién trung
binh1a 1,77 + 0,90 kg/giuong bénh/ngay, trong d6 lugng
CTYT thong thuong chiém ty trong cao nhat (1,53 +
0,83 kg/giudng bénh/ngay), tiép dén la CTNH lay nhiém
(0,22 + 0,15 kg/giuong bénh/ngay), thap nhat la CTNH
khong lay nhiém (0,02+0,04 kg/giudng/ngay).

Tonglugng CTYT phat thai trung binh 1a 117403,68
kg/ngay, trong d6 bao gom 100451 kg CTYT thong
thuong, 955,57 kg CTYT nguy hai khong lay nhiém va
15997,11 kg CTYT nguy hai lay nhiém.

Trong s6 cac loai CTYT phat sinh tai cac Bénh vién,
CTYT thong thuong chiém ty 1é cao nhat (85,56%). Ti€p
theo, CTNH khong lay nhiém ctia cac Bénh vién chiém
13,63%, CTNH lay nhiém chiém 0,81% (Bang 3).

CTYT nguy hai khéng lay.
0.81%

CTYT lay nhiém,
13.63%

CTYT théng thuong,
85.56%

A Biéu do 1. Ty 1¢ cdc logi CTYT phdt sinh trung binh ngay
tai cdc bénh vién (n = 92)

Bang 2. Tong khdi lugng CTR y té phat sinh trung binh ngay

Lo?.l chat X+SD |Trungvi(Q -Q,) | Min-Max | (n=92)
thai 1o . .
Don vi: kg/ngay
CTYT 1,35 (0,95 - 1,93) <
. 1,53 + ’ ’ ’ P Tuyén
:ﬁﬁ‘?g 0,83 043 -464 | |y i CTRYT TE‘X"_“;)W tinh Chung
ong - (n=58)
CTYT lay 0,22 + 0,21 (0,15 - 0,28) A
nhiém 0,15 0.01-1,12 | | CTYT théng 49591 50860 | 100451
thuong
CTNH A ,,
Kkhé . 0,02 + 0,004 (0,001 - CTYT lay nhiém 8323,3 7673,81 15997,11
ong lay 0.04 0,013) 0,0 - 0,38
nhiém g&?ﬂ? khonglay | = 5371 418,46 955,57
+ -_—
Téng 1,77 £ 1,586 (1,157 0.53 - 5.17 -
0,90 2,135) Tong 58451,41 58952,27 | 117403,68
Bang 3. Khoéi lugng CTYT phat sinh theo tuyén Bénh vién
Don vi: kg/giviong bénh/ngay
Loai CTYT Trung vi (Q1 - Q3) P
X +SD (Kiém dinh
— Mann-Whitney U)
Tuyén trung uong Tuyén tinh
(n=34) (n=58)

Thong thudng 1,55 (0,99 - 2,33) 1,28 (0,87 - 1,67) 0,083

1,74 £ 0,91 1,41£0,76
Nguy hai lay nhiém 0,21 (0,09 - 0,29) 0,20 (0,16 - 0,26) 0,984

0,24 £ 0,22 0,21 £ 0,09
Nguy hai khong lay nhiém 0,002 (0,001-0,004) 0,007 (0,002 - 0,021) 0,001

0,02 = 0,06 0,01 £ 0,017
Téng 1,71 (1,36 - 2,49) 1,53 (1,12 - 1,96) 0,074

2,00 £ 1,03 1,63 £ 0,79
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Bang 4. Khoi lugng CTYT phat sinh theo loai Bénh vién chuyén khoa va Bénh vién da khoa

Don vi: kg/givdng bénh/ngay

Loai CTYT Trung vi (Q1 - Q3) P
X +SD (Kiém dinh
- — Mann-Whitney U)
Tuyén trung uong Tuyén tinh
(n=34) (n=58)
Thong thudng 1,39 (0,73-2,15) 1,33 (1,02-1,71) > 0,05
1,61 + 1,00 1,50 £ 0,76
Nguy hai lay nhiém 0,17 (0,08-0,27) 0,22 (0,17-0,29) < 0,05
0,16 £ 0,11 0,25+ 0,16
Nguy hai khong l4y nhiém 0,0025 (0,0014-0,02) 0,0046 (0,0016-0,0132) > 0,05
0,03 = 0,07 0,01 = 0,02
Tdng 1,66 (0,92-2,36) 1,57 (1,18-2,03) > 0,05
1,79 + 1,01 1,76 £ 0,86
Bang 5. Cac phuong thuc xu ly CTYT tai cac Bénh vién
Loai chit thai Phuong thic xi ly Trung vong (n=34) | Tuyén tinh (n=58) Chung (n=92) P
SL % SL % SL %
CTYT thong Thué xt ly 34 100 55 94,8 89 96,7 > 0,05*
thuong Chon l4p tai Bénh vién 0 0 5,2 1 33
CTYT nguy hai | Thué xt ly 26 76,5 9 15,5 35 38,0 <0,001*
lay nhiém Thué xt ly va Lo dét 5,9 44 75,9 46 50,0
Thué xt ly va Lo hdp 6 17,6 5 8,6 11 12,0
CTRYT héahoc | Thué xt ly 18 52,9 24 41,4 42 45,7 >0,05**
Tra lai nha cung cép 16 47,1 34 58,6 50 543
CTRYT nguy hai | Thué xt ly 34 100 58 100 92,0 100 -
khac Luu trii tai Bénh vién 0 0,0 0 0,0 0 0,0

* Fisher Exact test
** Pearson Chi-Square

Lugng CTYT trung binh & Bénh vién tuyén Trung
uong la 2,00 + 1,03 kg/giuong bénh/ngay, cao hon
trung binh & Bénh vién tuyén tinh (1,63 £ 0,79). Tuy
nhién, sy khac biét nay khong c6 y nghia thong ké
(p>0,05) (Bang 4).

Trung binh lugng CTYT phat sinh tii cac Bénh vién
chuyén khoa la 1,79 £ 1,01 kg/giuong bénh/ngay cao
hon khong c6 y nghia théng ké (p>0,05) so véi cac
Bénh vién da khoa (1,76 + 0,86 kg/giuong bénh/ngay).

Vé lugng CTNH lay nhiém phat sinh trung binh
cua Bénh vién da khoa la 0,25 + 0,16 kg/giudng bénh/
ngay, cao hon c6 y nghia thong ké (p<0,05) so véi
nhom Bénh vién chuyén khoa (0,16 + 0,11 kg/giudng
bénh/ngay).

Khoéng c6 su khac biét c6 y nghia thong ké vé khoéi
lugng CTYT thong thuong va khoilugng CTNH khong
lay nhiém phat sinh trung binh theo giuong bénh trong
ngay gitia cac Bénh vién da khoa va Bénh vién chuyén
khoa (p>0,05) (Bang 5).

béi v6i CTYT nguy hai lay nhiém, c6 38,0% Bénh
vién thué xu ly; 50% Bénh vién két hgp phuong thtic
thué xu ly va xti ly bing 10 d6t ctia Bénh vién; 12,0%
Bénh vién két hgp thué xt ly va xti ly bang 1o hdp. Cé
su khac nhau c6 y nghia thong ké vé phuong thiic xt ly
CTYT nguy hai lay nhiém gitta nhém Bénh vién tuyén
Trung uong va nhém bénh vién tuyén tinh (p<0,001):
da s6 cac Bénh vién Trung uong thué xti ly (76,5%), con
da s6 Bénh vién tuyén tinh c6 10 d6t dé xti ly va két hop
théu xt ly (75,9%).

Déi véi chat thai hoa hoc, 52,9% Bénh vién tuyén
Trung uong va 41,4% Bénh vién tuyén tinh thué don vi
xt ly. Cac Bénh vién con lai chon phuong thtic xt ly 1a
tra lai nha cung cap. Khong cé sy khac nhau cé y nghia
thong ké (p>0,05) vé cac phuong thtic xti ly CTYT hoéa
hoc tai cdc Bénh vién.

boi véi CTYT nguy hai khac, 100% Bénh vién thué
xt ly. C6 95,7% cac Bénh vién thué xti ly CTYT thong
thuong. Khong cé su khac biét vé ty 1é nay gitia hai
tuyén Bénh vién (Bang 6).
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Bang 6. Ty 1¢ 10 dot dat tiéu chi danh gia tai cac Bénh vién
(n=51)

Bang 7. Thuc trang quan ly, st dung 1o d6t tai Bénh vién
(n=51)

Trong t6ng s6 92 Bénh vién, c6 51 Bénh vién cb
lo dot CTYT, trong do6 3,9 % Bénh vién dat tat ca cac
tiéu chi danh gia vé 1o dot CTYT theo QCVN 02:2012/
BTNMT. Xét trén tling tiéu chi, c6 98% Bénh vién dat
tiéu chi vé lugng oxy du, 96,1% Bénh vién dat tiéu chi vé
thoi gian luu chdy trong viung doét thi cép, 92,2% Bénh
vién c6 hé thong xt ly khi thai 1o d6t, 84,3% Bénh vién
dat tiéu chi vé€ nhiét d6 viing dot so cdp. Ty 1é Bénh vién
6 1o dot dat cac tiéu chi vé nhiét do vung dot thu cap,
nhiét do bén ngoai vo 10, nhiét do khi thai ra mai trudng
lan lugt 1a 56,9%, 51,0%, 29,4% va 23,5% (Bang 7).

Trong 51 Bénh vién c6 1o d6t CTYT, c6 80,4% Bénh
vién c6 quy trinh huéng dan van hanh lo dét, 84,4%
Bénh vién c6 phén dinh tro xi theo quy dinh tai QCVN
07:2009/BTNMT. Ty 1é Bénh vién c6 1o dot c6 tinh trang
van hanh t6t va thudng xuyén bao dudng dat tuong ting

Bang 8. Thuc trang quan ly, st dung 16 hdp tai Bénh vién
(n=11)

Tiéu chi danh gia SL | Tylé
%
Van hanh t6t 72,7
Bao dudng thuong xuyén 54,5
Cé quy trinh huéng dan van hanh 11 100
C6 ké hoach ting pho su ¢ 36,4
Cé xt ly nudc thai phat sinh 81,8
Coé danh gia hiéu qua bat hoat vi sinh vat 36,4
theo QCVN 55:2013/BTNMT
Tén sudt danh gid hiéu qua bt hoat vi sinh 4 36,4
vt theo QCVN 55:2013/BTNMT
Dat tat ca céac tiéu chi 4 36,4
S6 bénh vién ¢ 1o hip 11 100

6 | Chuyén d@é I, thadng 6 ndm 2021

Tiéu chi danh gia SL | Tylé Tiéu chi danh gia S6 |Tylé
% lugng | %
S6 Bénh vién cb 1o dot 51 100 Van hanh t6t 24 47,1
Nhiét d6 ving dot so cdp (> 650°C) 43 | 84,3 Bdo dudng thudng xuyén 30 | 58,8
Nhiét d6 vung dot thi cdp (= 1050°C) 29 | 56,9 Cé quy trinh huéng dan van hanh 41 80,4
Thoi gian luu chdy trong vung dét tha cdp | 49 | 96,1 C6 ké hoach ting pho su ¢ 20 | 39,2
(= 2 gidy) C6 xti ly nude thai phat sinh 1 |20
Lugng oxy du (do tai diém 1ldy mau) (6-12%) | 50 | 98,0 C6 phan dinh tro xi theo quy dinh tai| 43 84,3
Nhiét d6 bén ngoai vo 10 (hodc 16p chan| 26 | 51,0 QCVN 07:2009/BTNMT
cach ly nhiét) (< 60°C) Thong s6 quan tric khi thai 1o dot dat| 2 3,9
Nhiét d¢ khi thai ra méi truong (do tai diém | 15 | 29,4 QCVN 02:2012/BTNMT
14y mau) (< 180°C) $6 Bénh vién c6 1o dét 51 | 100
Chiéu cao 6ng khoi (> 20m) 12 | 23,5
C6 hé thong xu ly khi thai 47 | 922 | 47.1% va ’58,8%. C6 39,2% Bénh vién c6 ké hoach ting
PP pho su c6 va chi 2% Bénh vién c6 xti ly nudc thai phat
Dat tat ca cac chi tiéu 2 39

sinh ttt 1o d6t. Ty 1é Bénh vién c6 két qua quan trac khi
thai 10 d6t CTRYT dat QCVN 02:2012/BTNMT chi
chiém 3,9% (Bang 8).

Trong 92 Bénh vién c6 11 Bénh vién c6 1o hdp
CTYT. Ty 1é dat tat ca cac tiéu chi lién quan dén quan
ly, sti dung 16 hép tai Bénh vién la 36,4%. Cu thé, 100%
Bénh vién c6 quy trinh huéng dan vén hanh 16 hép,
81,8% Bénh vién co xt ly nudc thai phat sinh, 72,7%
Bénh vién c6 tinh trang van hanh 1o hép t6t. Ty 1é Bénh
vién cé bao dudng thudng xuyén 1o hdp dat 54,5%,
36,4% Bénh vién c6 ké hoach ting pho su ¢, danh gia
hiéu qua bat hoat vi sinh vat véi tan suit danh gia theo
quy dinh tai QCVN 55:2013/BTNMT.

3.2. Dich Covid-19 va vin dé CTYT nguy hai.

Dich Covid 19 da délai cho Trung Quéc lugng 16n
CTYT. Hon 20 thanh pho ting cudng xti ly rac thai. Vi
Haén, trung tdm cta dich, bi anh hudng ning né nhat,
dang phat thai trén 240 tin rac y t€ moi ngay budc
chinh quyén phai trién khai cic co s xu ly di dong
(South China Morning Post, 12/3/2020).

Theo Trung tam Khoa hoc va Mdi truong (CSE), An
Do da chiing kién su gia ting dang ké CTR nguy hai tu
cac Bénh vién do lién quan dén Covid-19 trong thang
4 - 5/2021 (India Today 12/6/2021)

Béo cdo cong bd gin day ctia An Do cho théy, su gia
tang dang ké trong viéc phat sinh chdt thai y sinh lién
quan dén Covid-19 trong dgt bung phat 14n thi hai,
"An Do phat thai 139 tan chat thai Bénh vién lién quan
dén Covid-19 mdi ngay vao thang 4/2021, khi qudc
gia nay phai chdng choi véi lan song thit 2 cta dich
Covid-19 va con s6 nay vao thang 5/2021, da ting lén
t6i 203 tdn moi ngay, tuong duong tang 46%".

baéi v6i Viét Nam, qua céc dot dich bung phat dich
Covid-19 tlii nam 2020 - 2021, chua c6 thong ké hay
diéu tra tin cdy nao cho biét mtc phat thai CTR y té



nguy hai thay d6i. Nhung véi viéc gia ting dang ké cac
loai vat tu tiéu hao st dung mot lan cho diéu tri bénh
nhén Covid-19, cho 14y mau khdm sang loc, cho cac
khu vyc cach ly tap trung... thi lugng CTYT nguy hai
tang lén 16n.

Chua c¢ tinh toan chinh xdc vé tong lugng CTYT
trén toan cau tt khi COVID-19 tré thanh dai dich,
nhung thong tin ti cdc qudc gia va vung lanh thé cho
thay su gia ting chong mat so v6i trudc do. Theo to The
Verge, chi tinh riéng tai Vit Han, lugng rac thai y té tai
cac bénh vién da tang gap 6 lan so véi trudce khi khung
hoang xay ra, udc tinh méi ngay c6 t6i 240 tin rac.

4. BAN LUAN

Két qua quan trac mdi trudng tai 92 bénh vién hang
1 tuyén Trung uong va tuyén tinh cho thay, lugng
CTYT phét sinh theo kg/giuong bénh/ngay trung binh
la 1,77+0,90 kg/giudng bénh/ngay, trong d6 0,22 + 0,15
kg/giuong bénh/ngay la CTYT lay nhiém. Ty 1é nay cao
hon so véi nghién ctiu trén 7 bénh vién huyén caa TP.
Hai Phong nam 2015 véi lugng chat thai phat sinh 1a
1,02 kg/giudng bénh/ngay, chat thai lay nhiém la 0,99.
Tuy nhién, két qua ctia chung tdi thap hon lugng chat
thai tai Pakistan véi 2,07 kg/giudng bénh/ngay (khoang
tu 1,28-3,47) [10]. Két qua thip hon so véi nghién ctiu
ctua Eker H. H. va céng su (2011) nghién ctiu trén 357
co sO y té€ tai Istanbul, Th Nhi Ky cho thdy, lugng
CTR sinh hoat d6i v6i khu noi tra 1a 4,23+9,98 kg/
giuong bénh/ngay, khu ngoai tru la 3,62+33,19 kg/
giuong bénh/ngay. Tuy vay, lugng CTRYT nguy hai
khu noi tru la 0,168+0,649 kg/ngudi/ngay, ngoai tru la
0,018+0,062 kg/ngudi/ngay.

Nghién ctiu nay cho thdy, c6 su khéc biét c6 y nghia
thong ké lugng mot s6 loai chat thai theo cac tuyén,
theo cac tuyén bénh vién & da khoa va chuyén khoa,
theo loai hinh bénh vién. Trong d6, lugng chat thai ndi
chung tuyén tinh cao hon tuyén Trung uong; tuy nhién,
v6i chét thai lay nhiém thi tuyén Trung uong cao nhit,
ti€p dén tuyén tinh va tuyén huyén. Két qua nghién ctiu
tuong tu véi s6 liéu tong hgp cia WHO tai Nam Phi,
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trong d6 bénh vién tuyén Trung uongla 1,24 kg/giuong
bénh/ngay, tuyén tinh 1,53 kg/giudng bénh/ngay, bénh
vién khu vuc 1,05 kg/giuong bénh/ngay, bénh vién
huyén 0,65 kg/giudng bénh/ngay.

Nhu vay, & méi bénh vién khac nhau c6 lugng chat
thai va thanh phan CTR phat sinh 1a khac nhau, do vay
viéc dau tu cdng nghé cling nhu thuc hanh thu gom,
xt ly chat thai la khac nhau. Tuy nhién, cling can luu y
rang lugng chit thai va thanh phén chit thai khong chi
phu thudc vao quy mo, loai hinh, dich vy kham, chiia
bénh ma con phu thudc vao thuc hanh ctia can bd y t€
va moi ngudi bénh.

Két qua diéu tra ctia nghién ctiu nay chi ra rang, hau
hét cac bénh vién (95,7%) déu thué xu ly CTR thong
thuong, con lai ty 1é nho bénh vién ap dung phuong
phap chon 1ap CTR ngay tai khudn vién co s6. Két qua
nay cling tuong dong véi nghién ctiu cla tac gia Pang
Ngoc Chanh va cdng su tai 30 bénh vién khu vic mién
Nam ndm 2015 (94% bénh vién c6 hgp dong xu ly chat
thai sinh hoat véi don vi c6 gidy phép).

D6i vé6i chat thai nguy hai c6 nguy co lay nhiém,
phuong phap viia thué xu ly va ap dung lo dot tai cac
bénh vién chiém da s6 (88%). Cac bénh vién con lai
thué xti ly va 16 hap (12%). Riéng do6i véi CTYT héa
hoc, 45,7% dugc thué xt ly va 54,3% con lai sé tra lai
nha cung cdp xti ly. Cac CTYT nguy hai khac (chat thai
phong xa, binh ga, binh khi dung...) dugc thué xt ly &
tat ca cac bénh vién khao sat (100%). Ty 1é bénh vién
c6 sti dung 10 d6t dé xu ly CTYT trong nghién ctiu nay
cao hon nghién ctiu ctia Pham Minh Khué, Pham Dtic
Khiém tai bénh vién tuyén huyén Hai Phong nam 2015,
v6i 14,3%.

5. Két luan

Tinh hinh dich Covid-19 con dién bién phtic tap, viéc
kham chiia bénh, cach ly ngudi nhiém, nghi nhiém tai
cac co sd tap trung, khuynh huéng ap dung hinh thtic
cach ly tai ho gia dinh sé tiép tuc dan dén viéc gia tang
mot s6 lugng 16n CTYT nguy hai, can dugc danh gia
chinh xac, quan ly chdt ché va xt ly cé hiéu quam

4. B9 Y té. SO tay hudng dan qudn ly chdt thdi y té trong bénh
vién. Nha xudt ban Y hoc Ha Noi. 2015.

5. Komilis D., Fouki A. and Papadopoulos D. (2012).
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Assessing generated quantities of infectious medical wastes:
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8. India today, 12/6/2021. 46% increase in Covid biomedical
waste in April-May, says report.
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» Moéi truong

HIEN TRANG QUAN LY CHAT THAIRAN Y TE
TAI BENH VIEN 71 TRUNG UONG, THANH HOA

Nguyén Mai Lan |(1)

Lé Chi Tién

TOM TAT

T khoa:

Nghién ctiu da danh gia dugc hién trang phat sinh chét thai ran y té (CTRYT) tai Bénh vién 71 Trung uong
(TW) v6i tong lugng chdt thai phat sinh tai bénh vién 71 TW ndm 2018 1a 379.260 kg/nam. Trong do, chat thai
ran (CTR) lay nhiém la 26.410 kg/ndm chiém 6,69% tong lugng CTR ctia bénh vién, binh quan mét ngay bénh
vién thai ra 72,4 kg/ngay CTR lay nhiém. D36i v6i chit thai nguy hai khong lay nhiém chila 50 kg/ndm chiém
ty 1é rdt nho trong tong khoi lugng chit thai ctia bénh vién. CTR thong thuong chiém ty 1é 16n nhéit 93% téng
lugng CTR cuia bénh vién. V€ hién trang cong tac quan ly CTRYT tai bénh vién 71 TW, nghién ctiu cho thay,
mang ludi quan ly CTRYT tai bénh vién dugc diéu hanh xuyén suét, chi dao tu ban giam doc thong qua cac
phong chtic nang va cac khoa. Viéc thuc hién phan loai CTRYT dugc thuc hién theo diing quy dinh tii can bo
nhan vién, y bac sy cia bénh vién dén bénh nhan va ngudi nha.

Nhan bai: 21/6/2021;Stia chiia: 25/6/2021;Duyét dang: 28/6/2021.

1. M6 dau

Trong nhiing ndm gan day, 6 nhiém moi trudng
song c6 xu hudng gia ting trong boi canh téc do do
thi hda, cong nghiép hoda, gay anh hudng xau téi stic
khoé con ngudi. Bén canh do, xa hoi phat trién, doi
soéng nguoi dan cai thién, nhu cau kham va diéu tri
bénh ngay cang cao. Diéu nay dan dén cac CTR phat
sinh tii cac co s& y té€ bao gom chat thai ti kham, chiia
bénh, sinh hoat ciia bénh nhan va ngudi nha bénh nhan
ngay cang gia tang. Theo Cuc Quan ly moi trudng y té
ndm 2018, Viét Nam c6 trén 13.547 co sG y t€ y té€ bao
gom cac bénh vién tii tuyén TW dén tuyén tinh, huyén
va cac bénh vién tu nhan, cac co séy té du phong. Theo
Bao cdo Hién trang moi trudng qudc gia 2017, cac bénh
vién va co s y t€ nay lam phat sinh khoang 600 tdn
CTRYT/ngay, mtic d¢ gia ting khoang 7,6%/nam va
nam 2020 la khoang 800 tin/ngay. Theo Bo Y t&€ (2017),
CTRYT bao gom chat thai y té€ thong thuong va chat
thai y té nguy hai; trong do6 chit thai y té€ thong thuong
chiém khoang 80-90%, chi khoang 10-20% la chét thai
y t€ nguy hai bao gom chat thai lay nhiém va chat thai
nguy hai khong lay nhiém.

Hién nay, viéc quan ly CTRYT & Viét Nam da dugc
su quan tdm cua Chinh phu va cac B9, nganh. Thuc
hién Quyét dinh s6 2.038/QD-TTg ctia Thu tudng

Chinh pht, Bo Y té€ da t6 chic trién khai D€ an tong
thé xt ly chat thai y t€ (CTYT) giai doan 2011- 2015
va dinh hudéng dén 2020; xay dung hudng dan thuc
hién Pé an tong thé xi ly CTYT giai doan 2011-2015
va dinh huéng dén nam 2020 guii S& y t€ cac tinh, thanh
pho, cac don vi su nghiép truc thudéc Bo Y té va cac Bo,
nganh dé€ huéng dan thuc hién D€ an; phoi hgp véi Bo
Xay dung xdy dung quy hoach tong thé hé théng xu
ly CTYT nguy hai dén nam 2025 (da dugc phé duyét
tai Quyét dinh s6 170/QD-TTg ngay 8/2/2012 cua Thu
tuéng Chinh phu).

CTRYT phat sinh tui cac co s6 kham chiia bénh truc
thudc Bo Y té€ dugc thu gom va van chuyén dén cac
khu vyc luu giti, sau d6 dugc xt ly tai cac 10 thiéu dot
ndm ngay trong cd s& hodc ky hgp dong van chuyén
va xti ly d6i véi cac co s6 xt ly chat thai da dugc cép
phép. Tuy nhién, d6i véi cac co s6 kham chiia bénh &
dia phuong do S6 Y té€ quan ly, cong tac thu gom, luu
giti va van chuyén CTYT chua dugc chid trong ding
mtc, ddc biét 1a cong tac phan loai va luu git chat thai
tai ngudn (chat thai y té thong thudng, chat thai y té
nguy hai...). Ty 1é bénh vién thuc hién phan loai CTYT
1a 95,6% va thu gom hang ngay la 90,9%. C6 63,65%
bénh vién st dung tai nhya la bang nhuya PE, PP, tuy
nhién chi ¢6 29,3% st dung tdi c6 thanh day theo dung

! Khoa Méi truong, Trudng DH Tai nguyén va Moi trudng Ha Noi
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quy ché. Trong van chuyén CTYT, chi ¢ 53% s6 bénh
vién st dung xe c6 nip day dé van chuyén chit thaiy t&
nguy hai; 53,4 % bénh vién c6 noi luu git chat thai c6
madi che, trong do cd t6i 54,7% bénh vién chua dat yéu
cau theo quy ché quan ly chat thai y té. (Bdo cdo Hién
trang moi trudng quoc gia, 2019).

Phuong tién thu gom, vin chuyén chét thai con
thiéu va chua dong b, hau hét chua dat tiéu chuén.
Theo bdo cdo ctia JICA (2011), tai Hai Phong, Ha Noi,
Hué, ba Nang va TP. H6 Chi Minh, hau hét cac bénh
vién sti dung thung nhya cé banh xe, xe tay, cac dung
cu van chuyén bing tay. Hoat dong van chuyén CTYT
nguy hai tti bénh vién, co s¢ y té dén noi xti ly, chon 1ap
hau hét do cong ty moi trudng do thi ddm nhiém.

Vé hién trang xt ly CTRYT, 73,3% bénh vién da xu
ly CTRYT nguy hai bdng lo d6t tai chd hodc bang lo dét
tap trung; 95,6% bénh vién da thuc hién phan loai rac
thai; 80,4% bénh vién c6 hé thong cdng thu gom nudc
thai. O Viét Nam, viéc xit 1y chét thai chti yéu do cac
cong ty moi trudng do thi thuc hién. Pay la co quan
chiu trach nhiém thu gom va tiéu huy chat thai sinh
hoat dong thdi ciing 1a co quan chiu trach nhiém xu ly
chét thai cong nghiép va y té. Tuy nhién, viéc xti ly va
tiéu huy chat thai gap rit nhiéu kho khin. Gia cac 1o
dét rac thai qua dat; chi phi vin hanh qué cao nén anh
hudng dén hiéu qua kinh t€ ctia bénh vién. Bén canh
do, do CTRYT c¢6 chtia mdt phan 16n rac dugc phép
tai ché, song dé dam bao v¢ sinh, an toan cho cac san
phdm tai ché thi can phai c6 cac co s6 tai ché hoat dong
theo mot quy trinh phu hop.

2. Pham vi, phuong phap nghién ctu

2.1. Pham vi nghién citu

Bénh vién 71 TW tinh Thanh Héa dugc thanh lap tu
nam 1951. Bénh vién c6 480 y, bac sy va nhan vién; 300
giudng bénh; hang ngay tiép nhan khoang 200 nguoi
dén kham bénh; bénh nhén noi tra trung binh khoang
430 - 560 ngudi; nhiing con s6 nay c6 xu huéng tang
1én. Bénh vién c6 co sd vat chat khang trang, sach dep,
trang bi cdc phuong tién may moc thiét bi y t€ hién
dai va dong bo, dap ting t6t cong tac kham chiia bénh.
Bénh vién c6 hé thong cay xanh dat tiéu chudn va co
day du hé thong xt ly nudc thai va 1o dot chat thai nguy
hai theo tiéu chuén ctia Bo y té.

2.2. Phuong phdp nghién ciiu

Nhom nghién ctiu da st dung cac phuong phap thu
thap thong tin, s6 liéu, khao sat thuc dia Bénh vién va
cong tac quan ly CTRYT; phuong phap diéu tra, phong
van dugc tién hanh nham diéu tra sy hiéu biét ciia nhan
vién y té€ va bénh nhén, ngudi nha bénh nhén vé xt ly
CTYT . C6 03 mau phiéu diéu tra cho 3 loai d6i tugng
v6i tdng s6 phiéu 1a 100 phiéu. Trong d6:
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+ Bénh nhan va nguoi nha bénh nhéan: 70 phiéu

+Y, bac sy: 20 phiéu

+ Cac nhain vién khoa Kiém soit nhiém khuin,
nhan vién thu gom, gidt la: 10 phiéu.

Ngoai ra, nghién ctiu cling sti dung phuong phap du
bao khoi lugng phat sinh CTRYT d€ tinh khéi lugng
CTRYT tai mét diém xac dinh dya theo chi tiéu phat
trién nganh, mtic d¢ phat thai xdc dinh (khoi lugng
phat sinh trén moéi giudng bénh hodc trén mdi bénh
nhan) va s6 giuong bénh (bénh nhén), theo cong thic:

M =":365
n
Trong do:

M: Khdéi lugng CTR y té/ giudng bénh
m: Tong khdi lugng CTR y té

n: SO giuong bénh

3. Két qua

3.1. Hién trang CTR y té tai Bénh vién

Nguon phét sinh CTRYT da dang, phat sinh tui cac
hoat dong kham, chiia bénh, sinh hoat hang ngay cta
bénh nhan, ngudi nha bénh nhan va cac nhén vién, can
bd y té.

C6 3 nhém CTRYT chinh gém: CTRYT lay nhiém,
CTRYT nguy hai khong lay nhiém (CTNH), CTR
thong thuong.

Tong lugng chat thai phat sinh tai Bénh vién la
379.260 kg/ndm. Trong d6, CTR lay nhiém la 26.410
kg/nam, chiém 6,69%, trung binh la 72,4 kg/ngay. Doi
v6i chét thai nguy hai khong lay nhiém chi 1a 50 kg/
nam, chiém ty 1é rit nho trong téng khéi lugng chat
thai cia bénh vién. CTR thong thudng chiém ty 1é 16n
nhét (93%).

CTYT trung binh/giudng bénh la 1,88 kg/ngay,
trong d6 CTR lay nhiém la 0,131 kg/ngay, CTR nguy
hai khong lay nhiém khong dang ké (0,24x10°kg), CTR
thong thuong la 1,75 kg/ngay.

Hién nay, bénh vién dang xay dung thém mot toa
nha phuc vu cho viéc kham chia bénh du kién dén
nam 2022 sé hoan thién va di vao hoat dong. S6 giudng
bénh udc tinh la 700 giuong, ting 150 giudng so voi
hién tai. Du kién, lugng CTRYT sé tang thém vao nam
2022 1a M = 1,88x150 = 282 kg/ngay.

Con ngudi la d6i tugng chiu anh hudng tryc tiép
ttt CTRYT. Viéc tiép xtc v6i cac chit thai y té€ c6 thé
gy nén bénh tat hodc ton thuong. T4t ca cac cd nhan
tiép xuc truc tiép hodc gidn ti€p véi chat thai y té nguy
hai & bén trong hay bén ngoai khuén vién bénh vién,
bao gém: Y bdc si, nhan vién, bénh nhan va ngudi nha
bénh nhan déu chiu tac dong x4u dén stic khoé, néu
CTYT khong dugc quan ly dung cach an toan va khong
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Bang 3-1: Khdi lugng CTR phat sinh tai bénh vién 71 TW (2018)

TT | Loai chit thaiy té pslfaltus(::lgl Ell(l;{/tnt:i)

1 | Chit thailay nhiém 26.410
1.1 | Chét thai lay nhiém sac nhon (kim tiém, dao kéo mg,...) 15.900
1.2 | Chét thai lay nhiém khong sdc nhon (ging tay, vo chai lo dung hoéa chit...) 8.968
1.3 | Chéit thai c6 nguy co lay nhiém cao (bdng bing dinh méu, bénh phim...) 2.100
1.4 | Chét thai giai phau (b6 phan co thé nguoi thai bd, nhau thai...) 150

2 | Chat thai nguy hai khong lay nhiém 50
2.1 | Dugc phdm thai bo thudc nhém giy doc t€ bao hodc c6 canh bdo nguy hai tit nha san xuét 0
2.2 | Thiét biy t€ bi v&, hong, da qua st dung thai bo c6 chiia thuy ngan va cac kim loai nang 0
2.3 | Chét han rang amalgam thai b 0,5
2.4 | Chat thai nguy hai khac 45,5

3 | Chat thaiy té thong thuong 352.800

(Nguoén: Bdo cdo két qud qudn ly chdt thdi ran y té tai Bénh vién 71 TW ndm 2018)

dugc xti ly dung quy dinh. Ddc biét, d6i véi chét thai lay
nhiém do trong thanh phén ctia chat thai lay nhiém c6
thé chua dung mot lugng rat 16n cac tac nhén vi sinh
vat gay bénh truyén nhiém nhu tu ciu, HIV, viém gan
B, Samonella, Shigella, Vibrocholera, triing giun... Cac
tdc nhan truyén nhiém c6 thé xdm nhép vao co thé
ngudi thong qua nhiéu hinh thic (da, niém mac, ho
hép, tiéu hoa).
3.2. Hién trang cong tdc qudn ly CTRYT
a. T6 chiic qudn ly CTRYT

Duéi su chi dao truc tiép cua Giam ddc bénh vién,
khoa Kiém soat nhiém khudn (KSNK) thudng xuyén
dugc kiém tra, danh gid viéc thuc hién cong tac vé
sinh moi truong, vé sinh y té, v6i cac cong viéc nhu:
quan ly chét thai thu gom hang ngay, hang thang; xac
nhéan bién ban nghiém thu theo hgp dong cua bénh
vién véi Cong ty Moi truong Nghi Son, Cong ty Moi
truong Thanh Héa, Cong ty TNHH Xuén Lam va bao
cdo Ban Gidm doc; lap ké hoach va té chiic thuc hién
diét con trung (mudi, chuot). Cac cong viéc lién quan
t6i chuyén nganh moi truong dugc thuc hién bdi nhan
vién moi trudng chuyén trach lam viéc tai khoa.

Ho¢ ly cac khoa sé phu trach phan loai, thu gom
CTRYT va v¢ sinh (cdp va thay méi cac vat dung ca
nhan nhu chdn, man, quin 4o bénh nhin/nguai nha...)
¢ ting khoa, sau d6 nhan vién ctia khoa KSNK sé di thu
gom, van chuyén chat thai & cac khoa biang xe ddy riéng
vé khu luu giti ctia bénh vién va thu gom céc dung cu tu
cac khoa, phong dé€ diét khuén.

Can b phu trach madi truong ctia khoa KSNK truc
tiép hudng dan nhan vién y t€ phan loai réc; kiém tra
cong nhan vé sinh (lau chui, van chuyén CTRYT trong
khu vuyc ndi vi bénh vién) dam bado moi truong canh
quan trong bénh vién...

10 | Chuyén d@é Il, thang 6 ndm 2021

b. Hién trang vé trang thiét bi phuc vu cong tdc
qudn Iy CTRYT tai bénh vién theo hudng dan ciia Thong
t1 58/2015/TTLT-BYT-BTNMT

Cac trang thiét bi phan loai, thu gom, van chuyén
CTRYT cua bénh vién dugc doi sanh véi cac yéu cau
tai Thong tu s6 58/2015/TTLT-BYT-BTNMT cho thay
trang bi tuong doéi day du (dat chiém 90%) nhu: Quy
dinh ma mau sic cta tui, thung dung chat thai dung
theo hudng dan, cé biéu tugng chi loai chat thai, ma
vach chat thai trén tdi va thung dung.

Riéng véi hai tiéu chi: “Bén ngoai thuing phai cé
vach bao hiéu & mitc 2/3 thung va ghi dong chi “khéong
dugc dung qud vach nay” d6i véi “Thung dung chat
thai” va c¢6 dong chii “chi dung chdt thdi sac nhon” va
¢6 vach bdo hiéu mtic 2/3 hop va c6 dong chii “khong
dugc dung qud vach nay” 1a chua dugc tuén tha.

Céc thung rac loai 16n 100L, 250L, 200L c6 banh xe,
nap day, biéu tugng dugc dit 6 hanh lang chung bénh
vién va trong nha kho luu giti chét thai; tai cac khoa,
phong la cac thing nho 20L -30L, c6 16t tui ni long bén
trong. Tuy nhién, tai Bénh vién, moét s6 thuing dung da
cii, hong, khong c6 nap day nhung van dugc st dung.
Tai hanh lang bénh vién chi c¢6 thung mau vang va
xanh, con thung mau den va mau tring chi dugc dit
trong phong phau thuat va kho luu trii rac téi ché.

c. Hién trang hoat dong qudn ly CTRYT tai

bénh vién
Dua trén Thong tu lién tich s6 58/2015/TTLT-BYT-
BTNMT, quy trinh quan ly CTRYT ap dung tai bénh
vién da tudn tht déi véi 1 quy trinh quan ly CTR néi
chung va CTRYT néi riéng, la phan loai chat thai, thu
gom chdt thai, van chuyén chit thai, luu giti chat thai,
xu ly chat thai va dugc thuc hién t6t & cac cong doan.
Bén canh d6, can bd y té déu tham gia va ho trg duy tri



thuc hién quy trinh nay, ddc biét & giai doan phan loai
tai nguon.

Cong tdc phan logi

Tai phong, budng tham khdm, chiia bénh tai cdc cac
khoa da dugc bé tri cac thung dung rac ¢ mau sic theo
quy dinh ctia Thong tu lién tich 58/2015/TTLT-BYT-
BTNMT.

Cong tac tap hudn 2 lan/nam vé quan ly CTRYT
cho moi d6i tugng trong bénh vién (gém baéc si, diéu
dudng, ho ly, nhan vién vé sinh), dac biét chu trong
cong tac phan loai CTRYT tai nguon dugc thuc hién.

100% CTRYT dugc nhén vién y té cua bénh vién
phan loai ngay tai noi phat sinh. Ghi nhé vé ma mau
sac phan loai CTRYT trong bénh vién ctia can bo nhén
vién y t€ dat két qua cao 85-100% doi véi cac ma mau
sic quen thudc nhu xanh, vang, tring. Déi v6i mau
den thi ty 1é nhén biét khong dugc cao (65%) do nhém
chat thai nay phat sinh it hon nhiéu so véi cic nhém
chét thai khac, tan sudt gap trong qud trinh phan loai
1a khong nhiéu.

Cong tdc thu gom

Cong tac thu gom ctia bénh vién da tuén tha theo
Thong tu lién tich s6 58/2015/TTLT-BYT-BTNMT.
Viéc thu gom triét ¢ CTRYT dugc tién hanh 02 lan/
ngay. Thoi diém thu gom dugc tién hanh vao lic dau
budi sang (tu 5g00 dén 7g00) va cudi budi chiéu (tu
15g00 dén 17g00). Thai gian nay hgp ly vi lugng ngudi
qua lai it, ddm bdo an toan vé sinh, tranh dugc nhiing
anh hudng c6 hai dén bénh nhéan va y bac si. D6i véi
chat thai phat sinh ttt phong bénh nhu d6 dn, d6 uéng
déu dugc bo vao thung rac sinh hoat riéng tai moéi
phong va dugc nhan vién vé sinh thu gom vao 5g00 va
16g00 chiéu. Xe chuyén dung sau d6 van chuyén vé khu
tap két rac thai cta Bénh vién. Khi thu gom CTRYT,
cong nhan vé sinh da tuan tha nguyén tic budc chat
tui dung cac loai CTRYT va vén chuyén vé khu vuc luu
trtt phu hgp. Khu tap két rac c6 mai che va tuong bao
xung quanh gitp dam bao my quan va han ché phat
tan; nha phan loai va luu trit chat thai y té da phan khu
riéng biét, d6i v6i CTRYT nguy hai khong lay nhiém va
CTRYT c6 kha ndng tai ché.

Khoang 70% s6 can bo y té, nhan vién vé sinh thuc
hién thu gom khi lugng chét thai day 2/3 cua tai; 30%
con lai thu gom khi rac dén vach 3/4 tui hoac vugt qua
3/4 tai. Dong thai, khi thu gom CTRYT, cong nhan vé
sinh da tuin tht nguyén tic budc chat tdi miéng/dau
dung céc loai CTRYT va van chuyén vé khu vuc luu
tri phu hgp (khu tap két rac c6 mai che va tuong bao
xung quanh gidp dam bao my quan va han ché phat
tan/phét sinh chat thai 6 nhiém thi cdp/chét thai do
ra moi truong khi ¢6 tac dung co hoc (nhu gio, bao...),
do6i véi CTRYT thong thuong 1a CTRSH; khu nha phén
loai va luu trii chét thai y t€ da phan khu riéng biét, d6i
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v6i CTRYT nguy hai khong lay nhiém, CTRYT dung
dé tai ché....). Qua day phan anh cong tac thu gom chat
thai cia nhan vién tai bénh vién hién nay la kha tét.

Tuy nhién, Bénh vién khong quy dinh tuyén dudng
thu gom van chuyén riéng ma van di qua khuon vién
cua bénh vién. Trong qua trinh thu gom con xay ra tinh
trang chét thai tai ché dé1an véi chét thai thong thudng.
Tai vi tri dat thung chiia rdc chua c6 bang huéng dan
phan loai. Tai Bénh vién van con ton tai rac thai thu
gom khong bd vao thung dung rac hay vin chuyén
lu6n xudng kho chtia ma con vt buia bai 6 hanh lang.

Cong tdc vian chuyén

Cong tac van chuyén CTRYT dugc thuc hién qua 2
giai doan: Trong Bénh vién va ngoai Bénh vién. CTRYT
sau khi dugc thu gom tai cac khoa, phong sé dugc nhan
vién vé sinh vin chuyén xudng cac kho luu giti ctia
bénh vién. CTRYT nguy hai dugc tap két tai khu vuc
nha kho luu gii chat thai nguy hai, con CTRYT thong
thuong dugc van chuyén vé kho luu gitt CTRSH.

Trong cong tac van chuyén nhén vién thu gom dugc
trang bi quin 4o bao ho, khiu trang, ging tay, mi. Khi
van chuyén, tai chét thai dugc budc kin va cé xe van
chuyén rac chuyén dung. Tuy nhién van c6 tinh trang
nhan vién thu gom khong st dung xe chuyén dung ma
xach tay hodc st dung xe khong c6 nap day, tao nguy co
phat tan cac mam bénh gay hai cho stic khoe con nguoi.

Déi véi viéc van chuyén chat thai ra ngoai Bénh
vién, Bénh vién da ky hgp dong véi Cong ty Moi
truong Thanh Hoéa véi CTR sinh hoat (thu gom, van
chuyén 1-2 ngay/lan); Céong ty TNHH Moi trudng
Xuan Lam v6i CTR téi ché (thu mua 1 1an/tuln); Cong
ty Moi trudng Nghi Son xt ly CTRYT nguy hai khong
lay nhiém.

Cong tdc luu trit

Sau khi thuyc hién phan loai, thu gom tai cac khoa,
phong, chét thai ran dugc chuyén dén nha kho luu tri
chat thai tam thai cua bénh vién. Hién nay, bénh vién
6 3 kho luu giti: Kho luu gitt CTR lay nhiém chtia chat
thai lay nhiém (bong biang dinh mau, bom kim tiém,
ging tay phau thuat, chit thai phau thuét...), chat thai
héa hoc nguy hai; Kho luu gitit CTR sinh hoat; Kho Iuu
giti chat thai tai ché. Ba nha kho cta bénh vién & cung
mot khu vuc, mdi kho cach nhau 2-3 m, trong kho c6
dan huéng dan phan loai CTRYT, tuy nhién hudéng
dan da ct khong nhin rd can duge thay méi. Khu vuc
luu giti cach xa khu diéu tri 30m.

* Khu viic luu giit CTR nguy hai

Kho luu gitt CTRYT nguy hai dugc xay dung ngay
canh khulo d6t rac, c6 khoa ctia va bang canh bao nguy
hai, nhan vién bao vé chiu trach nhiém dong, mé ctia
kho hang ngay, dong thoi ngan khong cho ngudi ngoai
tiép can. Rac thai nguy hai dugc dét tai bénh vién moi
ngay, khong luu giti qua 48 gio. Cac thung chiia déu
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dugc thuc hién ding quy tac chi chia 2/3 thung. Tuy
nhién, cac thung chia chit thai lay nhiém déu da kha
ct, biéu tugng chdt thai lay nhiém bi mo khong dap
ting dugc yéu ciu ctia Thong tu s6 58/2015/TTLT-
BYT-BTNMT.

* Khu viic luu giit chdt thdi sinh hoat

Bénh vién c6 quy dinh noi chtia rac thai thong
thuong riéng trong khudn vién bénh vién, dién tich 60
m?, ¢ nén xi mang nhung khong cé tuong bao quanh
chi c6 mdi ton che chan mua, nang. Trong truong hgp
mua lén sé gay ro ri nudc thai ctia rac thai sinh hoat
ra moi trudng dat xung quanh giy 6 nhiém. Trén xe
dung rac thai thong thuong trong kho chat déy rac, c6
nhiéu rdc thai roi vai xung quanh, nudc rac dudi xe rac
va mui hoi.

* Khu vuc luu giti chdt thdi tdi ché

Bénh vién c6 kho luu giti chat thai tai ché riéng biét
cach xa nha an, budng bénh va 16i di cong cong. Tuong
va san ctia kho dugc x4y bang xi mang, cé ctia va khoa.
Rac thai tai ché ciing dugc phan thanh tling loai va
bo vao tiing tdi ni 16ng mau trang, riéng nhya va gidy
mot bén, cac chai lo thuy tinh mot bén. Cac tai nilon
mau trang déu co biéu tugng rac thai tai ché va ¢ vach
khong dung qua 2/3 tui, tuy nhién theo quan sat thuc
té cac tui déu dugc bo day. Nha kho chtia chat thai tai
ché dugc don dep sach sé va kho thoang.

Cong tac xu' ly CTRYT

* X1t Iy CTRYT c6 nguy co lay nhiém

Bénh vién st dung n6i hdp dm diét khudn ISSAC-
575 than thién v6i méi truong két hop véi lo dot VHI-
18B dé xti ly chit thai rdn lay nhiém. Cac chat thai y
té nguy hai c6 nguy co lay nhiém cao ti phong xét
nghiém, phong diéu tri cho ngudi bénh truyén nhiém
(gang tay, lam kinh, 6ng nghiém...) sau khi xét nghiém
bénh vién déu xt ly so bd bang ndi hdp trude khi thu
gom va dem di xt ly.

- Nguyén ly hoat dong ctia lo d6t VHI-18B

+ Chit thai ran y t€ doc hai dugc dua vao budng dot
sa cdp dot va duy tri 6 nhiét do 500°C - 800°C. Khong
khi dugc cép lién tuc cho qua trinh dot thiéu huy rac.
Khoi ti budng dét so cdp (san phdm chay chua hoan
toan, chtia nhiéu bui va cdc chit ddc hai) dugc hoa tron
v6i khong khi theo nguyén ly vong xody va dugc dua
vao budng dot thi cap.

+ O budng d6t thi cdp, cic san phdm chdy chua
hoan toan (chda ca Dioxin va Furan) tiép tuc dugc
phan huy va doét chay & nhiét do cao (900°C - 1200°C)
v6i thoi gian luu chay dulén (1 - 2 giay). Khoi ti buong
dot thi cdp dugc dan qua hé théng giam nhiét va dugc
xt ly bang phuong phap hép thu véi dung dich kiém,
dam bao dat quy chudn QCVN 02-2008/BTNMT.

- Uu diém ctia 1o d6t VHI-18B
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+ C6 cong sudt phu hgp véi lugng chat thai cta
bénh vién - chi phi thap.

+ Van hanh don gian, dé st dung

+ Tiét kiém nhién liéu, chi phi xt ly thap

+ Gia thanh hop ly.

+ Dat tiéu chudn quy dinh hién hanh: (QCVN
20:2008/BTNMT Quy chuén ky thuat qudc gia vé khi
thai 1o d6t chét thai rin y té)

+ S6 cong nhan phuc vu van hanh 16: 1 nguoi

* Xt ly chat thai nguy hai khong lay nhiém hgp
dong véi Cong ty Moi trudng Nghi Son thu gom va xu
ly theo quy dinh.

* Xt ly rac thai sinh hoat Bénh vién ky hgp dong véi
Cong ty Méi trudng Thanh Hoéa, Cong ty Moi trudng
Thanh Hoéa sé cho xe dén thu gom, van chuyén theo
lich trinh (1-2 ngay/lan).

* Xt ly rac thai tai ché: Céc loai CTR c6 thé tdi ché
dugc nhu nhua, thuy tinh, gidy bia catton déu dugc
bénh vién thu gom va ban cho Cong ty TNHH Xuan
Lam.

4. Két luan

Hién trang phat sinh CTRYT tai Bénh vién 71 TW
cho thdy, tong lugng chat thai phat sinh tai Bénh vién
nam 2018 la 379.260 kg/nam, trong d6 CTR lay nhiém
1a 26.410 kg/nam, chét thai nguy hai khong lay nhiém
1a 50 kg/nam, chiém ty l¢ rat nho trong tong khoi lugng
chét thai ciia Bénh vién. CTR thong thudng chiém ty 1é
16n nhat 93% tong lugng CTR ctia bénh vién.

Cong tac quan ly CTRYT, nghién ctiu cho thay,
mang luéi quan ly CTRYT tai bénh vién dugc diéu
hanh xuyén suét, chi dao tii Ban Giam déc thong qua
cac phong chtic nang va cac khoa; Trang thiét bi cua
Bénh vién phuc vu céng tic quan ly CTRYT dugc
chuén bi tuong d6i day du dung véi Thong tu lién tich
s6 58/2015/TTLT-BYT-BTNMT; 100% CTRYT phat
sinh dugc phén loai ngay tai ngudn, tuy nhién van chua
dugc thuc hién triét dé, con tinh trang phan loai nham
gitia cdc nhom chit thai. 100% CTRYT sau khi phan
loai tai nguén déu dugc thu gom hang ngay véi tan sudt
02 lan/ngay. Cong tac van chuyén, thu gom CTRYT tai
bénh vién tuong déi tot. Vi lo dot VHI- 18B, bénh
vién chu dong dugc trong cong tac xt ly chat thai lay
nhiém.

Noi luu CTRYT ctia bénh vién da dat yéu cau theo
quy ché quan ly chat thai y t€ doi véi chat thai nguy hai
va chat thai tai ché; d6i v6i CTR sinh hoat thi con rat
tho so, chua dat chuén. Kho luu giti dugc xay dung cach
xa nha an, phong bénh, 16i di dong ngudi. Tuy nhién,
bénh vién con chua cé kho lanh dé€ chtta CTRYT. Theo
quan sat thi kho CTRNH va kho CTR tai ché déu sach
sé, tuy nhién kho CTR thong thudng c6 mui hoi, rac
thai roi vai xung quanh va nudc ri ra tii xe rac. Tinh



trang nay c6 thé gay tac dong nghiém trong doi véi moi
trudng xung quanh va nhan vién thu gom.

Bénh vién chua cé quy dinh riéng vé phong chong
chday nd cho kho luu giti rac thai y té€ ma chi c6 quy
dinh chung cho toan bénh vién. Cong tac phong
chong chdy nd trong kho luu giti ciing chua t6t khi
ma chua cé cic bién bdo cdm ltia, cAm hut thudc, nodi
quy phong chéng chdy né. Trong kho cling chua dugc
trang bi binh chiia chay.

5. Kién nghi

Dé€ cong tac quan ly CTRYT dugc tét, ddm bao quy
dinh ctia BO Y té ciing nhu han ché tic dong dén moi
trudng do chat thai y té Bénh vién 71 TW Thanh Hoéa
can thuc hién thém cac hoat dong sau:

* Tdng cudng cd s6 vdt chdt, ha tdng phuc vu cong tdc
qudn ly CTRYT:

- Trang bi thém va thay thé cac thung rac khong
dang quy dinh.
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- B6 sung phuong tién van chuyén rac.

- Sia chiia, cai tao noi luu gid va xt ly rdc thai cho
phu hop véi quy dinh ctia B Y té.

* Ddy manh cong tdc chi dao va thuc hién tét cong
tac quan ly CTRYT tai cdc khoa phong:

- Tang cuong giam st viéc tuan thu quy trinh quan
ly CTRYT cuia nhan vién y té.

- Thuong xuyén hudng dan bénh nhén cing nhu
ngudi nha bénh nhén thuc hién t6t viéc phan loai
CTRYT.

* Cong tdc dao tao, dao tao lai cho nhan vién y té vé
quy trinh qudn ly CTRYT phdi thudng xuyén va lién tuc,
ddc biét doi vdi Bdc si va Dugc si.

* B8 sung cdc quy dinh vé dam bdo an toan trong
cong tdc qudn ly CTRYT, tdi sit dung va tdi ché CTRYT
va chui trong cong tdc thi dua khen thuéng m
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ABSTRACT

Key word:

MEDICAL SOLID WASTE MANAGEMENT CURRENT STATUS
AT THE CENTRAL HOSPITAL 71, THANH HOA

The current status of hazardous waste generation at the Central hospital 71, Thanh Hoa was assessed
with the total solid waste in 2018 being 379,260 kg/year. In which infectious solid waste is 26,410 kg/year,
6.69% of the total solid waste of the hospital,72.4 kg of infectious solid waste per day. For non-infectious
hazardous waste, it is only 50 kg/year, a very small proportion of the total waste volume. The conventional
solid waste accounts for the largest proportion of 93% of total hospital solid waste. Regarding to the current
statut of hospital waste management at the Central Hospital 71, the research shows that the hazardous waste
management network at the hospital is operated throughout, directed from the board of directors through
functional departments and departments. The classification of hospital waste is carried out relatively according
to regulations from staft, doctors and nurses of the hospital to patients and family members.
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TEP CHi

Méi truong

PAC DIEM RAC NHUA NOI TREN SONG SAI GON

VA SONG NHA BE

Pham Duy Thanh, Bui Thanh Hoang | (1)
Nguyén Thanh Pat, Nguyén Hiitu Duy
Trinh Bao Son”

TOM TAT

nhanh, thudc loai nhua stt dung mét lan.

vi nhua.

O nhiém r4c thai nhya (RTN) trong moéi trudng bién di dugc nghi nhan tai nhiéu khu vuc trén thé gisi
va nhan dugc sy quan tdm cta toan nhan loai vé linh vic moéi trudng. Dong séng nhan RTN tii nhiéu nguén
khac nhau ro6i van chuyén chiing vao moi trudng bién. Do vay, nghiéu ctiu vé rdc nhya néi trén song la rat can
thiét d€ tim cach ngan ngtia, gidam nhe tic dong ctia 6 nhiém nhya dén mai trudng. Nghién ctiu nay thuc hién
khao sat RTN noi trén song tai 5 vi tri thudc hé thong song Sai Gon - Pong Nai va ¢é st dung phuong phap
quay phim. Két qua nghién ctiu cho thay, thanh phén loai nhya trén séng c6 gia tri khac nhau tai nhiing diém
khao sat; khoi lugng RTN noéi tang dan ti thugng ngudn (Ciu Bén Stc: 0.45 g/m?) t6i ha luu (Cuia song Soai
Rap: 1.83 g/m?). Ba loai vat dung nhuya gap nhiéu nhat & song la chai nhua, tdi nhya va hop x6p dung d6 an

Tu khoa: Expanded polystyrene, nhua I6n, nhya sii dung mot ldn, polyethylene, polyethylene terephthalate,

Nhan bai: 22/4/2021; Svia chiia: 26/4/2021; Duyét dang: 29/4/2021.

1. Gié6i thiéu

Vit liéu nhya da dugc st dung rong rai trong nhiéu
linh vuc. Su khoé phéan huy cta vat liéu nay gép phan
lam cho RTN xudt hién & nhiéu noi va ton tai lau trong
mdi truong. O nhiém RTN trong méi tridng bién da
dugc ghi nhin & nhiéu khu vuc trén thé giéi va dang
nhan dugc sy quan tdm ctia toan nhén loai. Dong song
nhén RTN ti nhiéu nguén khac nhau réi van chuyén
ching vao méi trudng bién. Do vay, cac hoat dong dé
giam thi€u nhya & cdc con song la rat cp thiét d€ bao
vé hé sinh thai nudc ngot cling nhu moi trudng bién.

Hién nay da c6 nhiéu nghién ctiu vé€ su hién dién
cta vi nhya (manh < 5 mm) trong moi truong. Silvestro
va cs. (2020) nghién ctiu su 6 nhiém vi nhya trong 16p
nudc bé mit tai mot sd diém thudc khu vuc bién Dai
Tay Duong [1]. Nghién ctiu ctia Zhu va cs. (2019) chi
ra rang, c¢6 su hién dién ctia vi nhya trong hé tiéu hoa
ctia mot sO loai cd, md mém cuia cic ca thé hau [2], su
sinh san ctia hau ciing bi anh hudéng khi chung séng
trong moi trudng chiia cac hat vi nhua polystyrene kich
thugc 2 va 6 micromet [3]. Su hién dién ctia vi nhya
trong mdi trudng nudc c6 thé€ do nhiéu nguyén nhén.
Theo Lechthaler va cs. (2020), tii mot chai nhua thé tich

"' Truong Pai hoc Cong nghiép Thuic phdm TP. H6 Chi Minh
2 Vién Tai nguyén va Moi truong, TP. H6 Chi Minh
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0.5 lit, udc tinh c6 thé tao ra 550.000 méanh vi nhua kich
thudc 0.3 x 0.3 mm trong moi truong [4].

Trong khi nhiéu nghién ctiu tap trung vé su hién dién
cua vi nhya thi ngugc lai, nhiing nghién ctiu vé manh
nhualén (manh > 5 mm) it dugc quan tam. Nghién ctiu
cua Blettler va cs. (2018) cho thay, c6 rat it nghién ctiu
vé€ RTN néi trong hé sinh thai nudc ngot [5]. Vi vy, rit
can nhiing di liéu thuc dia vé€ RTN trong moi truong
nay. Hon niia, dit liéu rdc nhya ndi tii cac dong séng
16n, nguén gay 6 nhiém chinh lai khong nhiéu. Do vay,
nghiéu ctiu vé rac nhya ndi trén song la rat can thiét dé
hiéu va tim ra gidi phdp nham ngin nglia, giam nhe tac
dong ctia 6 nhiém nhua dén moi trudng.

Nghién ctiu nay thuc hién khao sat khoi lugng,
thanh phan rac nhya ndi tai mét s6 diém trén song Sai
Gon va Soai Rap thudc hé thong sdng Sai Gon - Dong
Nai. Sy bién dong vé thanh phan, khdi lugng nhuya néi
ti thugng ngudn xudng ha luu, sy phong phu cua cac
vat dung lam tii nhua trong nuéc & cac diém khao sat
cling dugc phan tich trong nghién ctiu.

2. Phuong phap

Vi tri, thoi gian thu mau: Séng Sai Gon la mot
tiéu luu vuc trong luu vuc hé thong sdong Pong Nai.



Song Sai Gon bat ngudn tui cac sudi Tonle Cham, rach
Cham (vung do6i Loc Ninh va ven bién gigi Viét Nam
- Campuchia), v6i do cao tii 100 - 150 m, chay vao ho
Dau Tiéng, sau d6 lam ranh gidi ty nhién gitia cac tinh
Téy Ninh, Binh Duong, TP. H6 Chi Minh dén hgp luu
v6i song Dong Nai r6i d6 ra song Nha Be. Song Sai Gon
c6 chiéu dai 256 km, tng dién tich luu vucla 4.171 km?
va luu lugng dong chay trung binh nam dat 54 m*/s [6].
Nghién ctiu thuyc hién thu mau tai 5 diém, dugc ky hiéu
ti S1 dén S5. Vi tri cac diém thu mau dugc trinh bay
& Hinh 1. Thoi gian thu mau thyc hién ti ngay 21/12/
2020 - 17/1/2021.

Phuong phap thu mau: Hién nay, nhiéu phuong
phédp thu méu, quan trac rdc nhua néi trén s6ng hoac
bién da dugc ap dung. Téng hop nhiing phuong phap
nay dugc tom tit trong Bang 1. Trong nghién ctiu nay,
phuong phap quay phim ghi lai hinh anh rac nhya néi
dugc st dung. Thai gian quay phim thu mau tai moéi
diém 1a 45 phut.
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a. Vi tri thu mau d. Mau nhwa ndi trén séng

A Hinh 1. Hinh dnh nhya trén song va vi tri cdc diém
thu mau
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Tai cac vi tri cdu Bén Stc, Phu Cuodng, Pha Cat Lai, 3
camera dugc c¢6 dinh trén ciu, thyc hién ghi hinh cling
lac. Khoang cach tii camera téi mat nudc tai ba diém
lan lugt 12 6 m, 7 m va 3 m. O hai diém ciu Phu My,
ctia song Soai Rap, camera dugc c6 dinh trén thuyén
dé€ quay phim rdc nhya néi, cich mat nuéc 1.8 m. Cac
doan phim sau d6 dugc dung dé€ phén loai, do kich
thudc va dinh lugng ric tai cidc diém. Thoi gian thu
mau dugc thuc hién khi triéu xuéng nham loai bo anh
hudng ctia lugng rac nhya ving ctia song - ven bién khi
triéu lén. Luu t6c dong dugc do bang thiét bi Hydro-
Bios Model 445 - 500.

Phuong phdp phén loai, do kich thudc va dinh
lugng: Tu di liéu hinh anh thu dugc, cic mau nhya
dugc x€p vao cac nhom vat dung nhu chai nude, tui
nhya, hép x6p dung thuc phdm va nhiing vat dung
khéc. Dua vao loai vat dung, chung ta biét dugc san
phdm nay dugc lam ti loai nhya nao theo huéng dan
trong tai liéu ctia US - EPA (2016) [8] va Van Emmerik
& cs. (2018) [9]. Vi du, mot hop x6p dung d6 an dugc
lam ti nhya polystyrene hay chi tié€t hon la expanded
polystyrene (EPS); chai nuéc udéng dugc lam tu
polyethylene terephthalate (PET); tti nhua dugc lam
tit polyethylene (PE). Cling vé6i cach phan loai trén, d6i
v6i trudng hgp mau nhya con “nguyén ven”, loai mau
nhua n6i ¢6 thé nhin biét dugc tén san phdm (Hinh 2),
nghién ctiu da tién hanh thu cac mau do trén thi truong
dé€ cung cdp thong tin bd sung khi phéan loai. Trong
nhiing trudng hgp nay, huéng dan vé ma hoa d€ xac
dinh loai nhya ASTM D7611 da dugc su dung. Thuc
té khdo sat ctia chung toi cho thdy, c6 nhiing vat dung
c6 thé dugc san xudt tu hai loai nhya va c6 nhiing san
phdm nhya du “nguyén ven” ma van khong cé thong
tin vé loai nhya lam ra chung. Nhiing trudng hop nay,
phén loai dya vao loai nhua thudng dung d€ tao ra san
phdm do.

Bang 1. Phucong phap thu mau, quan tric nhya néi trén song, bién [7]

TT Phuong phap Mo ta
1 | St dung ludi (Manta trawl/ Ludi dugc kéo trén bé mat nudc hodc c¢6 dinh tai chd dé€ thu rac nhya néi.
nets) Manta trawl duing dé thu vi nhya. Ciing c6 thé st dung Neuston net, Bongo net,

hodc tu thiét ké ludi dua vao muc dich nghién ctu.

2 | Quan sat truc tiép (Visual
observation)

Ngudi quan st ding trén cdu hodc chd thich hgp d€ dém truc tiép rdc nhua
trén song va ghi vao s6.

3 | Dung hé thong phao (Floating
barrier)

Day phao n6i tao thanh mot hang rao vat ly trén mat nude, két hgp véi dong
chay d€ hu dong rac vao vi tri cAn thu mau.

4 | Ung dung cam bién (Sensor)
hién réc.

Cam bién ty dong hodc ban tu dong dugc dat trong nude va thyc hién phat

5 | Quay phim (Cameras)

Thu di liéu hinh anh cta rdc nhya dé€ phan tich. Mdy quay dugc 6 dinh trén
cau, hodc két hgp véi may bay khong ngudi lai, hodc kinh khi cau.

6 | May bay khong nguoi lai dudi
nudc (Underwater Drones)

Thuc hién ghi hinh va do dac cac théng s6 lién quan & trong nudc, thudng két
hop v6i cdm bién.

7 | V& tinh (Satellite)

Cung cdp dii liéu hinh anh, két hgp vién tham d€ phat hién RTN.

Chuyén dé Il, thang 6 nam 2021 | 15



a. Chai niiéc Sting b. Chai nudc C2

¢. Chai nuédc Lavie

A Hinh 2. M6t s6 logi chai nhiia néi trén song

Dbé xdc dinh kich thuéc manh nhya néi, mét khung
hinh vuéng (1 m x 1 m) dugc tha ndi trén mat nudc
tai vi tri quay phim thu mau va tién hanh quay phim
1 phat. Kich thudc khung hinh nay sé dung dé chuyén
d6i ra kich thudce that cia mau (Hinh 1b). Nghién ctiu
thuc hién khao st cic manh nhua c6 kich thuéc 16n
hon 5 cm.

Giong nhu phén loai nhua, gia tri vé kich thudc,
khoi lugng ctia cac loai vat dung con “nguyén ven”
cing dugc do va dung dé€ tra kich thudc, khoi lugng
ctia nhua tai cac diém.

Nhiing truong hgp khac, khéi lugng mau sé dugc
tinh bang cong thtic sau:

M(g) = Thé'tich mau (cm?) * Ti trong nhua (g/cm?) (1)

0] nghién ctiu nay, do sau 16p nudc thu mau duge
chon 14 0.1 m va dung dé tinh thé tich nudc da khao sat
[9]. Khoi lugng nhua trén song dugc tinh theo cong
thiic sau:

W (g/m’) =
tich nudc khdo sdat (m?) (2)

X1 ly s6 liéu: S6 liéu dugc xt ly bang phdn mém
Microsofl Excel Office 2010 va Statgraphics XV, Version
15.1.02. St dung phuong phap phan tich ANOVA va
Multiple Range Tests v6i do tin cdy 95% d€ xac dinh
su khdc biét c6 y nghia gitia cac gia tri trung binh mau.

3. Két qua va thao ludn

Thanh phéan rac nhya n6i: Két qua phan loai nhya
cua 5 diém khdo sat dugc trinh bay ¢ Hinh 3a. Tai ba
vi tri 1a cdu Bén Suc, Phu Cuong va Pha My, loai nhua
polyethylene terephthalate (PET) chiém ti 1é cao nhat,
lan luot dat 46.55%, 82.09% va 45.48%. Tai vi tri Bén
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Tong lugng rdc thu tai méi diém (g)/Thé

Stc va Phu Cuong, ti 1¢ loai nhua polystyrene (PS) & vi
tri thu hai, dat 42.20% va 8.25%. Trong khi d¢, tai diém
cau Phu M}”I, ti 1¢ nhya PS dat 13.82%, tiép d6 la nhya
PP/PE, c6 gié tri 30.51%. D6i voi vi trf clia Soai Rap,
nhya chiém ti 1é cao nhét 1a PP/PE, c6 gié trj 82.17%. O
diém Cat Lai, nhua chiém ti 1¢ cao nhét la PET, c6 gid
tri dat 40.52%. Nhin chung, khi xudi theo dong nuédc tu
thugng ngudn (S1) xudng ha luu (S3) thi ti 1é nhya PP/
PE c¢6 xu huéng ting, trong khi d6 gid tri nay giam doi
véi loai nhya PS.
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a. Phan tram loal nhua
theo khdi lugng

A Hinh 3. Thanh phdn va khdi lugng nhyia ndi

Nghién ctiu ctia Lahens va cs. (2018) vé RTN tai
kénh Nhiéu Loc - Thi Nghe, TP. H6 Chi Minh cho thay,
cac vat dung dung bao go6i do an lam tu polystyrene
chiém tilé tu 9 - 22% khoi lugng [10]. Két qua khao sat
rac nhua trén séng Sai Gon tai cdu Tha Thiém, TP. H6
Chi Minh ctia Van Emmerik va cs. (2019) chi ra rdng,
ti 1¢ nhua thay d6i theo thoi gian trong nam va gia tri
EPS (expanded polystyrene) dao dong trong khoang
tif 12.0 % - 40.0% [11]. O nghién ctu nay, phan trim
khoi lugng loai nhya PS dao dong trong khoang 5.78 -
42.20% va tai diém cdu Phu My gia tri nay 1a 13.82%.

Hinh 3b thé hién khoi lugng nhua néi tai cac diém.
Két qua nghién ctiu cho thay, c6 su gia ting khoi lugng
rac nhya ndi trén song ti diém S1 (Bén Suc) dén diém
S3 (Phu My) va S5 (Soai Rap). Tai diém Bén Stc, khoi
lugng nhua thu dugc 13 0.45 g/m*. O diém ciu Phu
Cudng, Phu My, khoéi lugng nhya c6 gia tri lan lugt
14 0.67 g/m’® va 0.96 g/m’. Khdi lugng rac thu dugc tai
diém Phu My c6 gia tri gdp doi so véi két qua & diém
Bén Stic. Khoi lugng rac & ctia song Soai Rap ¢ gia tri
dat 1.83 g/m? cao nhat so v6i 5 diém khao sat. Nhu
vay, theo hudng tii thugng ngudn xudng ha luu, c6 su
gia tang nhanh vé khdi lugng rac nhya n6i. Khi dong
song chay qua doan duong dai thi lugng rac ti€p nhan
ngay cang nhiéu. Hon niia, mat d¢ dan cu dong & khu
vic dong séng chay qua cé thé lam cho khoi lugng rac
nhuya ting trong nghién ctiu nay. Pay cé thé cing la
nguyén nhéin lam cho khoéi lugng rac nhuya néi ¢ Cat
Lai thap (0.26g/m?). Nhu vay, két qua ctia nghién ctiu
cung cép thong tin mdi lién quan dén sy bién dong vé
thanh phén va khoéi lugng rac nhua ndi trén dong song
ti thugng nguon téi ha luu.

Két qua vé khoi lugng, kich thudc cua cac manh
nhua ndi trén song tai cac diém cing dugc do dac trong



nghién ctiu nay. Hinh 4a th€ hién khéi lugng trung binh
cta manh nhya néi tai tiing diém khao sat. O vi tri Bén
Stic, Phu Cudng, khéilugng manh nhuya ndi trung binh
dat 8.3 g va 9.1 g. Gia tri nay & ba diém Phu My, Soai
Rap, Cat Lai thdp hon, lan lugtla 3.4 g, 5.6 g, 1.2 g. Theo
két qua nghién ctiu ctia Van Emmerik T., va cs. (2020)
tai cdu Tha Thiém, cach 12 km dudng song so v6i diém
cau Phu My ctia nghién ctiu nay, khoi lugng trung binh
manh la 3.2g. Nghién ctiu cho thay khoéi lugng manh
nhua c6 gia tri khac nhau tai cac diém thu mau va c6
gia tri thip & khu vuc ha luu, ctia song ven bién.

Kich thudc trung binh manh nhya ndi tai cau Bén
Stc, Phu Cudng c6 gia tri lan lugt 1a 14.2 cm, 15.5 cm
(Hinh 4b). Cting nhu khdi lugng, kich thudc manh &
khu vuc ha luu, ving ctia song c6 gia tri thdp hon so
v6i dau ngudn. Kich thude trung binh manh nhuya tai
diém Phu My, Soai Rap va Cat Lai 1an lugt 1a 13.1 cm,
9.3 cm, 8.3 cm. Két qua xti ly thong ké cho thdy, khong
¢ su khéc biét vé kich thudc cia manh nhuya tai cac
diém Bén Suc, Pha Cuodng, Phu My, nhung c6 su khac
biét vé kich thudc tai cac diém nay so v6i diém Cat Lai
va Soai Rap (P-value < 0.05).
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O ba diém Pha My, Soai Rap, Cét Lii, nghién ctiu
da ghi nhan c6 sy xudt hién nhiéu manh nhuya EPS
(expanded polystyrene) tii cac hop x6p dung do dn
nhanh va tin sudt xudt hién tuong tng co gia tri la
57%, 42%, 70% so v6i tong s6 manh nhya clia mau. S6
manh nhuya thip nhat dugc ghi nhan tai diém Bén Stc
(5.395 manh/km?) va cao nhét & vi tri Soai Rap (32.821
manh/km?). Trung binh ménh nhva tai 5 diém khéo sat
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c6 gia tri la 19.321 manh/km? Trong nghién ctu cta
Lechthaler va cs. (2020), trung binh s6 manh nhua tai 6
khu vuc 6 Thuy Si c6 gid trila 1.700 manh/km? [4], thdp
hon nhiéu so véi cac diém khao sat & nghién ctiu nay.

Khi phan loai nhua thu dugc theo muc dich st dung,
¢ diém Bén Suc, Phu Cudng, mau thudng gép la cic
hop x6p dung do an (nhya PS), chai nhua (nhya PET)
va tui nhua (PE). Trong khi do, & vi tri cadu Phu My,
ctia Soai Rap, loai vat dung nhua ndi trén song lai da
dang hon. O hai diém nay, ngoai hop xdp, chai nhya,
tai nhya, con gdp nhiing vat dung nhya khac nhu ly
nhuya, tui bao khan gidy, mudng nhuya, nia nhya, 6ng
hut, bao géi mi an lién. Tuy nhién, két qua xt ly thong
ké cho thay khong c6 su khac biét vé cac loai vat dung
nhua tai cdc diém khdo sat (P < 0.05).

Nhin chung, rac nhua néi trén song tai cac diém
khao sat cht yéu thudc loai nhua st dung mdt lan. Ba
loai vat dung thudng gap nhat tai cac diém khao sat la
chai nudc, tai nhya va hop dung d6 an nhanh.

4. Kétluan

Nghién ctiu da thuc hién thu mau nhya néi trén
song tai 5 diém bang phuong phap quay phim. Két qua
nghién ctu cho thdy, c6 su thay d6i vé thanh phan,
khéi lugng rac nhya néi trén mot dong song. Theo
hudng tu thugng ngudn xudng ha luu, co su gia tang vé
khéi lugng rac nhya ndi va ti 1é phan tram khoi lugng
nhua PP/PE ciing tang. Trong khi d¢, khai lugng, kich
thudéc manh nhya & khu vuc ctia song ven bién lai c6
gia tri nho hon so véi khu vic dau nguon. O vi tri cdu
Phu My, ctia Soai Rap, vat dung nhua ndi da dang hon
cac vi tri khac. Ba loai vat dung c6 tan sudt xuét hién
nhiéu nhit & cdc diém khao sat 1a chai nhua, tdi nhua,
hop x6p dung d6 dn nhanh, ching chu yéu lién quan
dén loai nhya st dung mot lan. Nhu vy, dé€ giam thiéu
0 nhiém réc nhuya trén song, ngoai viéc nang cao hiéu
qua cong tac quan ly va nhan thtic cong dong vé RTN,
giai phdp quan trong nhét la gidm thiéu st dung nhya
mot lan va tot nhat la khong san xudt ciing nhu st dung
nhiing san phdm naym
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CHARACTERISTICS OF FLOATING PLASTIC DEBRIS ON SAIGON
AND NHA BE RIVERS

ABSTRACT

Pollution of the marine environment with plastic debris is widely recognized and is an increasing ecological
concern. The majority of plastics that end up in the world’s oceans are carried there by rivers. Quantifying
plastic pollution on surface water is essential to understand and mitigate the impact of plastic pollution to
the environment. The data sets used in this study were collected by a video camera at five different sites in Sai
Gon - Dong Nai river system. The results showed that plastic composition varied per sites and plastic debris
mass is increased gradually from upstream (Ben Suc: 0.45 g/m?) to downstream (Soai Rap: 1.83 g/m®). The
top three freshwater plastic pollution types are plastic bottle, plastic bags and fast food container, which are
mainly related to single used plastic.

Key words: Expanded polystyrene macroplastics, single used plastic, polyethylene, polyethylene terephthalate,
microplastic.
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KHAO SAT HIEN TRANG VA DE XUAT BIEN PHAP CAI THIEN
CHAT LUGNG MOI TRUONG KHONG KHi TREN TUYEN DUGNG
70, DOAN PHUC LA - VAN DIEN VAO MOT SO KHUNG GIO

CAO DIEM

Pham Thi Ngoc Thuy |(1)

Nguyén Thi Phuong Dung

TOM TAT

Bai bdo trinh bay két qua quan trac mot s6 thong s6 vé chat lugng méi truong khong khi (MTKK) xung
quanh, bao gém: T6ng bui lo lting (TSP), Cacbon monoxit (CO), Nito dioxit (NO,), Luu huynh dioxit (SO,)
va tiéng On trén tuyén duong 70, doan Phuc La - Van Dién vao mot s6 khung gio cao diém, tii d6 dé xuit mot
s6 gidi phap nham nang cao chit lugng MTKK trén tuyén duong nay.

Tu khéa: O nhiém khong khi, TSP, CO, NO,, SO,, tiéng 6n, dudng 70.

Nhan bai: 6/5/2021;Stia chita: 14/5/2021;Duyét dang: 20/5/2021.

1. Dat vin dé

Trong nhiing ndm gan day, nhiéu dia phuong
cta Viét Nam, dac biét la cac thanh phé 16n nhu Ha
Noi, TP. H6 Chi Minh dang phai d6i mét v6i nguy co
0 nhiém MTKK ngay cang gia tang, anh hudng truc
tiép dén stc khoe cong dong. TP. Ha Noi la mot trong
nhiing trung tam kinh té, van héa quan trong nhat
ctia ca nudc v6i mat do dan cu va cuong do hoat dong
giao thong vén tai (GTVT) cao. Hoat dong GTVT dan
dén viéc dot nhién liéu trong dong co ctia hang nghin
phuong tién tham gia giao thong moéi ngay trén dudng
da thai vao khong khi mot khoi lugng 16n cac khi doc
hai nhu CO, NO,, SO,... kem theo bui, tiéng 6n va cac
chét gay 6 nhiém khac. Tuyén dudng 70, doan Phuc
La - Van Dién, v6i mét do dan cu hai bén tuyén dudng
cao, laila tuyén di qua cac khu do6 thi, bénh vién 16n cua
Thanh pho nén lugng phuong tién giao thong qua lai
tuong doi 16n. Do vay, viéc khao sat chat lugng MTKK
xung quanh tuyén duong 70, doan Phuc La - Vin Dién
la viéc cln thiét, nham muc dich danh gid hién trang
moi trudng cua tuyén duong nay, tit d6 dé xudt mot so

bién phap nhdm nang cao chat lugng MTKK cling nhu
stic khoe ctia ngudi tham gia giao thong.

2. Chuong trinh quan trac chit lugng MTKK

2.1. Vi tri quan trdic
Nhom nghién ctiu da tién hanh quan trac MTKK
v6i cac thong s6 TSP, CO, NO,, SO,, tiéng On tai 4 vi tri
trén tuyén duong 70, doan Phuc La - Vin Dién, cu thé
cac vi tri dugc thé trong Bang 1 va Hinh 1.

N
KN we
LA \f 8
| M4 B %,
:l‘.'..xllv /%
KHU DO
THI XA LA KHU D0 TH|
> CAU _BUQU
2 M3
[S] Chung ¢ :
MAU LUONG M1

a X KHU DO TH|

A Hinh 1. So dé vi tri quan trac MTKK tuyén ducng 70,
doan Phiic La - Vin Dién

Bang 1. Vi tri quan traic MTKK tuyén dudng 70, doan Phuc La - Van Dién

Toa d) 1dy mau

STT | Vitrildy mau Ky hiéu
Kinh do Vido
146 - 178 BDT70A, Thanh Liét, Thanh Tri, Ha Noi M1 20°57'25.3"N 105°4829.3"E
8 - 24 Cau Buou, Tan Triéu, Thanh Tri, Ha Noi M2 20°57'33.8"N 105°48'13.5"E
3 Khu d6 thi CT6 Dai Thanh, C4u Buou, Tan Triéu, Thanh Tri, M3 20°57'42.7"N 105°47'55.5"E
Ha Noi
4 194 - 232 DT70A, P. Phuc La, Ha Dong, Ha Noi M4 20°57'57.2"N 105°47'30.1"E

! Trudng Pai hoc Cong nghé Giao thong vin tdi
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) Moéi trucng

2.2. Phuong phdp quan trdc
Céc phuong phap ldy mau, do dac tai hién trudng
dugc thé hién trong Bang 2. Phuong phdp phén tich
trong phong thi nghiém dugc thé hién tai Bang 3. Mot
s6 hinh anh trong qua trinh phén tich trong phong thi
nghiém dugc thé hién & Hinh 2.

Bang 2. Phuong phap 1dy mau, do dac tai hién truong

STT | Thong | Phuong phap do | Ghi chua
0
1 |CO TCVN 5972 :1995 | Ldy mau hién trudng
2 | SO, TCVN 5971 :1995 |Ldy mau hién truong
3 |NO, |TCVN6137:2009 |Liy mau hién trudng
4 | TSP TCVN 5067 : 1995 | Ly mau hién trudng
5 |Tiéng | TCVN 7878- Do tai hién truong
on 2:2010

Bang 3. Phuong phap phan tich trong phong thi nghiém

STT | Tén thong s6 Phuong phap
1 |50, TCVN 5971 : 1995
2 | NO, TCVN 6137 : 2009
3 |CO TCVN 5972 :1995
4 | Tong bui lo lting TSP TCVN 5067 : 1995

2.3. Thdi gian quan trdc

Qua trinh khao sat, do dac, ldy mau va phan tich
mau dugc thuc hién ti ngay 1/8/2020 - 30/10/2020. Tai
moi vi tri quan tric, nhom nghién ctiu quan tric lap lai
4 ]an (2 1an ngay trong tuan va 2 lan ngay cudi tuan).
Véi cac thong s6 CO, NO,, SO,, TSP chi tién hanh
quan trac vao cac khung gid cao diém: 7h - 9h, 11h -
12h, 16h - 17h. Riéng thong s6 tiéng 6n tién hanh quan
trac tt 7h - 17h.

3. Két qua nghién ctu va thao ludn

3.1. Két qua quan trdc théng s6 TSP
Két qua quan tric thong s6 TSP theo gio tai cac vi tri
dugc trinh bay trong Bang 4.
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Bang 4. Két qua quan trac thong sé TSP theo gio
tai cac vi tri

Don vi: ug/m’
Thong| Vitri | Thoi gian (gio) Ngay Ngay

s0 trong tuin | cudi tuan

07:00 - 08:00 415 286

M1 11:00 - 12:00 318 322

16:00 - 17:00 427 351

07:00 - 08:00 404 282

M2 11:00 - 12:00 311 318

16:00 - 17:00 417 347

07:00 - 08:00 401 280

TSP M3 11:00 - 12:00 314 309

16:00 - 17:00 411 343

07:00 - 08:00 398 278

M4 11:00 - 12:00 309 306

16:00 - 17:00 409 345

Trung 07:00 - 08:00 405 282

Binh | 1100 - 12:00 313 314

16:00 - 17:00 416 347

QCVN 05/2013/BTNMT 300

Tu Bang 4 ta thdy, nong do TSP trung binh theo
gio c6 su khac nhau gitia cac vi tri, ngay trong tuan va
ngay cudi tudn ciing nhu cdc khung gi¢ (Hinh 3). Gia
tri trung binh ctia cac vi tri theo gi¢ dién bién trong
khodng 282 - 416 ug/m’. Nhin chung cdc khung gi6
quan trac ngay trong tudn déu vugt quy chudn cho
phép. Nong do TSP cao nhét vao khung gio tit 16h -
17h (416 pg/m?), so sanh v6i QCVN 05/2013/BTNMT
thi nong d6 TSP vugt quy chudn cho phép 1,39 lan; tiép
dén la vao khung gio 7h - 8h, nong do TSP vugt 1,35
lan; 11h - 12h 1a 1,04 14n. Dai véi ngay cudi tudn, gia tri
TSP c6 thap hon va vao khung gic 7h - 8h (chi 282 pg/
m®), van ndm trong gi6i han cho phép; con cac khung
gio tii 11h - 12h, 16h - 17h cao hon va déu vugt quy
chuén tu 1,05 - 1,16 lan.

Cac khung gi¢ 7h - 8h va 16h - 17h déu la nhiing gio
cao diém nén mat do phuong tién giao thong 16n. Trong
qua trinh dong co diesel ctia phuong tién van tai hoat
dong sé xdy ra hién tugng dot chdy nhién liéu, tu do
hinh thanh va thai ra mdt lugng 16n cac hat bui. Ngoai
khi thai tryc tiép tit hoat dong cua déng co, cac hat
bui cling dugc hinh thanh do qua trinh mai mon trén
duong va 16p xe ctia phuong tién van tai. Do kich thudc
nho nén dé dang phén tdn trong khéng khi, hip thu cac
chét va khién kha nang loai bo khoi khi quyén cham lai,
ti d6 6 thé lam tang doc tinh ctia chiing bang cach hép
thu cac chat doc hai tu khi thai gy ra méi de doa cho
stic khoe con nguoi ciing nhu méi trudng xung quanh.



Nong d6 TSP trong khong khi

TSP (ng/m’)

150

07:00 - 08:00

11:00 - 12:00 16:00 - 17:00

Thoi gian (gio)

. Ngay trong tuan B Ngay cudi tudn  ==——QCVN 05/2013/BTNMT

A Hinh 3. Nong do TSP trung binh tai cdc khung gio quan trdc

3.2. Két qua quan trdc SO,
Két qua quan trac thong s6 SO, theo gid tai cac vi tri
dugc trinh bay trong Bang 5.

Bang 5. Két qua quan tric thong s6 SO, theo gié tai cac vi tri
Don vi: ug/m’

TRAO POI - THAO LUAN ‘i

trong nhién liéu da giam nén khi bi dot chay khong
phat sinh nhiéu SO, vao méi trusng.

Nong d6 SO, trong khéng khi

400

306 282 290 292 04
0 I I I I I I

07:00 - 08:00 11:00- 12:00

NN oW ow
8 888

SO, (ng/m?)

=
g 8

16:00- 17:00
Thoi gian (gio)

W Ngay trongtudn  WEEEE Ngay cudi tudin  ——QCVN 05/2013/BTNMT

A Hinh 4. Nong dé SO, tai cdc khung gio quan trdc

3.3. Két qua quan trdc NO,
Bang 6 trinh bay két qua quan trac thong s6 NO,
theo gid tai cac vi tri quan trac.

ST(;léng Vitri | Thoi gian (gio) gﬁﬁ; ijgz’ Bé}ng’ 6. 'Két’ qua quan tric thong s6 NO, theo gio
tudn tudn tai cac vi tri ‘
Don vi: ug/m’

S0, M1 ] 07:00 - 08:00 312 285 Thong s6 | ViTri | Thoigian (gio) | Ngay | Ngay
11:00 - 12:00 293 297 trong | cusi

16:00 - 17:00 318 305 tuan tuan

M2 | 07:00 - 08:00 308 283 NO2 07:00 - 08:00 207 184

11:00 - 12:00 288 293 M1 11:00 - 12:00 189 187

16:00 - 17:00 316 307 16:00 - 17:00 213 201

M3 | 07:00 - 08:00 302 279 07:00 - 08:00 202 181

11:00 - 12:00 290 291 M2 11:00 - 12:00 185 185

16:00 - 17:00 315 301 16:00 - 17:00 208 195

M4 | 07:00 - 08:00 301 280 07:00 - 08:00 201 186

11:00 - 12:00 289 288 M3 11:00 - 12:00 183 190

16:00 - 17:00 309 304 16:00 - 17:00 206 200

Trung | 07:00 - 08:00 306 282 07:00 - 08:00 199 178

Binh 11:00 - 12:00 290 292 M4 11:00 - 12:00 180 183

16:00 - 17:00 315 304 16:00 - 17:00 203 199

QCVN 05/2013/BTNMT 350 07:00 - 08:00 202 182

jgi‘;:}llg 11:00-12:00 | 184 | 186

Dii liéu quan trac cho thdy, nong do SO, trung binh 16:00 - 17:00 208 199

tai cac vi tri dao dong tii 282 pg/m’ - 315 pg/m* (Hinh QCVN 05/2013/BTNMT 200

4). Cac gia tri thuong vao nhiing khung gic cao diém tu
7h - 8h, 16h - 17h ngay trong tuan va tti 16h - 17h ngay
cudi tuan. Nong do SO, quan trac dugc ngay trong
tuan co gia tri I6n hon ngay cudi tun, trti khung gio
11h - 12h, tuy nhién, tit ca cic khung gio quan trac
va 6 tat ca cac vi tri quan trdc déu ndm trong gidi han
cho phép ctia QCVN 05/2013/BTNMT la 350 pg/m’.
biéu nay ciing c6 thé ly giai dya vao chit lugng nhién
liéu ngay cang t6t hon, lugng tap chét chia luu huynh

Tu Bang 6 ta thdy, phan 16n nong do NO, trung
binh tai cdc vi tri quan tric trén tuyén duong 70 déu
chua vugt Quy chudn QCVN 05/2013/BTNMT la 200
ug/m’. Cu thé, gia tri nong do NO, cac ngay cudi tuan
dao dong tui 182 - 199 pg/m’. Gia tri nay cao hon vao
ngay trong tudn, cao nhit la vao khung gi¢ 16h - 17h
(208 pg/m’). Khung gio 11h - 12h do lugng phuong
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tién tham gia giao thong gidm hon so véi gio cao diém
nén gia tri NO, quan trac dugc giam xu6ng 184 ug/m’
va vin nam trong giéi han cho phép ctia Quy chudn.
Dién bién néng d6 khi NO, trung binh tai cac vi tri
dugc thé hién trong Hinh 5.

Néng @6 NO, trong khéong khi

210 208

202
200 199
195
186

. . 184

180

175

170

165

07:00 - 08:00 11:00- 12:00 16:00- 17:00
Thai gian (gio)

NO, (ng/m’)

. Ngay trong tuin mm Ngay cudi tudin ~ —— QCVN 05/2013/BTNMT

A Hinh 5. Nong d6 SO, tai cdc khung gid quan trdc

3.4. Két qud quan trdac CO

Nhin chung thi nong d6 CO & tit ca cic khung
gid quan tric déu chua vugt so véi QCVN 05/2013/
BTNMT (Bang 7). D6i véi ngay trong tudn, nong do
CO khong c6 su chénh léch qua 16n gitia khung gio 7h
- 8h (27.240 pg/m?) va 16 - 17h (27.740 pg/m?); ndong do
dat thap nhat vao khung gi¢ 11h - 12h (26.080 pg/m?).
Néng d6 CO vao nhiing ngay cudi tudn c6 xu huéng
giam so v&i ngay trong tuan.

Bang 7. Két qua quan trac thong sd CO theo gio
tai cac vi tri
Don vi: ug/m’

Thong | ViTri | Thei gian (gio) Ngay Ngay
s0 trong cudi
tudn tudn
CcO Ml 07:00 - 08:00 27350 25890
11:00 - 12:00 26150 26230
16:00 - 17:00 27890 27230
M2 07:00 - 08:00 27310 25760
11:00 - 12:00 26090 26190
16:00 - 17:00 27670 27180
M3 07:00 - 08:00 27190 25670
11:00 - 12:00 26070 26150
16:00 - 17:00 27710 27090
M4 07:00 - 08:00 27110 25590
11:00 - 12:00 26010 26060
16:00 - 17:00 27680 27050
Trung 07:00 - 08:00 27240 25730
Binh 11:00 - 12:00 26080 26160
16:00 - 17:00 27740 27140
QCVN 05/2013/BTNMT 30000
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Nong do €O trong khong khi
31000

30000

29000

28000 27740

27240 27140
27000
26080 26160
26000 25730
25000
24000
23000

07:00 - 08:00 11:00- 12:00 16:00- 17:00
Thoi gian (gio)

CO (ng/m*

W Ngay trongtudn  EEEEE Ngdy cuditudn  ——QCVN 05/2013/BTNMT

A Hinh 6. Nong d6 SO, tai cdc khung gio quan trdc

3.5. Két quad quan trdc tiéng on

Két qua quan tric tiéng 6n trung binh tai 4 vi tri
dugc thé hién trén Hinh 7.

Tiéng On trong phén 16n khung thdi gian quan trac
déu cao hon quy chuin cho phép. Cudng do 6n cao
nhat quan tric dugc c6 gid tri 83 dB gép 1,19 14n so véi
quy chudn nam trong khodng thoi gian tit 7h - 8h ngay
trong tudn. Gia tri thdp nhit nam trong khung gi¢ 13h
-14h ngay cu6i tudn 1a 68,3 dB. Cac ngay trong tuan,
gio cao diém tii 7h - 9h, 16h - 17h va 16h - 17h ngay
cudi tudn gid tri tiéng 6n déu rét cao, trén 80 dB, chiing
to mat do phuong tién giao thong qua lai tuong do6i l6n.
Nguyén nhén chinh la do coi xe, tiéng phat ra tit dong
o, banh xe ma sat khi tiép xtc v6i médt duong. Tiéng
On gay cam giac khé chiu, mét moi, anh hudng dén viéc
nghi ngoi va stic khoé ctia con ngudi. Tiéng 6n manh,
thuong xuyén giy nén bénh dau dau, chong mit, buc
tc, trang thai tAm than bat 6n, mét moi. Tiéng 6n giy
ra nhiing thay déi trong hé théng tim mach, kém theo
su rdi loan truong luc mach mau, réiloan nhip tim [1].

85

65

Tiéng on (dB)

60
55
50
7.8 8.9 910 1011 1112 12,13 1314 1415 1516 1617
Thoi gian (gio)

=@=Ngay frong tuan  ==@=Ngay CUBituin  ====QCVN 26:2010/BTNMT

A Hinh 7. Dién bién tiéng on tai cdc khung gic quan trdc
4. Mot s6 bién phap cai thién chit ligng MTKK
trén tuyén duong 70, doan Phuc La - Van Pién

4.1. Gidi phdp vé co ché, chinh sdch
Diéu tra, thong ké s6 lugng xe may da qua st dung,
tién t¢i xac dinh s6 lugng xe khong dam bao chit lugng



an toan ky thuit va BVMT dé dé xudt cac bién phap xu
ly. Ra soat, thong ké s6 lugng mo t0, xe gdn may 3 - 4
banh van tai hang hoa trén dia ban (xe tu ché, xe khong
dang ky...), tién t6i ngung hoat dong cac loai phuong
tién nay.

Bo TN&MT can tiép tuc hoan thién chinh sach huy
dong cong dong tham gia cong tac quan ly moi truong,
giam sat thuc thi phap luat vé BVMT; can c6 cac quy
dinh cu thé vé thdm quyén, quyén lgi va nghia vu cta
cong dong, cac t6 chiic xa hoi khi tham gia cong tac
BVMT khong khi; thiét 1ap hé thong canh bao sém
dé cung cip thong tin cho ngudi dan sinh song hai
bén dudng nhiing tuyén giao thong chinh vé 6 nhiém
MTKK][2].

4.2. Gidi phdp ky thuat

Cac phuong tién GTVT trong qua trinh st dung da
gay anh hudng dén moi truong xung quanh chu yéu
thong qua lugng khi thai tii 6ng xa va nhién liéu bay
hoi. Viéc stt dung cac giai phap mang tinh ky thuét
nhdm han ché viéc tao ra khi thai bang cach tac dong
truc tiép dén qua trinh lam viéc ctia dong co, hodc st
dung céc dang nhién liéu, ndng lugng mdi.

« St dung phu gia trong dau boi tron cia dong co:

Phu gia la cdc san phdm dugc ché tao tu quing co
gdc crom va cac khoang chét thién nhién khéc c6 tinh
ning lam ting d¢ bén ctia dong co qua viéc ma 1én cac
cap ma sat trong déong cd mot 16p crom mong nhu:
Xilanh, pittong, truc khuyu, tay bién... ma khong can
md& may. Theo nghién ctiu t6ng hgp phu gia giam phat
thai khi xa duing cho nhién liéu diezen trén co sé bién
tinh lexitin cta tac gia Dinh Van Kha, cac tht nghiém
khang dinh phu gia nay tuong hgp véi ddu diezen va
c6 hiéu qua giam phat thai khoéi xa khi st dung & ham
lugng 0,05%: Giam phat thai CO 15,7%; giam tiéu hao
nhién liéu t6i 2,7%; giam do khai t6i 26,86% [3].

o St dung xe dién thay thé cho xe chay bang xdng ddu:

Hién nay da cai tién va phat trién nhiéu loai xe dién
khac nhau, ddm bao nhu céu di lai ciing nhu lam giam
b6t ndng do cic chdt 6 nhiém khi st dung xe chay
xang, dau.

o St dung cdc nhién liéu sach, than thién véi moi truong:

Thay thé cdc nhién liéu cii bang cic nhién liéu
mdi, sach, than thién v6i moi trudng nhu xang sinh
hoc hodc khi d4u héa 1éng (LPG) va khi nén tu nhién
(CNG). Nh¢ thanh phan cht yéu la metan nén phuong
tién chay bang CNG tao ra khi thai HydroCarbon (HC)
khong metan it hon hin so vé6i xe chay xang. Trong
khi do, LPG la loai nhién liéu dung cho dong co danh
Itia cling c6 nhiéu lgi thé€ nhu CNG, nén dugc nhiéu
nudc trén thé gidi si dung réng rai lam nhién liéu cho
phuong tién giao thong. Can cé chinh sach phu hgp
thay thé xe buyt diing nhién liéu diesel bang xe buyt
stt dung CNG. D6i v6i cac don vi van tai cé cac doi
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xe chay chuyén tuyén c6 kha nang t6 chtic nap nhién
liéu tap trung, can khuyén khich doanh nghiép thay thé
xang, diesel baing CNG.

o Sti dung bo trung hoa khi xad:

B¢ trung hoa khi xa c6 tdc dung 6 xy hda tiép tuc
lugng CO va CH_ trong san phdm chdy trudc khi
ching dugc thai ra moi trudng.

Khi xa dugc trung hoa biang cach cip thém khong
khi vao hé thong xa va thay doi két cdu duong 6ng xa
dé€ duy tri nhiét do cao cho khi x4, tao diéu kién thuin
lgi cho qud trinh 6 xy héa COva C H..

 Hoan thién cd sé ha tdng:

Co thé x4y cau vugt tai cac nat c6 luu lugng xe tham
gia giao thong 16n; ma rong cac tuyén duong noi do.

Phun nudc rua duong hang ngay dé giam bui. Cac
xe phun nudc rtia dudng cta cong ty moi truong do thi
hoat dong moét ngay 2 1an. Phai didng kiém dung thoi
han, ddm bao tiéu chuin ky thuat va vé sinh moi trudng.

4.3. Gidi phdp vé t0 chiic giao théng dé thi

Phat trién va b tri hgp ly hé thong diéu khién giao
thong bang deén tin hiéu tai cic nut; cai tao lai cac nat
giao thong da cé6: bam bao khoang khong luu thong
an toan cta tuyén dudng, mo rong lan duong cho cac
phuong tién, cdim khong dugc d€ xe va di xe trén via
he; han ché cac xe co gidi c6 tai trong 16n tham gia giao
thong vao nhiing gio cao diém d€ tranh gay un tac va
giam thiéu phat tan bui, khi thai ra mdi truong.

Ngoai cac bién phap chung, can phai thuc hién nhu
da néu & trén, khu vuc nén phét trién hé théng cay
xanh d6 thi nham gidm thiéu 6 nhiém khong khi, bui
va tiéng on trén tuyén duong 70 ndi riéng, toan Thanh
pho Ha Noi ndi chung, vi cay xanh khong chi ¢6 tac
dung loc bui ma con c6 thé giam 6n, diéu hoa khong
khi... Cay xanh con c6 tac dung han ché tiéng 6n, nhat
1a & khu vuc noi thanh. Séng am thanh khi truyén qua
cac lum cay sé bi phan xa qua lai nhiéu lan va nang
lugng d4m sé giam di ro rét.

4.4. Gidi phdp tuyén truyén

C6 cac bién phap tuyén truyén, gido duc cho nguai
dan vé thai 6 tham gia giao thong ciing nhu cin hiéu ro
hon Luat Giao thong. Pong thai, khuyén khich nguoi
dan st dung cac phuong tién giao thong cong cong nhu
xe buyt nhanh, hé théng duong sat d6 thi... nhdm han
ché luu thong doi véi phuong tién giao thong ca nhan;
han ché st dung cac phuong tién qua cii, khong dam
bao tiéu chudn khi thai quy dinh.

5. Két luian

Tuyén duodng 70, doan Phuc La - Van Dién c6 dac
diém la bé mat duong hep, luu lugng giao thong nhiéu
v6i cac phuong tién c6 tai trong 16n, mat do dan cu
hai bén tuyén dudng cao, di qua cac khu do thi, bénh
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vién 16n cta Thanh phé nén thudng xuyén xay ra tin tac
nghiém trong, dac biétla vao cac gio cao diém.

Qua quad trinh quan trac va phén tich két quéa chat
lugng MTKK tai 4 vi tri trén doc tuyén dudng cho thdy,
tat ca cac khung gio tli 7h - 17h, tiéng 6n déu cao, vugt
quy chudn cho phép cao nhét la 1,19 lan. Da&i véi thong
6 CO, SO, tai tat ca cdc vi tri quan trac déu nam trong
gi¢i han cho phép. Thong s6 NO, thi khung gio 7h -
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ABSTRACT

CURRENT SITUATION AND PROJECTS OF ALL ARRIVALS ONLINE
70, PHUCLA - VAN DIEN IN SOME PEAK - TIME ZONES

This paper presents the results of ambient air quality monitoring, including Total suspended dust (TSP);
Carbon monoxide (CO), Nitrogen dioxide (NO,), Sulfur dioxide (SO,) and noise on the route 70, section
Phuc La - Van Dien in some peak hours. Some solutions are also proposed to improve air quality of this area.

Key words: Air pollution, TSP, CO, NO,, SO, noise, road 70.
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

THU HOI SINH KHOI TAO TRONG CAC HO PHU DUGNG TREN
DIA BAN HA NOI BANG CONG NGHE DONG KEO TU

Nguyén Thi Thu Ha"
Pinh Tién Diing |(2)

Lé Thi Huong

b6 Phuong Chi

TOM TAT

liéu biogas, phan bon hiiu co, vat liéu hap phu.

Nghién ctiu nay ldy mau vi tdo va nudc mdt tai 20 ho trén dia ban Ha Noi, lua chon cdc h6 phi dudng nham
muc tiéu dong keo tu thu hoi sinh khoi tdo & quy moé phong thi nghiém. Hau hét cac h6 bi 6 nhiém htiu co, vi
sinh vét, suy giam 6xy hoa tan, duc va c6 mtc dinh dudng cao. Mat d¢ tao tai cac ho nam 2020 la 1.020 - 82.450
té€ bao/ml tuong ting muic pht dudng eutrophic - polytrophic. Pong keo tu st dung TRP-Ai cho két qua tuong
duong nhung 6n dinh hon so v6i PAC, t6i uu tai liéu lugng 15 - 20 mg/1 & pH hoi kiém (8,0 - 8,5), dat hiéu qua
cao nhat la 93,7%. Hiéu qua keo tu tot trén céc chi tdo Scenedesmus, Nitzschia, Cyclotella... nhung khong tot
trén Oscillatoria, Lyngbya va Gloeocapsa. Tiém nang thu hoi toi da dat 28 - 83 mg/l, trong d6 thanh phan vo
co trong san phdm 1a 15,6 - 16,8 mg/I tuong ting 20 - 55% khoi lugng. San phdm thu héi c6 ham lugng hitu co
cao, ty 1é protein va gluxit cao, ty 1 lipit thdp, ty 1é C:N 1a 15 - 20, khong thich hgp lam thuc phdm chiic ning,
nguyén liéu biodiesel nhung c6 thé xem xét lam nguyén liéu thiic an chan nudi va nudi trong thuy san, nguyén

T khoa: Dong keo tu, ho phii dudng, thu hoi sinh khéi, vi tdo nudc ngot.
Nhan bai: 4/5/2021; Siia chiia: 10/5/2021; Duyét dang: 15/5/2021.

1. Dat vin dé

Hién nay, tinh trang 6 nhiém ngudén nudc mat
ngay cang tang cao. Téng dién tich ao h6 ndéng thén la
29.977 m?, 100% dién tich ddt ao ho bi 6 nhiém khong
sti dung dugc cho muc dich sinh hoat; tdng dién tich
ao ho dang bi phu dudng la 8.250 m? (B TN&MT,
2015). Da s6 cac ho 6 Ha Noi déu cé kich thude via va
nho va tuong doéi néng, phai d6i mat véi nhiéu van dé
chét lugng nudc do it ¢é su trao d6i véi cac viing nude
bén ngoai, dac biét la pht dudng. Phi dudng dan dén
tang trudng khong kiém soat ctia tdo, lam phat sinh vi
khudn lam c6 ddc, suy giam oOxy hoa tan, gia ting chi
phi xti Iy nudc, lam cho cac h6 dan tré nén nong hon...
(Ta bang Thuan, 2019).

Mot mat, qud trinh phu dudng gay nhiéu tac hai
do6i v6i moi trudng song, nhung 6 mdt phuong phap
tiép can khac néu sinh khéi tdo dugc thu hoi via tao
nguon nguyén liéu cho cac hoat dong khac nhu ting
dung trong san xudt dugc phdm, thuyc phdm chtc
ndng, nhién liéu sinh hoc... ma con kiém soat dugc
phu dudng nguoén nudc. O nhiéu hé noi d6, mat do

tdo c6 thé 1én dén 106 t€ bao/ml nudc tuong ung véi
sinh khéi c6 thé 1én dén 1,2 g/1 (Ta Ping Thuan, 2019).
Tao 1a loai thuc vat c6 téc do phat trién nhanh nhit
thé gidi, c6 kha nang tang gap doi sinh khoi chi véi 24
gio (Milledge va Heaven, 2013). Sinh khoi vi tado chta
khoang 50% cacbon tinh theo trong lugng kho, hau
hét cacbon nay c6 nguén goc tii cacbon dioxit, vi vay,
thu héi st dung dugc 100 tan sinh khdi tdo giai quyét
khoang 183 tan cacbon dioxit (Demirbas va Demirbas,
2010) 1a mot giai phap han ché khi nha kinh phat sinh.
Trong khi d6, vao mot s6 thoi diém téc do sinh san cta
tdo trong ao, ho pht dudng c6 thé 1én dén 0,75 g/dm”>.
ngay co thé so sanh véi cac hé thong ao nuoi thdm canh
taola 0,2 - 2,7 g/dm’.ngay (Debowski et al., 2013). Sau
khi thu hoi, tuy vao ddc diém ngudn nguyén liéu (tu
nhién hodc nhén tao) va phuong phap thu hoi ma sinh
khdi tdo c6 thé stt dung lam nguyén liéu san xuit dugc
phdm va thuc phdm chuiic nang, thiic dn chan nuoi, vat
liéu hap phu, nguyén liéu phan bén, than sinh hoc, khi
sinh hoc, xang sinh hoc va dau sinh hoc (Milledge va
Heaven, 2013).

!By mén Cong nghé moi trudng, khoa Moi trudng, Hoc vién Nong nghiép Viét Nam

2 Trung tam Phan tich va Chuyén giao Cong nghé méi trudng, Vién Moi trudng nong nghiép
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/) Moi truong

Viéc thu tdo d€ phat trién nhién liéu sinh hoc da
dugc nghién ctu va dua vao thuc nghiém véi nhiéu
phuong phap khac nhau nhu: Loc, ly tam, dong keo tu,
tuyén néi... Cong nghé co hoc va hda hoc hodc két hgp
gitia chung dugc sti dung phd bién hon ca do nhiing uu
diém vé kinh té€ va hiéu qua ky thuat chung. Trong do,
qua trinh dong keo tu cho hiéu qua cao, 6n dinh, cho
phép tang mat do tao trong dung dich sau thu hoi 1én
20 - 100 lan so véi ban dau va khong c6 tinh lya chon
vé chung loai tao (Barros et al., 2015). Hiéu qua cta
qua trinh dong keo tu phu thudc vao pH, do cting, do
madn, cacbonat, thé zeta bé mdt va chat tr¢g dong keo
tu b sung (Barros et al., 2015). Ddng keo tu héa hoc
nhd vao su bd sung cdc mudi Fe, Al ctia sunphat hodc
clorua, cac polymer, chitosan, tinh bot bién tinh... cho
hiéu qua cao nhung khién cho san phdm bi nhiém ban
bai cac hoa chit thém vao. Do véy, vadn dé quan trong
trong qua trinh dong keo tu la viéc lua chon hoa chat
dong keo tu than thién moi truong; liéu lugng va pH
hoat dong ctia qua trinh keo tu (Milledge va Heaven,
2013; Barros et al., 2015).

Nghién ctiu nay dugc thuc hién véi muc dich thi
nghiém xac dinh hiéu qua cac chat trg keo tu khac nhau
trong di€u kién thi nghiém va danh gia chat lugng san
phdm sau thu héi sinh khéi téo tii cdc ho pha dudng,
lam co s6 ting dung ra thuc té. Trong do, hai chat dong
keo tu dugc lya chon c6 ngudn goc tu nhién (tro nuilta
- TRP-Ai) hodc nhén tao (Poly Alumininum Chlorite -
PAC), déu dugc st dung phd bién trong qud trinh xu
ly so bo nudc thai.

Bang 1. Dic diém thay vén va ap luc cta cic hd nghién ciru

2. Vat liéu va phuong phap nghién ciiu

2.1. Déi tugng va vit liéu nghién ciiu

Quan x4 vi tdo dugc thu hoi ti cac ho trén dia ban
TP. Ha Noi (chon 3 trong 20 hé nghién ctiu). Trong do,
mtuc do phu duéng dugc danh gia trong nam 2020 va
thtt nghiém thu hoéi dugc thuc hién 6 quy mé phong thi
nghiém v6i dung dich hén hgp nudce va tao thuc té thu
thap tu cac ho da lya chon.

2.2. Phuong phdp nghién ciiu
a. Phuong phdp ldy mau va phan tich

Lay mau nudc va tdo tai 20 ho trén dia ban Ha Noi
bang phuong phéap 14y mau nudc mit tang 0 - 20 cm
(theo TCVN 6663-3: 2016) va phuong phap ldy mau
phiéu sinh st dung luéi phiéu sinh c6 kich thudc 16
nho hon 10um theo WWSEM 10300 (WEF va APHA,
2017) tai 4 thoi diém trong ndm (thang 3, 5, 7, 9). Tai
modi ho, méi thoi diém, tién hanh 14y mau hoén hgp & it
nhat 3 vi tri khac nhau trong hé phu thu¢c huéng gio,
kich thudc, dia hinh ctia ho. Tu d6, cac budc sau sé lya
chon thoi diém c6 mat do va thanh phén dai dién cho
cac ho do6 thi va hé nhén thai trén dia ban Ha No6i lam
nguyén liéu thi nghiém.

Do dac, phén tich cic thong so: Do trong thé hién
thong qua do sau dia secchi (d¢ sau secchi - SD); oxy
hoa tan (DO) va pH dugc do dac truc tiép ngoai hién
trudng bang may do da chi tiéu; tong chat ran lo liing
(TSS - phuong phap khéi lugng), NO,, NH,*, PO,*,
tong photpho (TP - phuong phap so mau), tong nito

TT Tén ho Vi tri Dién tich D¢ sau trung binh Ghi cha
ha m
1 Giang Vo 6.0 2.5-3 Ho6 do6 thi
2 Hai Ba Trun . 0.8 1.5-2.5 Ho6 do thi
3 Trac Bach : Ba Binh 9.0 152 H6 do thi
4 Can 7.7 2.5-3 H6 nhén thai
5 Vin Chuong 5.1 1.5-3 H6 do thi
6 Ba Mau v 4.6 2.5-3 Ho6 d6 thi
N Doéng Da - —
7 Quynh 6.5 1.5-2 Ho nhén thai
8 béng ba 15.0 3-5 Ho6 do thi
9 Cau Tinh Gia Lam 3.2 2-4 HO nhan thai
10 Vian Quan Ha Dong 1.7 1.5-3 Ho6 do6 thi
11 Thanh Nhan Hai Ba Trung 0.9 2-4 Ho6 do6 thi
12 Thién Quang 5.9 3-4 Ho6 do thi
13 Hoan Kiém Hoan Kiém 12.0 1.5-2 Ho6 do thi
14 Linh Bam Hoang Mai 73.0 2-3 Ho6 do thi
15 Yén S& 137.0 1.5-2.5 Ho6 d6 thi
16 Ben Long Bién 1.8 2-4 H6 nhén thai
17 Tai Trau 4.0 2-3 H6 nhén thai
18 Kim Quan 6.3 3-4 Ho6 d6 thi
19 CV. Gia Lam 3.5 1.5-2.5 Ho6 d6 thi
20 Tay Tay Ho 530.0 2.5-4 H6 do thi
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(TN - phuong phap chung cit), nhu cau 6xy hoa hoc
(COD - phuong phéap chuidn d¢), nhu ciu 6xy sinh hoa
(BOD - phuong phap u 5 ngay), Coliform (phuong
phap nhiéu 6ng). Chi s6 chat lugng nudc (WQI) dugc
xac dinh nham danh giad tdng hop chit lugng nudc
cac ho nghién ctiu theo huéng dan ctia Quyét dinh s6
1460:2019/QD-TCMT.

Thanh phén theo chi va mét d6 tdo dugc xac dinh
bang phuong phép soi dém tuoi bang khoa dinh loai
tdo nudc ngot (Duong Piic Tién va Vo Hanh, 1997;
Nguyén Vin Tuyén, 2003). Mic d6 phu dudng dugc
cac ho nghién ctu, nghién ctiu st dung cac chi s6 do
sau secchi, TN, TP, chlorophyll-a, mat d¢ tdo (Nguyén
Vién Tuyén, 2003) theo thang phan hang trong Bang 2.

b. Phuong phdp bo tri thi nghiém

Chudn bi thi nghiém: Can cd két qua 1y mau dot 1
(thang 3), chon 3 hoé trong t6ng s6 20 hd nghién ciiu
dai dién cho cac mtic do phu dudng khac nhau. Tai 3
ho 14y mau nudc mit (c6 chia tdo) lam nguyén liéu thi
nghiém (khéng lam gidu mau trude khi thu hoi) vao
thang 4 cing nam.

Cong thiic thi nghiém: Thi nghiém dang ma tran
v6i 2 nhan t6: pH trong khoang 6,5 - 8,5 dugc diéu
chinh bing Ca(OH), va CH,COOH tti gid tri pH ban
dau trong nudc xap xi 7,5 (d6i chling) va 5 miic nong
do chit trg keo tu ndm trong khoang ttt 0 dén 25 mg/1
doi véi ca TRP-Ai va PAC (trong ngudng khuyén cao
ctia nha san xudt 1-50 mg/1). Nguyén liéu thi nghiém la
mau nudc 14y tu 3 ho da lya chon véi gia tri méat do va
thanh phén tao khac nhau. Méi cong thiic thi nghiém
dugc lap lai 3 1an, s6 lugng cong thiic thi nghiém =5
(gia tri pH) x 5 (nong do chit dong keo tu) x 2 (chat
dong keo tu) x 3 (ho) x 3 (Ian 1ap lai) = 450 mau.

Tién hanh thi nghiém: Lay 500 ml mau tdo cho vao
coc thuay tinh 1.000 ml, diéu chinh pH trudc khi thu
nghiém. St dung cac 6ng nghiém c6 dung tich 50 ml, bé
sung dung dich chat trg keo tu dugc pha loang sao cho
6 liéu lugng chat dong keo tu sau phtt hgp véi yéu cau
néu trén, lac 200 vong/phit trong vong 15 phut, d€ lang
ty nhién sau 30 phut, ldy mau trudc va sau thi nghiém.

Bang 2. Thang phan hang muc d¢ phu duéng cac hd

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

‘f

i)

c. Danh gid két qua thi nghiém

Toan bo cac thi nghiém déu la thi nghiém theo mé,
do do chi tién hanh do dac két qua trudc va sau khi
thi nghiém & moéi cong thiic thi nghiém. Céac thong s6
danh gia:

- b6 duc cta dung dich do truyc tiép trén may so
mau UV/VIS

- Mt d¢ tdo (té bao/ml): Dugc xac dinh bang phuong
phép soi dém tuoci bang budng dém sinh vét phiéu sinh
trén kinh hién vi d6 phdong dai vét kinh 10 - 40

Mat d¢ tdo (t€ bao/ml) = (T x 1000 x V_, x 1000)/(A
xNxV_)

Trong do:

T: s6 c4 thé dém dugc (t€ bao)

A: dién tich 6 dém (mm?)

N: s6 6 thuc hién dém (N = 10)

V_: thé tich mau c6 ddc (ml)

V_: thé tich mau thu (1)

- Thanh phan tao (phéan loai dén chi): dugc xac dinh
bang khéa dinh loai nhu (a).

Ty 1é chi (%) = S6 lugng té bao ctia chi/téng s6 lugng
té bao tao x 100%

- Hiéu qua thu hoi dugc tinh toan dya vao cong
thuc:

Hiéu qua (%) = (Mat do trudc — Mat do sau)/Mat
do trude x 100%

- San phdm thu hoi dugc bang cach gan phan huyén
phu duéi day 6ng nghiém, xac dinh khoi lugng thu hoi,
d6 dm, t6ng chit ran lo ling (TSS)

- Sinh khoi kho sau thu hoi dugc xadc dinh bing
phuong phap khoi lugng trén gidy loc thudng (kich
thudc 0,45 um) - chi ap dung véi mdt s6 cong thiic dat
mat d6 va thanh phan tdo phu hgp st dung dé danh gia
cac thong so:

+ Thanh phan chét rin lo lting dé bay hoi (VSS &
550°C - thé hién cho chit hiiu co)

+ Thanh phan chat ran vo co 1o lting (FSS ¢ 550°C -
thé hién cho chit vo co)

Miic pht dudng Chl-a (pg/1) P sau secchi TP (mg/1) TN (mg/l) Mat do tao (té
(m) bao/ml)
Oligotrophic <0.95 >8 <0.006 <0.1 50
Oligo-mesotrophic 0.95-2.6 4-8 0.006-0.012 0.1-0.3 50-100
Mesotrophic 2.6-7.3 2-4 0.012-0.024 0.3-0.5 100-1000
Eutrophic 7.3-20 1-2 0.024-0.048 0.5-1.2 1000-10,000
Polytrophic 20-56 0.5-1 0.048-0.096 1.2-2.3 10,000-50,000
Hypertrophic 56-155 0.25-0.5 0.096-0.192 2.3-9.0 50,000-500,000
Extremetrophic >155 <0.25 0.192-384 >9.0 >500,000

Nguén: (Nguyén Vin Tuyén, 2003)
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Méi truong

+ Thanh phan protein, lipit, gluxit tong s6

+ Thanh phan cacbon htiu co (OC), TN, TP ctia san
phdm

+ Thanh phan kim loai (Fe, Al, Cu, Pb, As, Hg, Cd)
ctia san phdm

3. Két qua va thao luidn

3.1. Mijc dé phii duéng cdc ho trén dia ban Ha Noi

Két qua 14y mau 4 lan/nam tai 20 h6 nghién ctiu cho
thdy cac ho ndi do bi 6 nhiém hiiu co (thé€ hién thong
qua BOD va COD), dinh dudng N va P (thé hién thong
qua amoni, TN, photphat va TP), vi sinh vét (thé hién
thong qua téng coliform), suy giam 6xy hoa tan (DO)
va ¢6 d6 duc cao (thé hién thong qua do sau secchi
va TSS) so v6i quy chudn chit lugng nudc mét phuc
vu muc dich canh quan (theo QCVN 08-MT:2019/
BTNMT cét B1). Trong do, h6 Van Quan, Kim Quan,

Bang 3. Hién trang chit lugng nudc cac ho nghién ciu

Van Chuong, Thién Quang... 1a nhiing déi tugng co
mtc d¢ chét lugng nudc xdu do dong thoi cd nhiéu
thong s6 moi truong khong dam bao QCVN thé hién
thong qua gia tri WQI thép hon 25.

Ty 1é thich hgp cho su phat trién cta tao d6i véi N
va P va 16:1 theo d6 N va P hoa tan cdn cti vao ty I¢ thay
phién nhau tré thanh yéu t6 gi6i han su phat trién ctia tao
ndi trong moi trudng nude (Scholten et al., 2005). Theo
do, tai cac h6 Hai Ba Trung, Van Chuong, Van Quan,
Thanh Nhan, Thién Quang, Linh Pam, Yén S&, ho Ben
ty1é C:N > 16, P 1a nhén t6 gidi han su phat trién ctia tao;
cac ho con lai c6 N 1a nhéan t6 gidi han. Can cti vao gia
tri ctia nhan t6 giéi han va thang phan hang (Bang 2), ké
ca truong hop phan hang theo do sdu secchi, N hay P,
tdt ca cac ho nghién ctiu déu nam & muic pht dudng rét
cao (Polytrophic) dén siéu phu dudng (Extremetrophic).
Trong do6, muc do phu dudng thudc vé hd Van Quan,
Kim Quan, Thién Quang, Van Chuong, Ben...

Tén hé sD | pH | DO | P-PO* |[N-NH,’| N-NO; | COD | BOD | TSS | TN | TP | Coliform | WQI
m - mg/l MPN/100ml | -
Gidng Vo | 0,80 | 7,56 |4,17| 0,036 | 0,68 | 049 | 21,5 | 157 [ 247 | 232|025 | 4100 | 64,
Hai Ba 0,90 | 7,54 [3,13] 0,025 | 075 | 325 | 135 | 10,8 | 251 | 3,64 | 0,16 | 3.200 | 60,4
Trung
TricBach | 0,58 | 6,79 |455| 0,032 | 058 | 026 | 245 | 1701 | 347 | 276 | 028 | 4600 | 70,5
Cén 046 | 7,29 [455| 0371 | 067 | 028 | 264 | 161 | 354 | 2,17 | 064 | 3500 | 664
Vin 0,90 | 6,89 [4,01| 0465 | 1634 | 057 | 321 | 41,7 [232 137|079 | 7200 | 179
Chuong
BaMau | 072 | 7,34 |345| 0022 | 065 | 042 | 295|207 | 28 | 277|032 | 5200 | 602
Qujnh 0,70 | 7,64 [3,05| 0,021 | 0670 | 1,551 | 23,0 | 182 | 283 | 326|025 | 4500 | 618
PéngDa | 0,60 | 7,12 [514| 0038 | 0,621 | 0312 | 243 | 183 [ 322 | 282|028 | 5050 | 69,1
CauTinh | 0,70 | 7,63 |335| 0,021 | 0462 | 0353 | 42,1 | 31,6 | 294 | 2,66 | 044 | 6800 | 539
VinQuan | 032 | 745 | 0,59 | 0,027 | 19761 | 0212 | 895 | 773 | 51,2 | 189 | 092 | 6300 | 135
Thanh 050 | 6,94 | 1,48 | 0,021 | 2,171 | 4371 | 41,5 | 297 [ 40,1 | 7,1 | 044 | 9800 | 40,0
Nhan
Thién 044 | 7,74 (099 | 0,121 | 12,444 | 0853 | 43,0 | 42,6 | 458 | 11,7 | 055 |  7.500 | 20,5
Quang
Hoan Kiém | 0,64 | 8,39 | 145 | 0,031 | 0,172 | 0,138 | 935 | 60,2 | 28,8 | 6,44 | 097 | 2400 | 380
Linh Pam | 0,54 | 7,34 |2,58 | 0,011 | 0,408 | 2,939 | 23,0 | 17,9 | 29,6 | 3,99 | 0,24 | 4.800 | 66,2
Yeén $& 070 | 8,04 | 1,74| 0,043 | 6998 | 5431 | 185 | 12,9 [ 308 | 91 [023| 2500 | 326
Ben 0,60 | 6,87 |4,02| 0423 | 2,042 | 4224 | 32,6 | 391 | 322|144 | 075 | 4200 | 39,
Tai Trau | 0,54 | 7,42 | 1,22| 0,032 | 0,515 | 0,462 | 46,0 | 21,4 | 36,7 | 405 | 049 | 5100 | 514
Kim Quan | 0,36 | 7,24 | 0,67 | 0442 | 16990 | 0537 | 77,5 | 674 | 637 | 166 | 122 | 9100 | 145
CV,Gia [ 0,30 | 7,36 [2,44| 0311 | 0,721 | 0,249 | 51,2 | 34,2 | 64,4 | 5,26 | 0,65 | 8200 | 457
Lam
Tay 0,64 | 762 [2,97| 0065 | 0,710 | 0221 | 45 | 258 | 32 | 319 |052| 6500 | 536
QCVN 08- 559/ 4 | 03 | 09 10 [ 30 | 155 | 00 7.500 -
MT
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A Hinh 1. Mdt do tdo va nong do diép luc trong nuéc cdc ho
nghién ciiu

Trong 20 ho6 nghién ctu tai cac thoi di€ém thu mau
6 xudt hién 60 chi tdo thudc vé 6 nganh: Vi khuén lam
c6 14 chi (phd bién la Merismopedia, Anphanocapsa,
Microcystis, Oscillatoria, Lyngbia...), tao luc co6 19
chi (phé bién 1a Scenedesmus, Chlorella, Pediastrum,
Ankistrodesmus...), tdo cat c6 (phd bién 1a Naviculla,
Nitzschia, Cyclotella), tdo mat c¢6 5 chi (phé bién la
Euglena va Phacus), ngoai ra, con 7 chi tdo thudc nganh
tdo gidp va tdo anh vang. Trong do6 tao luc la nganh
c6 muc do da dang cao nhdt chiém ty 1¢ s6 chi tdo l6n
trong khi vi khudn lam thuong la nhém phong phu
chiém t6i gdn 66% vé mat do téng s6. Tai méi mot ho,
s0 lugng chi tao tim thdy 13 - 38 chi trong do ho Yén
S6, Thanh Nhan, Hai Ba Trung, Giang V6 la cac ho co
muc do da dang thanh phan tdo cao. H6 Van Quan,
Thanh Nhan, Ben, Tai Trau... da dang vé thanh phan
vi khudn lam trong khi tai h6 Péng Da, Tric Bach, ho
Tay, tdo luc chiém uu thé hon; ty 1é tdo cat 16n xuat
hién ¢ h6 cong vién Gia Lam, Thién Quang, Cau Tinh...

Mat do tdo tai cac lan ldy mau ndm 2020 la 1.020
- 82.450 t&€ bao/ml trong do, trung binh ho la 5.100 -
14.300 t€ bao/ml, dic biét cao tai h6 Van Qudn, Thién
Quang, Truc Bach, Thanh Nhan, Hiu Tié¢p, Pong ba
(trén 10.000 té bao/ml), cac ho con lai c6 mat do thap
hon trong d6 dic biét thdp tai ho cong vién Gia Lam,
Hai Ba Trung, Linh Dam, Giang V6... Két qua nay hoan
toan tuong dong véi két qua nghién ctiu tai cac ho ti€p
nhan nudc thai sinh hoat, nuéc chay tran... nhung cao
hon nhiéu so v6i cac song, kénh muong tu nhién (Ta
bing Thuan, 2019).

Nhu vay, cin cti vao phéan 16p theo mat do tao, tat
cd cac hé ndm trong khoang phu dudng (Eutrophic
gom 14 ho) va phu dudng cao (Polytrophic gébm 6 ho).
Phan hang bang phuong phap nay thdp hon mét muc
so v6i danh gia theo mtic do dinh dudng N va P. Ngoai
ra, mot s6 ho c6 mat do tdo cao thi ciing bi 6 nhiém
dinh dudng (nhu hé Van Quén, Thién Quang, Thanh
Nhan...) nhung mét s6 hé c6 mat do tao thip trong
khi 6 nhiém dinh duéng cao (h6 Vin Chuong, Linh
bam, cong vién Gia Lam...) va ngugc lai, mot s6 ho
c6 mat do tdo cao trong khi nong do dinh dudng thap

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

(nhu hé Pong Pa, H6 Tric Bach). Diéu nay la do anh
hudng ctia méi quan hé chat ché gitia dinh dudng va
tao theo 2 xu hudng: (1) Dinh duéng cao thtc ddy tang
trudng sinh khoi tao; (2) tdo phat trién trong nudc lam
giam nong do chat 6 nhiém. Trong khi d6, nhiéu tac gia
nhin manh rang viéc danh gid phu dudng cin xem xét
dua trén kha ndng bung n6 vé thuc vt néi chung trong
dé co tao va tao doc (Scholten et al., 2005). Néu su bung
nd cua tdo la yéu t6 quyét dinh mdc d6 phu dudng,
thi cac ho nghién ctiu c6 thé xép 6 miic phu dudng tu
Eutrophic dén Polytrophic.

Can cu vao két qua trén, lya chon 3 hé la hd Linh
bam, cong vién Gia Lam va Tai Trau dé€ tién hanh lay
mau b tri thi nghiém (mau hon hgp dugce 1dy 1 lan
vao thang 4/2020). Ddc diém mau thi nghiém trudc khi
dong keo tu nhu sau:

(1) H6 Linh Bam, mat do tdo 14 5.170 té bao/ml (la ho
c6 mat do tao thap nhat trong cac hd dugc lya chon) véi
16 chi tao trong d6 tao luc chiém trén 52,19%, vi khudn
lam chiém 45,4%, con lai 1a tdo mat va tdo cat; 2 chi phd
bién 1a Scenedesmus (chiém 37,79%) va Oscillatoria
(chiém 27,10%); khong cé cac chi tdo c6 doc.

(2) HO6 Tai Trau, mat do tao la 10.600 t€ bao/ml
v6i 13 chi (1a mau tdo kém da dang nhit vé thanh
phan trong s6 cac ho nghién ctu). Trong do, tdo lam
chiém uu thé vé€ ca thanh phan va mat d¢ véi 71,8%,
dac biét, vi khudn lam dang sgi Lyngbya va dang tap
doan Gloeocapsa chiém uu thé véi lan lugt 40,72% va
24,43%. Tat ca cac nganh tdo con lai chiém dudi 30%
trong do chi c6 3 chi tdo luc (Scenedesmus chiém uu
thé v6i 19%), 2 chi tao cat (Nitzschia va Cyclotella) va 2
chi tdo mat (Euglena va Phacus); khong c6 cac chi tdo
c6 doc.

(3) H6 cong vién Gia Lam, mat d6 tdo la 52.820 té
bao/ml véi 21 chi tao (la mau da dang va phong phu
nhat trong cac hé thi nghiém): Tdo luc 24,8% véi
Scenedesmus 1a chi phé bién nhét chiém tuyét dai da
s6 (23,93%); vi khuidn lam chiém 13,8% véi tdo soi
Oscillatoria chiém t6i 10,22%; tdo cat chiém uu thé
16n nhét véi gan 60% trong dé Nitzschia, Cyclotella va
Naviculla 1an lugt chiém 36,33%; 14,56% va 7,13%; con
lai la tdo giap va tdo mat déu la cac chi c6 ty 1 rat nho,
khong c6 cac chi tao cé doc.

3.2. Hiéu qud thu hoi tdo bang cong nghé dong
keo tu

Dé ting cuong hiéu qua cua dong keo tu va ling
trong luc trong qua trinh thu hoi sinh khéi tao tit nude
hé phu dudng, trong nghién ctiu nay bén canh viéc diéu
chinh pH ctia méi trudng con tién hanh bé sung thém
TRP-Ai va PAC nham hé trg dong keo tu. Co ché cua
ca hai qua trinh la bing cac hat keo chtia kim loai hoa
tri cao d€16i cudn céc té bao tao két dinh lai v4i nhau va
lang xu6ng ddy 6ng, binh thi nghiém. Két qua cho thdy
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c6 su khdc biét rat16n gitia cic mau c6 bé sung hoa chat
dong keo tu (ca TRP-Aiva PAC) véi cac mau khong st
dung hoa chét & tat ca cac pH thu nghiém. Trong do,
hiéu qua thu hoi tang tii 2,9 - 32,9% 1én 38,1 - 93,7% khi
bd sung hoa chit dong keo tu (Hinh 2).

Su khéc biét gitia cac cong thiic thi nghiém ciing chi
ra pH anh hudng rit 16n dén hiéu qua thu hoi bang
dong keo tu, cu thé hiéu qua thu hoéi ting tuyén tinh
voi gia tri pH. Tai pH thdp hon so v6i moi truong ban
déu, hiéu qua thu hoi chi dat dugc 38,0 - 90,1% d6i véi
TRP-Aiva49,0 - 89,2% doi v6i PAC nhung khi pH trén
muc trung tinh, cac gia tri nay lan lugt la 56,7 - 93,7%
va 65,2 - 92,1%. Nhu vay, trong ngudng xu ly tti 10 dén
25 mg/l cua TRP-Ai va PAC, pH tang 1én 0,5 don vi,
hiéu qua xti ly tang tli 0,8 dén 11,0% v6i muic ting trung
binh 1a 3,3% vé s6 lugng té bao thu hoi dugc so véi mat
do ban dau (Hinh 2).

Tuong ty nhu vay nhung véi xu thé kém r6 rang
hon, mat do tdo sau khi ling giam xuéng dang ké khi
tang liéu lugng chat dong keo tu st dung. Tai liéu lugng
héa chat st dung la 10 mg/l cia TRP-Ai va PAC, hiéu
qua thu hoi dat 38,1 - 83,1%; tai liéu lugng 15 mg/l,
hiéu qua thu héi tang 1én dén 53,4 - 86,1%; khi 1én dén
liéu lugng cao nhat dugc st dung la 25 mg/l, hiéu qua
thu hoi dat dugc 70,9 - 93,7% (Hinh 2). Tuy nhién, néu
xem xét tai tiing pH va tting hoéa chat dong keo tu khac
nhau, hiéu qua khong ting tuyén tinh khi tang lugng
hoéa chat st dung. So sanh gitia cdc hda chét st dung,

hiéu qua trung binh ctia TRP-Ai thdp hon so véi PAC
tai cung mot pH va cing mot liéu lugng st dung, tuy
nhién mtc d6 6n dinh ctia phuong phap dong keo tu
sti dung TRP-Ai cao hon so v6i PAC. Piéu nay c6 théla
do co ché tac dong gitia chat dong keo tu véi té bao/tap
doan tao, trong khi TRP-Ai hinh thanh cac hat keo vo
co-htiu co ctia Fe (SO,), hodc AL(SO,), véi té bao tao
thi PAC hinh thanh céc hat keo hiiu co-htiu co (Barros
et al., 2015). Khi do, hiéu qua ling ctia hat keo sé phu
thudc vao nhiéu yéu t6 nhu dién tich, kich thuéc va
khéi lugng riéng cua hat.

Bén canh hiéu qua thu hoéi dugc xac dinh thong
qua mat do tao, do duc ctia dung dich sau thu hoi ciing
dugc xac dinh cho thdy TRP-Ai hoat dong t6t hon PAC
(Hinh 3). Cu thé, sau thu nghiém, mac du mat do tdo
con lai khong cao, nhung nhiéu té bao tdo va tap doan
tdo bi pha v&. Cac t€ bao nay khong dugc tinh toan
trong mat dot tdo con lai (d6i véi t€ bao tdo song don
1¢) hodc lam tang d¢ duc cta nudc do gidi phdng sic
to, dich nhay ra ngoai moi truong (doi véi tap doan
tao). Tat ca cac qua trinh trén déu lam cho d¢ duc cta
nudce sau xt ly bang PAC cao hon so v6i TRP-Ai 6 cung
hiéu qua thu hoi. Ngoai ra, néu TRP-Ai ton tai & dang
huyén phu thi PAC ton tai ¢ dang dung dich c6 mau
vang ciing can tré kha ning truyén quang cua nudc.
Tuy nhién, hdu hét cdc day thi nghiém déu cho thay
su tuong quan c6 y nghia thong ké gitia d6 duc va hiéu
qua thu hoi (v6i R = 0,82 - 0,96; p = 0,05) cho thiy kiém
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A Hinh 2. Hiéu qud thu héi tdo bang dong keo tu héa hoc va ldng trong luc
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soat mat do tao la gidi phap hiéu qua dé kiém soat phu
dudng bao goém ca giam mat do tao (truc tiép) va giam
do6 duc (gian tiép).

O mat d6 ban dau 5.170; 10.600 va 52.820 t& bao/ml,
hiéu qua xt ly lan lugt ndm trong khoang 38 - 82%; 61
- 87% va 65 - 93% thé hién xu thé ting nhe. Tuy nhién,
do mat d¢ ban dau gitia cac cong thic hon kém nhau
lan lugt 5 lan trén tting cdp cong thiic, nén mac du
hiéu qua xu ly ting nhung chat lugng moi trudng sau
thu hoi chua chic da ting tuong tng. Do hiéu qua xu
ly ctia phuong phap nay cao hon so véi phuong phap
ling trong luc (d6i chiing), mat d¢ tdo sau thu hoi vao
khoang 760 - 3.200; 2.400 - 5.100 va 4.100 - 17,000 té
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A Hinh 3. M6i quan hé gitia hiéu qud thu héi va d¢ duc sau
dong keo tu

Bang 4. Mat dd tao trong nudc trudc va sau khi dong keo tu

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

bao/ml sau xt ly tuong ting véi cac mat d ban dau thu
nghiém. Sau thu hoi, miic d6 pht dudng ctia nude tinh
theo mét d¢ tdo thuong giam 2 bac. Vi du, cong thiic
c6 mét do 5.170 t€ bao/ml giam tii Eutrophic xuéng
con Mesotrophic & 07/40 cong thiic thi nghiém; Tuong
tu, cong thic c6 méat do 10.600 té€ bao/ml giam tu
Polytrophic xuéng Meso-Eutrophic trong 38/40 cong
thtic; Ca biét, cong thiic 52.820 té bao/ml giam 3 béc
phu dudng tu Hypertrophic xuéng Meso-Eutrophic
trong 08/40 cong thiic thi nghiém da thuc hién.

3.3. Chat lugng sinh khéi tdo sau thu hoi va dé
xudt gidi phdp tin thu
Thanh phan tdo con lai ciing la tiéu chi quan trong
dé danh gia hiéu qua kiém soat pht dudng do né lién
hé mat thiét voi ty 1é va kha ning nhom tao nao tré
thanh uu thé trong ho sau dé. Khi taing nong do chat
dong keo tu, & hdu hét cac quan xa tao, mat do cua cac
chi tdo déu giam manh tuy nhién ty 1¢ ctia chiing c6 thé
tang hodc gidm so v6i ban dau. Ty 1¢ ctia Gloeocapsa,
Lyngbya va Oscillatoria déu ting nhe trong khi ty 1¢ ctia
Nitzschia, Naviculla va Scenedesmus trong nhiéu mau
giam dang ké so v6i ban dau. Tuy nhién, sy gia ting ty
1é nay khong lam thay d6i chi/loai tdo uu thé sau khi
thu hoi, vi du trudc va sau xti ly Scenedesmus, Lyngbya
va Nitzschia van 1a cac chi chiém uu thé tai tling mau.
Mai quan hé nay tuyén tinh véi nong do chat dong keo
tu st dung.

Cong thic Trudc Ddi TRP-Ai (mg/l) PAC (mg/l)

Mt do/pH ching | o, 0,15 0,2 0,25 0,1 0,15 0,2 0,25
5.170 6,5 5.170 5.020 3.200 2.300 1.950 1.276 2.620 1.882 1.502 1.460
TB/ml 7 5.170 4.900 2.830 1.940 1.760 1.140 2.460 2.050 1.100 960

7,5 5.170 4.740 2.650 2.150 1.440 1.090 2.790 1.675 1.300 1.120
8 5.170 4.360 2.240 1.530 1.170 760 1.800 1.155 890 760
8,5 5.170 4.200 1.600 1.210 1.200 770 1.540 1.045 803 870
10.600 6,5 10.600 9.800 4.100 3.940 3.340 2.500 5.100 4.940 3.390 3.080
TB/ml 7 10.600 9.600 4.000 3.440 3.040 1.860 5.000 4.040 2.400 2.800
7,5 10.600 8.760 3.540 2.630 2.970 1.660 4.440 4.730 2.900 2.860
8 10.600 8.200 3.190 2.220 2.300 1.400 4.890 3.720 2.600 2.910
8,5 10.600 8.090 2.980 1.650 1.500 1.280 2.980 3.050 1.800 2.480
52.820 6,5 52.820 | 44.900 | 17.250 | 11.520 6.560 5.640 16.100 | 12.060 8.070 7.500
TB/ml 7 52.820 | 42.400 | 16.050 9.830 5.850 4.770 16.290 9.580 11.400 5.710
7,5 52.820 | 38.500 | 15.100 | 10.440 5.160 4.120 18.700 7.600 6.727 4.280
8 52.820 | 36.700 | 12.800 8.370 5.700 4.260 13.150 8.010 9.860 4.150
8,5 52.820 | 35.440 8.940 7.360 4.720 3.320 9.310 8.900 4.680 6.110
Ghi chii: Phan miic phii dudng can cif mat do tdo
<100 té bao/ml | Oligotrophic 5.000-10.000 | Eutrophic
100-1.000 Mesotrophic 10.000-50.000 | Polytrophic
1.000-5.000 Meso-Eutrophic | >50.000 Hypertrophic
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Két qua nay cho thdy, cong nghé lang trong luc
(dong keo tu ty dong) hay dong keo tu st dung chat
trg keo tu ap dung t6t v6i quan xa tdo cé tao cat, tao
luc don bao hodc tap doan nhu Nitzschia, Naviculla,
Cyclotella, Scenedesmus, Chlorella chiém uu thé trong
khi khong pht hgp véi cdc quan xa c¢6 vi khudn lam
dang sg¢i va tap doan c6 mang nhay nhu Gloeocapsa,
Lyngbya va Oscillatoria. Piéu nay phu thu¢c vao co
hoi ti€p xuc gitia chat dong keo tu véi thanh té€ bao (vi
du Gloeocapsa c6 mang nhay day, khé dong keo tu)
va khoi lugng riéng ctia bong keo tao thanh (vi du té
bao don 1é cta tdo cat, tao luc - Nitzschia, Chlorella...
c6 khéi lugng riéng 16n hon vi khudn lam dang soi -
Lyngbya va Oscillatoria).

Sau khi sinh khoi tao lang xu6ng day binh, gan phan
nudc trong, phan huyén phu dudi day cac mau nude ho
Linh Bam, Tai Trau va cong vién Gia Lam lan lugt c6
khoi lugng 283,6; 412,7 va 639,5 mg/l. Lugng vat chat
nay gém c6 sinh khdi tao, chat ran lo liing, chat dong
keo tu bé sung... c6 d6 dm vao khoang 84 - 93% tuong
duong vdi ty 1€ vat chat kho vao khoang 7 - 16%. Két
qua nay tuong duong véi két qua tach nude bang cong
nghé dong keo tu st dung cac héa chat khdc nhu FeCl,
hay chitosan (Salim et al., 2011; Barros et al., 2015).

Loc san phdm qua gidy loc thuong, két qua phan
ham lugng tong chat ran (TSS - cia san phdm sau sdy
105°C) cao nhat dat 28,4 - 83,1 mg/l trong do 15,6 -
16,8 mg/1 la chit ran lo lting vo vo (ESS - khoi lugng
chét ran con lai sau nung 550°C) dai dién cho cac thanh
phén tro trong chat ran thu hoéi lan lugt chiém 55; 35
va 20% so véi tong chét ran thu dugc. Lugng chat ran
nay c6 thé la cac thanh phéan khoang vat ton tai & dang
hat sét, hat limon trong nudc, chat dong keo tu va cac
thanh phén tro khac, v6i ap luc cht yéu tu qua trinh
chay tran do thi, két qua nay sé khong khac biét dang
ké gitia cac ho nghién ctiu. Bén canh cic thanh phan
khodng vat, khoéi lugng chét rin lo liing v6 co con bao
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A Hinh 4. Ty Ié thanh phdn cdc nhém tdo ndi trong nudc
trudc va sau thi nghiém
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gom ca thanh phén tro trong sinh khoi (khodng chat
trong té bao tao).

Do vy, lugng chét ran hiiu co dai dién cho sinh
khéi tdo va vi sinh vat khac 1an luot 1a 45; 65 va 80% vé
khéi lugng lan lugt tuong ting véi lugng chét hitu co
12,8; 29,7 va 66,3 mg/l. Gia tri nay tuong ting véi ham
lugng vat chat hiiu co (OM) ton tai & dang lo lting trong
nudc bao gom ca sinh khoi tao, t€ bao cac vi sinh vat
khac va cac tan du htiu co khong qua gidy loc thuong.
Vi dy, khi mét d¢ tdo 1a 52.820 té bao/ml, lugng chét
ran thu dugc khi thu hoi sinh khéi vao khoang 83 mg/1
trong d6 80% la chat hiiu ca, 20% 1a chit ran vo co. Tuy
nhién, gia thiét thanh phan tro trong t€ bao tdo chiém
khoang 5 - 10% khdi lugng sinh khdi, thi thanh phan
tap cling chiém trén 10 - 15% khdi lugng chét rian thu
hoéi dugce. Tai nhiing mat do tao thap hon, ty 1¢ nay 1én
dén gin 50% cho thdy mtic d¢ tap nhiém rét 16n trong
sinh khoi. Do vay, sinh khoi tao sau khi thu hoi khong
thé 4p dung lam thuc phdm chtic ning, tuy nhién vi
trong thanh phan khong c6 cac loai tdo doc nén c6 thé
xem xét lam nguyén liéu san xudt thic an chin nudi
hodc nudi trong thuy san (Nguyén Van Tuyén, 2003).

Trong téng s6 chat hitu co, protein chiém 28,6 -
33,5%, cac mau c6 thanh phan vi khudn lam chiém uu
thé c6 ham lugng protein cao hon; lam lugng gluxit
tong s6 chiém 34,1 - 39,4%; ham lugng lipit tong s6 tu
14,7 - 25,2%. Vi ham lugng protein va gluxit cao, ham
lugng lipit thdp, sinh khoi tao thu dugc khong thich
hop st dung lam nguyén liéu biodiesel (Demirbas va
Demirbas, 2010) nhung tuong d6i phtt hgp lam nguyén
liéu cho xdng sinh hoc, khi sinh hoc (D¢bowski et al.,
2013), nguyén liéu phén bon, than sinh hoc (Mulbry et
al., 2005). Thanh phan tao luc va tdo cat chiém uu thé,
lugng sinh khoi cdu thanh tu gluxit khé cao, sinh khoi
tdo cad ban c6 thé st dung lam vat liéu hdp phu (He va
Chen, 2014).

Trudng hop st dung lam nguyén liéu biogas, xang
sinh hoc, phan bon, thtic an chidn nuéi va NTTS, do cac
qua trinh sinh hoc khi tan thu sé chiu anh hudng 16n
bai ty 1é cac dinh dudng vi lugng va da lugng trong sinh
khdi tao stt dung, nén C, N va P t6ng s6 trong sinh khoi
thu dugc dugc phan tich cho két qua nhu sau: ham
lugng C tong s6 vao khoang 9,8 - 12,5%; ham lugng
N téng s6 vao khoang 0,5 - 0,7%; ham lugng P tong
s6 xdp xi 0,1% vé khoi lugng trong chat ran thu dugc.
Nhu vay, chi s6 C:N:P ctia h6 Linh Bam, Tai Trdu va ho
cong vién Gia Lam lan lugt 1a 94:6:1; 106:6:1 va 114:6:1
déu ndm trong khoang phd bién cta gia tri gidi han
sinh trudng cta tao (Scholten et al., 2005). Ty 1é C:N
trong san pham vao khoang 15 - 20, cao hon trong dat,
thap hon so v6i phan gia suc, gia cdm va thap hon réat
nhiéu so v6i than bun, nhung thich hgp véi cac loai
vi khudn, xa khudn sti dung cht yéu trong qud trinh
U phan (Mulbry et al., 2005). Bén canh d6, do ham



Bang 5. Dic diém héa hoc cic miu tao thu hdi duge

KET QUA NGHIEN CUU KHOA HOC ‘T%
VA UNG DUNG CONG NGHE

Thong s Pon vi H6 Linh bam Ao Tai Trau Ho6 Cong vién
Gia Lim
Mit do6 tao ban dau TB/ml 5.170 10.600 52.820
D) 4m san phdm % 87-93 85-93 84-90
Téng chit rén lo Iting (TSS) mg/1 28,4 45,4 83,1
Chit rin lo lting bay boi (VSS) mg/l 12,8 29,7 66,3
Chit ran lo Iting v6 co (FSS) mg/l 15,6 15,7 16,8
Protein tng s6 % 29,42 33,51 28,65
Gluxit tong s6 % 39,56 34,14 35,22
Lipit téng s& % 14,73 16,29 18,71
C hitu co (OC) % 9,841 12,531 10,432
N téng s6 % 0,669 0,749 0,539
P t6ng s % 0,105 0,118 0,091
Fe t6ng s6(*) mg/kg 0,025-0,034 0,020-0,042 0,032-0,055
Al t6ng s8(*) mg/kg 0,031-0,076 0,078-0,112 0,086-0,106
Cu téng s6(*) mg/kg 0,009-0,012 0,015-0,014 0,015-0,011
Pb téng s6 mg/kg <0,01 <0,01 <0,01
As t6ng s6 mg/kg <0,01 <0,01 <0,01
Hg tdng s6 mg/kg < 0,005 < 0,005 < 0,005
Cd téng s6 mg/kg <0,01 <0,01 <0,01

Ghi chi: (*) Tai cdc cong thiic dong keo tu st dung TRP-Ai va PAC 25 mg/l 6 pH = 8,5

lugng N cao, sinh khéi tdo phu hgp d€ bd sung vao
cac nguyén liéu thiéu N trong qua trinh yém khi véi
C:N t6i uu la 5:1 - 20:1 phu hgp véi qud trinh 1én men,
metan hoa (Debowski et al., 2013). Bén canh do, cé thé
sti dung truc ti€p sinh khoi tdo lam nguyén liéu san
xudt phan bon hitu co, véi thanh phan hitu co chiém tu
45 - 80% vé khoi lugng dam bao QCVN 01-189:2019/
BNNPTNT (trén 20%).

Bén canh cac thanh phan da lugng, sinh khoi tdo thu
dugc tu cac phuong phap khac nhau da dugc st dung
dé phan tich Fe, Al va Cu ton luu do hoa chit st dung,
trong dd, két qua phén tich cac san phdm hon hgp sinh
khéi tao thu dugc tii ling trong luc, ly tam, loc mang...
cho két qua khong khac biét dang ké véi nhau trong
khi d6, cac két qua ham lugng Fe, Al tong s6 cao nhét
déu dat dugc tai cong thiic st dung ham lugng PAC
cao nhit, thap hon mot chut tai cac cong thiic ¢ ham
lugng TRP-Ai cao nhat. Tuy nhién, ham lugng ton luu
cua kim loai Fe, Al va Cu tai cac cong thtic thu hoi cho
hiéu qua cao t6i uu, ham lugng ctia cac kim loai doc
nhu As, Hg, Cd, Pb déu thip hon nhiéu lan so véi gisi
han cho phép ctia cac kim loai trong thtic an chidn nudi
(QCVN 01-183:2016/BNNPTNT), trong dit (QCVN
03-MT:2015/BTNMT) hodc trong phan bon (QCVN
01-189:2019/BNNPTNT)

4. Két luan

Hau hét cac hé nghién ctu bi 6 nhiém hiu co, vi
sinh vat, suy giam 6xy hoa tan, duc va c¢6 mtc dinh

dudng cao dén rit cao. Mt do tdo nam 2020 la 1.020-
82.450 t€ bao/ml trong do lan lugt la 5.170; 10.600 va
52.820 té bao/ml tai 3 h6 dugc lya chon cho thi nghiém,
tuong ing mtuc eutrophic - polytrophic. Pong keo tu
sti dung TRP-Ai cho két qua tuong duong nhung 6n
dinh hon so v6i PAC, t6i uu tai liéu lugng 15 - 20 mg/1
& pH hoi kiém (8,0 - 8,5), dat hiéu qua cao nhit la
93,7%. Tién lugng khi 4p dung trong thuc té, hiéu qua
kiém soat tai cac ao/ho bi bung nd sinh khéi tao, bang
cong nghé xt ly tai chdé hoac chuyén vi giup ho giam 2
- 3 bac phu dudng. Hiéu qua keo tu t6t trén cac chi tdo
Scenedesmus, Nitzschia, Cyclotella... nhung khong tot
trén Oscillatoria, Lyngbya va Gloeocapsa. Tiém nang
thu hoi t6i da dat 28 - 83 mg/l trong d6 thanh phéan vo
co trong san phdm la 15,6 - 16,8 mg/l tuong ting 20 -
55% khoi lugng. San phdm thu hoi c¢6 ham lugng hiiu
€O cao, ty 1é protein va gluxit cao, ty 1é lipit thap, ty 1¢
C:N 1a 15 - 20 khong thich hgp lam thuc phdm chuc
nang, nguyén liéu biodiesel nhung c6 thé xem xét lam
nguyén liéu san xudt thic dn chan nuoi va nuoi trong
thly san, nguyén liéu biogas, phan bon hitu co, vat liéu
hép phu.

Loi cam on: Xin tran trong cam on Hoc vién Nong
nghiép Viét Nam da cip kinh phi thuc hién nghién
ctiu nay thong qua dé tai ma s6 T2020-04-22; phong
thi nghiém bo mon Cong nghé moi trudng va Vién
Nghién ctiu ting trudng xanh da cung cip dia diém,
phuong tién thuc hién thi nghiémm
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ABSTRACT

HARVESTING OF ALGAE BIOMASS IN EUTROPHICATED LAKES IN
HANOI BY COAGULATION AND FLOCCULATION

Department of Environmental Technology, Faculty of Environment

Centre for Environment Analysis and Technology Transfer, Institute for Agricultural Environment (IAE)

This study took samples of microalgae and water in 20 lakes in Hanoi, selected eutrophic lakes to harvest
algal biomass by a coagulation and flocculation experiment. Most of the lakes had been polluted with organic
matter, microorganisms, turbid, low dissolved oxygen and high level of nutrients. The density of algae was 1,020-
82,450 cells.ml; and 5,170; 10,600 and 52,820 cells.ml' respectively in 03 experimental lakes, corresponding to
eutrophic - polytrophic levels. TRP-Ai flocculator gave equivalent but more stable results than PAC, optimal
at a dose of 15-20 mg.1"" while pH was 8.0 - 8.5, with the best efficiency reached 93.7%. Flocculation was good
on the genera Scenedesmus, Nitzschia, Cyclotella etc. but not suitable for Oscillatoria, Lyngbya, Gloeocapsa
etc. The maximum potential harvest was 28-83 mg.1"" in which the inorganic content of the product was 15.6-
16.8 mg.l", corresponding to 20-55% by weight. Harvest products had high organic content, high protein and
carbohydrate ratio, low lipid ratio, C:N ratio of 15-20 were not suitable as pharmaceuticals, biodiesel but could
be considered as raw materials for animal or aquaculture food, biogas, organic fertilizers, adsorbent materials.

Key work: Biomass harvesting, coagulation and flocculation, eutrophicated lakes, freshwater algae.

Nguyen Thi Thu Ha

Vietnam National University of Agriculture (VNUA)
Dinh Tien Dung, Le Thi Huong, Do Phuong Chi
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KET QUA NGHIEN CUU KHOA HOC (T;E
VA UNG DUNG CONG NGHE

SU PHAT TAN VAT CHAT LO LUNG TRONG NUGC BIEN
DONAO VET VA NHAN CHIM VAT, CHAT NAO VET TAI
CANG NGHI SON, THANH HOA

Tran Anh Quéan”
D6 Thi Hai
Nguyén Thi Hong Ngoc *

(1

TOM TAT

Nhan bai: ; Stia chita: ; Duyét dang: .

Cang Nghi Son la m¢t cum cang bién tai xa Nghi Son, thi xa Nghi Son, tinh Thanh Héa ¢ vai tro then
chét trong viéc phat trién Khu kinh t€ Nghi Son va la ctia ngé thong thuong, thic ddy phat trién kinh t€ - xa
hoi ctia tinh. Khu vuc nay thuong xuyén chiu tic dong ctia mua bao nén tuyén ludng cang bi boi lap, khong
dam bao d6 sidu an toan cho tau ra vao cang, can dugc nao vét duy tu hang nam d€ duy tri do sau theo thiét ké
ban d4u, dam bao cho an toan hang hai. Nghién ctiu nay danh gid qua trinh phat sinh va lan truyén ctia TSS
do hoat dong nao vét, nhan chim vét chit nao vét ngoai bién st dung dii liéu quan tric va moé phong bing bo
phan mém MIKE. Két qua quan tric thanh phan héa ly trén 12 mau vat chit nhin chim cho thdy thanh phan
vat chat nhan chim c6 thanh phan chu yéu la sét, cat min va cat rat min (chiém trén 90%). M6 phong qua trinh
lan truyén va phat tan ctia TSS trong nudc bién dugc thuc hién cho hai kich ban lan truyén theo mua dong va
mua he trong sudt thoi gian du kién thi cong la 81 ngay cho ca ba ting mit, gitia va day. Két qua lan truyén cho
thay viing nong do TSS cao nhét c6 mic 6 nhiém cao hon 0,5 kg/m? va viing anh hudng trén 50 ha.

T khoa: TSS, nao vét, nhan chim, luong hang hdi, Nghi Son, MIKE.

1. bat vin dé

Cang Nghi Son la mét cum cang bién tai xa Nghi
Son, thi xa Nghi Son, tinh Thanh Héa, c6 vai tro then
chét trong viéc hé trg Khu kinh t€ Nghi Son va 1a ctia
ngo thong thuong thuc ddy phat trién kinh t€ - xa hoi
cua tinh néi chung. Bén c6 2 cdu tau, mot ciu dai 165
m va c6 dd sau 8,5m, cau con lai dai 225m va c6 do
sau 11m (NVMSC, 2019) (Hinh 1). Hang nam, khu vuc
nay thuong xuyén phai chiu tac dong ctia mua bao nén
tuyén luong bi boi lap, khong dam bao do sau an toan
cho tau ra vao cang Nghi Son. Vi véy, d€ tau hang hai
vao cang dugc an toan va lién tuc thi tuyén luong Nghi
Son can dugc nao vét duy tu hang nam d€ duy tri do
sau theo thiét ké ban dau. Theo ké hoach bao tri két
cdu ha ting hang hai ndm 2020 dugc B6 Giao thong
van tai phé duyét thi tuyén luong hang hai Nghi Son
tiép tuc dugc nao vét duy tu dén cot -11m. D6 vat, chét
nao vét voi khai lugng nao vét la 370.600 m® trén dién
tich khoang 36 ha nam trong khu vuc 100 ha da dugc

! Khoa Méi trudng, Trudng Pai hoc M6 - Dia chdt, Viét Nam
2 Khoa Moéi trudng, Hoc vién Nong nghiép Viét Nam

UBND tinh Thanh Héa chép thuin lam vi tri d6 chat
nao vét ctua du an cach khu vic nao vét khoang 16,8 km
vé phia Pong Bac (Hinh 2). Tuyén ludng hang hai Nghi
Son dugc lap ké hoach thi cong trong vong 90 ngay.

Bén s6 4+5

Béns6 2

7 **ﬂ P2 chén song

Viing quay tau

Luédng Nghi Son

A Hinh 1. Mat bang pham vi ngo vét tuyén luéng Nghi Son
nam 2020
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Xu thé hién tai vat chat nao vét khong chi & cang
Nghi Son ma con tai cac luong hang hai khac sé dugc
nhan chim ngoai bién. Nhén chim vat chit nao vét trén
vung bién ngoai xa tuy khong méi, nhung & Viét Nam
chua c6 nhiéu nghién ctiu vé kha nang ting dung thuc
tién. Mot trong nhiing vin dé€ 16n nhdt con nghi ngai
do viéc nhan chim vét chét la sy phat tan tram tich lo
lting (TSS) trong nudc, gay anh hudng tiéu cuc t6i cac
hoat dong kinh t€ - xa hoi va moi truong bién. Nghién
ctiu va mo6 phéng qua trinh lan truyén TSS do hoat
dong nao vét va nhan chim vat chat nao vét 1a viéc lam
can thiét d€ dy bao nhiing anh hudng tiém tang.

24

Ranh gi&i_khu vwc bién 100ha
dwoc UBND Tinh chip thuan theo
van ban sé 13721/UBND-THKH

Ranh gi&i khu vwc bién dé xuét
str dung nhan chim(S=36 ha) 2

A

o |
5 4

X

P T

dﬁqc cap phép nhdn chim
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A Hinh2. Vitri khu viic

2. Dii liéu va phuong phap nghién ctu

2.1. Ldy mau va phén tich chdt lugng moi truong
Viéc 1ldy méau va phan tich thanh phan vét chit nao
vét dua theo quy dinh tai Thong tu s6 28/2019/BTNMT
cua B9 TN&MT vé quy dinh ky thuat ddnh gia chat
nao vét va xac dinh khu vuc nhin chim chit nao vét &
viing bién Viét Nam. D6i v6i ludng tau cang Nghi Son,
chung t6i da 14y 12 mau ch4t nh4n chim, trong pham vi
tit Km1+050 dén phao PN14 trudc Bén s6 3 va 4. Tong
chiéu dai doan luong dugc nao vét khoang 3,75 km véi
83 mdt cat (mdt cat 1 - 83) va viing quay tau trudc Bén
$6 2 c6 cac mat cit ti 59 - 73. Chiéu sau ldy mau la -11

A Hinh 3. So do vi tri ldy mau trdm tich

36 ‘ Chuyén dé II, thang 6 nam 2021

m, mau dugc ldy 200 g cho mdi mau va 10 kg du phong.
Khu vuc nao vét dugc chia thanh 120 6 luéi vuéng goc
vdi 3 hang ngang, 40 hang doc (3 x 40), ddm bao nhiéu
hon quy dinh t6i thiéu s6 lugng vi tri ldy mau khoang 5
lan (5x 12 = 60 6 ludi). Toan bd 12 vi tri 14y mau dugc
thu thap mot cach ngau nhién trén ban do6 6 lusi, dam
bao co6 thé bao quat toan bd tuyén ludng duy tu, danh
gid mic do dong nhat cua cac khu vuc ¢é kha nang c6
chét gay 6 nhiém. So d6 vi tri ldy mau dugc thé hién tai
Hinh 3.

2.2. Phuong phdp mé phong qud trinh lan truyén
TSS trén bién

a. M6 hinh phan tan TSS

Dé mo6 phong cac qué trinh van chuyén, x6i mon,
ling dong cua trdm tich khong két dinh trong moi
trudng nudc bién va nudc ngot, ching toi da st dung
mo hinh tién tién Mike21MT (DHI, 2017). M6 dun
nay co thé dugc lién két dong véi cac mod dun thay luc,
mo dun tinh séng cua bo chuong trinh Mike véi luéi
tinh toan 1a ludi phén td hitu han, hodc ludi sai phan
thang, c6 thé tinh toan trong dang 3D, 2D. Co sd thuy
luc cia mo dun nay 1a Mike21HD FM, Mike3HD FM.
Anh hudng clia séng t6i qua trinh bdi x6i 6 vai trd
quan trong, do do6 cac tham s6 séng nhan dugc tii mo
dun tinh s6ng dang ph6é Mike21SW. Phuong trinh vin
chuyén bun ctia Mike dugc trinh bay nhu sau: (Teisson,
1991).
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Véi: t 1a thoi gian; u, v,w la cac thanh phan toc do
dong chay; c'1a thanh phan nong do thi i ctia tram tich;
w' la téc do lang dong;s;, 1a s6 Schmidt; UTx la hé s6
nhét; §'la s6 hang nguon. Qua trinh van tai tram tich
khong két dinh dugc giai quyét bai thuét toan clia mo
dun tinh todn lan truyén vat chit.

b. Thiét ké lvidi tinh todn

Pham vi luéi tinh dugc xay dung ti khu vuc xa
Quang Hung, Thanh Héa dén xa Quang Doi, Nghé An
v6i tong chiéu dai dudng bo bién 80 km, khoang cach
tt bo t6i bién ngoai khoi 1a 55 km tai d¢ sau khoang
-30m. Ludi tinh dugc st dung bao gom ludi tam giac va
luéi truc giao. Ludi truc giao dugc thiét 1ap ¢ khu vuc
nhan chim va khu vuc quan dao Hon Mé véi buéde luégi
1000m vé6i muc dich chi ti€t héa qua trinh lan truyén
tu khu vic nhan chim dén khu vic quan ddo Hon Mé.

c. Thiét ké bién thuy luc mo hinh

Quaé trinh hiéu chinh va kiém dinh mo6 hinh mo
phong dong chay va muc nuéc Mike21 HD FM trén
quy md ca Bién Pong dua trén cac chudi s6 liéu muc
nudc thuc do tai cdc tram hai vin doc bd bién nudc ta.
Tu d6, tién hanh du bdo muc nudce cho cac khu vyc ven
bién phuc vu lam gia tri bién cho bai todn khu vuc ven



bién Thanh Hoéa. P6i v6i mo hinh dong chay, bién phia
Bic, bién phia Pong va bién phia Nam la qua trinh muc
nudc dugc trich ti két qua mo hinh Mike21 HD FM
trén quy moé Bién Dong (Hinh 4).

Cic bién léng phia Dong

L OO

Cic bién 1ong phia Nam

A Hinh 4. Bién thuy luc ciia mo hinh tinh todn

d. Kich bdn moé phong
Mo phéng dugc thuc hién cho 2 kich ban phén
biét theo mua. Kich ban 1: M6 phdéng qua trinh lan
truyén TSS trong mua gié Dong Bic (thdi gian tu ngay
10/11/2019 - 8/2/2020). Kich ban 2: M6 phong qua
trinh lan truyén TSS trong muia gi6 Tay Nam (thai gian
tl 11/5/2020 dén 9/8/2020)
2.3. Dit liéu sit dung
a. Dit liéu dia hinh, dudng bo
S6 liéu dia hinh dugc thu thép ti nhiéu ngudn:
Tu ban d6 dia hinh ddy bién khu vuc bién ven b ti
Hai Phong dén Nghé An ty 1¢ 1:50.000 khao sat trong
khoang thoi gian tu 2002 - 2012 do Cuc Ban d6 - Bo
TN&MT lap, tii Hai d6 ty 1é 1:100.000 cta Hai quan
nhan dan Viét Nam, s6 liéu dudng b bién dugc trich
xudt ti cac ban d6 hanh chinh va s6 hoéa trén phan
mém ArcGIS.
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A Hinh 5. Truong séng ddc trung Dong Bdc (trdi) va
Tay Nam (phdi)

A Hinh 6. Két qud so sdnh muc nuéc

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

b. 86 liéu khi tugng, thily vin
S6 liéu gi6 dugc sti dung la s6 liéu gié thuc do nhiéu
ndm do du 4n thu thip cu thé 1a cac tram Hon Ngu,
Sam Son véi Obs do 1h, 7h, 13h va 19h. S6 liéu dugc
thu thap tai Trung tam di liéu Quoc Gia (NCHMEF,
2015-2019). Cac di liéu nay da dugc hiéu chinh va
chuin hoéa, dé dua vao tinh toan, ngudi dung chi can
diéu chinh lai dinh dang dii liéu cho dung véi yéu cau
ctia mo hinh dé ra.
c. 86 liéu vé muic nude
Muc nudc thuc do tai cac tram thuy hai van quoc
gia ven bién va trong khu vuc nghién ctiu bao gém céc
tram S&m Son, Ngoc Tra, Hon Ngu tti nam 2010 dén
nay. SO liéu dugc thu thap tai Trung tam di liéu Quoc
gia. Cac dit liéu nay ciing da dugc hiéu chinh va chudn
héa, d€ dua vao tinh toan, ngudi dung chi can diéu
chinh lai dinh dang d liéu cho dung véi yéu cau cua
mo hinh dé ra.

Tl Tk ] ==
TangDay Thucbo ] ~——

(a)
N | VLS R [ Y - (ﬁ«
WL LYW W
Do g it Pl TRy
= (b)

. o [0 I R v T AN
S N AT
L ‘\/"r\\/'/\\//‘x\\ J/ o \\ //' \\// \\V/ \\ /

i /‘W‘ﬂ\n \ ey
Vil AN N N
P AR Y ®0

| W

A Hinh 7. Két qud so sdnh vdn téc dong chdy tai tang mdt (a),
giita (b) va ddy (c) tai Tram 01 giiia quan trdc va mo phdng

d. S6 liéu vé séng va chdy ven bo

St dung két qua tinh séng ti mo6 hinh
WAVEWATCH-III (Umesh and Manara, 2020) dugc
NCEP/NOAA cung cip cho phép trich xuét dii liéu dai
han vé6i tan s6 xuét s6 liéu 1h/11an (Hinh 5). Céc thong
s6 chinh tit m6 hinh c6 thé st dung la chiéu cao séng ¢
nghia (Hs), chu ky s6ng dinh séng (Tp) va huéng soéng
(Dp). Qua danh gia kiém dinh thuc té, dua trén chudi
s6 liéu thuc do tai tram Bach H6 tti ndm 1990 dén nay
nhan thay, két qua tinh toan séng toan cau ctia md hinh
WAVEWATCH-III cho két qua pht hgp va c6 thé ap
dung lam diéu kién bién trong qua trinh tinh toan.

3. Két qua nghién ctu va thao luan

3.1. Thanh phdn co hoc ciia vit chdt nhdn chim

Thanh phén va két cdu cta tram tich khu vuc cang
bién d6i dang ké theo kich thudc va ché do thuy dong
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luc van chuyén trdm tich, dia hinh va thanh phan
khoang vt von c6 ctia nd. Hinh thai ctia cac 16p tram
tich khu vuyc nao vét, do d6, khong c6 kich thuédc c6
dinh va c6 tinh pha tron. Két qua phén tich 12 mau
tram tich bé mat (Bang 1) tai khu vuc nao vét cho thay,
ham lugng hgp phan cat tho (duong kinh hat trung
binh Md= 0,2 + 0,2 mm) chiém trung binh 8%, hop
phan cat min (Md = 0,02 + 0,2 mm) chiém trung binh
33% va hgp phan bun (limon) (Md = 0,002 + 0,2 mm)
chiém khoang 29%, con lai la thanh phan sét (Md
<0,002 mm) chiém trung binh khoang 30%. Nhu vay,
thanh phén chat nao vét cht yéu la sét, cat min va cat
rat min (chiém trén 90%).
3.2. Két qua kiém nghiém va hiéu chinh mé hinh
a. Phuiong phdp kiém dinh

Cac s0 liéu song, dong chay, muc nudc dugc do dac
dong bo tai thuc dia trong dot khao sat ctia du an da
dugc dung dé€ hiéu chinh mo6 hinh. Ngoai ra, cdc hé s6
hiéu chinh mo hinh con dugc tham khao tii cac khoang
gid tri do nha san sudt dé xuat. Quad trinh nay dugc tht
dan véi nhiing tham s6 m6 hinh trong pham vi cho
phép va tiép cin gin dung pht hgp véi dédc trung khu
viuc tinh toan.

Dé kiém dinh sai s6 ctia m6 hinh chung t6i da su
dung chi tiéu Nash (Nash and Sutcliffe - 1970) (Richard
va cs, 2016) dugc xéac dmh nhu sau:

Z(H H)’ —Z(H -H,)

R? =
Z(H[ ~H)Y

Trong d6: H: Gia tri thuc do tai thoi diém I; H: Gid
trj trung binh tii cdc gid tri thic do; H : Gid tri tinh toan
mo hinh tai thoi diém I; N: Téng s6 s6 liéu tinh todn

mo hinh; Néu tri s6 R? > 0,75 1a két qua tinh toén dat
chét lugng tot, ¢ thé dung dé€ du bao.

Ap dung cong thic trén déi véi thanh phén muc
nudc tinh toan va muc nudc trong bang thuy triéu thu
dugc R*= 0,88. Nhu vay, viéc hiéu chinh cho két qua
tuong dai tot c6 thé stt dung bo cac tham s6 hiéu chinh
nay d€ dua vao kiém dinh mo6 hinh.

b. Két qud hiéu chinh mé hinh

Hiéu chinh va kiém dinh m6 hinh nham tim ra bo
cac tham s6 mo hinh phu hgp d6i véi diéu kién thuc
té ctia vung nghién ctiu va phai dugc thyc hién bang
chubi s6 liéu du dai véi 2 chubi s6 liéu doc 1ap d€ lua
chon dugc bo thong sé dau vao phtt hgp nhat véi vung
nghién ctiu. Trong thuc té, khong thé c6 dugc nhiing
b s6 liéu du dai va dong bo do chi phi qua 16n cho
do dac, khdo sat trong moi trudng bién. Thoi gian hiéu
chinh mo hinh trong cac ngay tti 1 - 30/06/2018. Két
qua hiéu chinh mo6 hinh theo trudng séng va toc do
dong chay tai Tram 01 cho thdy chat lugng mo phong
kha t6t khi dudng mo phong rat sat véi di liéu thuc t€
(Hinh 6 - 8). Chi s6 Nash tinh toan cho muc nudc dat
0,86, chiéu cao séng 0,75, van toc trung binh dong chay
tang mat dat 0,71 déu & mtic cao, dam bao do tin cay
ctia mo6 hinh mé phdng.

Chieu cao song tinh toan [m]
Chieu cao song thuc do [m] ==

0.6

0.4

T T T
00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00
2020-07-05 07-06 07-07 07-08 07-09 07-10 07-11 07-12

A Hinh 8. Kiém dinh chiéu cao séng tai khu viic nhdn chim
thoi gian thang 7/2020

Bang 1: Thanh phan cip hat trong mau tram tich khu vyc nao vét (%)

Thanh phan cdp hat (TCVN 8567:2010)
STT Ky hi¢u miu Cat tho Cat min Bun Sét
(2-0,2 mm) (0,2-0,02 mm) (0,02-0,002 mm) (<0,002 mm)

(%) (%) (%) (%)
1 TT1 13,72 57,54 12,20 16,54
2 TT2 12,52 62,32 9,78 15,38
3 TT3 1,00 25,96 33,54 39,50
4 TT4 24,77 58,17 7,02 10,04
5 TT5 0,63 20,93 36,42 42,02
6 TTé6 0,52 20,38 34,50 44,60
7 TT7 0,46 19,94 46,20 33,40
8 TT8 0,55 24,69 39,52 35,24
9 TT9 0,21 18,45 43,94 37,40
10 TT10 0,13 13,57 43,44 42,86
11 TT11 0,20 17,58 42,34 39,88
12 TT12 37,24 52,62 4,42 5,72
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A Hinh 9. Miic do chiém dung ddy bién theo mdt cat Pong
Bic - Tay Nam va Bdc Nam khu viic nhdn chim vdt chdt
theo kich bdn KB1

c. Két qud kiém dinh mé hinh
Theo két qua kiém dinh mo hinh, chi s6 Nash cho
chiéu cao séng va van toc trung binh cac tang dong
chay tang mat dat mdc lan lugt la 0,79 va 0,72 déu &
mtuc cao.

5555555

3333333

ooooooo

ssssss

A Hinh 10: Hinh thdi bai vat liéu sau qud trinh nhdn chim

d. Bo tham s6 sii dung cho mo hinh todn
Vi két qué kiém dinh mé hinh & muc t6t, bo tham
s6 mo hinh st dung cho toan b¢ kich ban tinh toan
dugc thé hién chi tiét tai Bang 2.

Bang 2: By tham s6 m6 hinh

TT | Tham s6 md hinh | Gia tri
1 | Hés6 nham day | 36,00-48,00
2 | Hés6 masatgio |Ldytylétuyén tinh theo mo6 hinh
3 | Hé s6 nhdt roi 0,28
4 | Hé s6 hoitu 10,00
5 | Hé s6 song vo 0,76
6 |Hé s6 ti 1& cna| 1,00
khuéch tan ngang
7 | G6c ndi ma sat|30°
clia trAm tich

3.3. Lan truyén TSS tii hoat dong nao vét va nhdn
chim theo cdc kich bdan khdc nhau
banh gia mic do chiém dung khéi nudc bién do
hoat dong nhan chim vat chat nao vét dugc tinh toan
dua trén muc do6 lan truyén ctia chat nhan chim (cha
yéu la TSS) trong nudc bién. Két ludn vé miic d6 chiém
dung khéi nuéc bién dugc dua ra dya vao thoi diém thi
cong c6 muc do lan truyén TSS 16n nhat va thoi diém

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

vat chit nhan chim da hoan toan ling dong. Véi cac
kich ban khac nhau thi mtc d6 chiém dung nudc bién
nhu sau:
3.3.1. Két qud danh gié miic do chiém dung ddy bién
a. Kich bdn KB1
Két qua mo phong muic do chiém dung day bién
KB1 dugc thé hién tai Hinh 9. Mtic d) chiém dung khoéi
nudée bién dat muic cao nht tai tudn thi 13 cing la thoi
diém két thic viéc nhan chim. Thoi diém nay thi TSS
da lan truyén & muc do t6i da trén khong gian ving
nhan chim véi miic ndéng do dao dong tii 0,03 - 0,05
kg/m® nudc bién, trong d6 vung tac dong tiéu cuc co
duong kinh mit cat PB-TN la khoang 2.200 m va mat
cat B-N khoang gan 2.500 m. Vung lan truyén & dai
thap hon ngudng cho phép (0,5 kg/m?) c6 thé lan rong
t6i viing bién c6 duong kinh 10 - 11 km. Dén tuan thi
16 ké tit khi nhan chim thi toan b6 vat chit nhan chim
lo lting c6 trong nudc bién sé hoan toan lang dong theo
trong luc xuéng day bién va din dan sé dan déu dudi
day bién do téc dong ctia cdc qud trinh dong luc hoc
song, thiy triéu va trong luc dai duong. Mtic d¢ chiém
dung ddy bién dat muc cao d¢ trung binh 0,7 m trong
pham vi 36 ha. Hinh thdi ctia viing bién khi nhén chim
vat liéu thé hién tai Hinh 10.

A Hinh 11: Trudng TSS I6n nhdt trén toan b thoi gian thi
cong tai tdng mdt (KB2)

b. Kich ban KB2
Kich ban m6 phong KB2 c6 két qua kha tuong dong
v6ikich ban KB1, thoi diém chiém dung khéi nude bién
16n nhét theo hai mit cit sé dao dong trong khoang
thoi gian 10 - 13 tudn k€ tu khi thi cong va viing chiém
dung cting khong khac biét nhiéu so véi kich ban KBI.
buong kinh viing chiém dung khoi nudc ciing sé dat
toi da trong khoang 11 - 12 km va sau 16 tuan thi véat
chét nhan chim sé hoan toan lang dong. KB2 ciing thé
hién mtc d6 chiém dung ddy bién trung binh 0,7 ha
trén pham vi 36 ha day bién.
3.3.2. Két qud mé phong qud trinh lan truyén TSS
trong nuidc bién
M6 phong qua trinh lan truyén TSS trong nudc bién
thé hién muc do chiém dung khdi nudce bién khi nhan
chim vat chat nao vét tai ving bién. Két qua moé phong
cho kich ban KB1 dugc thé hién tai Hinh 11. Két qua
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truong TSS 16n nhét trén toan thoi gian thi cong doi
v6i kich ban KB1 du bao nong do TSS cao nhéit quanh
diém phat thai la trén miic 0,05 kg/m’. Vung néng do
TSS cao nhat nay bao pht trén mét dién tich tuong
d6i 16n theo hinh oval kéo dai theo phuong Bac - Nam
trén khoang cach khoang 11km va theo phuong Dong
- Tay khoang 6,5 km. Bén ngoai pham vi nay thi nong
do TSS sé giam dan. Tai vi tri ddo Hon M¢, nong do
TSS da nam trong miic cho phép theo quy dinh & mtic
du6i 0,03 kg/m’. Tang mdt, tdng gitia va tang day trong
truong hop TSS 16n nhat ¢6 pham vi thay d6i khong
dang ké. Doi v6i két qua mo phong cho ham lugng TSS
trung binh trén toan pham vi mién tinh thi viing c6
ham lugng TSS 16n nhat & mtc 0,05 kg/m® chi bao phu
trén pham vi khoang 1 km? bao quanh vung tiép nhan.
Két qua mo6 phong cho kich ban KB2 cang thé hién
diéu kién tuong tu.
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PORT, THANH HOA PROVINCE

ABSTRACT

the affected area is over 50 ha.

DISPERSION OF TOTAL SUSPENDED SOLIDS IN SEAWATER FROM
EXCAVATION AND DUMPING OF DREDGED MATERIAL IN NGHI SON

Faculty of Environment,Hanoi University of Mining and Geology, Vietnam

Faculty of Environment, Vietnam National University of Agriculture

Nghi Son port, a seaport cluster in Nghi Son commune of Thanh Hoa province, plays a key role in the
development of Nghi Son economic zone and it serves as a gateway for trade, promoting socio-economic
development of the province. The port is often affected by storms which fill up of the bottom of the channel by
sediment diposition and decrease the safe depth for ships to enter. Exvacation and dumping the dredged meterial
are therefore implemented regulary to maintained the depth to the original design, ensuring maritime safety.
This study evaluates the generation and spread of total suspended solids (TSS) from dredging and dumping of
dredged material into the sea using monitoring data and simulation by MIKE software. The physico-chemical
composition resuls of 12 samples showed that the submerged material is mainly clay, fine sand and very fine
sand (accounting for over 90% of total volume). Simulation of the propagation and dispersal of TSS in seawater
was performed for two scenarios of winter and summer during the estimated 81 days construction period
for all three sea layers including the surface, middle and bottom layers. The results show that the highest TSS
concentration in the dumping areas might reach 0.5 kg/m® which is higher than the accepted threshold and

Key work: TSS, excavation, dumping, marine channel, Nghi Son, MIKE.

Tran Anh Quan*, Do Thi Hai

Nguyen Thi Hong Ngoc
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KET QUA NGHIEN CUU KHOA HOC (T;E
VA UNG DUNG CONG NGHE

NGHIEN CUU LUA CHON GIAI PHAP CAP NUGC CHO
TRAI NUOGI LON XA THACH TUONG, HUYEN THACH THANH,
TINH THANH HOA

D6 Vin Binh |(1)
Nguyén Van Diing
D6 Thi Hai
H6 Vin Thay?
Tran Van Long®

TOM TAT

Dé xay dung du an chan nuodi lgn quy mé 16n thi diéu quan trong hang d4u la tim nguoén cung cdp nudc,
bdi néu khong cé nudce sé khong thé chan nuoi véi quy mo 16n. Khu vic Thach Tugng, huyén Thach Thanh,
tinh Thanh Héa dang dau tu xay dung du an chan nuoéi lgn quy mo l6n vai nghin con. Vi thé, viéc tim nguén
khai thac va cung cdp nudc phuc vu du an la rat quan trong. Do khu vuc du 4n 1a viing nui cao, hiém nudc
nén viéc tim giai phap cip nudc tdi uu rat quan trong, c6 y nghia khoa hoc va thuc tién. Téc gia dua trén viéc
nghién ctiu ciu trac dia chét thiy van d€ tim ngudén nudc dudi dat va dac diém thay vin d€ tim ngudn nudc
mat nham xdc dinh vi tri khai thdc nu6c hgp ly ddp ting nhu ciu cta dy an. Tu két qua nghién ctiu cdu tric,
phan tich tai liéu, do dac, khao sat thuc dia bai bao dé xudt giai phap cdp nudc phuc vu du an 1a tii nude song
Ngang, hoac song Budi do nguon nudec ngdm khong du dap ting nhu ciu du an.

Tu viéc khao sat, do dac, tinh todn trén cidc dong mat, cac tac gia thdy rang c6 thé khai thac ngudn nudc tai
song Ngang va song Budi tii cac vi tri cach du an 3 - 3,5 km d€ phuc vu muc dich cdp nudc, luu lugng 3.000m?/
ngay, dém va 16n hon. Viéc chon vi tri cdp nudc dugc lya chon trén cac tiéu chi du dap ting, dé khai théc, gan
du an, thuén lgi, gia thanh du kién ré hon cac noi khac.

Tu khoa: Diéu tra, khdo sdt, cung cdp nudc, trai lon, Thach Thanh.

Nhan bai: 28/4/2021;Stia chiia: 17/5/2021;Duyét dang: 20/5/2021.

1. Dat van dé Véi yéu cau cip nudc luu lugng 3.000m?*/ngay, tap
thé tac gia da khao sat va danh gia kha nang cap nudc,
ca tli ngudn nudc mit va nude dudi dat. Két qua nghién
ctu, tinh toan cho thdy, phuong an cdp nudc ngam tai
cho khong kha thi do nguén nudc ngdm kha ngheo
nan, khong du dap ting nhu cau cta dy an. Két qua
khao sat nudc mat cho thdy, song Ngang, song Budi
c6 du kha nang va diéu kién cung cap nudc cho du an.
Vi vay, bai bao lua chon va dé xuat giai phap cdp nudc
cho dy an la tii song Ngang, song Budi ndm cach dy an
khoang 3 va 3,5km.

Thuyc hién chu truong phat trién kinh t€ - xa hoi,
phat trién chin nu6i lgn tp trung quy mé 16n dang la
mot nhiém vu quan trong, dong gép vao nén kinh té-
xa hoi ctia dat nude va dia phuong. Trai chan nuoi lon
tai xa Thach Tugng, huyén Thach Thanh, tinh Thanh
Hoéala mot du an 16n. Vivay, van d€ quan trong la cung
cdp dt nudc phuc vu chan nudi, béi néu khong cé nude
thi khong thé thuc hién du an. Do vay, viéc nghién ctiu
tim kiém ngudn nudc va dé xuat giai phap cap nudc
cho du an la mot nhiém vu cip bach, quan trong.

! Trudng Dai hoc M6 - Dia chdt
2 Trung tdm Quy hoach va Diéu tra Tai nguyén nudc quoc gia
* Trudong Dai hoc Cong nghé Giao thong vin tdi
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2. Phuong phap nghién ctu

Dbé dat dugc muc tiéu la tim giai phap cdp nudc hop
ly cho du an, chung téi da ap dung cac phuong phap
nghién ctiu sau:

- Phuong phdp thu thdp va xi ly tai liéu: Thu thap,
tong hop va thong ké cac tai liéu lién quan dén khu vuc
nghién ctiu thudc vung nui, xa Thach Tugng, huyén
Thach Thanh, tinh Thanh Hoéa. Tai liéu da thu thap va
phan tich danh gia gébm dac dém kinh t€ - xa hoi, dia
chét, thuy van, dia chét thay van... phuc vu danh gia cac
nhan t6 lién quan dén tai nguyén nudc ctia khu vuc dé
tim kiém thdm do nguoén nudc cho du an [7].

- Phuong phdp Dia vit ly: Tién hanh 3 phuong phap
dong thoi la do sau dién tré, do mét cat dién va do phan
cuc kich thich nham nghién ctiu ddc diém ciu truc, dac
diém chtia nudc dudi dat ctua khu vuc, tim vi tri t6i uu
nhdt cé thé khoan 14y nudc ngdm cdp cho du 4n.

- Phuong phdp nghién ciiu thiy van: Tién hanh do
dac, phan tich danh gia kha nang cdp nudc ti cac dong
mat trong khu vuc (song M3, sdong Budi, song Ngang,
mot s6 sudi nho chay trong khu vic du an). Nhom tac
gia da nghién ctiu dong chay, do luu téc, mit cat ngang,
tinh toan luu lugng, danh gid kha ning cung cap, khao
sat dia hinh du kién dit tram bom, ldy mau nudc phan
tich chat lugng tai 3 vi tri kha thi nhat d€ dé xudt dau tu.

3. Két qua va thao luin

3.1. Vitridia ly
Khu vuc nghién ctu thudc dia phan xa Thach
Tugng, huyén Thach Thanh, tinh Thanh Héa. bay la
mot dai thung ling d4 voi nam & khu vuc giap ranh
gitia xa Thach Tugng va xa Thach Lam, cach duong H6
Chi Minh khoang 2,5km vé phia T4y Bac. So d6 khu
vuc vi tri dy an dugc thé hién tai Hinh 1 dudi day.

A Hinh 1. So do vi tri va dia hinh khu dy dn

3.2. Ddc diém dia hinh, khi hdu, thity vin, giao thong
Khu vuc dy an c6 dia hinh d6i nti va cac thung liing
v6i su chia cat manbh, rat phtic tap. Xen gitia cac doi nai
cao la thung ling kéo dai. Khu khao sat la cac long chao
thudc thung ling ctia nui da voi. Hinh anh vé tinh dia
hinh khu vuc du 4n dugc thé hién tai Hinh 1.
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Ving nghién ctiu ndm & vung khi hau nhiét déi gio
mua, néng 4m. Mua he chiu anh hudng cta gié Tay
kho néng (gié Lao), mua dong chiu anh hudng cua gié
mua Pong Bic. Nhiét do trung binh hang ndm khoang
22°C, cao hon nhiét d¢ trung binh ctia ca nudc 1a 0,5°C;
lugng mua trung binh nam tt 1.500 - 1.700mm [7].

Nédm trong khu vuc du an ¢6 1 sudi nho nhung bi
can vao mua kho, cé nudc vao muia mua va lugng nudc
ciing thay d6i ca lugng 1an chat, nén khong c6 kha nang
cdp nudc.

Ndm ngoai va tuong doi xa du an (tti 3 - 3,5km) co
song Budi ¢ phia Dong, song Ngang & phia Bac va song
Ma & phia BPong Nam. Trong 3 con song nay thi song
Ngang la mdt nhanh ctia song Budi va song Budi lai
1a 1 nhanh cta song Ma. Song Ma c6 ngudn nudc doi
dao, nhung ndm xa khu vuc du an nén khong phai la
doi tugng cdp nude. Vi vay, song Ngang va song Budi
sé dugc xem xét d€ lya chon khai thac phuc vu dy an.

Khu vuyc dy 4n c6 giao thong kém phat trién. Giao
thong chtl yéu la duong mon do qua trinh di chuyén
phuc vu khai hoang, canh tac ctia nhan dan tao thanh.
Vao muia mua, dudng bi buin nén réit kho khan cho viéc
di chuyén.

3.3. Ddc diém dia chdt thiy vin

Két qua nghién ctiu va tdng hop tai liéu cho thiy,
khu vuc du 4n c6 diéu kién dia chat thuy vin phic tap
v6inhiéu thanh tao dat da chia nudc, cach nude c6 tudi
t ¢6 téi tré. Nudc dudi dat phan bo trong cac thanh
tao d4 voi cé tudi Triat (t2), hodc cac dGi chiia nude cd
lién quan dén dut gay dia chét phat trién theo hudng
Tay Béic - bPong Nam. Dic diém dia chit va thanh tao
dat d4 khu vuc du 4n thé hién 6 Hinh 2.

T e U & |
A Hinh 2. So do dia chdt thily van khu viic du dn [8

Qua trinh khao sit da phét hién nhiéu diém 10 véi
luu lugng tu chay khoang tii 5 - 15m*/ngay. Day la
nhiing tién dé quan trong dé€ danh gia kha nang tim
nudc dudi dat trong khu vuc. Khi di sdu nghién ctu
thuc dia lugng nudc & cac mach 16 xudt 16 trong cac
thanh tao d4 voi tudi t2. Bac diém ctia cac mach 16 nay
la luu lugng nho, dong thai khong 6n dinh, nudc nhiéu



hon vé mua mua va rat nho, hodc khong cé nudée vao
mua kho. Béi vdy, khong thé khai thac nudc véi luu
lugng l6n tii cac mach 16 nay cho du an.

4. Khoi lugng nghién ctu va két qua thao ludn

4.1. Céng tdc khdo sdt dia chdt - dia chdt thiy vin
tong hgp

Cong tac khao sat dugc thuc hién trén toan bd dién
tich ctia du an. Déy la noi dia hinh va dién tich dat hep
vé chiéu ngang nhung kéo rat dai doc theo thung liing.
Vi vdy, chung t6i chon khao sat theo tuyén va mé rong
ra 2 phia tuy vao phan b6 ctia thung liing. Déc biét, tai
3 khu vuc ma dién tich dat mé rong da tién hanh khao
sat ky thanh phan dat d4, dia hinh, dia mao va nghién
ctu phuong phap phat trién ctia dit da, do sau dién trg
nham tim kiém cdc d6i chiia nudc. Mot s6 hinh anh
thuc dia thé hién nhu Hinh 3.

Két qua nghién ctu cho thay, khu vuc du an phan
bé cac tram tich bd roi da nguon goc eluvi, deluvi pha
trén cac thanh tao da voi niit né ¢ cac hang hoc Karst
tudi t2. Tuy nhién, cdc hang Karst phin b6 khd sau,
c6 kich thuéc nhd, kha nang chtia nuéc kém. Nghién
ctiu chi tiét toan bo khu vuc du an cho thdy, kha nang
tich tu nudc khong kha quan. Pa voi trong ving c6 do
ntt né [6n nhung do dia hinh cao nén khong tao thanh
nhiing ting chiia nudc phong phu.

4.2. Cong tac Dia vit ly

Cong tac nay dugc thuc hién trén toan bg dién tich
cta dy an, doéi tugng lua chon tham do la nguén nudc
dudi dat. Muc dich ctia cong tac nay la [1;2;3]:

- Xac dinh cdu truc dia chat, dia chat thay van cta
khu vuc nghién ctiu.

- Xac dinh vi tri c6 trién vong chia nudc, lam co s&
cho viéc lya chon vi tri khoan tham do va thiét ké cac

KET QUA NGHIEN CUU KHOA HOC
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16 khoan tham do, khai thac nudc dudi dit trong giai
doan diéu tra ngudn nudc.

- Xac dinh déi dap vo cua dat da, bé day, chiéu sau
chtta nudc d€ thiét ké khoi lugng cong tac khoan tham
do, khai thac nudc, két ciu cac giéng khai thac nudc
sau nay.

Phuong phap nghién ctiu Dia vat ly dugc thuc hién
gom: Po mat cat dién (100 diém), do sau dién (20
diém) va do sau phén cuc kich thich (5 diém). bay la
cac phuong phap c6 nhiéu uu diém khi thuc hién trong
khu vic mién nti, myc nudc nam siu, ¢d do tin cay tot
va gia thanh hgp ly, thuc hién tét trong diéu kién dia
hinh phtc tap.

Viéc khao sat Dia vt ly tai 3 khu vuc chinh da xac
dinh céc vi tri ¢6 trién vong chtia nudc hon ca. Khoéi
lugng khao sat dia vat ly 6 3 khu vuc dy an dugc dua
6 Bang 1.

Bang 1. Khoi lugng thuc hién khao sat Dia vat ly

TT | Khu vuc Pon Phuong phap do
khao sit | vi tinh Mit cit | Do sau | Phan cuc
1 Khuvuc1 | Diém 50 09 02
2 | Khuvuc2 | Diém 26 08 02
Khu vic 3 | Diém 24 05 01
Tdng s6 biém 100 23 05

Sau khi xti Iy tai liéu do Dia vat ly, dia ting khu vuc
dugc phén chia theo ddc diém lat cit dia dién thanh 3
16p dat da [4;6] 1a:

- L6p dat phong hoa, c6 dién trg suit p, <500 Om,
day 1 + 8m;

- Lép da voi nit né kém c6 dién trd sudt p, = 500 +
1800 Om, day 10 + 15m;

A Hinh 3. Truc dudng chinh va cdc khu vic thuc hién diéu tra khdo sdt
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- L6p da voi ran chac c6 dién trd sudt cao p, > 2000
Om.

Két qua do Dia vat ly mot s6 tuyén dugc minh hoa
G cac hinh 4 dén 6:

80 100 120 140 160 180 200 20 40 20

Khosng céch ()

A Hinh 4. Két qud do sau dién tuyén 1

140

Khoang cach (m)

A Hinh 5. Két qud do sau dién tuyén 2

1 2 3

Khoang céach (m)

A Hinh 6. Két qud do sau dién tuyén 3

Két qua xti ly theo cac tuyén khdo sat cho thdy, cdu
trac dia chdt 6n dinh, ddu hiéu dé6i dap va, nit né yéu,
kha ning chtia nudc kém, thé hién & gia tri dién tre
sudt biéu kién cua l6p 2 va 3 kha 16n (> 500 Qm), 16p
1 ¢6 dién trd sudt biéu kién thap (< 500 Qm), nhung
thanh phan la dit da phong héa khong chitia nuéc va
bé day mong.

Qua trinh khao sat da do 5 diém phan cuc kich thich
(khu vuc 1 do 2 diém; khu vuc 2 do 2 diém; khu vuc 3
do 1 diém) dé€ xac dinh d6i tugng chia nudc thong qua
tham s6 dan dién gid tri phan cuc n (%) va dién trg sudt
biéu kién p, (Qm).

Két qua xu ly tai liéu do phan cuc cho thdy, gid tri
phan cuc tai cac diém khao sat bién ddi tii 0,42 + 1,62%;
gid tri dién tré sudt bién doi tu 450 + 3750 Qm. Vi gid
tri dién trd cao nhu trén va dudng cong do bia vat ly
phat trién kha dong déu, lién tuc cho thay, tai khu vuc
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A Hinh 7. Dudng cong do phan cuc kich thich tai cdc diém
trong khu vic dy dn

khao sat kha ndng chtia nudc ngdm la kém. Gia tri dién
tré sudt p (Qm) va tham s6 phan cuc n, (%) thé hién 6
Hinh 7.

Phan tich cac dudng cong do phén cuc kich thich
theo cdc diém khdo sat cho thdy, ciu truc dia chit 6n
dinh, c6 d4u hiéu déi dép v&, ntt né yéu nhung kha
ndng chla nuéc kém.

Nhu vy, sau khi xu ly tai liéu do Dia vat ly c6 thé
danh gia tong quat khu vuc dy an khé khin vé nudc
ngam vi:

- Lép dét phong hda b roi nam trén cling c6 bé day
mong, dao dong tli 1 - 8m, véi dién trd suit p, < 500
Qm, thoat nudc tét nhung khong chiia nude.

- Lép da voi niit né kém nam dudi 16p phong héa, it
hang hoc va chu yéu 1a hang kho véi dién trd suat thay
dai tii p, = 500 + 1800 Om, bé day mong tii 10 + 15m.
Kha nang chia nudc kém [5; 6].

- L6p da voi ran chidc nam phia dudi cé dién trd sudt
cao p, > 2000 Om, chiém phan I6n khéi lugng dat dd
khu vuc dy an. Py la phan chiia nudc rat kém va thuc
té khong chtia nuéc.

Tai liéu do Dia vat ly cling cho thdy, c6 mot s6 diém
c6 trién vong hon cac diém xung quanh, nhung so véi
cac noi khac ciing van la khé khan vé nudc ngdm, do
la diém 06 - Khu 1, Hinh 8a va Hinh 8b. Cac diém nay
cting rat han ché vé kha nang chuia nudec.

10000 : T 10000

. ’
1000 ,1]/

1000 ! ;} ~
100

100

Il

Dién tré(ohm)

10 10

Dién tré(ohm)

1 10 100 1000 1 10 100 1000
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(a) (b)
A Hinh 8: Nhing diém c6 khd ndng trién vong chita nuéc
nhung luu lugng nhé trong pham vi du dn [5].



+ Hai vi tri da xac dinh c¢ trién vong chiia nuéc &
do sau 30 - 40m, nhung luu lugng khong 16n (diém 6
va diém 7). Pudng cong dién trd suit nhu Hinh 8a va
diém 07 - Khu 1, Hinh 8b.

+ Tai khu vuc 3 khong xac dinh dugc diém c6 trién
vong nudc ngadm. Tat ca cac diém do déu co dién tro
suat cao va duong cong di 1én lién tuc nén khong chia
nudc ngam.

Vi thé, néu c6 ging dé€ tim nudc véi luu lugng nho
thi nén tap trung vao khu vuc diém 6 va 7 trén Khu 1.
Tuy nhién, kha ndng chtia nuéc nhé va khé dap tng
cdp nudc nhu mong mudn. So do vi tri cac diém trién
vong hon thé hién & Hinh 9.
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A Hinh 9. So do cdc vi tri do va cdc diém c6 trién vong
nudc ngdm

5. Khao sat cac ngudén nudc mit khu vuc

5.1. Céng tdc khdo sdt thuy vin

Cong tac khao sat dugc thuc hién doc theo mot s6
doan sdng va tai mit cat & cac doan song co trién vong
thudc song Budi, song Ngang. Tai vi tri khao sat, tién
hanh dinh vi, do téc d6 dong chay, chiéu sau va dién
tich mat cat dong chay dé tinh toan luu lugng nuédc
chay qua. Thiét bi dugc stt dung 1a GPS, thudc day, luu
toc ké, phao do... Poan song chon dé do luu lugng va
mat cit tuan thu cic quy dinh chuyén mon vé thay vén.
Mot s6 hinh anh do tai khu vuc duéi day (Hinh 10).

A Hinh 10. Do cdc thong s6 thity vin song Ngang
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5.2. Két qua khdo sdt

Trén co so tai liéu khao sat thuc dia va tinh todn céc
thong s6 thiy vén tai cac di€ém do thudc song Ngang c6
thé danh gid nhu sau:

- Bé réng cua song it bién d6i theo doc song, dao
dong trong khoang 20 - 30m tuy tting doan song da
nghién ctu.

- Chiéu sau ctia song bién do6i kha 16n, tii vai mét
dén hon 1 mét, tham chi c¢6 noi do sdu chi khoang 0,7m.

- Tai va phia trén diém khao sat it c6 hoat dong khai
thdc, xa nudc thai gdy nhiém ban nudc song.

- Luu lugng dong chay ctia song Ngang kha 6n dinh.
Két qua do luu lugng trung binh dat 459.847 m*/ngay.
Luu lugng nay rat 16n so v6i nhu cau ctia dy an va nhén
dan trong vung. Do vdy, song Ngang dam bao ngudén
nudc phuc vu nhu cdu dy an véi luu lugng 3.000m?/
ngay va 16n hon. Co thé lya chon nhiéu vi tri d€ xay
dung tram bom va hé thong duong 6ng cap nudc cho
du 4n. Qua so sanh ching tdi chon vi tri tai Thac May
13 diém du dinh dit tram bom.

- Song Budi la song 16n tai khu vuc, theo cac két
qua nghién ctu trudc day cho thay, véi luu lugng binh
quan cta song la 52,2 m*/s, tuong duong 4.510.080 m?/
ngay. Két qua khao sat tai cdu Thach Quang da xac dinh
dugc luu lugng song Budi la 2.187.912 m?*/ngay. Vi tri
cau Thach Quang la mdt diém khai thac nudc thuén lgi
cho du an.

6. Két luan

T nhiing két qua nghién ctiu, khao sat va phéan tich
tai liéu nhém nghién ctiu, dua ra nhiing két luan sau:

- Vung dy an chan nudi lgn khu vuc Thach Thugng,
Thach Thanh, Thanh Héa la viing c6 dia ban thuén lgi
cho chin nu6i, nhung khé khan vé€ ngudén cung cip
nudc ngdm. Khu vuc du an la ving thanh tao Karst
nhung mtc do chda nudc ngdm kém, kha nang tang
trit va van dong ctia nudc khong thuédn lgi cho khai
thdc, st dung. Mot s6 vi tri c6 dau hiéu c6 nudc, nhung
luu lugng khai thac nho, khé dap ting dugc muc tiéu
cdp nudc cho dy an 3.000m*/ngay.

- V& nguén nudc mat: Co thé khai thac nguén nude
mdt tai song Ngang (tai Thac May) va song Budi (tai
cau Thach Quéang) d€ phuc vu muc dich cdp nudc dy an
cong sudt 3.000m’/ngay, dém va lén hon. Day la nguon
nudc co trii lugng doi dao va 6n dinh nén dép ting cac
yéu ciu cdp nudc, nhung gia thanh cao do phai dan kha
xa tii noi cap dén noi st dungm
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RESEARCH TO SELECT WATER SUPPLY SOLUTIONS FOR THACH
TUONG COMMUNE, THACH THANH DISTRICT, THANH HOA
PROVINCE

Do Van Binh, Nguyen Van Dung, Do Thi Hai

Hanoi University of Mining and Geology

Ho Van Thuy

National Center for Planning and Investigation of Water Resources
Tran Van Long

University of Transport Technology

ABSTRACT

To serve the construction of a large-scale pig raising project, the first important thing is to find a source of
water. Without water it would be impossible to raise livestock on a large scale. Thach Tuong area, Thach Thanh
District is investing in building a large-scale pig raising project of several thousand heads. Therefore, finding
water source, exploiting and supplying water for the project is very important. Because the project area is a
high mountainous area, water is scarce, so finding the optimal water supply solution is very important, which
has scientific and practical significance. The authors have based on the study of hydrogeological structure to
find underground water sources and hydrological characteristics to find surface water sources in order to find
a reasonable location for water exploitation to meet the needs of the project. From the results of structural
research, document analysis, measurement, and field survey, this article has proposed that the water supply
solution for the project is from the Ngang River or the Budi River because the underground water source is
not enough to meet the demand for the project.

From the survey, measurement and calculation on surface flows, the authors have found that it is possible
to exploit water sources in Ngang and Buoi rivers from the point of 3 to 3.5 km away from the project area to
serve the purpose of water supply with flow 3,000m*/day and night and larger. The selection of water supply
location is selected on the criteria of sufficient satisfaction, ease of exploitation, proximity to the project,
convenience, and expected cost cheaper than other places.

Key word: Investigation, survey, water supply, pigfarm, Thach Thanh.
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DANH GIA NGUY €O TAI BIEN DIA CHAT KHU VUC
HO YEN LAP, TINH QUANG NINH

Trinh Thi Thuay'
D6 Trong Qudc™
Pham Khac Hung?

TOM TAT

giam nhe khi c6 tai bién xay ra.

Yén Lap 1a ho nhén tao 16n nhét tinh Quang Ninh nhung khu vuc nay lai thuong xuyén xay ra cac tai bién
dia chat. Két qua nghién ctiu cho thdy, ton tai hai dang tai bién dia chat xay ra tai khu vuc nghién ctiu la trugt
16 va boi tu. (1) Trugt 16 xay ra chu yéu tai cac tuyén dudng giao thong trén QL.279, QL.18 c6 nén la cac da
trdm tich va da voi bi phong héa (v6i hé s6 goc ma sat trong nam trong khoang 23° - 34°) va ép phién, cit xé
manh mé v6i hé thong cac khe nit cat phat trién chi yéu theo huéng Pong Nam (phd bién tit 140° -180°). Cac
khu vuic c6 nguy co trugt 16 cao theo mat 16p gom cac doan tit déo Ha My dén Tay Nam deo Bl; doan tii Nam
Tan Dinh dén nga ba Bing Ca; doan tit Quang La dén Dong Mua. Ngoai ra, con cac cung dudng ¢ nguy co
trugt lat cao gom doan Son Duong di Dan Chu va khu vuc c6ng vao khu Ban Quan ly h6 Yén Lap. (2) Long
ho6 dang bi boi tu nhanh do két qua ctia qua trinh sat 16 b va khai thac than tai thugng nguén. Ban d6 nguy
co tai bién dia chat ho Yén Lap la co s& khoa hoc gitip cac nha quan ly hoach dinh chinh sach phong tranh va

Tu khoa: Trugt 16, x6i 16, boi tu, ho Yén Lap, Markland, RockpackIII.
Nhan bai: 1/6/2021; Stia chiia: 6/6/2021; Duyét dang: 10/6/2021.

1. M6 dau

Quang Ninh la tinh da dang vé mat dia chat - dia
mao Vv6i tai nguyén phong phu xudt hién ca trén cac
dia hinh d6i nui - trung du va dong bang ven bién, dic
biét la tai nguyén du lich, khoang san. Hoat dong dia
chat phtic tap da hinh thanh nén cac dang tai nguyén
noi ddy nhung dong thoi ciing 1a nguyén nhan gy ra
hang loat cac tai bién dia chat - méi trudng lién quan
nhu trugt 16, x6i 16, boi ty, 6 nhiém moi trudng... HO
Yén Lap 1a ho nudc ngot nhan tao 16n nhét tinh Quang
Ninh véi cong suét thiét ké dat 127 triéu m? trong d6
dung tich hiu ich 1a 118 triéu m® nudc, c6 tdam quan
trong trong viéc cung cdp ngudn nudc cho san xuit
nong nghiép (11.000 ha) [5], cong nghiép va sinh hoat
trén dia ban huyén Hoanh Bo, TP. Ha Long va mdt s6
khu vuc lan cén ctia tinh Quang Ninh. Mdc du ¢6 tdm
quan trong nhu vay nhung theo bdo cdo nghién ctiu
ctia S6 NN&PTNT tinh Quang Ninh nam 2016 [6] cho
thay, khu vuc thuong xuyén xay ra trugt 16 va hang nam
c6 mot lugng 16n boi tich duge boi lang vao long hod va

Vién Khoa hoc Pia chdt va Khodng sdn

trong vong 10 ndm ti nam 2006 - 2016 da lam giam
dung tich ctia ho 1a 19,972 x 106 m®. Do vdy, viéc danh
gia cac tai bién nay cling nhu thanh lap so d6 khoanh
vung du bao nguy co trugt 16 - xdi 16 khu vuc ho Yén
Lap la rat can thiét. Da c6 rat nhi€u cac cong trinh
nghién ctiu tong hgp cac loai hinh tai bién dia chat [15]
va cac dang cau truc dia chat [3, 11] v6i nhiéu hudng
ti€p can khac nhau. Doi véi trugt 1§ gom cac hudng tiép
can theo dia chét, dia mao [3, 10, 12] dua vao céac dic
diém cta cdu tric dia chit - dia mao nhu hé thong céc
khe nut, dit gay, mat trugt, do doc, loai dat da... ti do
phan loai thanh cac kiéu trugt va khoanh vung du bao
trugt. Huéng ti€p can theo dia chat cong trinh, dia vat
ly lai dua vao cac thong s6 vat ly dia chat do dac dugc
trén co sG cac phuong trinh tinh todn d€ danh gia nguy
co trugt va khoanh vung trugt [8, 14]. Cac nghién ctiu
ap dung mo hinh GIS két hgp véi phuong phap thong
ké, trong s6 tit d6 phan vung canh bdo nguy co trugt d6
16 cting da dugc nghién ctiu cho khu vuc cac dao thudc
tinh Quang Ninh [4]. Tuy nhién, cac nghién ctiu danh

?Khoa Dia chdt, Trudng Pai hoc Khoa hoc Ty nhién, Pai hoc Qudc gia Ha Noi

’Cong ty Moi truong Ddt Viét
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gid tai bién trugt 16 - x6i 16 - boi tu dua vao dac diém
thach cdu trac tit d6 lam co s& cho viéc khoanh ving
du bao nguy co rti ro tai bién dia chat lién quan tai luu
viic ho Yén Lép la chua cé.

2. Ddi tugng va phuong phap nghién ciiu

2.1. Pham vi va doi tugng nghién ciiu

Khu vuc dugc lua chon cho danh gia tai bién dia
chat tap trung 6 xung quanh luu vuc ho Yén Lap (Hinh
1). Céu truc dia chat va dic diém dia hinh la d6i tugng
nghién ctiu chinh dugc tién hanh khéo sat do vé tai 36
diém (ttt YL1 dén YL36) doc theo cic taluy, cdc d6i dut
gay chinh ctia quoc 16 279 va tinh 16 326, hai bén bo ho
Yén Lap cling nhu ldy 100 mau trdm tich ting mat khu
vuc long ho.
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A Hinh 1. Vi tri khu viic nghién ciiu

bic diém dia chat, dia hinh khu vuc nghién ctu:

Luu vyc ho Yén Lap va vung phu can dugc dac
trung bai hai d6i cdu trac: (1) Béi nang Ha Mi - Tréi;
(2) Béi sut Uong Bi - Tudn Chéau véi bi€u hién cta hai
pha dich trugt va hoat dong kién tao hién dai véi biéu
hién la tran dong dat manh tii 5 - 7 do richter vao nam
1961 [9]. Céc thanh tao dia chit phat trién trong khu
vic ti hé tang Tan Mai (O, - S tm) v6i thanh phan cha
yéu la cat két, bot két doi chd 1an sét than dén tram tich
cua B¢ Tt khong phan chia (Q). Hoat dong kién tao
manh mé ctia khu vuc da lam dép v&, vo nhau cac da
va la nguyén nhén chinh dan dén tai bién trugt 16 khi
6 cac tac nhan cudng hoa nhu mua va cac hoat dong
nhén sinh.

Khu vuyc nghién ctiu thudc dang dia hinh d6i nai
thap bi cat xé manh mé do ciu tao dia chat va cac hoat
dong nhén sinh nén tiém 4n nguy co cudng hda tai bién
khi cé cac yéu t6 kich thich.

2.2. Phuong phdp nghién ciiu

Dé danh gia dugc tai bién dia chat xay ra tai khu vic
nghién ctiu, cac s6 liéu dugc thu thap tu khao sat do vé
ngoai thuc dia va tién hanh danh gia bang cac ky thuat,
phuong phap trong phong, bao gom:
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Phuiong phdp nghién ciiu thach cdu triic

Phuong phédp thach ciu tric dugc st dung trong
nghién ctu giap danh gia phan loai tai bién trugt 1&
khu vuc nghién ctu thong qua phép thii Markland
[7]. Cac cdu tao dia chat dugc xac dinh ngoai thuc dia
bao gom: Hé thong mdt truot, khe ntt, dut gay, mtc
do bién dang (dap vd, gion, déo...), thanh phan thach
hoc ctia da tai khu vuc nghién ctiu la co s6 dau vao
cta phép thu Markland. Nguyén ly co ban cta phép
thtt Markland 1a dya vao cac yéu t6 thé ndm cta da va
thanh phan thach hoc (thdng qua goc ma sat trong), su
phén b6 cic diém cam va cac diém cuc so véi khong
gian gy trugt giup xac dinh dugc kiéu trugt trén da
tuoi va danh gia dugc nguy co trugt 16. Phan mém
RockpacKIII [2] dugc st dung trong nghién ctiu d€ mo
phong phép thi Markland.

Phuiong phdp phan tich cdu triic bién dang

Trong nghién ctiu nay phuong phdp phén tich cau
truc bién dang cho phép xac dinh cac déi bién dang
chinh do dtt gay hién dai gay ra va chi ra cac ddc trung
bién dang, tinh chét chuyén dong ctia hoat dong bién
dang trong déi dat gay.

Phuiong phap trong so

La co s¢ d€ xép hang nguy co trugt 16 dua vao cac
yéu t6 gay trugt nhu: Hinh thdi suon, thach hoc, cac cau
tao dia chdt, 16p phu thuc vét, dic diém nudc ngdm. Cu
thé: (1) Sudn ddc co vai tro quan trong doi véi trugt
16 (ty 1é thuan véi do doc ctia suon). Doi voi khu vuc
nghién ctu thi trong s6 ctia sudn dugc gan cho trong s6
trong khoang tii 0,5 - 2,0. (2) Thach hoc c6 gia tri trong
s6 tt 0,2 - 2,0 phu thuc vao da goc la tram tich bo roi,
gan két yéu hay da tuoi... (3) Cdu tao dia chat (khe nut,
dut gay, mat trugt...) c6 gia tri trong khoang tii 0,5 - 2,0.
(4) Lop phu thuc vat duge gan trong s6 lan lugt tu cac
mtc 0; 0,5 va 1,0 tuong ting v6i muc do khong c6 16p
phu thuc vat; 16p phu thuc vatla cay bui, cay nho va lép
phu thuc vt dan day cay 16n. (5) Biéu hién nudc ngdm
ti 0 - 2,0 phu thudc vao mic do kho, 4m va c6 dong
chay hay khong. T két qua khao sat, quan sat thuc té
néu dat da c6 biéu hién kho cling; im va mém; 4m udt
va mém nhin; c¢6 bi€u hién dong chay dugc gin trong
s6 1an lugt & cac miic 0; 0,5; 1; 2. (6) Dia hinh phan cat
gom cac muc phén cat yéu, trung binh, manh véi gia tri
trong s6 gan tui 0 - 1,0.

To6ng trong s6 la 10 va dugc chia ra 5 cap nguy co
la: 1) Nguy co rét thap (véi gia tri < 3,5); 2) Nguy co
thap (tu 3,5 - 5,0); 3) Nguy co trung binh (ti 5,1 - 6,0);
4) Nguy co cao (tli 6,1 - 7,5); 5) Nguy co rat cao ( > 7,5).

Phuong phap phan tich do hat

Céc mau dugc lay vé sé dugc loai bo vat chat hiiu
co, ly tam tach pha sau do sdy kho roi nghién dén kich
thudc thuc t€ ctia hat trAm tich va dam bao cic hat



khong bi v& vun. Mdy phan tich kich thudc LA 950V2
cta truong Pai hoc Khoa hoc Ty nhién dugc st dung
dé€ phén tich st dung nguyén ly ctia phép do dua vao
hién tugng nhiéu xa - khuyéch tan va ly thuyét Mie dé
do kich thudc hat. Bang viéc st dung cuong do do dugc
cua cac anh nhiéu xa laser ¢6 thé tinh dugc sy phén bo

kich thudce [1].

3. Panh gia nguy co tai bién dia chit luu vuc ho

Yén Lap

3.1. Cdc két qua nghién cifu

a. Két quad khdo sdt cdu triic dia chdt

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Céc thong s6 thach cdu tric dugc tién hanh do vé
tai 36 diém ti YL1 dén YL36 doc tuyén duong 326
va QL18, QL279. Cac thong s6 chinh bao gém: suon
ddc, miét trugt, khe ntt, dat gay, thanh phan thach
hoc, goc ma sét trong... dugc thé hién trén phin mém
RockpackIII va cu thé trong Hinh 2. Nhin chung, da

s6 cac diém khao sat c6 suon taluy déc dling trén 70°

dugc cdu tao tl cac da trdm tich phong héa bo rai va
da voi nén goc ma sat trong nam trong khoang tit 23°

- 34°. Hé thong cac khe nut cit phat trién cht yéu theo
huéng Pong Bac - T4y Nam va cac mdt ép phién d6 vé
Tay Bac (phd bién tu 290° - 340°) va Pong Nam (phd
bién tu 140° - 180°).
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A Hinh 2. Phép thir Markland cho mot s6 diém khdo sdt trugt 16 tai khu viic nghién ciiu
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Bang 1. Bang tdng hgp dénh gid nguy co trugt khu vuc hd Yén Lap

Vitri | bic diém dia hinh Xép loai nguy co theo Kha nang/ Kiéu trugt (X: Panh gia nguy co trugt
khao trong s Xoay; T: Trugt; L: Lat; MPH:
sat Mait pha hay; ML: Mat 16p;
N: Ném)
RT| T |TB| C T TB C RC |RT| T |TB| C
RC RC
YL.1 Taluy duong d6c 90° X L X
Taluy 4&m déc 80° X T X
YL2 | Taluy duong dé6c 60° X X X
Taluy am d6c 80° X T X
YL.5 | Taluy duong déc 70° X L X
YL.6 | Taluy duong déc 75° MPH
YL.7 | Taluy duong dé6c >45° X X X
YL.8 | Taluy duong déc 80° X MPH b'e
YL.9 | Taluy duong phai déc 80° X L X
Taluy duong trai doc 80° X ML X
YL.13 | Taluy duong déc 40° X ML X
Taluy 4m doc 70° X T X
YL.14 | Taluy duong déc 80° X MPH X
YL.15 | Taluy duong dé6c 70° X L X
YL.16 | Taluy duong trai doc 55° MPH X
Taluy duong phai déc 55° MPH
YL.17 | Taluy duong phuong 200° X L X
Taluy duong phuong 350° X L X
YL.18 | Taluy duong dé6c 60° X X X
Taluy am d6c 70° X T X
YL.19 | Sudn déc 70° X ML X
YL.20 | Taluy duong déc 90 X MPH X
YL.21 | Taluy duong déc 70° X MPH X
YL.22 | Taluy duong phuong 120° X MPH X
déc 70°
Taluy duong phuong 230° X MPH X
déc 60°
Taluy 4m déc 70° X T X
YL.23 | Taluy duong déc 60° ML
YL.24 | Taluy duong déc 65° X L X
YL.26 | Taluy duong déc 70° X ML X
YL.27 | Taluy duong dé6c 70° X ML X
YL.29 | Taluy duong déc 60° X MPH X
Taluy 4m déc 70° X T b'e
YL.30 | Taluy duong déc 70° X L T X
Taluy 4m d6c 70° X X
YL.32 | Taluy duong déc 90° X MPH X
YL.33 | Sudn déc 50° X MPH X
YL.34 | Taluy duong dé6c 70° X MPH X
YL.35 | Taluy duong déc 55° X N X
YL.36 | Taluy duong ddc 80° X MPH X
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b. Két qud phan tich do hat
Két qua phan tich 100 mau d6 hat trAm tich bang
anh sang laser tai khu vic nghién ctiu cho thdy, 40 mau
tram tich 1a cat tho dén san soi véi kich thude trung
binh trén 0,8 mm, con lai Ia bun sét véi kich thuge hat
trung binh duéi 0,22 mm. Cac mau hat tho chiia nhiéu
manh thach anh sic canh cho thdy ching dugc sinh
ra tai ch6 hodc c6 quang duong van chuyén tuong doi
gan. Trai lai cdc mau trdm tich bun sét c6 chia nhiéu
vat liéu hiiu co. Kich thuéc hat dugc tdng hgp va phan
loai theo Tran Nghi, 2003 [13]. Cac két qua dugc st
dung dé€ thanh lap ban d6 trudng trdm tich khu vuc
nghién cttu va thé hién trén Hinh 3.
3.2. Ddnh gid nguy co tai bién dia chdt
a. Tai bién trugt 16

Khu vyc nghién ciu ndm trén nén dia chit véi
thanh tao chu yéu la cac da giau vét chit hiiu co (than)
nén l6p phu thuc vat (gom ca rling ty nhién va rling
trong) phat trién kha t6t va da dang. Ngoai ra, khu vuc
nghién ctiu c6 dang dia hinh d6i nui cao bi dép v&, cat
xé manh mé nén guong nudc ngdm & day rat thap. Do
vay, tac dong ctia cac yéu t6 16p phu thuc vat va nude
ngam khong dong vai trd quan trong cuong hoa tai
bién trugt 16 tai khu vuc nghién ctu.

Dua trén két qua phan tich cac thong s6 thach cau
trac tai 36 vi tri khao sat két hgp véi cac yéu t6 dia hinh,
suon doc, thanh phén thach hoc... nguy co trugt 16 tai
khu vuc nghién ctu da dugc danh gid, tdng hop va
dugc thé hién trong Hinh 2.

Nhu vay, trong luu vic hé Yén Lap c6 cac vi tri ¢
nguy co xay ra tai bién trugt 16 bao gom:

- Nguy co trugt 16 cao: Trén duong 279 khu vuc tit
deo Ha My dén vi tri YL.23 ndm & phia T4y nui Déo Bu
c6 kha ning trugt 16 taluy duong cao do dia hinh déc,
bi phong héa va phan cach manh mé; tii Hang Chédn
dén dau Tan binh (YL.29; YL.30) va khu vuc Dong
Be (YL.17; YL.18) c6 nguy co trugt taluy am cao; cung
duong ti Tan Dinh dén nga ba Bang Ca (YL.31; YL.32)
va tti Quan La dén Dong Mua (YL.33; YL.34) c6 nguy
co trugt cao theo mat pha huy. Vung bo ho gan khu
nha quéan ly ho Yén Lap (YL.1; YL.2) c6 nguy co trugt
cao do bo vach doc va co ciu tao tii cat, san soi bi phong
héa manh va bi séng danh tao dia hinh dang ham éch.

- Nguy co truot 16 thap: Cung dudng phia Nam nai
beéo Bu (YL.24, YL.25, YL.26, YL.27 dén d4u YL.28)
va doan tti YL.15 qua Thac Cat dén YL.13 va YL.14 do
taluy duong thip va mat 16p kha thoai, da rdn chic nén
kho c6 kha nang truot 16.

- Khu vuc an toan khong c6 nguy co trugt 16: Doc
tuyén duong 279 c6 cac cung duong chay qua khu vuc
dan cu sinh s6ng kha bing phing nén tai cac vi tri nay
khong c6 nguy co trugt 16. Cac két qua dugc thé hién
trén Hinh 3.

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

b. Tai bién x6i 16 va boi tu

X6i16 bo: Két qua khao sat thuc dia chira rang phan
ba& ho phia Téy, phia Bac va khu vuc gdn nha diéu hanh
ho Yén Lap c6 thanh phan chu yéu la cat 1an san, soi
thudc hé tang Vinh Phuc bi phong héa manh mé véi
g6c ma sat trong nho (16 - 18°) va luc gan két yéu (0,155
- 0,173 KG/cm?). L6p pht thuc vat cht yéu la bach dan,
loai cay khong c6 kha nang chdng sat 16 nén khi bi song
danh da tao thanh cac ham éch va xay ra xdi 16 bo.

Boi tu day: Két qua phan tich kich thudc do hat
100 mau tram tich c¢6 thé phan chia khu vyc hé Yén
Lap thanh hai khu vuc boi tu day nhu sau: (1) Khu vuc
long ho rong gan dép c6 thanh phan hat chu yéu la hat
tho gém cat, san sac canh chda nhiéu manh thach anh
tao thanh dai & ven bo va trudng tram tich bun sét &
gitia h6. Nguyén nhén 1a dai ven b dugc hinh thanh
tai chd do x6i 16 bo va khong dugc van chuyén xa nén
kich thudc hat tho va sic canh; trudng tram tich gitia
long ho dugc mang ti thugng ngudn vé nén hat min va
chtda nhiéu vat liéu hiu co (than). (2) Khu vic ho hep
(phan con lai) cling gom hai trudng tram tich bun sét
va trudng cat san. Tuy nhién, trudng tram tich bun sét
chiém dién tich 16n hon, phan b6 doc theo long ho tu
thugng ngudn dén gan dap véi thanh phan chia nhiéu
vat chét htiu co do qua trinh khai thac than tai thugng
nguon. Két qua dugc trinh bay trén Hinh 3.

LNGUY CO TRUOT DAT ILNGUY CO XOILO 1L XU THE BOILANG IV. BUT GAY HOAT BONG

AlTrén cdc tuyén duong A X61 16 bo A, Céc truimg fram tich || bit gay siu sinh chiln

Antoan J Nawy caxéilgcao ] Trudng san cdt bin .7 Dl gy trong ting
i Nauy corit thip .. Nauy coxdilo thdp 1[ Trudng cft san bin : Dift gay thugn
g Nauy co thip B X dsr 1] Trung cét b san [=7] bt gay trugt bing
| Nguycorit trung binh B Ng;iy coxiidiyaao ]y Truing bin sét |7 ChcdGinghién vun
g E:g S ity Tt ] s

B. Ving ling dong (2] Pramugn

B.Dge b“) hi ’ [T Viing béi Ling vatlicu tho [& ] Khuvwe nghien ciu
[&] New coru | Ving béi king dong vt liéu min @ Didm khio sit (YL.1)

doc biyho

A Hinh 3. So do nguy co tai bién dia chdt luu viic ho Yén Ldp

4. Mot s6 két luan

Ho Yén Léap c6 vai tro quan trong doi véi doi song
va cac hoat dong kinh té tinh Quang Ninh. Tuy nhién,
do luu vuc h6 nam trong viing c6 ciu tao dia cht phtic
tap, hoat dong tan kién tao va kién tao hién dai xay ra
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manh mé lam dap v& cac da tao diéu kién thuén lgi cho
tai bién dia chat khi c6 cac yéu t6 cudng hoa xay ra.

Trugt 16 xay ra chu yéu tai cac tuyén duong giao
thong trén QL.279, QL.18. Cac diém c6 nguy co trugt
16 cao theo mat 16p gom: YL.23: Doan tii déo Ha My
dén Tay Nam Deéo Bu; YL.31, YL.32 doan tii Nam Tan
binh dén nga ba Bang Ca; YL.33, YL.34 doan tti Quing
La dén Dong Mua. Ngoai ra, con cac diém c6 nguy co
trugt 16 cao: YL.17 ¢ nguy co trugt lat, YL.18 trugt
taluy am, YL.1 va YL.2 ¢ nguy co sat 16 bo ho.

Khu vuic long ho chinh gan dap c6 thanh phan tram
tich chu yéu la hat tho gom cat, san chtia nhiéu manh
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THE RISK ASSESSMENT OF GEOLOGICAL HAZARDS IN YEN LAP
LAKE AREA, QUANG NINH PROVINCE

Thuy Trinh Thi
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Quoc Do Trong
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Hung Pham Khac
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ABSTRACT

Yen Lap Lake is the largest artificial lake in Quang Ninh province, but this area often experiences geological
hazards. The research results show that there exist two types of geological hazards occurring in the study area,
namely landslide and accretion. (1) The landslides mainly occur on the roads on NH.279, NH.18 with a base
of weathered sedimentary and limestone rocks (with the coefficient of internal friction in the range 23° - 34°)
and slab pressing, cutting vigorously with a system of cutting cracks developed mainly in the NE-SW direction
and the platen pressed faces fall to TB (common from 290° - 340°) and SE (common from 140° - 180°). Areas
at high risk of erosion along the layer surface include sections from Ha My pass to southwest of Bu pass; the
section from Nam Tan Dinh to Bang Ca junction; the section from Quang La to Dong Mua. There are also
roads with high risk of overturning, including the section from Son Duong to Dan Dan and the entrance of
the management area of Yen Lap lake. (2) The lake bed is rapidly accreting as a result of upstream erosion and
coal mining. The map of geological hazards of Yen Lap lake is a scientific basis to help managers formulate
policies to prevent and mitigate when a disaster occurs.

Key words: Landslide, erosion, accretion, Yen Lap lake, Markland, RockpackIII.
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¢ Méi trusng

DANH GIA MUC DO XOI MON DAT G HUYEN DONG PHU,

TiNH BINH PHUGC

Nguyén Huy Anh |(1)
Gia Thanh Hoang
Tran Van Trong
Ha Thi Anh Héng?

TOM TAT

x6i mon hién trang la 918,62 ha.

Trén co s6 tich hgp mo hinh mat dat phd dung (USLE) va cong nghé GIS, nghién ctiu da budc dau danh
gia dugc miic d6 x61 mon dat & dia ban huyén Dong Phu, tinh Binh Phudc. Theo d6, da két hgp cac tiéu chi:
Hé s6 x6i mon cua mua (R), hé s6 thé hién kha nang x6i mon cua dét (K), hé s thé hién vai tro cta do doc va
do6 dai suon doc (LS), hé s6 han ché x6i mon do 16p phu thuc vét (C) va chi s6 thé hién muic d6 hiéu qua cua
cac phuong thtic canh tac (P). Két qua nghién ctiu cho théy, hién trang x6i mon tiém nang la 3.568,72 ha va

Tu khoa: M6 hinh mdt ddt phd dung, x6i mon, hé théng thong tin dia ly, huyén Dong Phii.
Nhan bai: 20/5/2021;Stia chita: 7/6/2021;Duyét dang: 10/6/2021.

1. Dat vin dé

X6i mon la qua trinh phtic tap, mot trong nhiing
nguyén nhan chinh gay thoai héa tai nguyén dat [1].
Theo cac nghién ctiu vé khoa hoc Trai dat truéc day thi
c6 thé xem xd6i mon 1a su van dong cua cac qua trinh
bé mit (chdng han nhu dong chéy hodc gid) déloai bo
dat, da hoac vat chit hoa tan khoi mot vi tri trén vo
Trai dat sau d6 dua dén mot vi tri khac. Nhu vay, x6i
mon dat 1a qua trinh ty nhién xay ra thuong xuyén va
lién tuc lam anh hudng dén dac diém, tinh chat cta dat,
x6i mon c6 thé xay ra § moi dang dia hinh khac nhau.
Céc nghién ctiu vé ndong nghiép cho ring, x6i mon dat
la qua trinh 16p dat mét bi mang di noi khac do cac
yéu t6 vat Iy nhu nudc va gié hodc cac yéu t6 lién quan
dén hoat dong trong trot [2]. Nhu vay, xét vé ban chat,
x61 mon dugc xem la mdt trong nhiing nguyén nhan
gay ra hién tugng thoai héa dat, ddc biét 1a nhiing vung
dat doéc. Cac yéu t6 anh hudng dén qua trinh x6i mon
dat cht yéu la do doc dia hinh, dac diém thé nhudng,
lugng mua, dac diém 16p phu thuc vat va phuong phap
canh tac ctia con nguoi.

boéng Phu la huyén ndm & phia Nam tinh Binh
Phudc, trong vung kinh té trong diém, c6 thé manh vé
dat dai, tai nguyén, nguon nhan luc, tiém nang kinh té,
dong thoi co vi tri chién luge hét stic quan trong ctia
tinh, v6i duodng quoc 16 14, dudng lién tinh DT.741 di
qua. Pay la nhiing con duong giao thong huyét mach

! Bai hoc Tai nguyén va Moi truong TP. Ho Chi Minh
2 Trudng Chinh tri Nguyén Chi Thanh tinh Thiia Thién - Hué
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ndi lién Dong Phu véi Tay Nguyén, TP. H6 Chi Minh
va Campuchia. Hién nay, do phat trién kinh té - xa hoi,
dan s6 va diéu kién canh tac dang lam tang nguy co
thodi hoéa dat, chinh vi vy nghién ctiu danh gia x6i
mon dét la nhiém vu cdp thiét.

Vé nghién ctiu x6i mon dat trén thé gisi, cho dén
nay da co rat nhiéu cong trinh dugc cong bo, trong do
cac cong trinh nghién ctiu néi tiéng nhu: Phuong trinh
x6i mon dat cia Horton (1945); phuong trinh mat dat
ctia Musgave (1947); phuong trinh pha hay két cau
hat mua ctia Ellison (1945); phuong trinh mét dat phd
dung USLE ctia Wischmeier va Smith (1958); mo hinh
mo phong qua trinh boéi lang ctia Fleming va Fahmy
(1973); mo hinh x6i mon dat doc ctia Foster va Meyer
(1975); phuong trinh mét dat ctia M. Laffen (1991); mo
hinh x6i mon d4t Chau Au (EUROSEM)...[3].

Tai Viét Nam, cac cong trinh nghién ctiu x6i mon
dau tién phai ké dén cac tac gid nhu Nguyén Quy Khai
(1962), Nguyén Xuan Khoat (1963), Téon Gia Huyén
(1964), Bui Quang Toan (1965), Tran An Phong
(1967) [3, 4.5, 6]. Tl sau khi cé Chi thi s6 15/TTg ngay
11/1/1964 ctia Phu Thu tudng vé "Chdéng x6i mon, git
dat, giti mau, giti nudc”, cdc cong trinh nghién ctiu vé
chéng x6i mon bao vé dit ¢ nudc ta dugc duge ddy
manh hon. Nam 1962, m¢t s6 nghién ctiu ctia cac tac
gia Nguyén Ngoc Binh, Nguyén Quy Khai, Cao Vin
Minh... da néu 1én anh hudng ctia d6 d6c dén x6i mon



dat, gép phan dua ra céc tiéu chi bao vé dat, st dung va
khai thac dat doc. Chu Binh Hoang (1962, 1963) nghién
ctu sy anh hudng cta giot mua dén x6i mon dat va
chéng x6i mon bang bién phap canh tac [4]. Giai doan
tt sau nam 1975, hang loat cac cong trinh nghién ctiu
x6i mon dat da dugc cong bo trong d6 c6 nhiing cong
trinh vé x6i mon dat da di sau nghién ctiu anh hudng
cta nhiéu yéu t6 tu nhién dén x6i mon, phuong phap
nghién ctiu dinh lugng, c6 stic thuyét phuc. Pang chu
y la mot s6 cong trinh ctia Bui Quang Toan (1985), D6
Hung Thanh (1982), Phan Liéu (1984), Nguyén Quang
My (1985 - 1987) [4]. Tti sau ndm 1990, cac nghién ctiu
vé x61 mon déat dan chuyén sang st dung cong cu GIS
va vién tham (RS), cho dén ngay nay thi da c6 rat nhiéu
cong trinh nghién ctiu x6i mon dat ing dung GIS va
RS nhu ctia Nguyén Manh Ha va ctv (2013), Tran Quéc
Vinh va ctv (2011), Nguyén Thi Thu Hién va ctv (2017),
Phan B4 Hoc va ctv (2019)...

Nhu vay, c6 thé thdy vin dé danh gid x6i mon dat
da dugc nghién ctiu tui rat lau, véi viéc ing dung nhiéu
phuong phap danh gia khac nhau. Tt nhiing nam 1990
tro lai day, hé thong GIS va RS da dugc ting dung rong
rdi, mang hiéu qua cao, ¢ thé hd trg moé hinh hoa danh
gid thuc trang va ding mo6 hinh todn dé thuc hién tinh
toan tim ra cdc khu vuc x6i mon dit nham dé xuit cac
bién phap giam thiéu va chong x6i mon, bao v¢, st
dung hop ly tai nguyén dat.

2. Lanh thd va phuong phap nghién ctiu

2.1. Khdi qudt lanh thd nghién ciiu
Dia hinh
Huyén Dong Pht ndm & d6 cao trung binh so véi
mat nudc bién khodng 100 - 120 m. Dang dia hinh déi
thap lugn song, phan bo hiu hét trén dia ban, chu yéu
la dit d6 phat trién trén dat da bazan va dit xdm phét
trién trén phu sa ¢6. Dang dia hinh bung bau thép
triing, ndm xen ké v6i dang dia hinh do6i thdp lugn
séng, thé nhudng thuong gap trén dang dia hinh nay
cht yéu la dat doc tu... [7].
Tai nguyén ddt

Vi tdng dién tich ty nhién la 93.542 ha, trong do,
dat do vang trén da phién chiém 42,53%, dit ndu do
trén da bazan chiém 23,90%, dat nau vang trén da bazan
chiém 9,13%, dit xam trén phu sa ¢ chiém 14,47%,
con lai la ddt ndu vang trén phu sa ¢ va dat doc tu [7].

Khi hau
Khi hiu diéu hoa, mdi ndm cd 2 mua roé rét; nhiét
do trung binh hang ndm khoang 27,8°C; d6 4m khong
khi cao, rat it khi chiu anh hudng cta gié bao thich
hop cho céy trong va vat nudi phat trién. Vao nhiing
thdng cudi mua mua dau mua kho thoi tiét thuong se
lanh vao dém. Mua kho, nhiét d6 ban ngay thuong cao

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

nhdt ca nudc, tuy nhién nhiét d6 cao chi kéo dai trong
khoang moét thang roi giam dan [7].

|D61 trong nghién :WH Xéi mbn &3t

. i o Huyén Déng Phi,
Kiw vye aghién ey }—’[ Binh Phute

v

N - Tim higu thye trang
Muc tidp nghién ctu =
- x6i mon

Khi hiu

Bindsnhintd R

GIS

hé nhudmg|

Bin di xoi mén tiém
ning huyén Béng Phi
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op thie
phi
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RERID

Diénh gia thye trang

A Hinh 1. Quy trinh nghién ciiu

2.2. Phuong phdp nghién ciiu

Cac phuong phap nghlen ctu chinh dugc ap dung
bao gom: Ung dung cong nghé vién thdm (hé trg xic
dinh diac diém 16p phu thuc vat, mo6 hinh s6 do cao
DEM), hé thong thong tin dia ly GIS (hé trg tich hgp
cac yéu t6 theo mo6 hinh USLE) dé tich hgp vao mo
hinh USLE danh gid mtic d6 x6i mon dat & huyén Bong
Phu (Hinh 1). Ngoai ra, trong qua trinh nghién ctiu cac
phuong phap nhu: Khéo sat thuc dia, phan tich tdng
hop cac tai liéu thi cdp cling dugc st dung.

Nghién ctiu stt dung M6 hinh USLE dugc thanh lap
bai Wischmeier W.H va Smith D.D tit nam 1978 [8] 1a
mot trong nhiing mo hinh phé bién dung d€ tinh toan
lugng dat ton thét trung binh hang nam cing nhu du
bdo x6i mon dat binh quén trén dit doc.

Dé tinh toan dugc x6i mon dit huyén Dong Phu,
nghién ctiu da st dung mo6 hinh USLE két hgp véi
GIS. Céc yéu t6 anh huéng dén x6i mon dat dugc thuc
hién theo phuong trinh mat dat ph6 dung (USLE) do
Wischmeier va Smith x4y dyng nim 1978 theo cong
thtic sau:

A= RxKx(LxS)x(CxP)

Trong do:

A: Lugng ddt mat hang nam (tdn/ha/nam);
R: Hé s6 x6i mon do mua

K: Hé s6 x6i mon cua dat

L: Chiéu dai sudn d6c (m)
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S: D6 déc
C: Hé s6 anh hudng ctia 16p phu dén x6i mon

P: Hé s6 anh hudng ctia cac bién phap canh tac dén
x6i mon.

3. Két qua va thao ludn

3.1. Cdc yéu té dnh hudng dén x6i mon
Yéu t6 luong mua (R)

Lugng mua cd vai tro quan trong doi véi qua trinh
x6i mon, mua tac dong truc tiép lén bé mat dat két
hop véi diéu kién dia hinh tao ra dong chay bé mat dé
van chuyén 16p dat do6 di noi khac. Viéc xac lap cong
thiic tinh toan cho hé s6 R dua trén lugng mua hang
ndm va yéu t6 cudng do6 mua trong 30 phut (I30) cta
Wischmeier va Smith (1958), theo cong thtic sau [8, 9]:

_E*L
1.000

Trong do:

E: la dong nang ctia mua (J/m?),

I:lalugng mual6n nhat trong vong 30 phut (mm/h),

R:1a hé s6 x6i mon do mua (KJ/m?mm/h).

Do khong c6 s6 liéu mua day du, dic biét 1a lugng
mua 16n nhat trong vong 30 phut (I), vi vay, hé s6 xdi
mon do mua (R) trong nghién ctiu nay dugc tinh toan
theo lugng mua trung binh hang nam, déy la giai phap
dé tinh hé s6 x6i mon do mua (R) trong diéu kién thiéu
dii liéu mua, diéu nay ciing dugc cac nghién ctiu trude
day ap dung [4, 8, 9]. Trong nghién ctiu x6i mon dat &
vung doi nii phia Béc, tac gid Nguyén Trong Ha (1996)
da st dung cong thiic thuc nghiém d€ tinh R nhu sau:

R = 0,548257 x M___ - 59,9

Trong do:

R: Hé s6 x6i mon do mua trung binh nam (J/m?)

M,,: Lugng mua trung binh hang ndm (mm/nam).

Dbé ap dung cong thic nay, lugng mua trung binh
nam (mm/nam) dugc tinh todn dua trén s6 liéu mua

trung binh tif cac tram do mua ctia tinh Binh Phudc va
cac tinh lan can nhu Dong Nai, Binh Duong. St dung
cong cu Spatial Analyst cia phan mém ArcGis 10.6
(phién ban dung thti) v6i phuong phéap noéi suy dé xay
dung ban d6 mua dang vung tui gia tri mua trung binh
ndm, dong thai tinh toan dugc hé s6 x6i mon do mua
(R), duoc thé hién 6 Hinh 2.
Yéu t6 thd nhuéng

Tinh khang x6i mon cua dat (hé s6 K) lién quan
t6i qua trinh x6i mon phu thudc vao tinh chat cua dat
nhu cdu trac, sy 6n dinh va kha ning thim cua dat,
ham lugng mun, khoang sét, thanh phan hod hoc. D€
ap dung cong thtic cia Wischmeier va Smith tinh hé
s6 K thi yéu ciu dat ra la cin phai ldy mau cac loai dat
ngoai thuc dia. Sau d6 tién hanh phén tich cadc mau nay
dé c6 dugc cac chi so: thanh phén co gidi, ham lugng
chat hiiu co, do thdm, cdu trac. Tuy nhién, do diéu
kién nghién ctiu khong cho phép, bai bao da st dung
ké thira hé s6 thé nhudng (K) ti cdc cong trinh nghién
ctiu khéc [4, 5]. Theo d6, dit doc tu cd hé s6 K = 0,32,
dat nau do trén da bazan c6 K = 0,20; dat nau vang trén
phti sa ¢6 ¢6 K = 0,23; d4t do vang trén da phién c6 K =
0,27; dat nau vang trén da bazan c¢6 K = 0,21 va dat xam
trén phu sa ¢ ¢6 K = 0,22 (Hinh 3).

Yéu to do doc (LS)

Dé thanh 1ap ban d6 LS ta thyc hién dya vao md
hinh s6 d¢ cao (DEM) (Hinh 4). D liéu m6 hinh DEM
khu vuc huyén Dong Phu thu thap trén web: https://
search.asf.alaska.edu [10] v6i do phan giai 12,5 m, dong
thoi d4p dung cong thiic tinh toan ctia Wischmeier va
Smith (1978) dé tinh hé s6 LS, theo céng thic sau:

1s=| X
(22,13

Trong do:
X: Chiéu dai suon thuc té tinh bang m
S: Do déce (%)

j *(0,065+0,045*S+0,0065*S2)

A Hinh 2. S0 do hé s6 R A Hinh 3. So do hé s6 K
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AHinh5.S6do hé s6 LS

A Hinh 4. M6 hinh DEM



n: Thong s6 thuc nghiém: n=0,5khi S > 5%; n=0,4
khi 3,5% < S < 4,5%; n=0,3khi 1% < S <3,5%; n=0,2
khi S < 1%.

Két qua tinh toan gia tri LS & huyén Pong Phu cho
thdy, vung c6 LS tii 0 - 0,2 ¢6 dién tich 56.134,55 ha,
chiém 60,01% dién tich; viing c6 LS tti 0,2 - 0,5 c6 dién
tich 9.840,62 ha (chiém 10,52% dién tich); viing c6 LS
tt 0,5 - 1,0 ¢ dién tich 16.762,73 ha (chiém 17,92%
dién tich); vling ¢6 LS tli 1,0 - 1,5 ¢6 dién tich 7.240,15
ha (chiém 7,74% dién tich); viing c6 LS tti 1,0 - 1,5 ¢6
dién tich 3.563,95 ha (chiém 3,81% tdng dién tich tu
nhién toan huyén) (Hinh 5).

Yéu t6 hé s6 16p phu (C)

Hé s6 anh hudng ctia 16p pht dén x6i mon (C), hién
nay do do che phu thuc vat bién d6i thudng xuyén theo
khong gian va thoi gian, vi vay viéc st dung anh vé tinh
dé tinh toan hé s6 thuc vét (C) v6i cac phuong phap nhu
phan loai thuc pht, anh ty s6 va chi s6 thuc vat. Di liéu
hé s6 C dugc x4y dung dya trén chi s6 khac biét thuc
vat (NDVI - Normalized difference vegetation index)
theo cong thtic ciia V.L. Durigon (2014) [11] nhu sau:

_ “NDVI+ 1 v6i NDVI = NIR -RED
2 NIR +RED

C

Trong do: NIR, RED lan lugt la nang lugng phan xa
trén kénh hong ngoai gan va kénh do trén anh v¢ tinh
Landsat 8.

Gia tri NDVI tinh todn dya vao anh vé tinh Landsat
8, chup vao thang 3/2020 dugc tdi mién phi véi do phan
gidi khong gian 1a 30 m ti web: https://earthexplorer.
usgs.gov/. Vé tinh Landsat 8 (LDCM) mang theo 2
bd cam: Bo thu nhan anh mat dit (OLI - Operational
Land Imager) va bd cam bién hong ngoai nhiét (TIRS
- Thermal Infrared Sensor). Anh Landsat 8 c6 11 kénh
phd, bao gom 9 kénh soéng ngan va 2 kénh nhiét song
dai [12].

5;;;; | 2
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A Hinh 7. So do hé s6
canh tdc P

A Hinh 6. So dé hé s6
thuc vat C
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Tl két tinh toan NDVI va hé s6 16p phu thuc vat
(C) cho thay, ving trong cao su c6 dién tich 16n nhat
59.081,13 ha chiém 63,16% - c6 hé s6 C = 0,2; dat c6
riing c6 hé s6 C = 0,08 c6 dién tich 19.662,52 ha chiém
21,02% con lai 1a cac loai 16p phu khac nhu mat nudc,
cay an qua, dat khac... (Hinh 6).

H¢ s6 anh hudng ciia cdc bién phdp canh tdc dén
x6i mon (P)

Hé s6 P la chi phan anh anh huéng cua cac bién
phap canh tac dugc sti dung sé lam giam khoi lugng dat
bi x6i mon [4, 6]. Ban d6 hé s6 P dugc x4y dung dua
trén ban d6 do doc va ban do hién trang st dung dat,
ti cac khoang do doc sé cho biét dugc hé s6 P tuong
tng v6i khoang do doc do. Tuy nhién, viéc xac dinh hé
s6 P doi hoi sy tinh todn, khao sat 1au dai. Do han ché
ctia nghién ctu la thoi gian ngan nén hé s6 P dugc st
dung két qua ti cong bd ctia Hoi khoa hoc dat quoc té
[13] (Bang 1). Tl hé s6 P & Bang 1 xay dung dugc ban
do6 hé hé s6 bao vé dat (P) ctia cac cong trinh chong x4i
mon (Hinh 7).

Bang 1. Hé s6 P theo d9 do6c

STT | Do ddc Hésd P | DiénTich | Tylé (%)
(ha)

1 0-8 0,5 60,699,40 64,89

2 9-12 0,6 26,799.78 28,65

3 13-16 0,7 4.031,66 4,31

4 17 -20 0,8 1.328,30 1,42

5 > 20 0,9 682,86 0,73
Tdng 93.542,00 100,00

3.2. Ddnh gid x6i mon
X6i mon tiém ndng

X6i mon tiém nang la qua trinh x6i mon gia dinh
rang & khu vuc nghién ctiu khong c6 su chi phéi ctia
16p tham pht va cac bién phap phong chong xéi mon.
X6i mon tiém nédng thé hién anh hudng cta cac yéu té
tu nhién (lugng mua, thé nhudng, d6 doc, do dai suon
doc) dén x6i mon dat.

So d6 x4i mon tiém ning dugc thanh 14p bang cach
tich hgp cac so d6 hé s6 R, K, LS bang cach tich hgp
va tinh toan dua trén céng cu Raster Calculator trong
phan mém ArcGIS 10.6 (ban dung thti) theo cong thtic:
A =RK. Viéc phan cdp mtic do x6i mon dugc ap dung
tiéu chuan Viét Nam (TCVN 5299:2009). Theo do,
x6i mon tiém ning dién ra ¢ hau hét trong toan khu
vic. X6i mon 6 cap do I (0 - 1 tdn/ha/ndm) - khong
x6i mon: chiém dién tich 16n nhét véi 74,71%. Cap do
II - x6i mon nhe (1 - 5 tAin/ha/nam): dién tich 18.904,84
ha (chiém 20,21%, Cap d¢ III - x6i mon trung binh (5
tdn/ha/ndm): dién tich thap chi véi 3.517,18 ha chiém
3,76%; cap do IV - x6i mon manh (10 - 50 tdn/ha/nam):
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Méi truong

dién tich chi 1.047,67 ha, chiém 1,12%; cdp d6 V - x6i
mon rat manh ( > 50 tdin/ha/ndm) c6 dién tich rat nho
187,08 ha, chiém 0,20% dién tich tu nhién toan huyén
(Hinh 7).
Hién trang x6i mon

So d6 x6i mon hién trang (thuc t€) dugc xay dung
dua trén viéc tich hgp cac so d6 hé s6 R, K, LS, C va P,
sau khi tich hgp cac so do lai v6i nhau bang cong cu
Raster Calculator trong phan mém ArcGIS 10.6 (ban
dung tht) sé dugc so d6 x6i mon hién trang (Hinh 8):

-
-
]
I i

HEEE

A Hinh 8. So do x6i mon
hién trang

A Hinh 7. So do x6i mon
tiém ndng

Két qua xay dung so d6 x6i mon hién trang huyén
Dong Phu cho thdy, cap do I - x6i mon rat it hodc khong
x6i mon (0 - 1 tdn/ha/ndm) co dién tich 63.645,98 ha,
chiém 68,04 %, thudng tap trung tai nhiing khu vuc c6
dia hinh tuong d6i bing phang do ddc < 80 hé s6 P nho
hon 0,5 va 1a nhiing khu vuc ¢6 tham rting ty nhién
tot hodc vung riing cao su, ¢ thé 1a nhiing khu vuc
canh tdc cay cong nghiép ngin ngay & viung dong bang.
Cép d6 II - x6i mon nhe (1 - 5 tdn/ha/nam); dién tich
20.878,57 ha, chiém 22,32%; cap d¢ III - x6i mon trung
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Bang 2. Dién tich va co ciu cac cip x6i mon hién trang &
bdng Phu

STT | Phén cip x6i mon Dién tich Co ciu (%)
(ha)

1 | Khong x6i mon 63.645,98 68,04

2 Xo6i mon nhe 20.878,57 22,32

3 | X46i mon trung binh 6.791,15 7,26

4 | X6i mon manh 1.917,61 2,05

5 | X6i mon rit manh 308,86 0,33
Tdéng 93.542,00 100,00

binh (5 tdin/ha/ndm) c6 dién tich thap chi véi 6.791,15
ha, chiém 7,26 % tap trung tai nhiing noi c6 do doc dia
hinh 9 - 120 I6p phu chu yéu la rting trong. Cap do IV
- x6i mon manh (10 - 50 tdin/ha/ndm) c6 dién tich chi
1.917,61 ha, chiém 2,05% tap trung tai nhiing khu vuc
c6 d6 doc dia hinh déc & cac dinh d6i, dinh nuai. Céap
do V - rat manh ( > 50 tdin/ha/ndm) c6 dién tich rat
thap véi 308,86 ha, chiém 0,33% dién tich tu nhién, tip
trung & nhiing viing nui ¢é d6 doc > 200 tham thuc vat
thua, lugng mua cao (Hinh 8 va Bang 2).

4. Két luan

Theo tinh toan lugng mat dat tiém nang tai huyén
Dbong Phu khoang 3.568,72 (tin/ha/nam), nhung cac
cdp manh va rdt manh chi chiém dién tich nho (1,32%
dién tich ty nhién), x6i mon nhe va trung binh chiém
23,97% dién tich. D6i v6i x6i mon hién trang, lugng
mat dat khoang 918,62 (tdn/ha/nam), chu yéu la cdp
x61 mon nhe va trung binh chiém 29,58% dién tich tu
nhién huyén. Nghién ctiu nay mdi chi diing lai viéc
tinh todn muc d0 x6i mon dua vao céc chi s6 theo mod
hinh mat d4t phd dung (USLE), chua thuc hién kiém
chiing x6i mon ddt bang mo hinh thuc nghiém. Trong
nghién ctiu ti€p theo can tinh toan va so sanh mtc do
x6i mon tti mo6 hinh USLE va mo hinh thuc nghiém dé
rut ra két qua chi tiét honm
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series for monitoring RUSLE cover management factor

SOIL EROSION ASSESSMENT IN DONG PHU DISTRICT,
BINH PHUOC PROVINCE

Nguyen Huy Anh, Gia Thanh Hoang, Tran Van Trong

University of Natural Resources and Environment, Ho Chi Minh City
Ha Thi Anh Hong

Nguyen Chi Thanh Political, Thua Thien - Hue province

ABSTRACT

By integrating of Universal Soil Loss Equation (USLE) and GIS techniques, the study estimates soil erosion
status in Dong Phu district, Binh Phuoc Province. The calculation combined the following factors: R (Rainfall
erosivity factor), K (Soil erodibility factor), L.S (Slope length-gradient factor), C (Cropping management
factor), P (Conservation practices factor). The resulting maps area soil erodibility and soil erosion status,
indicating that potential erodibility is at 3.568,72 ton/ha/year while erosion status is at 918,62 ton/ha/year.

Key words: USLE, erosion, GIS, Dong Phu district.
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¢ Méi trusng

DANH GIA KHA NANG KHAI THAC TAI GIENG LK7
MO NUGC KHOANG M@ DA, KIM BOI, HOA BINH

D6 Van Binh, D6 Cao Cuong
Trén Thi Kim Ha, D6 Thi Hai
Tran Van Long 2

(1)

TOM TAT

dén cac cong trinh xung quanh.

Nguodn nudc khoang Mé ba, Kim Boi, Hoa Binh dang khai thac st dung cho nhiéu muc dich. bay la mot
nguodn nudc khoang néng cé chat lugng tot, cac chi tiéu phan tich déu dat chat lugng nudc khoang uéng. Tai
giéng khoan LK7 hién dang khai thac nudc khoang d€ dong chai udéng véi cong sudt tit 80 - 100m?*/ngay(ng).
Trong tuong lai gan, lugng nudc khai thac sé ting 1én nham ddp ting nhu ciu ctia xa hdi. Vi vay, viéc danh
gia kha nang khai thac la rit cin thiét va 1a co s& khoa hoc d€ cac co quan quan ly cdp phép khai thac. T tai
liéu nghién ctiu chat lugng, trit lugng, cé thé danh giad lugng nudc khoang khai thac tit LK7 16n hon nhiéu so
v6i hién tai. Tri lugng cdp B dat 526m?*/ng, ttic 1a 16n hon 5 lan so véi trit lugng khai thac hién nay. Két qua
nghién ctiu cing chi ra rdng, chit lugng nudc khoang kha t6t, 6n dinh theo thoi gian. Khi khai thac véi cong
sudt bdng tri lugng cdp B sé tao ra mot phéu ha thap muc nudc ¢ ban kinh gan 100m nén khong tac dong

Tu khoa: Nudc khodng Kim Boi, giéng khai thdc LK7, trit lugng, khd nang khai thdc bén viing.
Nhan bai: 28/4/2021; Svia chita: 3/6/2021; Duyét ding: 6/6/2021.

1. Dat vin dé

Mo nudéc khodng néng M6 D4, xa Ha Bi (nay la
thi trdn Bo), huyén Kim Bo6i, tinh Hoa Binh phan b6
6 phan thudc cau truc vong song Da [3]. Hién nay, mo
nudc khoang nay dang dugc khai thac phuc vu dong
chai giai khat va ngdm tam du lich. Pay la mét moé nuée
khoang c6 trii lugng 16n, phan bo rong [4;6] va hién
dang dugc khai thac bdi nhiéu doanh nghiép.

L6 khoan LK7 la m¢t 16 khoan tham do két hgp khai
thac [1;4], hién dang dugc mot cong ty khai thac nude
khodng phuc vu déng chai d€ udng. Viéc khai thac va
san xudt nudc khoang da dién ra tu gan 30 ndm nay.
Luu lugng khai thac tit 80 - 100m*/ng. D€ tranh lang
phinguon tai nguyén, tii nam 2018 - 2020, ching t6i da
nghién ctiu va danh gid kha nang khai thiac bén viing
nudc khoang tai giéng khai thac LK7. Két qua nghién
ctu cho thdy, tai LK7 c6 thé khai thac véi luu lugng
526m’/ng ma van dam bao tinh bén viing.

2. Phuong phap nghién ctu
Dé nghién cdu va danh gid kha ndng khai théc,
chung t6i 4p dung cac phuong phép sau day:

"' Trudng Dai hoc M6 - Dia chdt
? Truong Dai hoc Cong nghé Giao thong vin tdi
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+ Thu thdp tai liéu: Da tién hanh thu thap cic tai
liéu lién quan dén sy phén bo, tang trii, chat lugng, tri
lugng moé nude khoang, trii lugng khai thac nhiéu nam
va két qua phén tich chat lugng nudc khoang.

+ Khado sdt thuc dia: Tién hanh khéo sat thuc dia
nham dénh gid hién trang khai thac, nhiing tac dong
dén nguodn nudc khoang nhu luu lugng khai thac, cac
nguon xa thai trong ving anh hudng dén chat lugng
nudc. Thuc hién 3 16 trinh theo dang tda tia 1dy LK7
lam tam, moi 16 trinh dai 1,0 - 1,5km, nghién ctu su
bién ddi thanh phan va sy phan b6 ctia dat da, dut gay.

+ Hut nudc thi nghiém: Tinh toan thong s6 ting
chtia va ldy mau trong qua trinh hadt nuéc.

+ Ldy mdu va phdn tich mdu nuéc khodng trong
qua trinh hiit nudc.

+ Chinh ly tai liéu viét bdo cdo két qud nghién ciiu

3. Két qua va thao luin

3.1. Vi tri khu vuc nghién ciiu
L6 khoan khai thdc nudc khoang LK7 thuéc mod
nu6c khoang Mé Da thi trdn Bo, huyén Kim Bo6i, tinh
Hoa Binh. Dién tich xung quanh LK7 thudc s& hiu



cua cong ty la 11.435,1 m* Toa do LK7 theo hé toa do
VN2000 mui chiéu 6° la: X: 2288782; Y: 552551. Vi tri
cua LK7 dugc thé hién trén Hinh 1 dudi day.

A Hinh 1. Vi tri ciia 16 khoan khai thdc nuéc khodng LK7 va
pham vi khu mé [4]

3.2. Phan bo nudc khodng

Két qua nghién ctiu cho thay, moé nuéc khoang Mé
Da phan bé trong cac tram tich tudi Pecmi - Triat, hé
tang Gi6c Cun (P, - T )gc [3;5]. Thanh phan thach hoc
cua dat da trong hé tingla Tuf va phun trao Spilit. Phan
trung tdim mo la d4 véi mau xam xanh, xam den bi cac
dut gy cat qua. Cac da bi ca nat, v vun, niit né va hoat
dong Karst manh. Kha nang ntit né cua da khong déu,
cang xa dtt gay va cang xuéng sdu muc do ntit né cang
giam. Phtic hé chiia nuéc nay bi cac phtic hé chtia nude
trong tram tich D¢ ti (Q) va tram tich Triat Hé tang
Muong Hung (T mh) pht truc tiép lén trén [3].

Két qua hut nudc thi nghiém cho thdy, ty 1¢ luu
lugng cac 16 khoan trong pham vi mé dao dong tui 0,08
I/s.m (LK14) dén 8,24 1/s.m (LK3). Cac thong s6 dia
chét thuy van nhu hé s6 dan nuéc (Km) thay déi tu 226
m*/ng dén 4,9*10° m*/ng trung binh la 77 m?/ng. Hé
s6 truyén muc nudc (a) bién doi ti 1,8.10° m*/ng dén
1,7.10°m*/ng, trung binh 4,2.10°m?/ng. Hé s6 nha nuédc
trong luc (u) bién dai tit 0,0082 - 0,014 [1;4].

Nuéc khoang c6 do khoiang héa thap (M=0,4 g/l),
bién déi tu 0,27 g/l & LK6 - 0,35 g/l & LK7 [1]. Nuéc

KET QUA NGHIEN CUU KHOA HOC ‘T%
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c6 tinh bazo yéu (pH = 7+8). Nudc khoang va nudc
ngam trong Dé ti (Q) khong cé quan hé thuy luc. Khi
hat nude thi nghiém, muc nudc trong 16 khoan LK7
ha thép, nhung nudc trong cac thanh tao Dé ti khong
thay d6i. Chi & cac vi tri diém 16 nudc khoang méi biéu
hién nudc khoang xam nhap lén phtic hé chtia nudc
trong tram tich dé tu (Q).
3.3. Ddnh gid chdt lugng nuéc khodng

D€ danh gia chét lugng nudc khoang, tac gia da
lay mau phan tich theo TCVN 6000:1995 (ISO 5667-
11:1992) va so sanh véi tiéu chudn nudc khoang
(QCVN 6-1: 2010/BYT - Quy chuén véi nude khoang
thién nhién va nudc uéng déng chai). S6 mau da lay va
phan tich la 50 mau cic loai. Lugng mau moi dgt 14y va
phén tich thé hién ¢ Bang 1.

Mau dugc gtii phén tich 6 Trung tim Ky thuat Tiéu
chuén do ludng chit lugng (Quates 1) va mau kiém tra
phan tich tai Vién Khoa hoc va Ky thuét hat nhan. Két
qua phén tich chat lugng nudc khoang dugc thé hién
trong Bang 2.

Tt két qua phén tich chat lugng nudc (Bang 2) thay
rang, nudc khoang trong 16 khoan LK7 la ngudén nudc
khoang héa thap (TDS < 0,35g/1), nudc nhat, dam bao
tdt ca cac yéu cdu ctia nudc khoang dong chai phuc vu
an udng, giai khat [10]. Pac biét, nudc trong 16 khoan
LK7 c6 nhiét d¢ dat t6i 36,5°C va ludn 6n dinh, chiing
to ngudn cap dudi sau, khong lién hé véi nude trén mét
hodc nudc nhat trong céc tang chia nudc nam trén. Tu
nhiing phén tich trén cho thay, nudc trong LK7 1a mot
nguon nudc khodng cé gia tri, kha hiém, can dugc khai
thac st dung hiéu qua.

3.4. Danh gid khad ndng khai thdc nudc khodng
tai LK7

Trii lugng khai thac nuéc khoang dugc tinh dya vao
tai liéu thi nghiém hut nudc tai LK7.

Bang 1. Khoéi lugng mau dugc ldy phan tich chit lugng nuéc khoang

TT bgt lay mau $6 mau
Hoa toan Vilugng Visinh Du lugng thuéc phong xa
dién BVTV
1 Hut nudc 1an 1 1 1 1 1 1
2 Hut nudc 1an 2 1 1 1 1 1
3 Hut nuéc 1an 3 1 1 1 1 1
4 | Lan 1 - khai thac tht 1 1 1 1 1
5 Lan 2 - Khai théc tht 1 1 1 1 1
6 Lan 3 - Khai thac thu 3 3 3 3 3
7 | Quan tric 4/2019 1 1 1 1 1
8 | Quan tric 11/2019 1 1 1 1 1
Cong 10 10 10 10 10
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Bang 2. Két qua phén tich mau nudc tai LK7 trong cac dgt hit nude thi nghiém

TT | Chi tiéu Pon vi K&t qua phan tich Min Max TB
Dot 1 Dot 2 Pot 3 Pot 4
1 pH - 7,06 7,11 7.04 7.09 6,5 7,11 6,8
2 TDS mg/l 330 335 340 350 255 395 325
3 Ham hI(,)’ng As mg/1 <0,001 < 0,001 <0.001 <0.001 <0,001 <0,001 <0,001
4 Ham lugng Cd mg/l <0,001 < 0,001 <0,001 <0,001 KPH <0,001 <0,001
5 Ham lli(jng NOa' mg/l 1,35 1,37 1.4 1.4 0,199 2,91 1,55
6 Ham llic_)’ng NOZ’ mg/l KPH KPH KPH KPH KPH <0,001 <0,001
7 Ham lli(jng Pb mg/l 0,003 0,003 0.002 0.002 KPH <0,005 0,0025
8 Ham hI()‘ng Hg mg/1 < 0,0001 <0,0001 <0,0001 <0,0001 KPH <0,0001 <0,0001
9 E. Coli CFU/250ml 0 0 0 0 0 KPH KPH
10 | Téng Coliform CFU/250ml 0 0 0 0 0 KPH KPH
11 \T;;uf}ié;ézlovﬁﬁihf; ug/l KPH KPH KPH KPH KPH <0,01 <0,01
Thu6c bao vé thuc
12 | vat nhém photpho ug/l KPH KPH KPH KPH KPH <0,01 <0,01
hiiu co
13 | Ham lugng Na mg/l 9,85 9,52 9.32 9.56 51 11,09 8,5
14 | Ham llI(jng K mg/1 2,43 2,46 2.48 2.43 1,13 2,43 1,78
15 | Ham lugng Ca mg/l 72 70 71 69 69 91 80
16 | Ham lugng Mg mg/l 17,76 17,54 17.72 17.25 8,87 17,76 13,3
17 | Ham hI()‘ng Tod mg/1 0,007 <0,1 0,004
18 | Ham lugng Flo mg/1 0,25 0,22 0.23 0.26 <0,1 <0,5 0,3
19 | Ham lli(jng HCO3' mg/l 244 247,05 240,95 245.2 198,25 245,2 221,7
20 | Ham lugng Cr mg/l <0,05 <0,05 <0,05 <0,05 KPH <0,05 0,0025
21 | Ham lugng Cu mg/l 0,002 0,001 0,001 0.001 KPH <0,01 <0,01
22 | Ham lugng CN mg/1 KPH KPH KPH <0,001 <0,001
23 | Ham lugng Mn mg/1 0,005 0,004 0,004 0,003 KPH <0,05 0,0025
24 | Nhiét do oC 36,8 36,9 36,8 36,8 36,8 36,9 36,9
25 | Do ctling CaCO3 mg/1 266 263 266 267 263 290 276,5
26 | Ham llidng CN mg/1 KPH KPH KPH KPH KPH
27 | Ham lugng Al mg/l KPH KPH KPH
28 | Ham hI()‘ng Ni mg/1 0,001 0,001 0,001 0,001 KPH 0,001 0,001
29 | Ham lugng Se mg/l KPH 0,01 0,01
30 | Ham lugng Sb mg/l KPH KPH KPH
31 | Ham hI(,)’ng Ba mg/1 0,03 0,03 0,025 0,03 0,025 0,043 0,034
32 | Ham lugng Fe mg/l 0,028 0,014 0,028 0,014 KPH <0,05 <0,05
33 | Ham lugng H,S mg/l < 0,05 <0,05 <0,05 <0,05 KPH <0,05 <0,05
34 | Ham lugng Si mg/l 5,55 9,02 7,285
35 | Ham hIQ’ng Cl mg/l 9,95 8.86 9,37 1,3 9,95 5,625
36 | Ham lugng SO42' mg/l 0,64 0,68 0.62 0,67 0,64 86,2 43,42
37 | Ham lugng Iot (I') mg/l < 0,05 <0,05 <0,05 <0,05 <0,05 <0,1 <0,03
38 | Ham lugng NH,* mg/l <0,05 < 0,05 < 0,05 < 0,05 < 0,05 <0,05 <0,05
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] Két qua phan tich
TT | Chi tiéu Pon vi Min Max B
Pot 1 Pgt 2 Pt 3 Pot 4
39 | Him lli()’ng 8102 mg/1 6,7 6,5 6.8 6,4 6,4 34,2 20,3
40 (Pll;n)l lugng Bromide | <0,1 <0,1 <0,1 <0,1 <0,1 <0,1 <0,1
r_
41 | Ham lu()'ng CO;’ mg/1 20 22 19 24 19 24 21,5
4 ‘I,)éli tﬁi u(');n%;?:gcpbcag 1 KPH KPH KPH KPH KPH KPH
(polyclo biphen]) K8 (<0,01) (<001) | (<001) | (<001) | (<001) | (<0,01)
43 | Dau khoé.ng mg/l 0 0 0 0 0 0
14 Ccaschydrocacbon 1 KPH KPH KPH KPH KPH KPH
thom da vong K8 (<0,01) (<0,01) (<0,01) (<0,01) (<0,01) (<0,01)
] E §* (m)
__ Db thi hit nwoc thi nghi¢m det 4, Q=6,1/s o™ y-onse s -
t | R*=0.9744 i
0.80 L R ——— o — i
(oY | T = 0.1058% + 1 521 100
070 2 ;L: | . e ! D!én-?).ss;l:-“m 5
0.60 oo | ; : . = e "
0.00 100 2.00 300 400 -4.00 -3.00 =200 -1.00 0.00
0.50 i s ha thip me nude | +_Tni 50 ding muc nude |
0.40 y= 0.1157x + 0.4042 a/ Db thi quan hé S vat khi hit nirée lin | b/ Bo thi quan hé S va t khi phue hoi hit nirge lan 1
0.30 R%=0.9948 | :z ()
0.20 z30 ¥ -u'.ls\rstxé;:nu _ﬁl
0.10 S (m) Z 200 ¥ 1L0292% + 12005 . / 200 4
¥ R = 05024 Ig(UT+H) R e |
000 Il
000 050 1.00 150 2.00 250 3.00 W W e R R e
o/ Do thi quan h¢ S vi t khi hit nige lin 2 o/ D thi quan hé $ va t khi phue hdi hit mrde 1in 2
A Hinh 2. D6 thi quan hé giita S va t khi khai thdc thit St y 0960+ 4129 i
500 1 h-areeg *
.00 ,: = l).‘]_-l_zzx?;:r.!tl&.‘ - . -
Trit luong cdp B: Khi hit nudc khai thac tha dai =~ " / /-— . l
ngay véi luu lugng 6,09 I/s hay 526 m?*/ng thi muc nuéc il L i _ | L |
dong 6n dinh & mtic 4,92m va tri s6 ha thap dat 2,52m. e | B T T

biéu nay ching to, 16 khoan kha giau nudc véi ti luu
lugng dat q = Q/S = 2,38 I/sm. Do thi hut nudec khai
théc thtt thé hién ¢ Hinh 2.

Trii lugng cdp B dugc xép bang trii lugng khai thac
thti nén c6 gia trila 526 m*/ng [10].

Trit lugng cdp CI1: Dugc tinh todn theo tai liéu hut
nudc véi 3 1an ha thdp muc nudce tai LK7. Két qua hat
nudc thi nghiém thé hién & Bang 3 [8;9].

Béang 3. Hat nudc thi nghiém véi 3 1an ha thip myc nuée

TT | Dgt Luu Muc Muc Tri s6 ha
hut lugng | nudc nuéc | thip(m)
nuéc (I/s) | tinh(m) | dong(m)

1 | Hathip 5,0 2,40 3,82 1,42
lan 1

2 | Hathdp 6,1 2,40 4,92 2,52
l1an 2

3 |Hathép 7,0 2,40 5,9 3,5
lan 3

4 | Khai 6,1 2,40 4,92 2,52
thac
thit

e D6 thi quan hé $ va ¢ khi hit nude ldn 3 1/ D6 thi quan hé $ va t khi phuc hoi hit mede kin 3

A Hinh 3 D¢ thi hit nuéc va phuc hoi myic nude khi hiit nuée
thi nghiém vdi 3 lan ha thdp.

Tu luu lugng hat nude va tri s6 ha thdp muc nude
néu & Bang 3 vé dugc cac do6 thi quan hé gitia thoi gian
hut nudc va tri s6 ha thdp muc nudc thé hién & Hinh 3
(a; b ¢; d; &5 ).

Tt d6 thi hut nudc thi nghiém xac lap quan hé gitia
luu lugng hut nudce véi tri s6 ha thdp muc nudc theo
phuong trinh (8, 11]:

Q=0,7S+34 (*)

Tl do tinh dugc tri s6 ha thap vao cudi ky khai thac
bang phuong phap ngoai suy la: Skt = (1,75 - 2,0) Smax
[8,9].

O day, 14y Smax = 3,5m (ha thidp muc nudc S khi hat
nudc voi luu lugng 1a 7,01/s) nén Skt = 3,5* 2,0 = 7,0m.
Do dé, theo (*) tacd: Q=0,7*7,0+3,4=4,9+3,4=
8,3 1/s. Tli d9, tinh ra dugc trii lugng cap C1 la: 456 m?/
ng va tri lugng cap C2: 329 m’/ng.
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Ddnh gid khad ndng khai thdc
+ Hién nay, LK7 dang khai thac véi luu lugng 1a 80
- 100 m*/ng san xudt nudc dong chai ban ra thi truong.
So véi trii lugng cap B da tinh todn & trén thi kha nang
c6 thé khai thac tai LK7 t6i 526 m*/ng. Nhu vay, lugng
nudc khoang chua stt dung dén (chua khai thac) 1a 526
- 100 = 426 m*/ng. Do vay, kha ndng khai thac ciia LK7
con rat I6n, 16n hon 4 lan hién nay.
+ Khi khai thac véi luu lugng 526 m’/ng thi sé gay
ra phéu ha thip muc nudc c6 ban kinh anh hudng la: R
=10 [8;9] bang 10*2,52 * = 56,9 m. Thuc té, ting chiia
nudc khodng khong dong nhat nén ban kinh R sé c6 su
di huéng, ttic la theo cac huéng khac nhau gia tri R sé
thay déi. Do vdy, can quan trac va nghién ctu chi tiét
hon khi khai thac véi luu lugng cip B.
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ABSTRACT

ASSESSMENT OF EXPLOITATION CAPABILITY IN LK7 BOHOLE OF
MINERAL WATER MINE MO DA, KIM BOI, HOA BINH

Do Van Binh, Do Cao Cuong, Tran Thi Kim Ha, Do Thi Hai

Hanoi University of Mining and Geology
Tran Van Long

University of Transportation Technology

Mineral water source Mo Da, Kim Boi, Hoa Binh is being exploited and used for many purposes. This is
a source of hot mineral water with good quality, the analyzed criteria are of the quality of drinking mineral
water. At present, in LK7 drilling well is exploiting mineral water to drink bottled water with capacity from 80
to 100m’/ng. In the near future, the amount of water exploited will increase to suply of the needs of production
to serve the society. Therefore, the exploitation capacity assessment is very necessary and is a scientific basis for
the management agencies to license exploitation. From quality research documents, the reserve can evaluate
the amount of mineral water exploited from LK7 much larger than at present. Reserve level B reached 527m?/
ng, which is 5 times larger than the current mining reserve. Research results also show that the quality of
mineral water is quite good and stable over time. When exploiting with capacity equal to reserve level B, it
will create a bridge to lower the water level with a radius of nearly 100m, so it will not affect the surrounding
structures.

Key word: Kim Boi, Mineral water, LK7 drilling well, the reserve, sustainable exploitation.
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KET QUA NGHIEN CUU KHOA HOC ‘::
VA UNG DUNG CONG NGHE

i)

XU'LY THUC VAT DEN (LAMPENFLORA) BANG PHUONG
PHAP HOA HOC - AP DUNG THU NGHIEM TAI HANG

SUNG SOT, VINH HA LONG

Do Thi Yén Ngoc, Cao Thi Huong|(1)
Tran Tan Van, Lé Anh Phuong
Poan Thi Ngoc Huyén |(2)

Lé Thi Thin, D6 Tién Thanh

Tran Thi Hanh

TOM TAT

Hang dong rat quan trong doi v6i con nguai vi chung chinh la cac phong thi nghiém tu nhién va séng dong
vé dia chat, dia mao, sinh hoc, c6 sinh vat hoc, lich sti, khao ¢6 hoc... Hang dong do6i khi la nguén thong tin
duy nhat vé cac sy kién dia chét trong qua khi. Con ngudi dén tham hang dong vi nhiéu muc dich nhu thdm
my, gidi tri, gido duc, nghién ctiu khoa hoc, khai thac tai nguyén... Cac hoat dong nhan sinh anh huéng tiéu
cuc dén moi trudng hang dong & nhiéu khia canh, do dé, ching nén dugc ti€n hanh theo huéng gidm nhe
nhiing tdc ddng nay. Trong cac hang dong dugc chiéu saing nhén tao, anh sdang dan dén su bién d6i tuong doi
vé nhiét d6 va do 4m trong moi truong hang dong va su ting trudng cua thuc vat den (Lampenflora) can dugc
han ché. Bai bao gidi thiéu viéc kiém soat sy tang trudng ctia thuc vat dén bang phuong phap héa hoc lan dau
tién dugc thti nghiém & hang Sting S6t (Vinh Ha Long) bang dung dich hydrogen peroxide (H,0O,).

Tu khoéa: Hang dong, thach nhii, lampenflora, hydrogen peroxide.

Nhan bai: 18/3/2021; Stia chita: 3/6/2021; Duyét ding: 6/6/2021.

1. M6 dau

Vinh Ha Long da 2 1an dugc UNESCO cdéng nhan la
Di san Thién nhién thé gidi véi cac gid tri ndi bat toan
cau vé canh quan va dia chat, dia mao (1994, 2000).
Viéc khai thac cac ngudn tai nguyén thién nhién, xay
dung cac tuyén tham quan trén vinh Ha Long thu hut
hang triéu khach du lich trong va ngoai nuéc hang nam
da dong gop dang ké vao GDP cua tinh Quang Ninh.
Hé thong hang dong karst cling da dugc dua vao khai
thdc va 1a mot trong nhiing diém nhan quan trong ctia
cac tuyén du lich trén vinh. D€ thu hut khach tham
quan, hé thong chiéu sang da dugc lap dit & mot s
hang (Sting S6t, Thién Cung, Tién Ong...). Anh sing
nhén tao va cac diéu kién vé d6 &m, nhiét do thich hgp
trong cac hang dong da tao diéu kién cho thuc vat phat
trién trén cac nhi dé c6 thé dé dang quan sat bang mat
thuong. Nhiing thuc vat d6 dugc goi chung la thuc

'Vién Khoa hoc Dia chdt va Khodng sdn
2 Ban Qudn ly Vinh Ha Long

vat dén (Lampenflora). Su phat trién ctia chiing anh
hudng nhiéu dén hé thong thach nhii trong hang, nhu
lam mat di mau trang tu nhién, lam giam di vé dep va
khong nhiing thé vé lau dai con anh hudng dén cdu
truc ctia cac nhia da.

ba c6 nhiéu phuong phéap xt ly thuc vat den dugc
nghién ctiu, ap dung, trong d6 cé phuong phap su
dung hoa chit. St dung hoa chét d€ tiéu diét thuc vat
den c6 thé mang lai hiéu qua cao nhu loai bo dugc thuc
vat trong thai gian dai. Tuy nhién, st dung héa chat
cang c6 thé gay doc cho nguoi st dung, ngudi tham
quan ciing nhu cac sinh vat trong hang. Van dé dat
ra la cin tim dugc loai hoa chit thich hogp, viia cé thé
loai bo dugc thuc vat den viia it gay anh hudng dén
moi truong. Phan dudi day sé trinh bay vé viéc xt ly
thuc vat dén bang phuong phap hoa hoc va két qua thu
nghiém & hang Sting S6t (Vinh Ha Long).
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2. Tong quan vé viéc st dung hoa chat xt ly thuc
vat dén trén thé giGi va & Viét Nam

Stt dung hoéa chit dé xu ly thuc vat dén da dugc
nghién ctu, 4p dung & nhiéu hang dong khac khau.
Tai Hungary, nguoi ta da st dung formaldehyde 5%
(mot loai chat tdy ria dung trong gia dinh) d€ xu ly
loai bo thuc vat den va thu dugc két qua nhu mong
dogi. Globbelaar (2000) dé xuat st dung thuoc diét co
atrazine bén canh cic bién phdap xt ly khac dé€ kiém
soat thuc vat den. Mot s6 nghién ctiu khac stt dung hop
chat tdy rtia goc clorin (ClO) nhu clorua voi hay natri
hypoclorit (NaClO) sinh ra Clo ty do cé kha ning oxy
héa va tiéu diét thuc vat [6]. Tuy nhién, trong qud trinh
st dung c6 mot lugng Clo tu do thoat ra méi trudng &
dang khi va nudc thai, c6 thé gy 6 nhiém mdi truong
khong khi va nudc trong hang, cing nhu tao ra mui
kho chiu, anh hudng dén du khach tham quan. Nhiing
tac dong nay da dugc dé cap dén trong nghién ctu
cta Faimon va cong su (2003) [7] véi hau qua la sau
qua trinh xt ly ¢6 nhiéu sinh vat s6ng trong long hang
nhu con trting da khong con xudt hién nita. Trong mot
nghién ctiu khac cua Mulec (2014) [4], tac gia da st
dung hydrogen peroxide (H,0,, oxy gia) lam chat oxy
héa dé xti ly thuc vat dén. So véi chét tdy rua tao ra Clo
tu do thi oxy gia khong tao ra mui kho chiu va it gay
ddc hai cho hé sinh thdi trong long hang cting nhu stic
khoe con nguoi. Mac du véy, viéc st dung oxy gia cling
van c6 thé gy ra tac dong tiéu cuc véi chinh thach nha
trong hang, dac biét khi st dung & nong do cao.

Tuy nhién, nhin chung, viéc st dung hoéa chét dé
kiém soat thuc vat den c6 thé gay ra nhiing hau qua
khong tot vé hé sinh thai, thim my ciing nhu stic khoe
con ngudi [8]. Nhiing hda chat trén c6 thé loai bo tat
ca nhiing gi bam trén bé mat hang dong, thach nha;
lam cho bé mdt hang dong, thach nhi tré 1én xu xi bai
16p xac vat liéu bé mat bi tdy riia sé bi canxit hoa. Bén
canh do, cac hoa chat doc hai nhu thudc diét co sé gay
tac dong xau cho stic khde con ngudi va moi truong
sinh thai, ddc biét d6i v6i moi trudng kin va nho hep
nhu cac hang dong. Do vay, viéc lam nay khong dugc
khuyén khich va bi cdm trong hau hét cac truong hop.

O Viét Nam, nghién ctiu vé thuc vat dén va tac dong
ctia anh sang dén thach nhi trong hang dong hién chua
dugc quan tdm nhiéu mic du mot s6 hang dong da
voi & cac khu bdo ton nhu Di san Thién nhién thé gisi
vinh Ha Long, Phong Nha - Ké Bang, Quan thé Danh
thang Trang An, hay cic Cong vién Dia chit Toan cdu
UNESCO (Cao nguyén da Bong Van, Non nudc Cao
Bing...) da dugc lap dit hé thong den chiéu sang dé
phuc vu tham quan du lich. Mt vai n6 lyc dau tién theo
hudng di nay c6 thé ké dén nghién ctiu ctia Trinh Anh
btic va cong su (2017) [2] & Vuon qudc gia Phong Nha
- Ké Bang. Nghién ctiu gom c6 3 phén chinh la xac dinh
mot s6 loai thuc vat dai dién trong quan xa thuc vat den,
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danh gia miic d¢ anh hudng cua thyc vat den dén vi cau
triuc bé mat thach nhii va tht nghiém xt ly thuc vat dén
bang 1 chit oxy hoa than thién v6i mdi truong la oxy gia
(H,0,) trong diéu kién phong thi nghié¢m.

2. Nguyén tic va co s6 d€ xudt hoa chat xu ly thuc
vat dén

2.1. Nguyén tdc

Viéc xti ly thuc vat dén phai triét dé, dé thuc hién va
khong gay anh huéng dén mai truong va hé sinh thai
trong long hang. Cac phuong phép xt ly c6 thé la co ly
nhu cao bd hay xit nudc ap sudt cao, héa hoc nhu st
dung thudc diét cd hoac cac chat oxy héa manh nhu cac
chét tdy, oxy gia... hay sinh hoc nhu st dung cac sinh
vat “thién dich”, thi du cac virut bién d6i gen, loai bo
cac yéu t6 can thiét cho sy hinh thanh va phat trién ctia
cdng dong thuc vat den, nhu cac phan ti chi thi cua té
bao, hodc cac phan ti can thiét cho sy chuyén hoa sit
[1]. M6i phuong phép, cach tiép can déu c6 nhiing uu,
nhugc diém nhat dinh. Vi dy, phuong phap co ly st
dung ban chai hodc xit nudc khong gay doc hai nhiéu
cho moi trudng va hé sinh thdi trong long hang nhung
c6 thé gay hong, v thach nha va dic biét 1a khong xu
ly dugc hoan toan do thuc vat dén cé kha nang bam
chic vao thach nhi. Hon niia, st dung nudc rta con
gay uét long hang, lam b4n nén hang, chua ké dén viéc
lam lay lan cac sinh vét ngoai lai, c6 hai vao moi truong
long hang.

Phuong phép héa hoc c6 uu diém la tiéu diét kha
triét d€ thuc vat den nhung cac hda chit doc hai nhu
thudc diét co sé tac dong xau dén stic khoe con nguoi
va moi truong sinh thai, ddc biét d6i v6i moi trudng
kin, nhé hep nhu cac hang dong. Do vay, viéc lam nay
khong dugc khuyén khich va bi cdm trong hau hét cac
trudng hgp. St dung cac chét c6 tinh oxy héa manh
cd 1€ la giai phap t6i uu hon ca vi kha nang gay hai dén
moi truong khong cao, ddc biét khi kiém soat dugc
nong do, tan sudt va cach thic st dung. Tuy nhién,
viéc lua chon chét oxy hoa nao va st dung liéu lugng
bao nhiéu thi cdn phai cin nhic va cd cdc nghién ciu
trude khi dp dung vao thuc t€ d€ dam bao it gay anh
hudng dén moi trudng ciing nhu canh quan, xu ly
dugc triét d€ va hgp ly vé kinh té. Ba c6 mdt s6 nghién
ctu st dung hgp chat tdy rtia géc clorin (Clo) nhu
clorua vo6i hay natri hypoclorit (NaClO) sinh ra Clo
tu do c6 kha nang oxy hoa va tiéu diét thuc vat [6].
Tuy nhién, trong qua trinh st dung cé mét lugng Clo
tu do thoat ra mdi truong & dang khi va nudc thai, c6
thé gay 6 nhiém mdi trudng khong khi va nudc trong
hang, cing nhu tao ra mui kho chiu, anh huéng dén
du khach tham quan. Hon niia, sau qua trinh xt ly c6
nhiéu sinh vat s6ng trong long hang nhu c6n trung da
khong con xudt hién nta [7]. Mdt nghién ctu khac
[4] da su dung hydrogen peroxide (H,0,, oxy gia) lam



héa chét oxy hoa dé xt ly thuc vat dén. So véi chét tdy
rtia tao ra Clo tu do thi oxy gia khong tao ra mui kho
chiu va it gay doc hai véi hé sinh thai trong long hang
cting nhu stic khée con nguoi.

2.2. Co s dé xudt héa chdt hydrogen peroxide
(H,0,)

Céc chit héa hoc phu hgp dé kiém soat thuc vat
den phai dap ing mot s6 tiéu chi nhu it gy tac dong
phu nhat dén moi trudng va sinh vat trong hang, dat
hiéu qua cao nhat, lau dai nhit trong viéc ngin chan
qua trinh quang duéng, dong thoi lai it anh hudng dén
hang, da tao hang ciing nhu cac chat liéu ctua hé thong
dién chiéu sang.

Viéc st dung DCMU (diuron, N-3, 4-dichlorophe-
nyl-N9-dimetil uré) va cac hgp chit brom nhu caumar-
tin dugc dé xudt (1977) 1a hoan toan khong phu hgp do
doc tinh ctia né. Cac chat diét ¢ chon loc nhu atrazine
(6-Chloro-N-ethyl-N9- (1methylethyl) -1, 3, 5-triaz-
in-2, 4-diamin) va si-mazine (6-Chloro-N, N9-dietyl-1,
3, 5-triazine-2, 4-diamin) khong phut hgp d€ st dung
rong rai trong hang dong vi mau xanh Ia cay trén cac
nhti d4 voi van con [3]. Déi véi cdc chat diét co it doc
hai nhu natri hypochlorite (NaOCI) hoac calcium hy-
pochlorite (Ca(OCI),) [5], cdc vi khudn cyanobacteria
dang xo nhu scytonemajulianum va leptolyngbya spp.
bi méc ket trong cac 16 héng van cé thé ton tai va sau
do sinh san [5].

Natri hypochlorite han ché t6t su phat trién cua
thuc vat den trong cac hang dong, nhung né tao mot
ganh ndng 16n cho moi truong hang dong. Tu dung
dich hypochlorit c6 thé giai phéng ra Clo. Phan ting
cta hypochlorite véi amoniac va cac hgp chat nito khac
cing c6 thé giai phong ra chloramines doc hai va thaim
chi ca cac chat trihalomethanes gay ung thu. Nong do
Clo thdp trong méi trudng hang dong c6 thé giét chét
vi sinh vat, von la mét nguon dinh dudng quan trong
cho céac sinh vét song trong hang. Clo con lam giam
do pH va do d6 hoa tan calcite [7]. Ngay cd Ca(OCl),
la chat diét khudn kha hiéu qua, nhung giéng nhu
NaOClI, n6 ciing anh huéng téi sy tao mau do cua chat
nén carbonate do qua trinh oxy héa Fe** thanh Fe**
két thia nhu mot hydroxit sat vé dinh hinh (Fe(OH),)
[5]. D€ ngin chédn sy phat trién cta thuc vat dén, mot
s6 nha khoa hoc trén thé gidi [7] dé xuit su dung
hydrogen peroxide (H,0,) thay vi dung dich NaOCI
5%. Vi thyc té€ H O, khi phan huy trong tu nhién tao
thanh nuéc va oxy (H,0,H,O + O,). Tinh oxy héa
trong moi truong kiém ctia hydrogen peroxide (H,0,)
dugc thé hién trong phuong trinh: HO,- + H,O + 2e’
= 30H". Vi thé oxy hoa khu la E° = +0,88V ¢6 tinh
oxy hoa tuong tu nhu cidc hgp chit hypoclorit. Phan
ting oxy hoa véi cdc hgp chét hitu co, (CH,0) , xay ra
theo phuong trinh sau: (CH,0), + 2n HO,- = nCO, +
nH,O + 2nOH'". Phuong trinh cho thdy cac san phdm

KET QUA NGHIEN CUU KHOA HOC ‘T;E
VA UNG DUNG CONG NGHE

tao thanh tii hydrogen peroxide (H,0,) khong c6 chat
nao gay hai cho moi trudng.

Chinh vi vdy, viéc st dung cac chét c6 tinh oxy hoa
manh nhu hydrogen peroxide (H,0,) c6 thé la giai
phép t6i uu hon ca vi kha nang giy hai dén moi trudng
khong cao, dac biét khi chung ta kiém soat dugc nong
do, tan sudt va cach thtc st dung.

3. Ap dung thii nghiém xi ly thuc vat dén bing
dung dich hydrogen peroxide (H,O,) trong hang
Sting Sot

Sau khi trién khai nghién ctiu danh gia hién trang
thuc vat deén trong hang Sting Sot, tip thé tac gia da
dé xudt va trién khai ap dung thu nghiém xu ly thuc
vat den & day bang hop chat hydrogen peroxide (H,0,)
khong c6 tac hai t6i nén hang, thach nhii, méi truong
nudc ciing nhu con nguadi. Viéc thit nghiém dugc chia
lam nhiéu buéc nham dua ra s6 budc (chu trinh) xt ly
to1 uu. Thuc hién phan tich mau thuc vat va phén tich
vi cdu tric thach nha sau méi bude xti ly nham danh
gia tac dong cua cac hgp chat st dung dén ca thuc vat
can xt ly va nén thach nha.

3.1. Lua chon khu vic thii nghiém

Lua chon 3 khu vuc tht nghiém, méi khu vic gobm
3 6 (15 x 20 cm) tuong ting v6i 3 nong do dung dich
hydrogen peroxide (H,0,) : 12, 15 va 18% (Hinh 1).

Lay mau thuc vat 6 cac diém va cac vi tri thi nghiém
sau moi dgt thit nghiém. Phén tich mau thyc vat sau 30,
60 va 180 ngay phun hoa chat hydrogen peroxide danh
gid su xudt hién lai ctia thuc vat. Tuy nhién, trong thai
gian tién hanh tht nghiém da dién ra dich Covid-19
nén vinh Ha Long da thuc hién gian cach xa hoi va
diing dén khach du lich tii ngay 12/3 - 1/5/2020. Chinh
vi vdy, dot khdo sat, quan trac cudi cung dugc tién hanh
sau 225 ngay (khoang 7,5 thang).

DI1. Phong
! gan cira Néng d6 dung dich hydrogen
vao hang, | = peroxide H20 & cdc vi tri xir 1y
cd  4nh —
sang  dén Nong 44
(LED max Vi triap dung
50W) va STT | dung xirly | dich
4nh Séllg hoa chat H:0,
tu nhién (%)
Dl/1 15
D2. Phong 1 |D1 D12 12
2, anh D1/3 18
sang  dén D2/1 15
(LED max 2 |D2 D22 12
S0W) D2/3 18
Dh3,- 1[1"“5'}3 3 D3 ggg ig
chin cua
hang, anh D273 18
sang dén
(LED max
68W)

A Hinh 1. Cdc diém thii nghiém xit Iy thuic vat dén bang dung
dich hydrogen peroxide (H,0,) trong hang Sting St
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D3/1

D372 D3/3

A Hinh 2. Thach nhii & cdc vi tri tru6c khi phun héa chdt thi;
nghiém: (a) - Bé mdt thach nhii sdn sti (D1/1, D1/3, D2/1,
D2/2, D2/3), (b) - Bé mdt thach nhii tron (D1/2, D3/1, D3/2,
D3/3)

3.2. Quy trinh thil nghiém
Chudn bi héa chat: H,0, 30%; Na,CO, va NaHCO;
Pha dung dich H,O, v6i 3 néng do 12%, 15%, 18%, do
pH=7-8 (Bang1).

Bing 1. Pha dung dich H,O, & cic ndng do dung cho
thu nghiém

TT | Nong Luogng hoa chit (ml) Dbinh
d6% | H O, | NaHCO, | Nugc | mic
30% Na,CO, cit (ml)

(pH=7-8)
1 15% 500 75 425 1000
12% 400 75 525 1000
18% 600 75 325 1000

Tién hanh xt ly thuc vat den tai cac vi tri thtt nghiém
ngay sau khi pha dung dich H,O,. Panh ddu 6 mau thu
nghiém tai méi vi tri tht nghiém 15 x 20 cm (300 cm?),
lugng hoa chat st dung khoang: 0,05 - 0,07 ml/cm?
phun déu 25 ml dung dich H,O, pH =7 - 8 trén bé mit
mdi 6 mau. Hoa chét dugc phun lap sau lan phun dau
tién 2 gio, 24 gio (1 ngay) va 360 gio (15 ngay).

Két qua thtt nghiém xu ly thuc vat dén bang dung
dich hydrogen peroxide (H,0,) quan trac trong thoi
gian hon 7 thang (225 ngay) thay ro6 16p thuc vat dén da
dugc loai bo, bé mét thach nhii sach va sang hon so véi
trudc khi phun tht nghiém (Hinh 3).

Tién hanh 14y mau thuc vat tai cdc 6 mau, phan tich
va xac dinh s6 lugng té bao thuc vat. Két qua phan tich
dugc thé hién tai Hinh 5.
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Hinh anh
trwedrc khi o

Hinh anh sau khi x by

D1/1-15%

D1/2-12%

D1/3-18%

e

D2/1- 15%

D2/2 - 12%
T _

Ssuw 14

5Sauw 225

D3/1- 15%

D3/2- 12%

D3/3-18% | Ssu 14 pzgy Sau 30 nzay Sau 90 nzay Sau 225 neay

A Hinh 3. Két qud sau khi phun thii nghiém bdng dung dich
oxy gia sau 14 ngay, 30 ngay, 90 ngay va 225 ngay

M3t dd t& bao tdo sau thir nghiém hod chat

:
L[ ][]

ST

I

D1fz-1-2% DI/1-15% | D1/3-18% | D2/2-12% | D2/1-15% | D2/3-18% | D3/2-125 | D3/1-15% | D3/3-1
=30 ngiy [ [ ° [ ° °
W60 ngay 401200 0 o 0 673 336 201

537 0 421667 | 419000
437 [ 90867 | 50667 | 36000

2

o

5]

90ngdy | 394000 | 45300
W225ngay| 17667 [
| ]

ooocu
olale|e
R
S
g

A Hinh 4. Két qud phan tich mdt do t€ bao thuc vat (€ bao/
cm?) sau khi phun hydrogen peroxide tai cdc vi tri thii nghiém
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Mat dd té bao tao sau thir nghiém
hoé& chat & diém D1

Mat do té bao tao sau thir nghiém
hod chat & diém D2

Mat d6 té bao tao sau thir nghiém
hoa chat & diém D3

500000

& 450000 _ &00
E  aooooo =
g —X £
= ssoooo // o =y
E 300000 7 AN < a0
£ 250000 = N B
= 200000 of N i
£ 150000 7 AN ® 200
¥ 100000 7 AN ¥ oo
§  soooo F
o { 2 - o .
30 ngay 50 ngay 90 ngay 225 ngay 30 ngay
[=e=D1s2-12% o 401200 394000 17667 —+—D2/2-12% o
|—m—p1/1-15% o o 45300 o [—m—p2/1-15% °
| D1/3-18% ° o o o D2/3-18% o

Mit dg 1€ bio téo (th/em2)

AN

e 90 ngay 225 ngay

——D3/2-125 | ) 673 447300 90667

—=—D5/1-15% o 336 421667 | 50667
D3/3-18% o | 202 a19000 | 36000

A Hinh 5. Mat d¢ té bao (t€ bao/cm?) tai cdc vi tri sau khi phun hydrogen peroxide D1 - a), D2 - b), D3 - ¢)

Mat do té bao tdo phan tich dugc tai mdi vi tri
phun hoéa chat qua cac dgt khao sat dugc thé hién trong
cic biéu do6 a, b, ¢ (vi tri D1 - Biéu d6 a, vi tri D2 - Biéu
d6 b; vi tri D3 - Biéu do ¢).

4. Két qua va thao luan

Két qua phén tich mét do té bao thuc vat sau khi
phun héa chét hydorgen peroxide (H,0,) thii nghi¢ém
tai 3 vi tri trong hang Sting S6t dugc thé hién trong
cac Hinh 4 va 5. Sau 30 ngay (1 thang) & cac vi tri thu
nghiém cac ndéng do 12, 15 va 18% déu khong thay thuc
vat dén xudt hién trd lai. Sau 90 ngay, thuc vat xuét hién
trd lai 6 ca 3 vi tri thi nghiém véi mét do khac nhau tuy
thudc vao nong do dung dich phun.

Mot diéu dé thdy la & cac vi tri phun dung dich
hydrogen peroxide nong d6 12% thuc vét phat trién tré
lai sém hon v6i mét d6 16n hon so véi cac vi tri con lai;
vi tri phun dung dich hydrogen prexide 18% thuc vat
phat trién trd lai chdm nhét. Diém D2 c6 két qua xt ly
tot nhat; sau 6 thang mdi c6 thuc vat phat trién trd lai
& vi tri dugc phun dung dich néng d6 12%; diém D3 c6
su phat trién trd lai ctia thyc vat & tat ca cac vi tri chi
sau 3 thang xti ly; diém D1 da xudt hién thuc vat trd lai
& cac vi tri dugc phun dung dich néng do 12%, 15% ti
sau 3 thang va 6 thang. Két qua xt ly khac biét c6 thé
do khong chinong do H,0, st dung ma con do vi tri xt
ly. Cac diém D1, D2 va D3 déu c6 anh sang den nhung
diém D1 con c6 mét phan anh sang tu nhién. Ngoai ra,
cdc diém D1 va D3 vé mua mua con c6 dd 4m cao do
nudc thim thau tu trdn hang xuéng nén hang trong khi
diém D2 d6 4m thép, khong c6 nudc. Nhiing quan sat
nay chiing té nudc chay ciing tao diéu kién thuan lgi
cho su phat trién cta thuyc vat. Cac két qua trén cing
cho thdy, cac nong do 15% va 18% kéo dai thoi gian
ngan chdn thuyc vat ¢ diém xu ly khong c6 nude. Sau
7,5 thang, mat do thuc vt giam va c6 vi tri khong phat
hién thuc vét so véi thang thii 6 la do tac dong ctia viéc
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Springer, Dor- drecht, pp. 317-343.

tat den chiéu sang trong hang tit ngay 12/3/2020. bDiéu
nay thém mot 1an niia chiing té anh saing dén dong vai
tro quyét dinh trong su phat trién trd lai ctia thuc vat.

5. Két luan

Kiém soat sy tang trudng cta thuc vat den
(Lampenflora) biang phuong phap héa hoc l4n dau tién
dugc thu nghiém trong thuc té & Viét Nam 6 hang Sting
S6t (vinh Ha Long) bang dung dich hydrogen peroxide
(H,0,) v6i 3 nong do 12%, 15%, 18% & ba vi tri déu c6
kha nang loai bo thuc vat. Tuy nhién, thoi gian ngan
chén hiéu qua thuc vat dén & cac vi tri khac nhau véi
nong do dung dich phun khac nhau c6 sy khac biét
rd6. Nong do 12% chi c6 kha nidng ngan chdn thuc vat
den trong thoi gian 1 thang; cac nong do 15% va 18%
¢ nhiing noi kho (khong cé nudc) thoi gian ngian chdn
thuc vat dén c6 thé dén 6 thang (Diém D2). O céc vi tri
c6 nudc xudt hién thai gian ngan chdn thuc vat den ctia
cac nong do 15% va 18% la 3 thang. Trd ngai chinh la
do anh sang van con ton tai & khu vuc nghién ctiu va
thuc t€ la thi€u phuong phap ngan chan sy phat trién
ctua Lampenflora. Viéc nghién ctiu va lam r6 mdi tuong
quan gitia nhiét do, d6 &m trong hang véi muc do chiéu
sang va mat do khach du lich dé lam co s& dé xudt stic
chtta phtt hgp cho cac hang dong du lich sé dugc giai
quyét trong cac nghién ctiu ti€p theo. Trong chuyén dé
t6i, tap thé tac gia sé gidi thiéu ti€p vé giai phdp anh
sang nham han ché sy phat trién cta Lampenflora
trong hang Sting Sét.
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chiéu sang nhén tao dén sy phat trién, xdm l4n cta thuc
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ly va dé xudt bién phap hiéu qua dé xti ly, han ché anh
hudng cta thuc vét trong hang dong” do S& Khoa hoc
va Cong nghé tinh Quang Ninh cip kinh phi véi sy hod
trg ctia Ban Quaén ly Vinh Ha Longm
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CHEMICAL TREATMENT OF LAMPENFLORA. TRIAL APPLICATION
IN SUNG SOT CAVE, HA LONG BAY

Do Thi Yen Ngoc, Cao Thi Huong, Tran Tan Van, Le Anh Phuong, Doan Thi Ngoc Huyen
Vietnam Institute of Geosciences and Mineral Resources

Le Thi Thin, Do Tien Thanh, Tran Thi Hanh

Ha Long Bay Management Board

ABSTRACT

Caves are highly significant to humans because they are natural and living laboratories for geology, geo-
morphology, biology, paleontology, history, archeology, etc. Caves are sometimes the only source of informa-
tion about geological events in the past. People visit caves for many purposes such as aesthetics, entertain-
ment, education, scientific research and resource exploitation, etc. Human activities have negatively affected
the cave environment in many aspects; and therefore, they should be carried out in such a way that could
mitigates these effects. In artificially illuminated caves, the light that leads to a relative variation in temperature
and humidity in the cave environment and the growth of lamp plants (Lampenflora) should be limited. This
paper introduces the chemical control of Lampenflora growth that was first tested in Sung Sot Cave (Ha Long
Bay) using hydrogen peroxide solution (H,0O,).

Key word: Cave, stalactite, lampenflora, hydrogen peroxide.
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THANH PHAN LOAI VA SU PHAN B6 CUA MOI (ISOPTERA)

G VIET NAM

Nguyén Quéc Huy [(1)
Nguyén Thi My

Nguyén Thay Hién 2

TOM TAT

Tu khoa: Moéi, phan bo, Viét Nam, phan loai hoc.

Moi (Isoptera) kha da dang vé loai va c6 vai tro quan trong trong tu nhién nhung mot s6 loai lai la doi
tuong gy hai kinh t€ nghiém trong. Két qua téng hgp gan 40 tai liéu nghién ctiu vé da dang méi & Viét Nam
ttt khi bat dau cho dén ndm 2020 cho thdy, c6 251 loai, 45 gidng, 9 phan ho va 4 ho da dugc ghi nhan & Viét
Nam. Méi c6 dic trung phéan b riéng theo tling nhém va muc d¢ da dang vé loai la khac nhau 6 cac ving khi
héu cta Viét Nam. S6 lugng loai mdi dugc ghi nhin nhiéu nhét & vung Biac Trung bo (168 loai), tiép dén la
Dbong Béc bo (129 loai), Nam Trung bo (98 loai), Tay Nguyén (84 loai), Pong Nam bo (72 loai), Tay Bac b
(39 loai) va cudi cling 1a viing Tay Nam bo (11 loai). Bén canh do, nghién ctiu nay ciing cap nhét cac tai liéu hé
théng phan loai hoc vé moi trén thé gisi, chuén héa vi tri phén loai ctia mot s6 loai, giong, phan ho, ho méi &
Viét Nam va dua ra mot danh sach thanh phén loai méi day da nhét ti truéc dén nay.

Nhdn bai: 10/6/2021; Stia chiia: 15/6/2021;Duyét ddng: 21/6/2021.

1. M6 dau

Moi (Isoptera) thudc nhém con trung xa hoi xudt
hién vao cu6i ky Jura (Engel et al., 2009), trudc kién
khoang 30 triéu nam va dugc xép vao phan by Canh
déu thudc bo gian (Blattaria) (Krishna et al. 2013)[1].
Chung c6 su phan chia déng cdp ciing nhu phan cong
chtic nang cong viéc ré rang trong quan toc. Trong tu
nhién, méi la sinh vat c6 1gi do khi chiing tham gia vao
qua trinh phan giai vat chat hiiu co c6 ngudn goc tu
xenluld dé€ tao thanh dudng va cac chit don gian hon
trong chu trinh chuyén hoa vét chat (Abe, 1979)[2], tuy
nhién, mot s6 loai la doi tugng gay hai doi véi cay trong,
dé dap vanha ctia (Roonwal & Chhotani, 1989)(3]. M&i
kha da dang vé loai, trén thé gi6i c6 3.106 loai thudc
330 gidng, 12 ho da dugc ghi nhan (bao gdém ca nhiing
loai héa thach) (Krishna et al. 2013) [1]. Viét Nam ndm
trong vung khi hau nhiét déi, noi cé diéu kién thuan
lgi cho m&i phat trién. Nghién ctiu vé méi § Viét Nam
da dugc thuc hién tii dau thé ky XX, Bathellier (1927)
[4] tién hanh nghién ctiu m6i 6 Dong Duong va da ghi
nhan 19 loai & Viét Nam. Harris (1968)[5] ghi nhén 27
loai, Nguyén Dtic Kham va cong su (2007)[6] da cho ra

' Vién Sinh thdi va Bdo vé cong trinh
2 Dai hoc Khoa hoc Ty nhién, Pai hoc Quéc gia Ha Noi

doi mot cudn sach vé khu hé méi Viét Nam, véi tong
6 101 loai. Trinh Van Hanh va cong su. (2010)[7] da
phan tich cic mau méi luu tri tai Vién Phong trii moi
va bao vé cong trinh (nay la Vién Sinh thai va Bao vé
cong trinh) da ghi nhén 132 loai moi & Viét Nam. Cho
dén nay, c6 khd nhiéu nghién ctiu vé thanh phan moéi &
Viét Nam dugc thuc hién, nhiéu loai mdi cho Viét Nam
dugc ghi nhan. Tuy nhién, chua c6 mot nghién ctiu hé
thong day du vé khu hé méi ctia Viét Nam. Nghién ctiu
nay dugc thuc hién dua trén viéc tdng hgp cac tai liéu
da cong bo vé thanh phan méi & Viét Nam tii nam 1927
cho dén thang 1/2020 nham c6 dugc cai nhin téng quat
vé khu hé mai, cing nhu lam co sd dinh huéng cho cac
nghién ctiu vé phén loai hoc, nghién ctiu vé sinh hoc,
sinh thai hoc cia moéi ¢ Viét Nam trong tuong lai.

2. Vat liéu va phuong phap nghién ciiu

Thu thap cac tai liéu nghién ctiu vé da dang moéi &
Viét Nam tui trudc ndm 2020, bao gom cac luén an, bai
bao da dugc cong bo tai cac hoi nghi, tap chi chuyén
nganh trong va ngoai nudc.

Lap danh sach cac loai moéi da dugc cong bo & Viét
Nam va dua vao danh muc taxon vé mdi trén thé gisi
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gan day nhat cua Krishna et al. (2013) [1] d€ chuén lai
taxon ctua moi 6 Viét Nam.

Phan tich, danh gia tinh hinh nghién ctu, ciing nhu
s6 lugng loai méi ghi nhan vé phan bé ctia moi theo cac
vung khi hju ¢ Viét Nam (gom: Tay Bac B, Dong Bic
b, Bac Trung bo, Nam Trung bd, Tay Nguyén, Dong
Nam b¢ va Tay Nam bo).

3. Két qua va thao ludn
3.1. Thanh phén loai méi phan b6 & Viét Nam

Dua vao hé thong phan loai méi ctia Krishna et al.
(2013) va két qua t6ng quan tii hon 40 tai liéu trong va
ngoai nudc nghién ctu vé da dang moi & Viét Nam,
da lap dugc danh sach véi 265 loai (bao gom ca 2 loai
dugc xdc dinh dén giong, loai sp.) thudc 45 giong, 9
phan ho, 4 ho mdi dugc ghi nhan cho khu hé moi Viét
Nam (Bang 1).

Bang 1. Danh sach cac loai méi da ghi nhin ¢ Viét Nam

So6 loai Tén khoa hoc

ARCHOTERMOPSIDAE
Engel, Grimaldi, and Krishna, 2009
Hodotermopsis Holmgren, 1911

1 Hodotermopsis sjostedti Holmgren, 1911

2 Hodotermopsis japonicus Holmgren, 1912*

Archotermopsis Desneux, 1904

3 Archotermopsis kuznetsovi Beljaeva, 2004
KALOTERMITIDAE Ederlein, 1909
KALOTERMITINAE, Froggatt, 1897

Glyptotermes Froggatt, 1897

Glyptotermes almorensis (Gardner, 1945)

Glyptotermes ceylonicus (Holmgren, 1911)

Glyptotermes fuscus Oshima, 1912

Glyptotermes guizhouensis Ping & Xu, 1986

Glyptotermes longnanensis Gao & Zhu, 1980

O (00 | |\ | U |

Glyptotermes montanus Kemner, 1934

10 | Glyptotermes satsumensis (Matsumura, 1904)

11 Glyptotermes succineus Ping & Gong, 1986

12 | Glyptotermes tsaii Huang & Zhu, 1986

Neotermes Holmgren, 1911

13 Neotermes binovatus Han, 1984

14 | Neotermes termillesemus Nguyen, 1971

S loai Tén khoa hoc
15 Neotermes koshunensis (Holmgren, 1912)
16 | Neotermes tuberogulus Xu & Han, 1985
Cryptotermes Banks,1906
17 | Cryptotermes declivis Tsai & Chen, 1963
18 | Cryptotermes domesticus (Haviland, 1989)
19 | Cryptotermes havilandi (Sjostedt, 1900)
RHINOTERMITIDAE Light, 1896
PRORHINOTERMITINAE Quennedey &
Deligne, 1975
Prorhinotermes Silvestri, 1909
20 | Prorhinotermes tibiaoensiformis Ahmad, 1965
RHINOTERMITINAE Froggatt, 1896
Parrhinotermes Holmgren, 1910
)1 Parrhinotermes khasii Roonwal & Sen-Sarma,
1956
Schedorhinotermes Silvestri, 1909
22 Schedorhinotermes bidentatus (Oshima, 1920)
23 Schedorhinotermes brevialatus (Haviland, 1898)
24 | Schedorhinotermes fortignathus Xia & He, 1980
25 | Schedorhinotermes ganlanbaensis Xia & He, 1980
26 | Schedorhinotermes javanicus Kemner, 1934
27 | Schedorhinotermes magnus Tsai & Chen, 1963
28 | Schedorhinotermes malaccensis Holmgren, 1913
29 | Schedorhinotermes makassarensis Kemner, 1934
30 Schedorhinotermes medioobscurus Holmgren,
1914
31 Schedorhinotermes tarakensis (Oshima, 1914)*
32 | Schedorhinotermes translucens (Haviland, 1898)
33 Schedorhinotermes sarawakensis (Holmgren,
1913)
34 | Schedorhinotermes rectangularis Ahmad, 1965
COPTOTERMITINAE Homlgren, 1910
Coptotermes Wasmann, 1896
35 | Coptotermes curvignathus Holmgren, 1913
36 Coptotermes ceylonicus Holmgren, 1911
37 | Coptotermes emersoni Ahmad, 1953
38 | Coptotermes formosanus Shiraki, 1909
39 | Coptotermes guizhouensis He & Qui, 1992
40 | Coptotermes havilandi Holmgren, 1911*
41 Coptotermes longistriatus Li & Huang, 1985
42 Coptotermes minutus Li & Huang, 1985
43 Coptotermes suzhouensis Xia & He, 1986
44 | Coptotermes travians Holmgren, 1898
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45 Coptotermes gestroi (Wasmann, 1896) 78 Macrotermes estherae (Desneux, 1908)
Coptotermopsis Nguyen, 1971 79 Macrotermes gilvus (Hagen, 1858)
46 Coptotermopsis dimorphus Nguyen, 1971 80 Macrotermes guangxiensis Han, 1986
HETEROTERMITINAE Froggatt, 1896 81 Macrotermes hainanensis Li & Ping, 1983
Heterotermes Froggatt, 1897 82 Macrotermes hienensis Vuong, 1997
47 Heterotermes solidimandibulas Li & Xiao, 1989 83 Macrotermes incisus He & Qiu, 1990
Reticulitermes Holmgren, 1913 84 Macrotermes latignathus Thapa, 1981
48 | Reticulitermes affinis Hsia & Fan, 1965 85 | Macrotermes longiceps Li & Ping, 1983
49 | Reticulitermes assamensis Garder, 1944 86 | Macrotermes luokengensis Lin & Shi, 1982
50 Reticulitermes cancrifemuris Zhu, 1984 87 Macrotermes malaccensis (Haviland, 1898)
51 Reticulitermes chinensis Snyder, 1923 88 Macrotermes maesodensis Ahmad, 1965
52 | Reticulitermes dangi Nguyen, 1971 89 | Macrotermes menglongensis (Han, 1986)
53 | Reticulitermes dinghuensis Ping, Zhu & Li, 1980 90 | Macrotermes planicapitatus Gao & Lau, 1996
54 | Reticulitermes flaviceps (Oshima, 1911) 91 | Macrotermes phongnhaensis Quang, 2003
55 | Reticulitermes fukienensis Light, 1924 92 | Macrotermes pumatensis Quang, 2003
56 | Reticulitermes guangzhouensis Ping, 1985 93 | Macrotermes orthognathus Ping & Xu, 1985
57 | Reticulitermes lii Ping & Huang, 1992 94 | Macrotermes serrulatus Snyder, 1934
58 | Reticulitermes magdalenae Bathellier, 1927 95 | Macrotermes sonngaensis Vuong 1997
59 Reticulitermes microcephanus Nguyen, 1971 96 Macrotermes tuyeni Vuong, 1996
60 Reticulitermes mirus Gao, Zhu & Zhao, 1985 Microtermes Wasmann, 1902
61 Reticulitermes pingjiangensis Tsai & Peng, 1983 97 | Microtermes dimorphus (Tsai & Chen, 1963)*
62 | Reticulitermes setosus Li & Xiao, 1989 98 | Microtermes incertoides Holmgren, 1913
63 Reticulitermes solidimandibulas (Li & Xiao, 99 | Microtermes insperatus Kemner, 1934
1989)* 100 | Microtermes jacobsoni Holmgren, 1913
64 | Reticulitermes speratus (Kolbe, 1885) 101 | Microtermes obesi Holmgren, 1913
65 lllge;izculitermes tianpingshanensis Zhu & Huang, 102 | Microtermes pakistanicus (Tsai & Chan, 1963)*
103 | Microtermes pallidus (Haviland)*
66 | Reticulitermes yinae Zhu, Huang & Li, 1986
Ancistrotermes Silvestri, 1912
67 | Reticulitermes wugangensis Huang & Yin, 1983 - —
104 | Ancistotermes pakistanicus Ahmad, 1955
TERMITIDAE Westwood, 1840
105 | Ancistrotermes crassiceps Zhu & Wang, 1991
MACROTERMITINAE Kemner, 1934
106 | Ancistrotermes ganlanbaensis Zhu & Wang, 1991
Macrotermes Holmgren, 1909
Odontotermes Holmgren, 1910
68 Macrotermes acrocephalus Ping, 1985
107 | Odontotermes angustignathus Tsai & Chen, 1963
69 Macrotermes annandalei (Silvestri, 1914) -
- 108 | Odontotermes assamensis Holmgren, 1913*
70 | Macrotermes barneyi Light, 1924 -
109 | Odontotermes assmuthi Holmgren, 1913
71 | Macrotermes beaufortensis Thapa, 1981
110 | Odontotermes boetonensis Kemner, 1934
72 Macrotermes carbonarius (Hagen, 1858) -
- 111 | Odontotermes butteli Holmgren, 1913
73 Macrotermes catbaensis Quang, 2003
112 | Odontotermes brunneus (Hagen, 1858)
74 | Macrotermes chaiglomi Ahmad, 1965
- 113 | Odontotermes ceylonicus Wasmann, 1902
75 | Macrotermes chebalingensis Ping & Xu, 1993
114 | Odontotermes conignathus Xia & Fan, 1982
76 Macrotermes choui Ping, 1985 -
115 | Odontotermes djampeensis Kemmer, 1934
77 | Macrotermes declivatus Zhu, 1995
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So6 loai Tén khoa hoc So6 loai Tén khoa hoc

116 | Odontotermes feaeoides Holmgren K&N, 1919 APICOTERMITINAE GRASSE’ & NOIROT,

117 | Odontotermes feae (Wasmann, 1896) 1955

118 | Odontotermes fontanellus Kemner, 1925 Speculitermes Wasmann, 1902

119 | Odontotermes formosanus (Shiraki, 1909) 155 | Speculitermes donghaensis Nguyen, 1971

120 | Odontotermes grandiceps Holmgren, 1913 Euhamitermes Holmgren, 1912

121 | Odontotermes gravelyi Silvestri, 1914 156 | Euhamitermes hamatus (Holmgren, 1912)

122 Odontotermes giriensis Roonwal & Chhotani, Indotermes Roonwal and Sen-Sarma, 1958
1962 157 | Indotermes bangladeshiensis Akhtar, 1975

123 | Odontotermes hainanensis (Light, 1924) 158 | Indotermes vietnamensis

124 | Odontotermes h.thuthieni Nguyen & Le TERMITINAE SJOSTEDT, 1926

125 | Odontotermes holmgreni Snyder, 1949 Microcerotermes Silvestri, 1901

126 | Odontotermes horni Wasman, 1902 159 | Microcerotermes bugnioni Holmgren, 1911

127 | Odontotermes javanicus (Holmgren, 1912) 160 | Microcerotermes burmanicus Ahmad, 1947*

128 | Odontotermes khechensis Son N'T, 2004 161 | Microcerotermes crassus Snyder, 1934

129 | Odontotermes latigula (Snyder, 1934) 162 | Microcerotermes dubius (Haviland, 1898)

130 | Odontotermes longignathus Holmgren, 1914 163 | Microcerotermes rhombinidus Ping & Xu 1984

131 Odontotermes malabaricus Holmgren K&N, 164 | Mic. labioangulatus Sen-Sarma & Thakur, 1975
1517 165 | Microcerotermes marilimbus Ping & Xu, 1984

132 | Odontotermes makassarensis Kemner, 1934 166 | Microcerotermes minutus Ahmad, 1965

133 | Odontotermes maesodensis Ahmad, 1965 167 | Microcerotermes paracelebensis Ahmad, 1967

134 | Odontotermes obesus (Rambur, 1842) 168 | Microcerotermes remotus (Ping & Xu, 1984)

135 | Odontotermes oblongatus Holmgren, 1913 Globitermes Holmgren, 1912

136 | Odontotermes pahamensis Nguyen, 1971 169 | Globitermes mengpengensis Zhu & Huang, 1990

137 | Odontotermes parallelus Li, 1986 170 | Globitermes menglaensis Huang & Zhu, 1990

138 | Odontotermes paraoblongatus Ahmad, 1965 171 | Globitermes minor Han, 1987

139 | Odontotermes proformosanus Ahmad, 1965 172 | Globitermes sulphureus (Haviland, 1898)

140 | Odontotermes prodives Thapa, 1982 Amitermes Silvestri, 1901

141 | Odontotermes pyriceps Fan, 1985 173 | Amitermes longignathus Ahmad, 1965

142 | Odontotermes sarawakensis Holmgren, 1913 Angulitermes Sjostedt, 1924

143 | Odontotermes thachkheensis Son N'T, 2004 174 | Angulitermes obtusus (Holmgren, K & N, 1917)

144 | Odontotermes yunnanensis Tsai &Chen, 1963 Termes Linnaeus, 1758

145 | Odontotermes wallonensis Wasmann, 1902 175 | Termes comis Haviland, 1898

146 | Odontotermes wuzhishanensis Li, 1986 176 | Termes marjoriae (Snyder, 1934)
Hypotermes Holmgren, 1913 177 | Termes laticornis Haviland, 1898

147 | Hypotermes dabanensis Son N'T, 2004 178 | Termes propinquus (Holmgren, 1914)

148 | Hypotermes makhamensis Ahmad, 1965 Capritermes Wasmann, 1897

149 | Hypotermes obscuriceps (Wasmann, 1902) 179 | Capritermes frontalus Dtic Kham, 1971

150 | Hypotermes sumatrensis Holmgren, 1913 Pericapritermes Silvestri, 1914

151 | Hypotermes vinaensis 180 | Pericapritermes gutianensis Li & Ma, 1983

152 | Hypotermes xenotermitis (Wasmann, 1896) 181 | Pericapritermes jangtsekiangensis Kemner, 1925*

153 | Hypotermes wayaoensis Zhu & Wang, 1990 182 | Pericapritermes latignathus (Holmgren, 1914)

154 | Hypotermes winifredi Ahmad, 1953 183 | Pericapritermes nitobei (Shiraki, 1909)




KET QUA NGHIEN CUU KHOA HOC

VA UNG DUNG CONG NGHE
So6 loai Tén khoa hoc So6 loai Tén khoa hoc
184 | Pericapritermes paraspeciosus Thapa, 1981 219 | Nasutitermes gardneri Snyder, 1933
185 | Pericapritermes semarangi Holmgren, 1913 220 | Nasutitermes havilandi (Desneux, 1904)
186 | Pericapritermes tetraphilus (Silvestri, 1922) 221 | Nasutitermes matangensis (Haviland, 1898)
Procapritermes Holmgren, 1912 222 | Nasutitermes matangensiformis Haviland, 1898
187 | Procapritermes albipennis Tsai & Chen, 1963 223 | Nasutitermes medoensis Tsai &Huang, 1979
188 | Procapritermes neosetiger Thapa, 1981 224 | Nasutitermes moratus (Silvestri, 1914)
189 | Procapritermes prosetiger Ahmad, 1965 225 | Nasutitermes ninhthuanensis Nguyen, 2006
190 | Procapritermes sowerbyi (Light, 1924)* 226 | Nasutitermes ovatus Fan, 1983
191 | Procapritermes suoivangensis Hien N'T, 2004 227 | Nasutitermes orthonasus Tsai & Chen, 1963
192 | Procapritermes mushae Oshima & Maki, 1919 228 | Nasutitermes parvonasutus (Nawa, 1911)
193 | Procapritermes minutus Haviland, 1898 229 | Nasutitermes perparvus Ahmad, 1965
Pseudocapritermes Kemner, 1934 230 | Nasutitermes rectangularis Thapa, 1981
194 | Pseudocapritermes gutianensis (Li & Ma, 1983) 231 | Nasutitermes regularis (Haviland, 1898)
195 Pseudocapritermes albipennis (Tsai & Chen, 232 | Nasutitermes senae Nguyen, 1971
1963) 233 | Nasutitermes sinensis Gao & Tian, 1990
196 | Pseudocapritermes minutus Tsai & Chen 1963 234 | Nasutitermes tiantongensis Zhou & Xu, 1993
197 | Pseudocapritermes parasilvaticus Ahmad, 1965 Havilanditermes Light, 1930
198 | Pseudo. pseudolaetus (Tsai & Chen, 1963) 235 | Havilanditermes atripennis (Haviland, 1898)
199 | Pseudocapritermes sowerbyi (Light 1924) 236 Havilanditermes orthonasus (Tsai & Chen,
200 | Pseudocapritermes sinensis Ping & Xu, 1986 1963)*
201 | Pseudocapritermes silvaticus Kemner 1934 237 | Havilanditermes proatripennis Ahmad, 1965
202 | Pseudo.planimentus Yang, Zhu & Huang, 1992 Lacessititermes Holmgren, 1912
203 Pseudo. jiangchengensis Yang, Zhu & Huang, 238 | Lacessititermes albipes (Haviland, 1898)
1992 239 | Lacessititermes batavus Kemner, 1993
204 | Pseudocapritermes largus Li & Huang, 1986 240 | Lacessititermes homgreni Light & Wilson, 1936
Dicuspiditermes Krishna, 1968 Hospitalitermes Holmgren, 1912
205 | Dicuspiditermes garthwaitei (Gardner, 1944) Hospitalitermes ataramensis Prashad & Sen-
206 | Dicuspiditermes makhamensis Ahmad, 1965 241 Sarma 1960
207 | Dicuspiditermes orientalis Harris,1968* 242 | Hospitalitermes damenglongensis He & Gao, 1984
208 | Dicuspiditermes nemorosus (Haviland, 1898) 243 | Hospitalitermes jepsoni (Snyder, 1934)
NASUTITERMITINAE HARE, 1937 244 | Hospitalitermes medioflavus (Holmgren, 1913)
Nasutitermes Dudley, 1890 245 | Hospitalitermes luzonensis Oshima, 1917
209 | Nasutitermes bulbicep Holmgren, 1913 Bulbitermes Emerson, 1949
210 | Nasutitermes communis Tsai & Chen, 1963 246 | Bulbitermes makhamensis Ahmad, 1965*
211 | Nasutitermes ceylonicus (Holmgren, 1911) 247 | Bulbitermes prabhae Krishna, 1965
212 | Nasutitermes crassicornis Holmgen, 1987 248 | Bulbitermes laticephalus Ahmad, 1965
213 | Nasutitermes cuphus 249 | Bulbitermes singaporiensis (Haviland, 1898)
214 | Nasutitermes curtinasus He 1987 Aciculioiditermes Emerson, 1960
215 | Nasutitermes deltocephalus Tsai & Chen, 1963 250 | Aciculioiditermes holmgreni Ahmad, 1968
216 | Nasutitermes disparatus 251 | Aciculioiditermes sarawakensis Ahmad, 1968*
217 | Nasutitermes dimorphus Ahmad, 1965 Ahmaditermes Akhtar, 1975
218 | Nasutitermes fuscipennis (Haviland, 1898) 252 | Ahmaditermes choui Ping & Tong, 1989
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Sd loai Tén khoa hoc

253 | Ahmaditermes guizhouensis Li & Ping, 1982

254 | Ahmaditermes perisinuosus Li & Xiao, 1989

255 | Ahmaditermes sinuosus (Tsai & Chen, 1963)

256 | Ahmaditermes tianmuensis Gao, 1988

257 Ahmad. sichuanensis Xia, Gao, Pan, & Tang,
1983
Peribulbitermes Li, 1985

258 | Peribulbitermes dinghuensis Li, 1985
Leucopitermes Emerson, 1960

259 | Leucopitermes leucop (Holmgren, 1914)
Mironasutitermes Gao ¢ He, 1988

260 | Mironasutitermes sp
Proaciculitermes Ahmad, 1968

261 | Proaciculitermes orientalis Ahmad, 1968
Oriensubulitermes Emerson, 1960

262 | Oriensubulitermes inaris (Haviland, 1898)
Subulioiditermes Ahmad, 1968

263 | Subulioiditermes major Thapa, 1981
Xiaitermes Gao and He, 1994

264 | Xiaitermes sp
Pilotermes Emerson, 1960

265 | Pilotermes jiangxiensis He, 1987

Ghi chii: *: la loai dong danh (synonym)

Két qua Bang 1 cho thdy, trong s6 cac ho mdi
dugc ghi nhan ¢ Viét Nam, ho Termitidae c6 s6 loai
nhiéu nhit, tiép dén lan lugt 1a ho Rhinotermitidae,
Kalotermitidae va cudi cung la ho Archotermitidae.

Ho Archotermitidae 1a ho méi ¢6, cé 3 loai thudc hai
giong Archotermopsis va Hodotermopsis. Theo Nguyén
btic Kham va cong su (2007), hai giong nay déu xép
vao ho Termopsidae. Tuy nhién, theo nghién ctiu phat
sinh chuing loai ctia Engel et al., (2009), hai giong nay
dugc xép vao ho méi Archotermitidae. Trén thé gidi,
ho Termopsidae chi gém 5 loai thudc 1 giong hoa thach
(Krishna et al., 2013) [1].

Ho Kalotermitidae da c6 16 loai moéi thudc 3 giong
dugc ghi nhidn & Viét Nam. Trong do, 9 loai thudc
giong Glyptotermes, 3 loai thudc giong Neotermes va
3 loai thudc giong moéi Cryptotermes. Neotermes va
Cryptotermes thuong dugc tim thdy trong cac canh kho
& cac vung thap, trong khi Glyptotermes thudng dugc
tim thdy trong g6 4m va & trén cac viing cao.

Ho Rhinotermitidae gom 48 loai thugc 7 giéng, 4
phan ho (Coptotermitinae, Prorhinotermitinae, Rhi-
notermitinae va Heterotermitinae). Trong phan ho Co-
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ptotermitinae, Coptotermopsis la giong dugc Nguyén
btic Kham ghi nhén la giong méi ¢ Viét Nam vao nam
1971 va dugc phan biét véi Coptotemes la moi linh
c6 2 dang dau (Nguyén btic Kham va cdng su 2007).
Phan ho Prorhinotermitinae chi cé 1 loai thu¢c giong
Prorhinotermes dugc ghi nhdn & Viét Nam (Prorhi-
notermes tibiaoensiformis). Phan ho Rhinotermitinae
gom 14 loai thu¢c 2 giong, trong dé giong Parrhino-
termes c6 1 loai va giong Schedorhinotermes c6 13 loai).
Phan ho Heterotermitinae gom 24 loai thudc hai giong
(Reticulitermes va Heterotermes). Phan ho nay dugc
ghi nh4n phan b6 & do cao trén 300 m. Méi linh cta
Heterotermes c6 dinh m& sic nhon & moi trén, trong
khi d6 Reticulitermes khong c6 (Roonwall, M. L and
Chhotani, O. B. (1989) [3].

Ho Termitidae gom 198 loai thudc 29 giong, 4 phan
ho (Macrotermitinae, Apicotermitinae, Nasutermitinae
va Termitinae). Day la giéng c6 nhiéu sy thay ddi vi tri
sap xép & cip do giong va phan ho. Trong s6 6 gidng
thudc phian ho Amitermitinae, ba giong Euhamitermes,
Indotermes va Speculitermes chuyén vao phén ho
Apicotermitinae, ba giong Amitermes, Globitermes va
Microcerotermes dugc chuyén sang phan ho Termitinae.

bay la danh sach thanh phan loai méi dugc tong
hgp day du nhat tu truéc dén nay. Tuy nhién, do viéc
st dung tai liéu dinh loai khac nhau nén c6 nhiéu loai
dong danh (synonym). Vi du nhu, Hodotermopsis
japonicus la synonym cta Hodotermopsis sjostedti;
Microtermes dimorphus, Microtermes pakistanicus va
Ancistotermes dimorphus déu cung la synonym ctia loai
Acistrotermes pakistanicus (Huang et al.,2000; Krishna
et al,, 2013) [9][1]. Két qua Bang 1 cho thdy, c6 14 loai
(loai c6 dau *) 1a synonym ctia loai ¢6 trong danh sach.
Chinh vi vay, s6 loai chinh thtic dugc ghi nhan & Viét
Nam thép hon s6 lugng loai da thong ké tai Bang 1, cu
thé1a 251 loai thudc 45 gidng, 9 phan ho, 3 ho.

3.2. Phan b6 cta méi theo cac viung khi hau
Viét Nam

Két qua téng quan ti cac tai liéu cho thdy, s6 lugng
loai moi dugc ghi nhan tai cdc viing khi hau ¢ Viét Nam
la khac nhau. S6 lugng loai moéi dugc ghi nhén cao nhat
& vung Béic Trung bo (168 loai), tiép dén 1an lugt 1a
viing Pong Béic bo (129 loai), Nam Trung bo (98 loai),
Tay Nguyén (84 loai), Pong Nam bo (72 loai), Tay Bac
bd (39 loai) va cudi cung la viing Tdy Nam bo (11 loai)
(Bang 2). S6 liéu trén chua ké nhiing loai dang sp. trong
nhiing giong da co loai xac dinh dugc tén khoa hoc.

Két qua & Bang 2 cho thdy, ho Archotermopsidae
dugc tim thdy & cac vung phia Bac cta Viét Nam. S6
lugng loai thudc ho nay dugc tim thdy & cac viing Pong
Bac bg, Tay Bac bd va Bac Trung bd mdi chi tim thay
c6 1 loai. Trong ho Kalotermitidae, s6 loai tim thay
nhiéu nhit & ving Pong Bac bo (15 loai), tiép dén la
vung Bac Trung bo (6 loai), cac viing con lai chi ¢6 1



Bang 2. Phan b6 ciia mdi tai méi viing khi hiu 6 Viét Nam

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

S8 loai méi dugc ghi nhan tai mdi ving
TT Ho, phan ho
TBB DBB BTB NTB N DNB TNB

ARCHOTERMOPSIDAE 2 2 0 0 0
2 | KALOTERMITIDAE 15 1
KALOTERMITINAE 1 15 6 1 1 1
3 | RHINOTERMITIDAE 10 26 33 24 18 10 2
3.1 | COPTOTERMITINAE 10 8 7 1
3.2 | HETEROTERMITINAE 5 12 16 7 2 0 0

3.3 | PRORHINOTERMITINAE 1
3.4 | RHINOTERMITINAE 2 4 9 10 9 5 1
4 | TERMITIDAE 26 86 128 72 65 61 8
4.1 | MACROTERMITINAE 17 40 63 32 34 32 4
4.2 | APICOTERMITINAE 0 3 2 1 3 2 0
4.3 | TERMITINAE 13 30 14 15 21 2
4.4 | NASUTITERMITINAE 30 33 25 13 6 2
Téng s6 loai 39 129 168 98 84 72 11

Ghi chii: TBB: Tay Bac b (nguén: [6][10][11][12][13][14]); PBB: Dong Bac bd (nguodn: [6][10][12] [14][15] [16] [17] [18]
[19][20][21][22] ); BTB: Bac Trung b (nguodn: [6] [10] [20] [23][24][25] [26][27] [28] [29][30]); NTB: Nam Trung bd
(nguédn: [19] [29] [31][32] [33][34][35]); TN: Tay Nguyén (ngudn: [6][35][37][38]; PNB: Pong Nam bd (ngudn: [6] [32]

[35][38][39] [[40]), TNB: Tay Nam b¢ (ngudn: [35] [40])

dén 2 loai. Hai ho con lai déu c6 nhiéu loai & tit ca
cac vung. Trong ho Rhinotermitidae, chua tim thay
loai nao thudc phan ho Heterotermitinae & ving Bong
Nam b¢ va Tay Nam bo, chi tim thdy c6 1 loai thuc
phan ho Prorhinotermitinae & vung Tay Nguyén.
Trong ho Termitidae, s6 lugng loai chi€ém uu thé thudc
phan ho Macrotermitinae va s6 loai thudc phan ho
Apicotermitinae thdp hon & tit ca cac vung. Diéu nay
cho thdy, moéi c6 tinh ddc trung phén b6 & cac vung
khi h4u khéc nhau. Tuy nhién, d€ hiéu r6 vé dic trung
phan b cua tling nhém mai can phai cé cac nghién
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COMPOSITION AND DISTRIBUTION OF TERMITES (ISOPTERA) IN
VIETNAM

Nguyen Quoc Huy, Nguyen Thi My
Institute of Ecology and Works protection
Nguyén Thuy Hien

VNU University of Science

ABSTRACT

Termites (Isoptera) play an important role in ecosystem, however some species are serious economic pests.
The reviews of nearly 40 publications on termite biodiversity in Vietnam from the early research stage to 2020
showed 251 species belong among 45 genera, 9 subfamilies and 4 families contributed to the termite fauna
of Vietnam. The termite species richness diversifies towards the different regions of Vietnam. The largest
species were in the North Central (168 species), followed by the Northeast (129 species), the South Central
(98 species), Central Highlands (84 species), and the Southeast (72 species), the Northwest (39 species)
and Southwest (11 species). In addition, this study updated the documents on taxonomy of termites, re-
standardized the taxonomic rankings of some termite species, genera, subfamilies, families and provided the
latest list of termite composition in Vietnam.

Key word: Termites, distribution, Vietnam, taxonomy.
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KET QUA NGHIEN CUU KHOA HOC ‘é
VA UNG DUNG CONG NGHE

g

THANH PHAN PHAN LGP GIAP XAC CHAN CHEO (COPEPODA)
VA TUGNG QUAN VOI CAC THONG SO MOI TRUONG TRONG
NUGC NGAM TAI TP. DA NANG, VIET NAM

Tran Ngoc Son, Pham Thi Phuong [(1)
Trinh Pang Méu, Tran Nguyén Quynh Anh
Vo6 Vin Minh, Nguyén Thi Tudng Vi

Tran Thi Dung, Nguyén Ngoc Dung, Pam Minh Anh

TOM TAT

thi tuong quan nghich véi pH.

Nghién ctiu da dang thanh phan phan 16p giap xac chan chéo (Copepoda) trong nudc ngam dugc tién
hanh tai TP. Pa Nang va dong thdi danh gia sy anh hudng cta cac thong s6 moi trudng dén mat do cac
loai Copepods. Két qua nghién ctiu da ghi nhan dugc 8 loai thudc 4 ho, 2 bd. Trong dd, ghi nhan mdi loai
Bryocamptus (limocamptus) hoferi thuoc ho Canthocamptidae, Nitokra humphreysi (Karanovic & Pesce,
2002) thudc ho Ameiridae. Két qua phan tich mo hinh Canonical correspondence analysis (CCA) cho thay,
mat do loai Nitoka humphreys chiu anh hudng bai thong s6 moi trudng EC va TDS. Bén canh d6, mat d¢ loai
Elaphoidella nepalensis va Microcyclops varicans tiong quan thuan véi NO,” va mat d¢ loai Parastenocaris sp

T khéa: Copepoda, da dang sinh hoc, nuidc ngdm, Pa Nang.
Nhan bai: 28/5/2021;Stia chiia: 15/6/2021;Duyét dang: 21/6/2021.

1. Gi6i thiéu

Trén thé gi6i, phan 16p gidp xdc chén cheo
(Copepoda) 1a mot trong 3 nhom chinh cta dong vat
phu du, dugc tim thay trong hau hét cac dang thiy vuc
til moi truong nudc ngot, nudc man va nudc ngdm vaéi
khoang 13.000 loai Copepods dugc ghi nhan thuoc
2.400 chi va 210 ho da dugc mo ta, tuy nhién chi co
khoang 3.800 loai c6 trong cac hé sinh thai nuéc ngam
(Boxshall and Defaye 2008). Tai khu vic Pong Nam
A, nghién ctiu da dang phéan 16p Copepoda trong nudc
ngam dugc quan tim va chu y trong nhiing nam gan
day, c6 dén 47 loai Copepods trong nudc ngdm dugc
mo ta thudc 22 ho, 3 b Harpacticoida, Cyclopoida va
Calanoida (Brancelj et al. 2013; Lopez and Papa 2020) .

Cdc nghién ctu vé da dang Copepods trong hé sinh
thai nuéc ngdm cht yéu dugc tién hanh trong hang
dong (cave), giéng (well) va vung sinh canh cat gan
mép nudc (hyporheic zone) (France et al. 2013; Lopez
and Papa 2020). Tai Viét Nam, cac nghién ctiu gan day

! Truong Dai hoc Su pham - Pai hoc Da Néing

vé Copepoda chti yéu tap trung vao cac nhom loai & cac
hang dong va ghi nhan dugc nhiéu loai méi cho khoa
hoc nhu Sinodiaptomus phongnhaensis, Mesocyclops
andongensis, Nano Diaptomus hai, Microarthridion
thanhi, Nicotra vietnamensis (Tran and France 2017;
Tran and Trang 2012; Tran and Hotynska 2015). Tuy
vay, rét it thong tin vé da dang Copepods trong nudc
ngdm & nudc giéng va & sinh canh cat (Tran 2020).
Do d6, nghién ctiu nay dugc thuc hién nham dénh gia
thanh phan loai Copepods trong nudc ngdm & nudc
giéng va sinh canh cat tai Da Nang, dong thoi danh gia
su anh hudng ctia cac thong s6 moi truong dén mat do
cac loai Copepods.

2. Phuong phap nghién ctu

2.1. Phuong phdp thu mau va phén logi Copepods

Mau Copepoda trong nudc ngdm dugc thu tai 16
diém trén dia ban TP. Pa Néang, bao gom cic giéng,
song Luong Dong va sudi Pa dugc thé hién theo ban
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do6 (Hinh 1) va thoi gian thu mau dugc tién hanh vao
thang 5 va thang 7/2020. Tai m6i diém sé thu mau dinh
tinh va mau dinh lugng. D6i v6i nudc giéng, mau dinh
tinh Copepoda dugc thu bang ludi thu dong vat pht du
v6i mat [udi 50 um va mau dinh lugng dugc thu biang
cach loc 20 lit nudc qua ludi thu mau. Déi véi nude
ngam trong sinh canh cat & song Ludong Dong va sudi
b4, mau dinh tinh Copepods dugc thu bang cach dao
cac ho cat c6 do sau khoang 20 cm gan mép nudc, sau
do loc nudc trong cat bang binh loc Zooplankton véi
mat luéi 60 pm theo phuong phdp ctia France (2004).
Mau dinh lugng Copepods trong cat dugc thu theo 6
tiéu chudn c6 kich thudc 30 cm x 30 cm, toan bo cat
dugc cho vao x6 nhya, sau d6 tron véi nude da loc,
r6i loc bang dung cu chuyén dung nhu méu dinh tinh.
Céc mau dinh tinh va dinh lugng Copepods dugc bao
quan bang formalin 5% trong binh dyng mau 50 ml
chuyén dung. Mau Copepods dugc gidi phau va phan
loai duéi kinh hién vi huynh quang Axio Lab A1 (Carl
Zeiss - Dtic). Dinh danh loai theo cac tai liéu phan loai
cua Wells (2007), Thorp (2017), Bledzki (2016). Mat do
ctia moi loai Copepods dugc xac dinh bang buong dém
sinh vat pht du Sedgewick - Rafter.

og #2 :
#7 3 1P \
&3

Cha gidi
. @ Vitrildy mdu

A Hinh 1. Bdn d6 thu mdu tai TP. Pa Ning

2.2. Phuong phdp thu mdau va phan tich chdt
lugng nudc
Mau dugc thu va bao quan theo TCVN 6663-3:2008
va dugc dua vé phong thi nghiém d€ phan tich. Cac
thong s6 pH, oxy hoa tan (DO), d6 duc (NTU), d6 dan
dién (EC), tdng chdt rin hoa tan (TDS) dugc do bang
thiét bi YSI 6920V2. Cac thong s6 amoni (NH,*), nitrat
(NO,), photphat (PO,*) dugc phan tich theo cdc tiéu
chudn Viét Nam TCVN tai phong thi nghiém.

2.3. Phuong phdp xii ly sé liéu
S6 liéu cuia dé tai dugc thong ké va phan tich tuong
quan bang phdn mém SPSS 26, ddnh gid anh hudng
cua cac thong s6 moi trudng dén mét do cac loai thudc
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Copepoda bang phuong phap phén tich tuong quan da
bién Canonical Correspondence Analysis (CCA) thuc
hién trén phan mém thong ké PAST 4.03.

3. Két qua va thao luan

3.1. Thanh phdn loai Copepoda

Nghién ctiu da ghi nhan dugc 8 loai thudc 4 ho, 2
bd (Bang 1). Trong d6, c6 dén 7 loai Copepods thudc
nudc ngam sinh canh cat (séng Ludéng DPong va sudi
b4d) va chi c6 2 loai dugc tim thay trong nudc giéng. Két
qua cting ghi nhan dugc 2 loai méi cho khu hé giap xac
nudéc ngot cua Viét Nam la Bryocamptus (limocamptus)
hoferi thuoc ho Canthocamptidae, Nitokra humphreysi
(Karanovic & Pesce, 2002) thudc ho Ameiridae.

Bang 1. Thanh phan loai phan 16p gidp xdc chan chéo
(Copepoda)
STT

Noi xuat hién

Cat
(hyporheic
zone)

Nudc
giéng
(well)

Phan Lép Copepoda Milne-
Edwards,1840

B¢ Harpacticoida Sars,
1906

Ho Parastenocarididae
Chappuis, 1940

1 Parastenocaris sp +

Ho Canthocamptidae
Brady, 1880

2 Bryocamptus +
(limocamptus) hoferi’

3 | Elaphoidella nepalensis +
(Ishida, 1994)

4 | Elaphoidella bidens + +
Ho Ameiridae Boeck, 1865
5 | Nitokra humphreysi’ +

B¢ Cyclopoida
Bssurmeister, 1834

Ho Cyclopidae Rafinesque,
1815

6 | Cryptocyclops bicolor (Sars +
G.0O., 1863)

7 | Microcyclops varicans (Sars +
G.O., 1863)

8 | Thermocyclops crassus +

(Fischer, 1853)

Ghi chii:(*): Loai mdi ghi nhdn cho hé gidp xdc nudc ngot

Viét Nam



A Hinh 2: Loai Bryocamptus (limocamptus) hoferi a. co thé,
b. chdn 5 (P5), c. rau 1 (A1), d. chac dudi, e. chdn 1.

Két qua cho thdy, c6 4 loai Copepods trong danh
luc da dugc ghi nhan tu cac nghién ctu trudc bao
gom: Elaphoidella bidens thuoc ho Canthocamptidae
Brady, 1880 va Cryptocyclops bicolor (Sars G.O., 1863),
Microcyclops varicans (Sars G.O., 1863), Thermocyclops
crassus (Fischer, 1853) thudc ho Cyclopidae Rafinesque,
1815.

3.2. Két quad cdc thong s6 méi truong nudc ngdm

tai giéng (Well) va cdt (Hyporheic zone)
Két qua phan tich 6 Bang 2 cho thdy, cc thong s6
EC, TDS, pH, DO, TSS, NO, ¢6 su khéc biét, c6 y nghia
thong ké gitia moi trudng nudc ngam tai giéng va trong

Bang 2. Cac thong s6 moi truong nudc ngam

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

A Hinh 3: Loai Nitokra humphreysi (Karanovic & Pesce,
2002) female a. rau 1 (A1), b. rau 2 (A2), c. chan 5 (P5) male
d. rdu 2 (A2), e. chac dudi, f. chan 4 (P4)

cat (P, <0,05va<0,01) va chicé thong s6 NH ,khong
c6 su khac biét. Biéu nay cho thdy, c6 sy khac biét 16n
gitia hai dang moi truong nudc ngam. Ham lugng EC,
TDS, NO, trong nudc giéng cao hon nudc ngam trong
cat, tuy nhién cac thong s6 DO, pH lai thap hon.

Phan tich tuong quan gitia cac thong s6 moi trudng
nudc ngdm trong cat & Bang 3 cho thay, nhiét do (T°)
clia nidc tiong quan nghich v6i NO, vé6i hé s6 -0.926
(P, <0.01), dong thdi tuong quan thuan véi TDS véi
hé¢ s6 tuong quan 0.745 (P < 0.05). Thong s6 EC c6
hé¢ s6 tuong quan 0.988 v6i TDS (P, < 0.01). Bén canh
dé NH,* tiong quan thudn véi NO,” v6i muc y nghia
95% (P_ < 0.05).

Khu vic EC TDS pH DO TSS NH," NO,
(mg/1) (mg/1) (mg/1) (mg/1) (mg/1)
Nudc trong cat TB 0.07 0.05 6.95 5.19 0.84 1.86 0.12
(Hyporheic zone) +SD 0.03 0.02 0.63 1.83 0.77 0.45 0.09
Nudc giéng (Well) TB 0.24 0.22 4.77 3.05 0.09 1.74 1.17
+SD 0.10 0.10 0.25 0.56 0.01 1.10 1.04
alue 0.001™ 0.000™ 0.000™ 0.007 0.016 0.769 0.014"
Ghi chii: TB: trung binh, SD: d¢ léch chudn, (*): P, < 0.05 (**): P, < 0.01.
Bang 3. Tuong quan giiia cic thong sé moéi truéng nudc ngdm trong cat
T° EC TDS pH DO (mg/l) | TSS (mg/l) [ NH,' NO;
(mg/l) (mg) | (mg)
T° 1
EC 0.513 1
TDS 0.399 0.988" 1
pH 0.345 0.375 0.410
DO 0.436 0.010 -0.078 0.072 1
TSS 0.745 0.401 0.296 -0.166 0.198 1
NH4+ -0.631 -0.001 0.091 -0.502 -0.315 -0.161 1
NOs' -0.926" -0.438 -0.325 -0.363 -0.313 -0.584 0.763" 1
Ghi chii: (*):P,, < 0.05 (**): P, < 0.0L
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Bang 4. Tuong quan gifia cic thong moi trudng nudc giéng

T° EC TDS pH DO TSS NH," NO,
(mg/) | (mgh) | (mgh) | (mgh
(mg/)
™ 1
EC 0.164 1
TDS 0.216 0.684 1
pH 0.047 0.933™ 0.705 1
DO 0.291 0.193 0.667 0.209 1
TSS -0.420 -0.420 0.030 -0.316 0.093 1
NH* -0.308 -0.166 -0.745 -0.213 -0.523 -0.321 1
NOs’ -0.160 -0.319 -0.394 -0.457 -0.268 -0.234 0.075 1
Ghi chu: (X):P. . < 0.05; (**): P < 0.01.

value value

S6 liéu cua Bang 3 va 4 cho thdy, su tuong quan
cac thong s6 moi trudng gitia hai khu vuc 14y mau c6
su khdac biét ro rét. Trong sinh canh nudc giéng cho
thay, EC tuong quan cao v6i pH nhung trong sinh canh
nudéc dudi cit (song Luong Dong va sudi ba) thi EC
lai tuong quan cao v6i TDS. Diéu nay c6 thé giai thich
13 do trong mdi truong nudc giéng thuong dugc ling
dong nhiéu chat hitu co va vo co dan dén qud trinh
phan giai dién ra kha manh lam cho méi trudng bi axit
héa. Trong khi d6, nuéc ngdm trong cat c6 ham lugng
cac chat lo lting kha cao, cac chat lo lting nay thuong
chtta nhiéu cation dan dén c6 sy tuong quan thuin
gitta TDS va EC.

3.3. Ddnh gid dnh huéng cia cdc thong s6 moi
truong dén mdt do cdc loai thuoc Copepoda

M6 hinh tuong quan da bién CCA gitia cac thong
s6 moi trudng nudc ngdm va mét do cac loai dugc thé
hién & Hinh 4.

-------

A Hinh 4. Anh hudng cac thong s6 moi trudng nudc ngdm véi
mdt do cdc loai
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Két qua tuong quan vé anh hudng cta cac thong
s6 moi truong dén mat do cac loai dugc xac dinh qua
mo hinh tuong quan da bién (CCA). Qua m6 hinh
thé hién ro mat do loai Nitokra humphreysi tuong
quan nghich véi EC va TDS véi hé s6 tuong quan véi
CCALl 1a -0.708. Mét d¢ loai Elaphoidella nepalensis va
Microcyclops varicans tiong quan thuan véi NO, véi
hé s6 tuong quan véi truc CCA1 la -0.04 va mat do loai
Parastenocaris sp tuong quan nghich véi pH véi hé s6
tuong quan 0.115. Két qua trén kha tuong dong véi cac
nghién ctiu khac trén thé giéi va trong nudc, nghién
ctu cua Natas“a Mori tai Slovenia, Perbiche-Neves tai
Brazil va Tran Ngoc Son tai Quang Nam cling cho thdy,
EC va pH anh hudng dén mat d¢ cua cac loai thudc
phan 16p Copepoda (Mori and Brancelj 2008; Perbiche-
Neves et al. 2013; Tran 2020).

4. Két luan

Nghién ctiu dugc thuc hién tai 16 diém thudc sinh
canh ngdm cta Pa Ndng da ghi nhin dugc 8 loai thudc
4 ho 2 bo Cyclopoida va Harpacticoida. Trong do6 cé
2 loai Bryocamptus hoferi va Nitokra humphreysi dugc
ghi nhan méi cho khu hé giap xdc trong nudc ngam tai
Viét Nam. Cac yéu t6 moi truong nhu TDS, EC, pH,
NO, c6 dnh hudng dén mat d¢ cac loai Copepods.
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COMPOSITION OF COPEPODA SUBCLASS AND THE CORRELATION
WITH ENVIRONMENTAL PARAMETERS OF GROUNDWATER IN
DANANG CITY, VIETNAM

Tran Ngoc Son, Pham Thi Phuong, Trinh Pang Mau
Vo Van Minh, Nguyen Thi Tuong Vi, Tran Thi Dung
The University of Danang - University of Science and Education

ABSTRACT

Research on biodiversity of Copepoda subclass was investigated in groundwater at Danang City and
was assessed the influences of environmental parameters on the density of Copepods species. The result
has identified eight species belonging to four families, 03 orders. Of these Bryocamptus (limocamptus)
hoferi (Canthocamptidae family), Nitokra humphreysi (Ameiridae) have been firstly recorded for groundwater
Copepoda fauna of Vietnam. According to the Canonical correspondence analysis (CCA), the result of CCA
revealed the positive influences of EC va TDS on the density of Nitoka humphreys species. Moreover, NO, have
positive correlations with Elaphoidella nepalensis va Microcyclops varicans while the density of Parastenocaris
sp has a negative correlation with the pH factor.

Key word: Copepoda, Biodiversity, Groundwater, Danang city.
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NGHIEN CUU XAY DUNG KICH BAN BIEN DOI KHi HAU
90 PHAN GIAI CAO CHO VIET NAM BANG PHUONG PHAP
HIEU CHINH SAI SO VA PHAN RA KHONG GIAN BCSD

Tran Anh Quan!
Ngo DPiic Thanh?
Nguyén Thi Hong Ngoc®

TOM TAT

Dui an d6i chling cac mé hinh khi hau lan thi 5 (Coupled Model Intercomparison Project Phase 5 (CMIP5)
da cung cép giao thiic thi nghiém tiéu chuén va bo dii liéu mé hinh mo6 phong cho cac nha khoa hoc dé diéu tra
cac hién tugng khi hau khac nhau trong cac diéu kién qua khd, hién tai va tuong lai. Mdc du st dung CMIP5
6 thé nghién ctiu tuong déi chinh xdc nhiing chu trinh khi hiu toan cau, nhung rit khé d€ st dung truc tiép
cho nhiing nghién ctiu viing va dia phuong do d6 phéan gidi cia CMIP5 rét thdp... Lam thé nao co thé su
dung CMIP5 cho cac vung nghién ctiu nho d€ danh gia dugc chi tiét va nhiing tdc dong ctia bién déi khi hau
(BDKH) dén kinh t€ - x4 hoi la mdt van dé luon dugc cac nha khoa hoc quan tam. Trong nghién ctiu nay, kich
ban BDKH d¢ phan gidi cao (10km x 10km) da dugc x4y dung cho toan Viét Nam. Phuong phap hiéu chinh
sai s6 va phan ra khong gian (Bias Corrected Spatial Disaggregation - BCSD) da dugc st dung dé€ chi tiét hoa
dii liéu mua va nhiét d6 cho 31 mo hinh khi hu toan cdu (GCM) thuéc CMIP5. Dii liéu quan trac giai doan
1980-2005 da dugc st dung dé hiéu chinh sai s6 va xay dung mdi lién két thong ké gitia khi hiu quan tric va
khi hau mé phong. Nhiing BDKH tuong lai sau d6 dugc phan ra khong gian dé ting do phan giai tit mo hinh
khi hau toan cau vé do phén giai cta di liéu quan trac d6 phéan giai cao. Két qua nghién ctu cho thdy phuong
phép chi tiét hoa thong ké BCSD c6 thé tai tao tuong ddi chinh xac diéu kién khi hau trong giai doan kiém

dinh c6 thé ap dung cho kich ban tuong lai.

T khéa: BCSD, Viét Nam, chi tiét héa, CMIP5, BDKH.
Nhan bai: 13/5/2021;Stia chita: 21/6/2021;Duyét dang: 25/6/2021.

1. bat vin dé

Biéu hién ctia BDKH 6 Viét Nam ngay cang tré nén
rd rét (Nguyén Xuan Thanh va cs, 2015). Nhin lai d6i
chiéu v6i nhiing nhén dinh trudc day, thoi diém trude
ndm 2010, khdi dau ctia nhiéu nghién ctiu vé thiét hai
ctua BDKH trén thé gi¢i, Viét Nam la quoc gia chiu tac
dong rat nang né cta nhiing thay déi do mua, nhiét do
va cac diéu kién thoi tiét cuc doan. Trong mdt nghién
ctu tac dong ctia BDKH dé6i vé6i cac nudc dang phat
trién ctia Ngan hang Thé gi6i dua ra nhiing nhan dinh
du bao tii ndm 2007 cho thay, Viét Nam la nudc chiu
thiét hai ndng né nhét cta hién tugng néng lén toan

! Khoa Moéi trudng, Truong Dai hoc M6 - Dia chdt

cdu, can cd vao kich ban nudc bién dang mot trong
nhiing yéu t6 co ban cia BDKH. Trong nhiing nam gin
day, nghién ctiu anh hudéng cuia BDKH ciing da chi ra
nhiéu vin d¢€ can phai luu tdm, vi dy, ndm 2017 1a ndm
6 s0 lugng cac con bao anh hudng t6i nudc ta nhiéu
bat thuong (16 con bao), theo tinh toan ctia Ban Chi
dao Trung uong vé phong chong thién tai va Téng cuc
Thong ké thiét hai khoang 38,7 nghin ty dong, tuong
duong 2,7 ty USD. Theo nhiing nghién ctiu gan day
nhat ctia B TN&MT (MONRE) (2016), tac dong cta
BDKH ¢ Viét Nam thdm chi con dién bién nhanh hon
so v6i du kién, chinh vi vdy, can phai cé nhiing danh

2 Khoa Vi try va Ung dung, Trudng Pai hoc Khoc hoc va Céng ngh¢ Ha Noi

* Khoa Moi trudng, Hoc vién Nong nghiép Viét Nam
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gid hién trang, du bao chinh xac dé tit d6 c6 nhiing giai
phap phu hgp cho ting phé véi BDKH thich hop, tranh
dugc nhiing tac dong tiéu cuc, giam nhiing thiét hai do
BDKH gay ra.

Du 4n doi chiing caic mo hinh khi hiu lan tht 5 -
CMIP5 (Couple Model Intercomparison Project Phase
5) 1a du an dugc xay dung tiép noi trén su thanh cong
ctia cac pha CMIP trudc d6 dugce cong bs bsi Uy ban
Lién chinh pht vé BDKH, thay thé cho CMIP3 trong
AR5 ctia IPCC (Meehl va nnk, 2000, 2005). Mic du,
CMIPS5 chua tap hop dugc day du cdc mo hinh khi hau
toan ciu hién nay, nhung da cho nhiing két qua mo
phong va du tinh khi hiu tuong déi t6t. Tuy nhién,
st dung cac moé hinh khi hau toan cdu GCM (Global
Climate Models) trong CMIP5 thuong chi dugc st
dung cho cac nghién ctiu quy mo toan cdu do do phén
giai 6 ludi ctia cdc mo6 hinh GCM rat thap, thudng dao
dong trong khoang 100 - 300km. Vi d6 phén giai rat
thdp, GCM khong phu hgp cho céc nghién ctiu quy
mo vung, hay quy mo dia phuong nén khong phtu hop
cho cac nha nghién ctiu va hoach dinh chinh sach. Chi
tiét hoa di liéu (downscaling) 1a phuong phap dung
dé tang d¢ phén giai cta di liéu GCM dén do phan
giai cao hon (Tran Anh Quan & Taniguchi, 2018). Hai
phuong phap chi tiét héa dugc st dung rong rai trén
thé gidi la chi tiét hoa thong ké va chi tiét hoa dong luc
hoc. Phuong phap chi tiét héa dong luc dua trén cac
qua trinh vat Iy va héa hoc bén viing ctia khi quyén Trai
dat, 6n dinh vé khong gian va thdi gian. Nhin chung,
cac phuong phéap chi tiét héa dong luc hoc thuong
dugc danh gia cao béi cac nha nghién ctiu vé khi hau,
nhung nhugc diém cta phuong phdp nay la cin tai
nguyén may tinh va thoi gian mo phong rat dai. Nhiing
nhugc diém trén khién chi tiét hoa dong luc hoc it dugc
phé bién. G Viét Nam, chi c6 hai bo dii liéu kich ban
mo phong bang phuong phap chi tiét héa dong luc
hoc Ia du &n CORDEX-SEA va kich ban BDKH nudc
bién dang cia MONRE (2016). Phuong phép chi tiét
hoéa thong ké dua trén mdéi quan hé dinh lugng gitia
cac bién khi quyén & quy mo l6n va bién khi quyén &
quy mo dia phuong. Theo phuong phap nay, s6 liéu mo
phong do phan giai thap sé dugc chi tiét hoa vé do phan
giai cao 6 quy mo dia phuong. Chi tiét hoa thong ké
duya trén méi quan hé gia dinh bat bién gitia cac bién
khi hiu. Phuong phap théng ké c6 do chinh xac tét co
thé thay thé cho phuong phap dong luc khi thoa man
mot s6 diéu kién can thiét (Murphy, 1999).

Trong nghién ctu nay, phuong phap chi tiét hoa
thong ké “Hiéu chinh sai s6 va phan ra khong gian
- BCSD” (Bias Corrected Spatial Disaggregation)
(Salathé & Eric, 2003) da dugc sti dung d€ chi tiét hoa
cac kich ban BDKH duya trén cdc mo hinh khi hiu toan
cau thudéc CMIP5.

KET QUA NGHIEN CUU KHOA HOC
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2. Dii liéu va phuong phap nghién ctu

2.1. Dit liéu thuc do mua va nhiét do

Dii liéu mua va nhiét dugc thu thap tu tat ca cac
diém tram tai Viét Nam. T6ng cong c6 481 tram do mua
va 157 tram do nhiét do cho giai doan tti ndm 1980 dén
2005 dugc st dung cho nghién ctiu nay. Di liéu quan
tric dugc xay dung dang 6 ludi trén toan mién Viét
Nam véi do phan giai 0,1 do theo phuong phap noi suy
Kriging cho dii liéu nhiét va ndi suy Spheremap cho
mua (Nguyén Xuan Thanh va cs, 2015).

2.2. M6 hinh khi hdu toan cdu va kich ban BDKH
Trong bao cdo lan tha 5, IPCC da x4y dung kich
ban dua trén cich ti€p cdn mdéi vé kich ban phat thai
la kich ban phat thai chuin (Benchmark emissions
scenarios) hay dudng nong d6 khi nha kinh dai
dién “Representative Concentration Pathways - RCP).
Kich ban RCP chu trong dén nong d6 khi nha kinh chd
khong phai cac qua trinh phat thai trén co s cac gia
dinh vé phat trién cta kinh t€ - xa hoi, cong nghé, dan
s0,.. nhu trong SRES. Néi cach khac, RCP dua ra gia
dinh vé dich dén, tao diéu kién cho thé gigi cé c6 nhiéu
lya chon trong qua trinh phét trién kinh té, cong nghé,
dén s6... Cé 4 kich ban RCP (RCP2.6, RCP4.5, RCP6.0,
va RCP8.5) va mdt kich ban tai mo6 phong khi hiu trong
qua khu Historical. Trong cac kich ban thi RCP2.6 1a
kich ban thé hién cudng d biic xa mat trdi téi cudi nam
2100 dat nguéng 2.6W/m?* con RCP8.5 la 8.5W/m”.
Trong nghién ctiu nay, tdng cong 31 mo hinh khi
héu toan cau theo ca 4 kich ban RCP da dugc st dung
(Bang 1).
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A Hinh 1. Bdn do cdc vi tri tram quan trdc mua va nhiét do
trén nén 7 visng khi hdu ddc trung ciia Viét Nam, trong dé: R1:
Tay Bc bo; R2: Dong Bdc by; R3: Dong bdang song Hong; R4:
Duyén hdi Bdc Trung bg; R5: Duyén hdi Nam Trung bg; R6:
Tay Nguyén; R7: Nam b
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Bang 1. Danh sach cac md hinh BDKH dugc st dung

Tén mo hinh theo CMIP5 D¢ phan giai 6 luéi Kich ban BDKH
Kinh d¢ Vido RCP2.6 | RCP4.5 | RCP6.0 | RCP 8.5

ACCESS1-0 1.25 1.875 * *
ACCESS1-3 1.25 1.875 * *
BCC-CSM1-1 2.7906 2.8125 * * * *
BCC-CSM1-1-M 2.7906 2.8125 * * *
BNU-ESM 2.7906 2.8125 * * *
CanESM2 2.7906 2.8125 * * *
CCSM4 0.9424 1.25 * * *
CESM1-BGC 0.9424 1.25 * *
CESM1-CAM5 0.9424 1.25 * * * *
CMCC-CM 0.7484 0.75 * *
CNRM-CM5 1.4008 1.40625 * * *
CSIRO-MKk3-6-0 1.8653 1.875 * * * *
GFDL-CM3 2 2.5 * * *
GFDL-ESM2G 2.0225 2 * * * *
GFDL-ESM2M 2.0225 2.5 * *
GISS-E2-H 2 2.5 * * * *
GISS-E2-H-CC 2 2.5 * *
GISS-E2-R 2 2.5 * * * *
GISS-E2-R-CC 2 2.5 * *
HadGEM2-CC 1.25 1.875 * *
HadGEM2-ES 1.25 1.875 * * *
IPSL-CM5A-LR 1.8974 3.75 * * *
IPSL-CM5A-MR 1.2676 2.5 * * * *
IPSL-CM5B-LR 1.8947 3.75 * *
MIROC-ESM 2.7906 2.8125 * * * *
MIROC-ESM-CHEM 2.7906 2.8125 * * *
MIROC5 1.4008 1.40625 * * * *
MPI-ESM-LR 1.8653 1.875 * * *
MPI-ESM-MR 1.8653 1.875 * * *
MRI-CGCM3 1.12148 1.125 * * *
NorESM1-M 1.8947 2.5 * * * *
NorESM1-ME 1.8947 2.5 * *
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Phuong phap BCSD (Wood va cs, 2004) (Hinh 2)
bao goém 2 budc riéng biét: Bias-Corrected (BC) la hiéu
chinh sai s6 va Spatial-Disaggregation (SD) la phéan ra
khong gian. Cac budc thuc hién BCSD dugc thuc hién
lan luot, cu thé nhu sau:

BC:

Céc md hinh GCM va dii liéu quan tric dugc dua
vé d6 phén giai 1 do (tuong duong 10km 6 luédi) bang



phuong phap noéi suy bao toan bac nhét (First order
conservative remapping) dé dam bao cac mién tai bién
cua Viét Nam déu dugc 1ap day.

Phuong phap hiéu chinh Quantile Mapping (QM)
dugc st dung d€ hiéu chinh di liéu m6 phong bang di
liéu thuc do. Phép bién d6i phan vi - phan vi da dugc
ap dung nhiéu trong viéc hiéu chinh san phdm mua cta
du tinh khi hau tuong lai tii cic GCM.

SD:

Hé s6 bién dong mua va nhiét do gitia kich ban
tuong lai GCM dugc tinh toan bang hiéu s6 (d6i véi
mua), hodc ty 1é (v6i nhiét) & do phan giai 1 do.

Trudc khi dugc gop vao mién trung binh ctia khi
hau quan tric trong qua khi d€ tao ra dii liéu hiéu
chinh trong tuong lai, hé s6 bién dong dugc ndi suy do
phan giai 0,1 do. O budc nay, d6 phan gidi ctia di liéu
da dat mic 0,1 d0/6 luéi.

Dii liéu da chi tiét hoa tiép tuc dugc phéan ra thoi
gian vé do phéan giai ngay bang cich lya chon ngau
nhién mdt ngay trong qud khi va thay ddi né theo ty
1¢ hodc hiéu s0, trong d6 gia tri trung binh thang trong
GCM la bét bién.

2.3.2. Thiét lap mo phong

Dt liéu quan trac giai doan 1980 - 1995 (16 nam)
dugc dung lam di liéu luyén tap (training dataset) dé
xay dung moéi quan hé thong ké, dong thoi dung dé
dinh huéng cho phan ra khong gian trong phuong
phap BCSD. Dii liéu quan trac giai doan 1996 - 2005
(10 ndm) dugc ding cho kiém nghiém doc lap, xac
dinh kha ning ap dung thuc té€ ctia phuong phap.

Sau khi thuc hién thanh céng kiém nghiém va hiéu
chinh phuong phép, toan b giai doan 1980 - 2005 sé
dugc duing d€ xay dung quan hé thong ké cho chi tiét hoa
kich ban tuong lai. BCSD sé dugc ap dung cho giai doan
2006 - 2100 trong tuong lai va cho ca mua va nhiét do.

Céc bién khi tugng dugc chi tiét hoa bao gom: mua
trung binh ngay (pr), nhiét d¢ trung binh ngay (tas),
nhiét do cao nhit trong ngay (tasmax) va nhiét do thap
nhat trong ngay (tasmin)

3. Két qua nghién ciiu va thao ludn
3.1. Két qua kiém nghiém mé hinh

3.1.1. Kha ndng tdi tao khong gian ctia phuong
phdp BCSD
Két qua chi tiét héa di liéu mua va nhiét d6 trong
giai doan ki€ém nghiém doc lap 1996 - 2005 cho mua va
nhiét d6 duogc thé hién lan lugt tai Hinh 3 va Hinh 4.
Cac két qua so sanh dugc thuc hién dua trén moé hinh
tap hgp ctia CMIP5 va di liéu thuc do (OBS). Tu két
qua mo phong phan bo khong gian c6 thé thdy ro kich
ban chi tiét hoa tuong dong véi OBS, cho thay kich ban
phat trién béi phuong phap BCSD c¢6 thé tdi tao dugc

KET QUA NGHIEN CUU KHOA HOC ‘T;E
VA UNG DUNG CONG NGHE

tuong doi tot phan bo khong gian ctia nhiét do va mua.
Tuy nhién, két qua mo6 phong khong hoan toan chinh
xac, sai s6 d6i véi nhiét do dao dong trong khoang -1,5
dén 2.5 d9, con lugng mua trong khoang +25%.
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A Hinh 3. So sdnh két qud chi tiét héa nhiét do cho tdp hop
mo hinh (ensemble) CMIP5 va gid tri quan trdc (Obs). Hinh
trén (a-f) la gid tri nhiét trung binh ngay, nhiét t6i cao ngay,
t0i thdp ngay ciia BCSD-CMIP5 va nhiét do thic do. Hinh
duiGi (g-u) la sai s6 trung binh ndm va cho cdc miia trong ndm
cho cd chi s6 nhiét do trung binh, tdi cao, t6i thdp

M6 phong c6 sai s6 thap thé hién phuong phap hiéu
chinh phan vi QM trong BCSD c¢6 kha ning hiéu chinh
sai s0 hiéu qua, nhung van chua hoan héo. Dii liéu phan
bd khong gian cho chi s6 nhiét t6i cao hay t6i thdp déu
c6 sai s6 cao hon so v6i chi s6 nhiét trung binh. B¢ 16n
gitia khoang can trén va can dudi ctia phéan vi trong
QM anh hudng 16n t6i do chinh xdc cia mo phong.
Khoanh cach gitita cac viing phan b6 phén vi cang 16n
thi xu hudéng sai s6 cia mo phdong cang cao.

fopuu :

[T
OBS BCSD CMIP5
model ensemble

2o ) k) 2o 2
Annual DJF MAM JJA SON

A Hinh 4. So sdnh két qud chi tiét héa lugng mua cho tap hgp
mo hinh (ensemble) CMIP5 va gid tri quan trdc (OBS). Hinh
trén (a-b) la gid tri mua trung binh ngay ctia BCSD-CMIP5
va nhiét d¢ thuc do. Hinh duéi (c-g) la sai s6 trung binh ndm
va cho cdc mua trong ndam
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3.1.2. Khd ndng tdi tao phan bo thoi gian ciia phuong
phdp BCSD

Kha nang tai tao phan bo thoi gian ctia phuong
phap BCSD dugc danh gia cho giai doan kiém nghiém
doc lap bang cach tinh hé s6 tuong quan Pearson gitia
chu trinh mua trong ndm theo mo6 phdng va theo OBS.
Két qua m6 phong dugc thé hién tai Hinh 5.

8N (@) o BN )ty
1005 104E 108E 112E 116E  100E 104E 108E 112E 116E

A Hinh 5. H¢ s6 tuong quan cho ducng dién bién chu ky
ndam cho mua (phdi) va nhiét do (trdi) gitia moé phéng BCSD,
CMIP5 va OBS trong giai doan kiém nghiém doc lap

Két qua kiém nghiém hé s6 tuong quan cho thay déi
v6i lugng mua, hé s6 tuong quan trung binh toan Viét
Nam cao hon 0.93, thdp nhét 1a 0.9. D6i v6i nhiét do,
mtc tuong quan trung binh 1a 9,1, thdp nhat la 0,8. Két
qua mo phong cho thdy, phuong phap BCSD c6 kha
ndng tai tao rat hiéu qua dudng dién bién chu ky nam
cho ca mua va nhiét do.

3.2. Dién bién mua va nhiét d6 tuong lai 6 Viét Nam

B0 dit liéu kich ban chi tiét héa cho ca mua va nhiét
do sau khi kiém nghiém da dugc phat trién trén toan
bd 26 nam di liéu quan tric. Két qua so sdnh dién bién
mua va nhiét d6 gitia Viét Nam va toan cau dugc thé
hién tai Hinh 6 va Hinh 7.

3.2.1. Dién bién nhiét do

Nhin chung, nhiét do trung binh trén Viét Nam
tang khi nhiét d¢ Trai dat tang 1én, tuy nhién, mtc do
tang nhiét trén khu vuc Viét Nam thdp hon mot chut

CMIPS projected changes for global mean temperature  CMIPS projected changes for Vietnam mean temperature

——RCP8.5 (31)
RCPE.0 (12)

pas (3
—Rep26 (20)
— Historical (31)

e to 1986-2005 (*C)

2000 2020 2040 2060 2080 2100

2000 2020 2040 2060 2080 2100

A Hinh 6. Dién bién thay ddi nhiét dj trén toan cdu (trdi) va
6 Viét Nam (phdi) theo cdc kich bdn khdc nhau. Dudng lién
lién tuc biéu dién gid tri trung binh ciia mé hinh trong khi
viing mau bao quanh thé hién viimg bdt dinh ciia cdc mo hinh.
Do thi hop bén phdi so sanh moi tuong quan vé BDKH ciia
Viét Nam va toan cdu trong giai doan 2080-2099
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so v6i xu thé chung toan cau. O kich ban RCP8.5, nén
nhiét trung binh & Viét Nam c6 thé€ tang cao hon 5 do.
Tuy nhién, m6 phong trén mién Viét Nam c6 do bat
dinh cao va dao dong trong m¢t khoang rit rong. Cang
lti vé cudi thé ky 21 thi ving bat dinh ctia du bao cang
cao. Nhin chung, két qua mé phong BCSD-CMIP5 vé
mtuc tang nhiét do trung binh cho Viét Nam vao cudi
thé ky 21 theo kich ban RCP4.5 va RCP8.5 tuong dong
v6i kich ban BDKH, nudc bién dang cho Viét Nam do
MONRE céng b6 nam 2016.

3.3.2. Dién bién lugng mua

Tuong tu nhu Hinh 6, Hinh 7 th€ hién dién bién ctia
khi hau Viét Nam trong tuong lai, nhung cho lugng
mua. Nhin chung vé lau dai, lugng mua trén toan Viét
Nam sé tang dan khi nhiét d¢ tang. Tuy nhién, mtc
tang ctia mua ¢ Viét Nam khong ro6 rét trén tiing mién.
Tat ca cac kich ban déu c6 sy tuong dong khi du bao
lugng mua & mién Bac sé gia ting vao cudi thé ky 21.
D6i v6i mién Trung va mién Nam, bién dong ctia lugng
mua khong ro rét.

4. Két luan

Xay dung cac kich ban du bao chinh xdc sy thay déi
ctia khi tugng la hét stic cin thiét d€ tranh nhiing tac
dong tiéu cuc va giam nhiing thiét hai do BDKH gay ra.
Trong nghién ctiu nay, dé tai phat trién b dii liéu chi
tiét héa cho 31 mo hinh GCM theo 4 kich ban RCP2.6,
RCP4.5, RCP6.0, RCP8.5 bang phuong phap hiéu
chinh sai s6 va phéan ra khong gian BCSD. M6 phong
dugc thuc hién dya trén di liéu quan trac cho mua va
nhiét do tit 1980 - 2005. Chi tiét héa khi hau dugc thuc

Precipitation change relctive to 1986-2005(%)

2020 2030 2040 2050 2060 2070 2080 2090 2100

5 25 40 60 75 95
Model agreement on the increase trend
of 2080-2099 rainfall (% models)

A Hinh 7. Dién bién thay d6i lugng muia 6 Viét Nam theo cdc
kich ban khdc nhau. Ducng lién lién tuc biéu dién gid tri trung
binh ctia mé hinh trong khi vimg mau bao quanh thé hién
viing bdt dinh ctia cdc mé hinh. Hinh bén dudi thé hién miic
do tuong dong ctia cdc mé hinh vé khd ndng gia tdng lugng
mua 6 mién Bdc Viét Nam trong giai doan 2080-2099. S6 bén
trén moé hinh thé hién ty 1é nhiing mé hinh tuong dong vé miic
gia tang ciia lugng mua.



hién cho mua, nhiét d¢ trung binh ngay, t6i cao ngay,
toi thap ngay v6i do phan giai la 0.1 do (10km).

Két qua chi tiét hoa trong giai doan kiém nghiém
cho thay, phuong phap BCSD c6 d¢ chinh xac cao,
sai s thap. BCSD - CMIP5 tai tao dugc chi tié€t phan
bd khong gian va thoi gian clia mua va nhiét do. Tuy
nhién, phuong phap hiéu chinh phan vi dugc st dung
trong hiéu chinh sai s6 tuy rat hiéu qua, nhung chua
hoan thién, két qua so sanh lugng mua, nhiét do thuc
do va mo6 phong BCSD cho giai doan 1986 - 2005 cho
thdy, sai s6 cho nhiét d6 van dao dong ti -1,5 - 2.5
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BUILDING THE HIGH RESOLUTION CLIMATE CHANGE
SCENARIOS FOR VIETNAM USING BIAS CORRECTED SPATIAL
DISSAGREGATION METHOD

Tran Anh Quan

Faculty of Environment, Hanoi University of Mining Geology

Ngo Duc Thanh

Department of Space and Aeoronautics, University of Science and Technology of Hanoi
Nguyen Thi Hong Ngoc

Facuty of Environment, Vietnam National University of Agriculture

ABSTRACT

The Coupled Model Intercomparison Project Phase 5 (CMIP5) provides a standard experimental protocol
and a multi-model context for scientists to investigate various climate phenomena in the past, present and
future conditions. Though CMIP5 outputs can generally reproduce the major climate indicators at global
scales, it is still challenging to directly use them to resolve the climate information at local to regional scales
due to their coarse spatial resolution. In the Vietnam region, historical experiments using CMIP5 ensembles
were unable to well capture the variations and distribution of observed precipitation and temperature. This
raised the concerns of how to adequately use such products as the driving force in other comprehensive
environment-socio-economic assessment models, in order to obtain reliable results to support researchers
and policy makers in regional planning. In this study, we aimed at generating projected precipitation and
temperature data at high resolution (0.1 degree) over the Vietnam domain. Simulations for historical and
future climate were conducted by performing the Biases Corrected Spatial Disaggregation (BCSD) method to
the outputs of 31 CMIP5 global climate models (GCM). For the historical climate condition, observed gridded
precipitation and temperature data during the period 1980-2005 were used to correct the biases from the
simulation data and to construct a statistical transfer function to be applied for the future period. Hence, the
changes in the future CMIP5 projections were temporally disaggregated to the target resolution of 0.1 degree
and scaled with the observed daily values to match the downscaled monthly products. The BCSD downscaling
method is expected to well illustrate the changes in future precipitation and temperature while still preserving
the seasonal patterns of local climatology.

Key word: CMIP5, biases corrected, spatial disaggregation, climate downscaling, Vietnam.
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i)

KET QUA XAC DINH MUC PHAT THAI KHi NHA KiNH
THEO GRDP TINH BINH DUGNG

Nguyén Thi Thu Hién
Nguyén Van Phudc
Tao Manh Quan
Nguyén Thé Tung LAim

TOM TAT

Bai béo st dung cac hé s6 phat thai (HSPT) theo hudng dan trong tai liéu cia IPCC ndam 2006 va IPCC
ndam 2019 cai tién, két hgp véi cac nghién ctu xac dinh HSPT cu thé d6i véi diéu kién ctia Viét Nam trong
linh vic nong nghiép (trong lta, chan nuoi). Theo do, udc tinh téng phat thai khi nha kinh (KNK) nam 2019
ctia tinh Binh Duong khodng 20.406 nghin tin CO, td/nam, thu¢c nhém phat thai cao so véi ca nudc. Phat
thai KNK tinh theo GRDP ctia tinh 1a 61,6 tan CO, td/ty dong, thap hon so v6i miic phét thai trung binh cta
cd nuéc ndm 2018 1a 71,4 tan CO, td/ty dong. Néu tinh theo tong lugng phat thdi KNK trén GRDP theo stic
mua tuong duong (PPP), phat thai ctia tinh Binh Duong ndm 2019 la khoang 0,51 tin CO, td/ppp GDP (1.000
USD). Trong do, giao thong la linh viic c6 mic phat thai KNK theo GRDP cao nhat; quan ly chat thai cé muic
phat thai KNK theo GRDP cao tht hai, trong khi nang lugng c6 dinh 1a nganh c6 phat thai cao nhét ctaa tinh
nhung véi gid tri GRDP dat dugc ctia nganh ciing rit cao dan dén muc phat thai theo GRDP ctia nganh nam
trong nhom phat thai/GRDP thdp. Xét riéng cac nganh san xudt cong nghiép, cuong do phat thai theo GRDP
ctia cdc nganh cong nghiép chinh uéc tinh khodng 44,1 tin CO, td/ty dong...
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1. Pat vin dé

Bién d6i khi hau (BDKH) dang la moét thach thiic
doi véi thé gidi néi chung va Viét Nam noi riéng, dac
biét la khu vuc kinh t€ trong diém phia Nam, trong do6
c6 tinh Binh Duong. Nhan thtc dugc tdim quan trong
cua viéc gidm lugng phat KNK toan ciu ciing nhu hiéu
rd muic d6 dnh hudng dén su phat trién kinh té - xa hoi
cta qudc gia, Viét Nam da tng ho Cong udc khung
cta Lién hgp qudc vé BDKH va cht dong tham gia cac
thoa thuan phap ly lién quan dén giam nhe BDKH. Cu
thé, Viét Nam da ky Cong udc Khi hau ndm 1992, phé
chudn ndm 1994, Nghi dinh thu Kyoto nam 1998, phé
chudn ndm 2002; thanh 14p Ban Chi dao quéc gia thuc
hién Cong udc Khi hau va Nghi dinh thu Kyoto; gti
Ban Thu ky Cong udc Khi hau Thong bao quoc gia lan
tht nhit (ndm 2003), 1an thd hai (nam 2010) va lan
tht ba (nam 2019); Bao cao Cap nhat hai ndm/lan lan
tht nhat (ndm 2014), lan thd hai (ndm 2018); phan anh
nhiing nd luc méi nhét vé viéc ting pho véi BDKH va

'H¢i Nudc va Moéi truong TP.H6 Chi Minh

kiém ké KNK. Dén nay, Viét Nam chua c6 két qua bao
cdo kiém ké KNK cho nam 2018. Do d6, lugng phat thai
KNK nam 2018 dugc du bao dua vao t6c d6 phat trién
kinh t€ - x4 hoi ctia ca nudc, udc tinh khoang 407.668
nghin tdn/ndm. Gia tri nay tuong Ging véi cac két qua
uéc tinh trong béo co ctia JRC thudc Uy ban chau Au
vé tinh hinh phat thai KNK va CO, tu hoa thach ctia
tat ca cac nudc trén thé gidi - Bao cao nam 2019 [1] va
Bdo cdo cua Co quan Danh gia moi truong Ha Lan thuc
hién ndm 2018 [2] vé t6ng lugng phat thai KNK cua
Viét Nam trong nam 2018 la trén 400 Mt CO, td/nam.

Vi nhiing tac dong ro rét ctia KNK, cac nudc trén
thé gidi da tién hanh kiém ké, huéng t6i muc tiéu giam
phat thai KNK nhdm han ché, phong ngtia, ting pho
v6i BDKH. Mot s6 tinh/thanh phé 16n cta nudc ta
hién nay, trong d6 cé Binh Duong, vé6i dic trung la dia
phuong phat trién nganh cong nghiép, téc d d6 thi hda
cao, dang phai d6i mat v6i nhiing thach thiic nghiém
trong tii 6 nhiém moi truong va sy gia ting phat thai
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KNK. Trong khi d6, nhan thtic cua codng dong, doanh
nghiép va ngudi dan vé gidm nhe phat thai KNK con
han ché.

Bai bdo nay tap trung vao viéc xac dinh HSPT phu
hgp véi tinh Binh Duong va tinh todn phat thai KNK
cho toan tinh ndm 2019; xac dinh muc phat thai theo
GRDP ctia tting nganh, linh vuc, lam co s¢ d€ danh gia
cuong do phat thai KNK, ti d6 dé xuit cac giai phap
giam phat thai mot cach hiéu qua.

2. Pham vi, ndi dung va phuong phap nghién ctiu

2.1. Pham vi nghién ciiu
Bai bao chi xem xét va danh gia phat thai theo pham
vi 1 (Phat thai KNK ti cic ngudn trong pham vi tinh/
thanh) va pham vi 2 (Phét thai KNK do st dung hé
thong dién, nhiét, hoi nudc va/hodc lam lanh).
Nhiing KNK dugc tinh todn bao gém: Carbon
dioxide (CO,), Methane (CH,), Nitrous oxide (N,0),

Bang 1. Cac HSPT st dung cho tiing linh vuc tinh toan

v Sulphur hexafluoride (SF,). Cdc KNK khdc dugc
trinh bay trong Huéng dan cua IPCC ndm 2006 nhung
nghién ctiu nay khong dé cap dén vi lugng phat thai
khong dang ké.
2.2. Thu thap tai liéu so cdp
Nhom tac giad st dung phiéu diéu tra d€ thu thap
thong tin ti cac S6, ban, nganh va cac doanh nghiép
trén dia ban tinh. St dung phan mém Excel d€ xti ly s6
liéu, kiém tra viéc nhép dii liéu, tinh toan va chinh stia
cdc sai sot (néu cd).
2.3. Tinh todn phat thdai KNK
Vé phuong phép tinh phat thai KNK, nhém tac gia
chon phuong phap tinh toan lugng phat thai KNK dya
vao HSPT theo Hudng dan cua IPCC nam 2006 (cac
tap 1, 2, 3, 4, 5) va IPCC nam 2019 cai tién. Ngoai ra,
két hgp véi cac nghién ctiu vé xac dinh HSPT KNK
dugc thuc hién 6 mot s6 linh vic khic nhau nham dé

STT Linh vuc Hé so Ghi chu
1 Nang lugng
Tiéu thu dién ndng | St dung hé¢ s6 phét thai CO, déi vdi ludi dién | « Nam 2017: 0,8649 Tan CO,/MWh (3]
qudc gia + Nam 2018: 0,9130 Tan CO,/MWh [4]
Tiéu thy nhién liéu | Theo IPCC [5]
2 Giao thong
Phuong an 1 Dua theo ty 1¢ tiéu thu nhién liéu theo tiéu
linh vuc va loai nhién liéu tai Viét Nam
Phuong én 2 Theo IPCC [5] Phat thai KNK = nhu ciu vén tai x t6ng
muic tiéu thu nhién liéu x hé s6 phat thai
3 Cong nghiép
San xudt xi mdng | Dya vao nang lugng dién st dung cho may | Do khéng c6 qua trinh san xudt clinker,
nghién ximang, udc tinh 44,14 kWh/tdn san | khong c6 trong hudéng dan ctia IPCC
phdm
San xudt thép Theo IPCC [5] Hé s6 phat thai dugc chon theo gia tri
ctia “hé s6 trung binh ctia thé gidi”
San xudt Nhém (tai | Dya vao ning lugng dién st dung, udc tinh
ché) 744 KWh/tdn san phdm
Mady cit dién cao | Theo IPCC [5] Gid tri ctia chau Au dugc st dung cho
thé tinh toan.
4 Chat thai
Hoat dong chon ldp | « Hang s6 toc d¢ sinh khi CH, (k): 0,4 nam - 1 | St dung m6 hinh LandGEM [6]
CTR + Kha nang sinh khi CH, (Lo): 176 m’/tdn
« Ty 1¢ CH, trong khi rdc: 50%
PP sinh hoc Theo IPCC [5]
Lo do6t va dét 10 | Theo IPCC [5] Chi s6 phaét sinh chit thai rdn phat sinh
thién binh quan dau ngudi la 1,13 kg/nguai/
ngay [7]
Nudc thai sinh hoat | Theo IPCC [5]
Nuéc thai cong | Theo IPCC [5] Tinh todn d6i véi cac KCN tap trung
nghiép
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KET QUA NGHIEN CUU KHOA HOC ‘\1—75

VA UNG DUNG CONG NGHE &~
STT Linh vuc Hé so Ghi chu
5 Nong nghiép
Trong trot 382,77 (kg CH /ha) Van dung két qua tii nghién ctiu Nghién
ctiu phat thai khi Métan ti hoat dong
trong lda ¢ Viét Nam [8].
Stt dung phan bon | Theo IPCC
Chén nuoi Theo IPCC Riéng phdt thai CH, ti qud trinh tiéu
+ Qua trinh tiéu hoa thiic dn: Bo (27 kg CH,/ | héa va quan ly chat thai cta trau va bo:
con/ndm), trau (49 kg CH,/con/nam). Van dung két qua tit nghién cdu trén
+ Quén ly chat thdi: Bo (2,4 kg CH,/con/ | trau, bo & Viét Nam [9].
nam), trau (2,8 kg CH, /con/ndm).
6 St dung dat Theo IPCC

xuét cdc HSPT cu thé hon d6i vdi diéu kién cta Binh
Duong, dién hinh trong linh vic nong nghiép (trong

Bang 3. Tng hgp phat thai KNK tinh Binh Duong
nam 2019

la [8], chan nuoi [9]). Linh vuc Pon vi Phat thai
Gid tri tiém nang nong lén toan cdu (GWP) trong | Nang lugng ¢6 dinh Nghin tin CO, | 14.634,13
khoang thai gian 100 ndm ctia cac KNK (hé s6 chuyén td/nim
d(A)Il ) Vﬁfl EIOZ) ,mdl flhat dugc diéu chinh tu ?éo cziio Giao thong Nghin tdn CO, | 3.347,42
banh gia lan thua 5 cta IPCC, 2014 (AR5). Thong bao td/nim
quoc ga la'n’ th}I 3 cua V}a N,am t ol [,JNFC.?CNda SI,I Qua trinh cong nghiép va | Nghin tdn CO, | 739,44
dung cac gia tri GWPs ctia Bdo cdo danh gia lan thd . e < 2
ot A, . o stt dung san phdm td/ndm
4. Tuy nhién, IPCC khuyén nghi cac quoc gia st dung —— —
GWPs méi nhit, do d6 trong nghién ctiu nay sé st Chat thai Nghin tan CO, | 141741
dung gié tri GWP theo Bao cdo dénh gia 1dn 5. td/ndm
Nong nghiép, lam nghi¢p | Nghin tin CO, | 265,56
Bang 2. Bang gia tritiém nang nong 1én toan cau (GWP) td/ndm
Khi nha kinh | GWP (AR4) GWP (AR5) Chuyén muc dich st dung | Nghin tin CO, | 2,74
(theo bao cdo danh | (theo bao cao danh dat td/nam
gid lin 4) gid lin 5) Téng cong 20.406,70
Co, 1 1
CH, 25 28 trinh cong nghiép va st dung san phdm (3,6%); linh
N.O 298 265 viuc néng nghiép chiém khoang 1,3%; linh vuc chuyén
2 ; 5 x e 2 1A LA x 0
SE, 22800 23.500 muc dich st dung dat chiém ty 1¢ rat thap (0,01%).

3. Két qua va thao ludn

Téng phat thai KNK nam 2019 cua tinh Binh Duong
udc tinh khodng 20.406 nghin tin CO, td/ndm, trong
do, linh viyc nang lugng c6 dinh va linh vuc giao thong
phat thai cao nhat (chiém khoang 88%); linh vuc quan
ly chat thai chiém vi tri thu hai nhung chi ¢6 6,9%; qua

Phat thai KNK tinh Binh Dwong nam 2019

3.62%

1.30% uNiang lugng cb dinh

6.95% | ~001%
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¥ Qué trinh Céng nghi¢p va
St dung san pham
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¥ Noéng nghi¢p, Lam nghi¢p

# Chuyén muyc dich sit dung
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A Hinh 1. Biéu dé ty ¢ phdt thdi KNK tinh Binh Duong
ndam 2019

Téng gia tri GRDP trén dia ban tinh Binh Duong
nam 2019 cta cac khu vuc kinh té€ chinh 1a 331.097.342
triéu dong [10]. Trong do:

o Khu vuc I (Nong, Lam, Thuy) dat 2,9%

« Khu vuc II (Cong nghiép, Xay dung) la 72,7%

o Khu vuc III (Dich vu) duy tri & mtic 24,4%

Gis tri GRDP Tinh Binh Dwong (d6ng)
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A Hinh 2. Gid tri GRDP phdn theo khu vic kinh té
tinh Binh Duong nam 2019
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Cuong d6 phat thai dugc do bang muic d phat thai
KNK trén mot don vi GRDP (san lugng kinh té). Di
liéu GRDP cho chi s6 nay thudng dugc trinh bay theo
tiéu chudn stic mua tuong duong (PPP), do do, loai bo
nhiing sai léch do chénh léch mic gia gitia cac quoc
gia. Viéc xem xét md&i quan hé nay tu goc do phat trién
bén viing nhdm phén tich xem liéu phat thai KNK c6
thé tach khoi tang trudng kinh té€ hay khong. Noi cach
khac, d€ xac dinh xem dp lyc moi trudng ¢ lién quan
dén ting truéng kinh té nhu thé nao? Két qua tinh
toan tai tinh Binh Duong cho thdy, c6 méi tuong quan
thudn gitia gia tri san xuat GRDP va phat thai KNK.
Nhu véy, lugng phat thdi CO, ting la do két qud cta
tang trudng kinh té, két qua nay tuong dong véi nghién
ctiu ctia Jenny Cederborg & Sara Snébohm (2016)[11].

Muic phat thai theo GRDP cua tinh Binh Duong nam
2019 la 61,6 tan CO, td/ty dong, thdp hon so véi miic
phét thdi trung binh ctia cd nudc 1a 71,4 tin CO, td/ty
dong (ndm 2018). Néu tinh theo tong lugng phat thai
CO, chia cho tong gia tri clia tong san phdm qudc ndi
(GDP) theo stic mua tuong duong (PPP), thi phat thai
ctia tinh Binh Duong ndm 2019 la khodng 0,50 tin CO,
td/ppp GDP (1000 USD), con ctia Viét Nam udc tinh
nim 2018 12 0,57 tén CO, td/ppp GDP (1.000 USD).

Phat thai KNK theo GRDP
1.090.99

tin CO2 td/ty ddn

thn CO2 td/ppp GDP (1000 USDy
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A Hinh 3. Cudong d¢ phdt thdi KNK theo GRDP
cua cdc linh vic

Xét theo tung linh vuc:

o Giao thong la linh vuc c6 mtc phat thai KNK theo
GRDP cao nhit. Nguyén nhan c6 thé la do thu nhap
binh quan dau nguoi tang va tang trudng din s cling
nhu di cu nong thon/thanh thi dang ngay cang lam gia
tang nhu c4u di lai. Trong khi do, thuc t€ hién nay, nhu
cau st dung 6 t6 dang nhanh chéng thay thé xe may,
dac biét 1a & cac thanh pho 16n; dong thoi, ty 1¢ st dung
giao thong cong cong van con thdp, mdt phan do mic
do phat trién mang ludi giao thong cong cong thap, mot
phan do tinh thuén tién cta phuong tién ca nhan, la
nguyén nhan hang dau lam ti€p tuc tang phat thai LNL
tu hoat dong nay.

« Linh vuc quén ly chét thai tai Binh Duong c¢6 mitic
phat thai KNK theo GRDP cao thid hai, v6i nguon
phat thai cht yéu tu hoat dong xu ly chit thai ran (do
con tinh trang d6t 16 thién chét thai ran) va viéc xu ly
nudc thai.
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« Néng lugng c6 dinh la nganh c6 phat thai cao nhét
cua tinh, nhung gia tri GRDP dat dugc ctia nganh ciing
rat cao, do do, muc phat thai theo GRDP ctia nganh
ndm trong nhom phét thai/GRDP thdp (trong d6 co
linh vuc néng nghiép va st dung dat).

Xét riéng vé phat thdi tii cdc nganh cong nghiép chinh:

o Phat thai KNK tu cac nganh céng nghi¢p chiém
khoang 70% t6ng phét thai KNK cta tinh. Uéc tinh
cuong do phat thai theo GRDP ctia cic nganh cong
nghiép chinh la khodng 44,1 tén CO, td/ty dong.

« Téng trudng kinh t€ thac ddy viéc st dung nhiéu
hon cac tai nguyén lién quan dén nang lugng, dan dén
ting phat thai CO,. Cic nganh cong nghiép: Luyén kim,
ché bién cac san phdm tu go, ché bién thuc phdm... c6
phat thdi CO, td cao, dong thdi gid tri GRDP thu dugc
cua 2 nganh nay cling rat cao. Tuy nhién, mot s6 nganh
c6 GRDP thdp nhung phat thai KNK lai khd cao: Nganh
cong nghiép khai khoang, khoang phi kim va ché bién
mu cao su. Nguyén nhan c6 thé 1a do nhu ciu st dung
nhién liéu hoa thach khd 16n hién nay, ngoai ra, cong
nghé san xuét cling nhu thiét bi may moéc st dung con
lac hau.
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A Hinh 4. Cuong do phdt thdi KNK phan theo cdc nganh
cong nghiép tinh Binh Duong

Néu tinh phat thai theo dau ngudi trung binh nam
2019 cta tinh Binh Duong la 8,31 tan CO, td/ngudi, cao
hon so véi trung binh chung ctia ca nuéc nam 2018 (udc
tinh 1a 4,27 tan CO, td/ngudi) va cao hon ca TP. H6 Chi
Minh ndm 2018 (khoang 4,38 tdn CO, td/nguoi). Diéu
nay c6 thé ly gidi vi Binh Duong la tinh phat trién cong
nghiép kha manh, trong khi d6, dan s6 cua tinh khong
cao, chi khoang 2,5 triéu nguoi, nén tinh theo binh quan
theo dau ngudi, ty s6 phat thai/nguai sé cao. Trong khi
do, TP. H6 Chi Minh tuy cting phat trién cong nghiép
kha manh, nhung cac hoat dong kinh té khac nhu thuong
mai, dich vy, du lich... cling 1a thé manh va déng gop
dang ké cho nén kinh té, thém vao d6, dan s6 cua TP.
Ho6 Chi Minh lai gap hon 4 1an so véi Binh Duong. Tuy
nhién, néu so véi cac tinh/thanh phd phat trién cong
nghiép khac & Trung Quoc (Thugng Hai khoang 9,5 tan
CO, td/ngudi), My (California khodng 10,7 tan CO, td/
ngudi) thi muc phét thai ctia tinh Binh Duong van & mic
thép hon.



4. Két luan

Két qua xac dinh lugng phat thai KNK tai Binh
Duong c6 xu hudng ting trong nhiing nim gan day,
dong thoi, phat thai KNK trén mot don vi GRDP ciing
tang. Mot mét la do nhu cau st dung ning lugng kha
16n dé dap ting téc do ting trudng kinh t€ trong thoi ky
cong nghiép hoa - d6 thi hoa, mat khéc, c6 thé do cong
nghé san xudt cing nhu thiét bi may mdc st dung con
lac hau, lam ting lugng phat thai KNK. Nhin chung,
phat thai KNK chua thé tach khoi tang trudng kinh té,
viéc tao ra cua cdi van con bi phu thudc vao st dung
nhiéu ning lugng.
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ABSTRACT

is estimated at 44,1 tons COZ/biHion VND.

DETERMINATION RESULTS OF GREENHOUSE GAS EMISSIONS
ACCORDING TO GRDP OF BINH DUONG PROVINCE

Binh Duong center of Natural Resources and Environment Technical - Monitoring

This paper uses emission factors as guided in IPCC 2006 and IPCC 2019 Refinement, combined with the
emission factors studied specific to the Vietnam 's events in the agricultural sector (rice cultivation, livestock).
Accordingly, it is estimated that Binh Duong's total greenhouse gas (GHG) emissions in 2019 are about 20.406
thousand tons of CO eq/year, belonging to the group of high emitters compared to the whole country. GHG
emissions calculated according to the province's GRDP are 61,6 tons COZ/billion VND, lower than the average
emission level of the whole country in 2018 of 71,4 tons CO, /billion VND. If calculating the total GHG
emissions in the GRDP based on purchasing power parity (PPP), Binh Duong's emissions in 2019 are about
0,51 tons CO,eq /ppp GDP (1.000 USD). In particular, transport is the sector with the highest GHG emissions/
GRDP, waste management has the second highest GHG emissions/GRDP, while energy is the sector with the
highest emissions but with the achieved GRDP value of the sector is also very high, leading to low GRDP
emissions/ GRDP. Regarding industrial sectors, the emission intensity according to GRDP of major industries
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¢ Moi truong

€O SG LY LUAN VA THUC TIEN XAY DUNG MO HINH
KINH TE XANH CHO XA DAO VEN BO VIET NAM

Tran Van Phuong '
Lé Xuan Sinh ?
bang Cong Xudng*

TOM TAT

Cac xa ddo ven bién Viét Nam dang d6i mét véi cac nguy co can kiét tai nguyén nhu nguén lgi hai san suy
giam manh, hé sinh thai trén dao va ven bién suy thoai trudc stic ép kinh té, dao chiu tic dong ctia bién déi khi
hau (BDKH). Vi véy, can xay dung mét mo hinh kinh té theo dinh huéng xanh d€ thay thé cac moé hinh kinh
té€ truyén thong. C6 s6 ly luan nhan manh moé hinh kinh t€ xanh sé gitp duy tri von tu nhién, gidam ngheo, tao
viéc lam, cong bang xa hoi va st dung ngudn nang lugng tai tao. Cac két qua thyc tién vé mo hinh kinh t€ xanh
& ba xa dao (Viét Hai, Nhon Chéu va Nam Du) da d€ lai nhiing bai hoc thuc tién hiéu qua khi chuyén d6i mo
hinh kinh té truyén thong sang kinh t€ xanh trong sti dung va khai thac hiéu qua hé sinh thai bién déo va nang
cao doi sOng ctia ngudi dan tai ba xa mot cach ro rét. Két qua nghién ctiu da xay dung mo hinh kinh té€ xanh
cu thé cho xa ddo ven b véi 7 yéu t6 dau vao d€ xac dinh ndi dung, muc tiéu xay dung cac moé hinh kinh t€
cu thé nhim dam bao 12 yéu t6 dau ra ctia mo hinh, gitp phat trién kinh t€ xa dao bén viing, thich ting véi
BDKH, thu hit ngusi ddn bam dao khong di cu vao dat lién. Mo hinh kinh t&€ xanh sé gép phan giup cho cac
xa ddo thanh cdc diém phat trién kinh té ctia qudc gia, trd thanh hanh lang bao vé cht quyén bién dao.

Tu khoa: Mo hinh kinh té xanh, kinh té xanh, xa ddo Viét Hdi, xa ddo Nhon Chdu, xa ddo Nam Du.

Nhan bai: 26/5/2021; Stia chiia: 11/6/2021;Duyét ddng: 15/6/2021.

I. M dau

Phat trién kinh té xa ddo la mot trong nhiing nhiém
vu quan trong va cip thiét béi ngudi dan noi day dang
phai d6i mat véi tinh trang khai théc can kiét tai nguyén
nhu nguon lgi hai san suy gidam manh, hé sinh thdi trén
dao va ven bién suy thodi trudc stic ép kinh ké, ddo chiu
tac dong ctia BDKH (bao, triéu cuong va gié 16n...).
Vi véy, cin x4y dung mot mo hinh kinh té theo dinh
hudng xanh d€ thay thé caic mé hinh kinh t€ truyén
thong hién tai.

M6 hinh kinh té xanh tai cdc ddo ven b la mot
trong nhiing huéng nghién ctiu da dat nhiéu thanh tyu
trén thé giGi vi kinh t€ xanh la nén kinh t€ it phat thai
cac-bon, tiét kiém tai nguyén va tao ra cdng bang xa
hoi. Kinh té€ xanh khong thay thé phat trién bén viing

! Hoc vién Khoa hoc va Cong nghé, VAST

2 Vién Tai nguyén va Moi truong bién, VAST
* Trudng Dai hoc Hang Hdi Viét Nam
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ma la chién lugc kinh té d€ dat dugc cac muc tiéu phat
trién bén viing, la mo hinh c6 sy tiép can lién nganh va
hé thong, la su két hgp gitia ba thanh t6: Kinh t€ - Xa
hoi - Moi truong. Phat trién kinh t€ xanh dé dat dugc
tang trudng xanh da tré thanh xu hudéng tat yéu cta
kinh té thé giéi hién dai. Tai Viét Nam, cac chién lugc
phat trién kinh t€ xanh cling dugc nghién ctu va dua
vao ap dung trong cac van ban hoach dinh chinh sach
phat trién qudc gia... Hon niia, cac xa dao tai Viét Nam
con ¢6 vai tro quan trong trong an ninh quoc phong,
dong thoi chiu tac dong 16n tii hién tugng BDKH toan
cdu so v6i phén con lai cta dat nude.

Vi véy, lam ro6 co s& ly luan va can ct thuc tién dé
xay dung mo hinh kinh t€ xanh 4p dung pht hgp cho
cac xa dao la két qua nghién ctiu chinh ctia bai viét nay.



2. Phuong phap nghién ctu

2.1. Déi tugng va pham vi nghién ciiu

- Doi tugng nghién ciiu: M6 hinh kinh té xanh tai
cac xa dao, diéu kién tu nhién, kinh té€ - xa hdi va méi
trudng cua xa dao.

- Pham vi nghién cuu: Viéc nghién ctu danh gia
thuc tién, miic d6 dap tng cac tiéu chi kinh t€ xanh cho
xa dao ven b duogc thuc hién tai ba xa dao dai dién cho
ba mién dat nudc: Xa dao Viét Hai, xa ddo Nhon Chau
va xa ddo Nam Du.

fRUNG Quoc
b WM
Vigt Hal

OTLY
Q R

LTt

p {‘\(\? B. HAHAM E g
il 3

/ x3 Nhon Chau

% Hhen Chiu

\LLAO\; PDANANG 7, %y
THAILAN? Q.. HOANG SA

T
q‘ (?
CAMPU CHIA . 00

>

%

X
ﬁ -

as. mm:mc SA i

i

T

A Hinh 1. So dé vi tri nghién ciiu tai ba xa ddo

2.2. Tai liéu nghién citu va phuong phdp nghién ciiu
Nguon tai liéu va s6 liéu dugc st dung tlii nguodn dé
tai KC.08.09/16-20 vé mo6 hinh kinh t€ xanh cho céc
xa dao tiéu biéu ven bs Viét Nam [1]. Ngudn tai liéu
nghién ctu tap trung vao ba mo hinh kinh t€ tai ba xa
dao, trong d¢ xa dao Viét Hai (TP. Hai Phong), xa dao
Nhon Chiu (tinh Binh Dinh) va xa ddo Nam Du (tinh
Kién Giang).

Cac phuong phap nghién ctiu dugc st dung trong
bai viét la phuong phap phan tich, danh gia cac nguén
tai liéu dé xac dinh dugc co s¢ 1y ludn va thuc tién nham
xay dung mo hinh kinh té€ xanh cho xa dao phu hop.

3. KET QUA VA THAO LUAN

3.1. Co s6 ly lugn dé dinh hudng xdy dung mé
hinh kinh té xa ddao xanh

Xét vé ban chit ¢ thé hiéu mo hinh kinh té xanh

1 mot md hinh kinh t€ hién dai va 1a cong cu dé€ dinh

huéng chinh sach hudng téi phét trién bén viing trudc

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

bdi canh tac dong ctia BDKH toan cdu. UNEP (2011)
da khing dinh, mo hinh kinh t€ xanh la mdt trong
nhiing cong cu quan trong d€ cac quoc gia dinh huéng
muc tiéu chinh sach, du bao anh hudéng ctia chinh sach
dén su phat trién kinh té€ xanh & tdm qudc gia hodc cac
khu vuc cu thé nhu x3 dao ciing dugc dp dung [2]. Muc
tiéu chinh sach dugc hiéu 1a cac muc tiéu hudng téi nén
kinh té xanh thanh cong, hay nén kinh t€ ¢6 5 dac trung
(n6i ham) chinh gom: (i) Kinh té xanh nhdn manh gia
tri, vai tro ctia viéc dau tu duy tri va phuc hoi von tu
nhién; (ii) Kinh té xanh la tru cot d€ giam ngheo; (iii)
Kinh té€ xanh tao ra viéc 1am va céi thién cong bang xa
hoi; (iv) Kinh té xanh st dung nang lugng tdi tao va
cong nghé cac-bon thdp thay thé cho nhién liéu hoa
thach; (v) Kinh t€ xanh huéng t6i 16i song bén viing va
giao thong cac-bon thap [3].

Nhu vay, m6 hinh kinh t€ xanh xa ddo can dugc xay
dung trén hai phuong dién chinh 1a von ty nhién ctia xa
dao va cac chinh sach st dung vén tu nhién cé muc tiéu
dinh huéng phat trién kinh té xanh tai xa ddo. Trong
mod hinh kinh té xa dao tap trung vao nhiing tru cft la
nguon von ty nhién, sii dung nguén ning lugng va co6
cac bién phap, gidi phap ky thuat phtt hgp dé phat trién.
C6 thé thdy, von ty nhién 1a mot yéu t6 vo cing quan
trong trong viéc phat trién kinh té€ xanh. Theo Piéu
147, Luat BVMT (2020) [4], vOn tu nhién 1a cac nguén
tai san thién nhién gom dat, nudc, rling, nguon lgi thuy
san, khodng san, nhién liéu hoa thach, cac nguon nang
lugng tu nhién va cac dich vu hé sinh thai tu nhién.
Hang hoéa va dich vu dugc cung cdp tii von tu nhién cé
gid tri quan trong cho doi séng va su phat trién ctia con
nguoi, nhu luong thuc, nudc, khong khi, cac dich vu
van hda, tinh than va hd trg diéu tiét chu trinh sinh dia
héa. Vén tu nhién va cac dich vu hé sinh thai cung cdp
cac lgi ich kinh té dang ké. Do do, von ty nhién luon
la nén tang cho cac quoc gia phat trién kinh té - xa hoi
va bdo ddm an ninh sinh th4i nhim dat dugc muc tiéu
phat trién xanh ctia x4 dao. Dya theo phan tich néu
trén cé thé hi€u khdi niém vé mo hinh kinh té xanh xa
dao la: “mo hinh kinh té€ thé hién mdi quan hé gitia cac
muc tiéu chinh sach st dung von tu nhién cua xa dao
va cac khia canh kinh té, mdi truong, xa hoi dac trung
cta xa ddo nham lya chon, danh gia anh hudng cta
chinh sach dén muc tiéu phat trién kinh té xanh tai xa
ddo ven bg”.

3.2. Co s6 thuc tién dé thuc hién xdy dung mé
hinh kinh té xa ddo xanh tai Viét Nam
Nghién ctiu va xdy dung mot s6 mo hinh kinh té
xanh cu thé tai ba xa dao dua vao nguén vén ty nhién
va nguén nhén luc d€ nang cao thu nhap ctia ngudi dan
tai ba xa dao Viét Hai (Hai Phong), x4 ddo Nhon Chau
(Binh Dinh) va xa ddo Nam Du (Kién Giang). Duéi day
la mot s6 két qua dat dugc do mo hinh kinh t€ dao da
dinh huéng theo kinh té xanh.
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¢ Moi truong

a. Xa ddo Viét Hdi (Cat Hdi, Hdi Phong)

Nghién ctiu ctia Lé Xuan Sinh va nnk (2021) cho
thdy, dinh huéng chuyén d6i mé hinh kinh té xanh &
Viét Hai la rdt can thiét vi m6 hinh kinh té hién tai phu
thudc nhiéu vao khai thac tai nguyén (nghé di riing,
di bai), thu nhap thip (3,8 triéu dong/ngusi/thang).
Nghién ctu da dinh huéng chuyén déi sang hai mo
hinh 1a du lich céng dong dinh huéng xanh va nong
nghiép hiiu co.

MO0 hinh du lich cong dong tai dao Viét Hai da thuc
hién theo dinh hudng kinh té€ xanh la dua vao von tu
nhién ctia ddo d€ tao ra cic san phdm du lich sinh théi
ddc trung. Cac san phdm du lich sinh thai dya vao tu
nhién: khong khi trong lanh, canh quan dep cua lang
qué Bic Bo nam trong thung ling, hé sinh thai trén can
phong pht nhu ca su6i Garra Rufa, h¢ sinh thai san ho,
ngudn loi hai san phong phu. Céc san phdm du lich gan
vGi thién nhién tao nén tinh canh tranh véi cac khu vuc
khéc tai ddo Cat Ba nhu tour dap xe khong gay khoi
bui, m6 hinh ca ria chén tao thu nhap cho nguoi dan va
bao vé dan cd, tour ngam san ho bang thuyén day kinh
thu hut khach du lich trai nghiém va bao ton san ho
trong vinh Lan Ha.

Vao thoi diém thang 12/2017, ty 1é cac ho lam du
lich - dich vu chiém 5,7% (két qua diéu tra, phdng van
cac cdp chinh quyén va nguoi dan). Ty 1é nay da tang
gép 5 lan, 1én 34,1% vao thoi diém thang 6/2020. Bén
canh dd, cac nganh nghé huéng khai thac ty nhién
giam tii 45,5% con 34,1%; cac nganh nghé néng nghiép
chin nuo6i gidm vi xu huéng chuyén d6i nganh nghé
sang lam du lich. Thu nhap binh quéan ctia cac h¢ lam
du lich 1a 10 - 12 triéu/ngudi, cao hon thu nhap trung
binh ctia ngudi dan trong xa la 5 triéu/ngudi (s6 liéu
thang 6/2020). S6 lugng khach ciing ting 1én 2,5 14n so
v6i trudc nam 2017, tao nén nguon khach va nguon thu
nhép 6n dinh cho Viét Hai.

Co ciu nganh ngh& n3m 2017 tai Viét Hai

Co cdu nganh ngh& n3m 2018 tai Viét Hai

Co cAu nganh ngh’ ndm 2019 tai Vit Hai Cor c&u nganh ngh’ ndm 2020 tai Vigt Hai

= Dich vu- dulich %)

A Hinh 2. Ty 1¢ co cdu nganh nghé ciia cdc hd dan thay doi
ti ndm 2017-2020

Mo hinh nong nghiép hiiu co da lua chon loai cay
trong thich hgp dé phat trién du lich va khuyén khich
cac h¢ lam nong nghiép hiiu co. Viét Hai la mot thung
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ling c6 dién tich ruong dat dén 65 ha, bi bé hoang vi
cdy laa khong mang lai hiéu qua kinh té. Cay hong hoa
Hibiscus sabdariffa L. 1a mdt giai phap quan trong trong
phat trién md hinh néng nghiép va du lich tai Viét Hai.
Loai cay trong nay viia tao canh quan cho Viét Hai, viia
dem lai thu nhép cho nguoi trong vi c6 gia tri kinh té
khoang 10.000 d/kg hoa tuoci va la cay dugc st dung
nhu mot loai rau.

Ngudn nédng lugng dugc st dung trong mo hinh
dinh huéng la chuyén déi d4n dan tu ning lugng hoa
thach sang nguon ndng lugng tdi tao (ndng lugng mat
troi). Thu nghiém véi 24 cot dén lap trén ddo cho thay
hiéu qua ro rét vi dé thi cdng, mang lai hiéu qua kinh té,
lam sang ddo trong dém. Do6i vé6i 3 hé thong binh nuéc
néng st dung nang lugng mit troi da dau tu cho 2 ho
du lich c6 hiéu qua r6 rét, giap ho tiét kiém chi phi tién
dién khoang 200-300 nghin dong/thang.

Moi trudng ctia dao Viét Hai da tré thanh mot diém
sang vé€ cong tac quan ly va BVMT. Nguon rac thai ran
dugc xt ly bang nhiéu giadi phap hiéu qua nhu quan ly
tai nguon, phén loai triét dé, thu gom hiéu qua va xtt ly
bang bién phdap ky thuat phi hgp nhu tach rac hitu co
va xt ly tai cac ho u cta h gia dinh, phan loai rac tai
ché chuyén dit lién, thu gom pin thai d€ xu ly ding quy
dinh, chon lap rac tai bai hgp vé sinh theo quy trinh.

A Hinh 3. Céc hoat dong thu gom va xii Iy rdc sinh hoat tai
Viet Hdi

b. Xa ddo Nhon Chdu (Binh Dinh)

M6 hinh kinh t¢ Nhon Chéu 1a mé hinh truyén
thong véi co cdu kinh t€ cht yéu la khai thac thay san
ven bo, nuoi trong thuy san va du lich sinh thai, du
lich bién. S6 lugng lao dong tham gia md hinh cht yéu
la nam gidi vi cac nganh nghé déu yéu cau yéu t6 stic
khoe, di chuyén trén bién. Sau 3 nam trién khai mo
hinh kinh t€ xanh, dén thang 6/2020, s6 liéu khao sat
cho th4y, mo6 hinh du lich da thay ddi, ting tit 5 ho lén
15 ho (chiém 2,8%), nuo6i thuy san c6 sy thay déi 16n
tt 54 ho tang 1én 87 ho (chiém 16,1%), mo hinh khai
thac hai san giam xudng con 300 ho (chiém 55,6%).
Nghé khai thac van chiém chu dao & mo6 hinh kinh t€
dao Nhon Chau, tuy nhién do chinh sich dinh huéng
phat trién ctia ddo nén mo hinh kinh té€ xanh ctia x4 tap
trung huéng dén hai linh vuc du lich va nuéi tom htim.
Céc yéu t6 moi truong va xa hoi dugce dé xuit cung cac
giai phap d€ c6 mot moé hinh kinh té xanh phu hgp.



Tuy nhién mo6 hinh kinh t€ xanh & Nhon Chéu sé phai
b8 sung cac yéu t6 1a chong chiu dugc véi cac tai bién
moi truong (vi day 1a khu vuc chiu anh hudng manh
bdi bao gio, song 16n). Bén canh do, do dao la phao dai
khu vuc bién P6ng nén mo hinh kinh té xanh phai tinh
dén yéu t6 an ninh, qudc phong - dao sé khong don
khéach du lich nuéc ngoai tham dao.

¢. Xa ddo Nam Du (Kién Giang)

bdo Nam Du thudc huyén Kién Hai (Kién Giang),
cach TP. Rach Gia khoang 120 km. Pao Nam Du c¢6
dién tich 190 ha, bao gém 10 hon déo, trong d6 chi c6 2
hon véi 3 ap c6 dan sinh séng. Hon Ngang c6 dién tich
59,5 ha, bao gom 2 4p 1a An Phti va An Binh. Hon Miu
c6 dién tich 58,5 ha, c6 mot dp la Hon Mau. Dan s6
ctia ddo Nam Du tap trung chu yéu tai Hon Ngang [5].
M0 hinh kinh t&€ xanh tai Nam Du dinh huéng vé nuéi
trong thay san than thién moi truong véi cac sin phdm
than thién nhu ludi chong bam bén, 16ng bé bang vat
liéu HDPE. Céc giai phap BVMT nhu xac dinh diém
thu gom, chon ldp va quan ly chat thai ran sinh hoat la
giai phap quan trong nhat dugc dé xuat trong mo hinh
kinh té xanh tai Nam Du. Cidc md hinh trién khai du
lich giap phat trién dinh huéng dua vao von tu nhién
nhu hé sinh thai bién, bai cat, nguén nudc bién trong
nham khai théc hiéu qua dich vu ctia cdc hé sinh thai.

3.3. DBé xudt moé hinh chung va nhdn xét
a. Cd s6 va nguyén tdc xdy dung mo hinh

Trong kinh t€ hoc, m6 hinh kinh t€ c6 chtic nang
chinh la don gian héa, béi su phtic tap khdng 16 ctia cac
qua trinh kinh té. Su phtic tap nay c6 thé dugc quy cho
su da dang ctia cac yéu t6 quyét dinh hoat dong kinh
té. Do do, cac nha kinh t€ phai dua ra lya chon hgp ly,
cach phan tich, trinh bay thong tin can thong qua muc
tiéu ctia md hinh, ddm bdo mo6 hinh dé xudt c6 thé ap
dung cho hau hét cac xa ddo ven bo Viét Nam. Mot s6
nguyén tac cia mod hinh nhdm dinh huéng chinh sach
dau vao va xac dinh yéu cau dau ra gom:

(i) Mo hinh chi lya chon nhiing muc tiéu chinh
sach nham huéng t6i nhiing n6i ham chinh cta kinh
té€ xanh, cac yéu t6 dau ra cia mo hinh ciing dugc xac
dinh trén co s6 cac tiéu chi chinh da dé xuat, tit d6 phan
tich dé€ x4c dinh cac chinh sdch diu vao cia mo hinh;

(ii) Quan h¢ gitia cac bién s6 dau vao va dau ra uu
tién muc tiéu chinh thé hién dic diém ctia nén kinh té
xanh, dong thai chu trong nhiing dic trung can két néi
cta xa dao vdéi dat lién (thong tin, phuong tién, dién,
nudée);

(iii) M6 hinh gin v6i nhom tiéu chi danh gia d€ dam
bao cac trong tdm mo hinh 1a st dung nguoén von tu
nhién, nguon nhan lyc va bién phap BVMT;

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

(iv) Yéu cdu dau ra ctia mo hinh dugc xac dinh dya
trén phuong phap ludn va ludn ct danh gia thuc tién
muc d¢ phat trién mo hinh kinh té xanh tai ba xa dao
lya chon nghién ctiu da trién khai mét sé mé hinh sinh
ké va hoat dong dinh hudng kinh té€ xanh.

Trén co sé danh gia kinh t€ xanh tai ba xa dao
nghién ctiu dua vao 12 chi tiéu dé xuat cho thdy, viéc
huéng t6i dat dugc cac chi tiéu la muc dich cua cac
chinh sach, hanh dong xay dung mo6 hinh ly thuyét va
phat trién mo hinh kinh té xanh ngoai thuc tién. Do do,
d4u ra ctia mo6 hinh dugc xdc dinh 12 chi tiéu d6 nham
huéng mo hinh téi ding muc dich 1a cong cu hiiu hiéu
gitp phat trién kinh té xanh tai cac xa dao.

b. Cdu tric ctia mé hinh kinh té xanh cho xa ddo
ven bo
Tu co s6 ly thuyét va thuc tién ching minh, mé
hinh kinh t€ xanh ctia xa ddo dugc x4y dung trén cac
yéu t6 ddu vao nhu xac dinh hién trang mo hinh kinh té
truyén thong dé chuyén d6i sang mo hinh kinh té xanh.
M6 hinh kinh té xanh dya vao dinh huéng phat trién
chinh sach ctia xa da dugc cac cdp cao hon phé duyét.
Mo hinh kinh té xanh tai cdc xa ddo ven b dugc dé
xudt véi 7 yéu t6 dau vao hudng t6i 5 muc tiéu ndi dung
nham dat dugc 12 yéu cau dau ra ctia mo hinh.

*F«
T

A Hinh 4. So d6 mo hinh kinh té xanh cho xd ddo

e Ddnh gid xdc dinh cdc yéu t6 ddu vao dé xay
dung mo hinh kinh té xanh cho xa ddo ven bd

Cac yéu t6 dau vao ctia mo hinh dugc xac dinh bao
gom: (1) Vi tri dia ly, diéu kién tu nhién; (2) Hé thong
co s6 ha tang trén ddo va ngudn nang lugng tai dao,
tinh lién két dao - dit lién; (3) Vén tu nhién; (4) Hién
trang moi truong; (5) Hién trang xa hoi; (6) Hién trang
mod hinh kinh té; (7) Hé thong chinh sach.

Céc bién ngoai sinh dugc stt dung nhu 1a d4u vao
cua mo hinh va bién noi sinh dugc xem xét nhu cac
chi s6 dau ra cia mo6 hinh. Trong 7 yéu té dau vao thi
hé thong chinh sach dugc xac dinh 1a bién ngoai sinh
trong mo hinh va c6 vai tro quyét dinh 16n dén dau ra
ctia mo hinh.
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o Xdc dinh ngi dung, muc tiéu ctia mé hinh kinh té
xanh cho xa ddo ven bo

Trong mo hinh, muc tiéu chinh sach dugc coi la
bién trung gian va la bién bat dinh. Khi thay d6i bién
ngoai sinh la cdc chinh sach dau vao thi sé tdc dong lam
thay ddi bién noi sinh la dau ra ctia mo hinh. Tl ndi
ham khdi niém kinh t€ xanh xa ddo, muc tiéu chinh
sach dugc xdc dinh bao gom:

(i) Duy tri va phuc hdi vén ty nhién cta xa ddo: Uu
tién cac dich vu hé sinh thai dic trung ctia xa dao, déc
biét 1a cac hé sinh thai riing trén dao, hé sinh thdi bién
ddc trung nhu riing ngdp man, ran san ho, nguon lgi
hai san;

(ii) Giam ngheo va hudéng téi xa dao thinh vugng:
Uu tién nhom yéu thé thudng xuyén tryc tiép tao sinh
ké ti von tu nhién cta xa dao;

(iii) Tao ra nhiéu viéc lam xanh va cong bang xa
hoi: Uu tién cong bing gitia ngudi dan xa dao so véi
muic trung binh ctia ca nuéc vé khia canh gido duc, y
té, két ndi v6i dat lién vé giao thong va thong tin truyén
thong, dic biét la internet; cong biang vé dich vu cung
cdp nudc sach va ngudn dién.

(iv) Tang cuong st dung nang lugng tai tao va cong
nghé cac-bon thap thay thé cho nhién liéu hoéa thach:
Uu tién cdc ho gia dinh trén dao st dung niang lugng téi
tao va cong nghé cac-bon thap;

(v) BVMT va phét trién phuong tién giao thong cac-
bon thdp: Uu tién van dé xu ly va tai ché chét thai trén
xa dao; phuong tién cong cong, phuong tién st dung
cho san xudt - kinh doanh stt dung trén xa dao phat thai
cac-bon thap.

o Yéu cdu ddu ra cia mé hinh kinh té xanh cho xa
ddo huéng tdi cdc yéu to sau:

- Ngudi dan va cdp chinh quyén dugc tiép cin véi
cac giai phap bao vé da dang sinh hoc, cac hé sinh thai
xa dao.

- Bau tu phuc hoi/bdo ton hé sinh thai, ngudn lgi tu
nhién trén ddo va bién ven dio.

- Cac mo hinh sinh ké sti dung bén viing nguén vén
tu nhién, gin véi cdc giai phap BVMT, bado vé cac hé
sinh thai xa dao.

- Thu nhép binh quan d4u ngudi trén xa dao.

- Ngudi dan tiép can véi giao duc, ning cao trinh
do, hoc chiing chi hanh nghé.

- Lién két gitia ddo - dét lién bang phuong tién giao
thong, hé thong thong tin.

- Hé thong duong giao thong trén dao, 4u tau — bén
cang.

- Tiép can nguon nudc sach tai xa dao.
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- Ngudn dién luéi qudc gia trén xa dao.

- Khai thac ngudén nang lugng tdi tao (nang lugng
mdt troi, song hay gio).

- Ap dung cong nghé gidm thiéu nguén thai (chat
thai ran, nudc thai) tai cc xa ddo (ngudn sinh hoat,
hoat dong san xuit, du lich).

- St dung phuong tién giao thong than thién véi
moi triong.

Nhu vay, so d6 mo6 hinh kinh té dao xanh da dugc
x4y dung dua trén co s& ly luan va cac két qua trién khai
thuc tién tai ba xa dao (Viét Hai, Nhon Chau va Nam
Du). Két qua nghién ctiu da khai quat mo hinh kinh té
dao xanh véi cac hgp phan, gitp chuyén d6i moé hinh
kinh té xa dao ti truyén thong sang moé hinh kinh t€
xanh phu hgp yéu cau thuc té tling xa dao theo yéu to

dau vao.
4. Két luan

Véi co s6 ly luan xac dinh mo hinh kinh t€ xanh
nhan manh dén nam noi ham chinh vé dau tu duy tri
von ty nhién, tru cot giam ngheo, tao viéc lam, cong
bang xa hoi va st dung ngudn ning lugng tai tao dé
hinh thanh nén khéi niém vé mo6 hinh kinh té xanh la
“md hinh kinh t€ thé hién méi quan hé gitia cac muc
tiéu chinh sach st dung von ty nhién cta xa dao va
cac khia canh kinh t€, moi truong va xa hoi dac trung
ctia xa ddo nham lya chon va danh gia anh hudng cta
chinh sach dén muc tiéu phat trién kinh té xanh tai xa
dao ven bo”.

Cac két qua thuc tién vé cdc mo hinh kinh té xanh
G ba xa ddo (Viét Hai, Nhon Ch4u va Nam Du) di cho
nhiing bai hoc thuc tién hiéu qua khi chuyén déi kinh
té truyén théng sang mo hinh kinh té xanh trong viéc
sti dung va khai thac hiéu qua hé sinh thai bién dao va
nang cao doi s6ng ro rét ctia ngudi dan tai ba xa.

Tu co s ly luan va thuc tién da hinh thanh moé hinh
kinh té xanh cu thé cho xa dao ven b véi 7 yéu t6 dau
vao dé xac dinh ndi dung, muc tiéu xay dung cic md
hinh kinh t€ cu thé. Vi cac yéu t6 dau ra cia mo hinh
gitp phat trién kinh té xa ddo bén viing, thich ting
BDKH, thu hit ngudi dan bam dao khong di cu vao dat
lién. M6 hinh kinh té xanh sé gép phéan gitp cho cac xa
dao thanh cac diém phat trién kinh té ctia quoc gia, trd
thanh hanh lang bao vé cht quyén bién daom
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ASSESSMENT OF THEORETICAL BASES AND REALITY TO THE
DEVELOPMENT OF THE GREEN ECONOMY FOR VIETNAMESE
COASTAL ISLAND COMMUNES

Tran Van Phuong
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Le Xuan Sinh
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Dang Cong Xuong
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ABSTRACT

The coastal island communes in Vietnam have threats, such as the natural resource has been exhausted and
the aquatic resources have been significantly plummeted, deterioration of the island and coastal ecosystems
due to economic pressure, The island has been largely affected by climate change. Therefore, it is necessary
to build a green-oriented economic model to replace the traditional economic models. The theoretical basis
underlines the green economic model that helps to maintain natural capital, reduce poverty, create several
opportunities for jobs, establish social equity and using renewable energy. The practical results of green
economic models in three island communes (Viet Hai, Nhon Chau and Nam Du) have provided effectively
practical lessons when converting from the traditional economic model to a green economic model in using
and exploiting the island's ecosystem effectively and improved the living standards of the people in the three
communes. Since then, a specific green economic model for coastal island communes has been built with
07 input factors to determine the content and objectives of building specific economic models to ensure
12 output factors of the project, which helps develop the coastal island commune's economy sustainably,
adapt to climate change and attract people who live on the island and do not migrate to the mainland. The
green economic model will contribute to developing coastal island communes to become national economic
development spots and become corridors to protect sovereignty over sea and island at the same time.

Key word: Green economic model, green economy, Viet Hai island commune, Nhon Chau island commune,
Nam Du island commune
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NGHIEN CUU XAC DINH HE SO PHAT THAI KHi NHA KiNH
DO SUDUNG NANG LUONG CUA MOT SO NGANH
CONG NGHIEP TINH BINH DUONG

Nguyén Thi Thu Hién
Nguyén Van Phudc
Tao Manh Quan
Nguyén Thé Tung Lam

1)

2

TOM TAT

nhu tdi st dung cac ngudn thai.
T khoa: HSPT, KNK, cong nghiép, Binh Duong.

Bing phuong phap diéu tra khdo sat, thong ké, tinh todn va xt ly s6 liéu, nghién ctiu nay da xac dinh dugc
hé s6 phat thai khi nha kinh (KNK) cho tling nganh co6ng nghiép chinh ctia tinh Binh Duong. Theo do, cac
tinh toan hé s6 phat thai (HSPT) cia nhiing nganh: Dét nhuém; Co sd san xudt bot gidy va gidy; San xudt cac
san phdm tu kim loai; San xudt, ché bién thuc phim, nudc udéng; Cao su (tinh phat thai trén tdn san phim)
c6 HSPT kha cao, két qua tuong dong véi cac nghién ctiu trén thé gidi. Trén co s HSPT da xdc dinh, nghién
ciu udc tinh phét thai tlii cic nganh cong nghiép chinh cta tinh nam 2019 1a khoang 5.631,22 nghin tan CO,
td/nam, chiém khoang 53% tong phat thai do st dung ning lugng ctia ca tinh Binh Duong. Nhiéu giai phap
giam thi€u phat thai KNK ciing dugc dé xudt, trong d6 uu tién viéc thay d6i ngudn nhién liéu stt dung ciing

Nhan bai: 14/5/2021; Stia chita: 18/5/2021; Duyét dang: 22/5/2021.

1. Dat vin dé

La tinh c¢6 vi tri dia ly thudn lgi, nam trong ving
kinh té trong diém phia Nam, nhiing nam qua, véi muc
tiéu ddy manh phat trién cong nghiép va dich vy, nganh
cong nghiép tinh Binh Duong lién tuc ting trudng & toc
do6 cao. Ndm 2018, nganh cong nghiép cua tinh da dong
gop dén 58,48% tdng gia tri san xudt (298.613 ty dong).
bi doi véi do, cac van dé moi trudng phat sinh ti hoat
dong cong nghiép ciing khong hé nho, trong dé cé thé
ké dén viéc phat thai cic KNK dang 1a md&i nguy dan
dén van d€ bién d6i khi hau toan ciu. Theo dé, kiém ké
phat thai KNK cong nghiép tinh Binh Duong nam 2018
chiém khoang 58,98% t6ng phat thai KNK cua tinh [1],
chu yéu & cac nganh nhu cong nghiép ché bién, trong
do, chiém ty 1é 16n nhat la nganh cong nghiép luyén
kim (32%); Nganh san xuat, ché bién thuc phdm, nudc
giai khat (8,62%; Nganh san xuét, ché bién go, cac san
phém ttt gb (6,17%) va cac nganh khac (33%).

Hién nay, phuong phédp tinh todn phat thai KNK

'H¢i Nudc va Méi trudng TP. H6 Chi Minh

thudng dua vao HSPT. Day dugc xac dinh la mot dai
lugng thé hién moéi lién hé gitia lugng chit 6 nhiém
phat sinh tii mot ngudn véi cac hoat dong phat sinh
ra cac cht do6 va thuong dugc thé hién dudi dang khoi
lugng chit 6 nhiém trén mot don vi khoi lugng, thé
tich, quang dudng hodc thoi gian ctia hoat dong phat
sinh ra n6 [2]. Thuc t€ hién nay, tinh toan phat thai
KNK & Viét Nam ndi chung va Binh Duong noi riéng
la déu sti dung cac HSPT madc dinh theo huéng dan ctia
IPCC 2006 [3]. Tuy nhién, IPCC luon khuyén cao cac
nudc xay dung HSPT ctia quéc gia minh.

Nghién ctiu nay dé xudt tinh toan xay dung HSPT
KNK do st dung nang lugng d6i v6i mdt s6 nganh
cong nghiép chinh trén dia ban tinh Binh Duong.

2. Ddi tugng va phuong phap nghién ciiu
2.1. Déi tugng nghién ciiu
Pham vi bai bao nghién ctiu d6i véi 8 nganh cong
nghiép chinh trén dia ban tinh Binh Duong. Ap dung
phuong phéap xac suit thong ké xac dinh s6 lugng t6i

2 Trung tam Quan trdc Ky thudt tai nguyén va méi truong Binh Duong
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thiéu cac co sd san xudt theo nganh nghé can phai tién
hanh diéu tra d¢€ dam bao do chinh xac mong mudn. S6
doanh nghiép can khao sat dugc tinh theo cong thic:

n=N/[1+N*(1 - p)? (1)

Trong do: N la téng s6 doanh nghiép c6 trong 1 loai
hinh cong nghiép, p la d¢ tin cdy. Chon sai s6 e = 0,1
tuong tng do tin cay 1a p = 90%, tinh dugc s6 lugng co
sG san xudt can dugc khéo sat.

T6ng s6 mau phiéu khao sat thu dugc 1a 563 phiéu,
ti 8 nganh cong nghiép chinh: San xudt cac san phdm
tu kim loai; San xuét bot gidy va gidy; Dét nhuom; Cao
su; Ché bién g6, cac san phdm tu go, giudng tu, ban
ghé...; San xudt hoa chat, chit déo, cdc san phdm tu
chét déo, son, muc in; San xudt, ché bién thuc phdm,
nudc uéng; GOm su, gach nung, vét liéu xay dung.

2.2. Phuong phdp xdy dung HSPT

Céc budc tién hanh nhu sau:

+ Budc 1: Diéu tra, khdo sat cac nganh cong nghiép
chinh tinh Binh Duong, ndi dung diéu tra cht yéu vé:
Cong sudt, lugng dién tiéu thu va cac loai nhién liéu st
dung cho san xuat.

+ Budc 2: Tinh t6ng phat thai do tiéu thu dién nang
va tiéu thu nhién liéu cua tting cong ty 6 mdi linh vuc.
Phuong phap tinh phat thai KNK theo huéng dan ctua
IPCC.

Phatthai , . =Lugngdién tiéuthu x HSPT CO,
doi véi ludi dién quoc gia

Phat thai , . = Lugng nhién liéu tiéu thy x
HSPT (doi véi tung logi nhién liéu)

+ Budc 3: Xac hé s6 phat sinh KNK cho cac nganh
nghé khac nhau.

Nghién ctiu d4p dung phuong phép: Théng ké cd
dién. HSPT dugc tinh tii cac day s6 liéu thong ké dong
quy (cac bang di liéu c6 chung mot don vi do) theo
cong thiic M, = ¥M/n. Véi M, la két qua do lan i, n1a

KET QUA NGHIEN CUU KHOA HOC ‘T;E
VA UNG DUNG CONG NGHE

s6 1an do (d¢ phu dii liéu).

+ Budc 4: Xt ly sai s6

Vé mit nguyén tac xt ly thong ké c¢6 dién, c6 thé
lay sai s6 thong ké theo phuong phap binh phuong cuc
tiéu hodc theo phuong phép trung binh toan phuong.
Dé€ c6 thé thu hep khoang sai s6 ngau nhién ctia cac hé
sO phat thai riéng 1é & tling nha may, ldy tri s6 trung
binh cdng ctia cac két qua thu dugc theo cong thiic:

M

moAm, tmy ... M
n

n

Dbé dic trung cho d6 chinh xac ctia loat phép tinh,
tinh tri s6 trung binh ctia sai s6 trong ca loat 4y (sai s6
tuyét doi) bang hiéu s6 gitia két qua phép tinh (m) va
tri s6 trung binh cdng (M):

f=m-M (3)

Thong thudng sai s6 mac phai trong tiing nha mdy
16n hon nhiéu so véi sai s6 toan phuong trung binh F_:

2
F, = Z_f (4)

n(n—1)

Béng cach nay loai trtt dugc ddu cua sai s6 va lam rd
dugc vai tro cac sai s6 16n, vi ta can loai bé nhiing két
qud do sai s6 qud 16n c6 f > 3 F . Dya vao sai s6 toan
phuong trung binh dé€ tinh tri s6 trung binh ctia loat két
qua tinh toan:

M,=M=+F, (5)

3. Két qua xac dinh HSPT cac nganh cong nghiép

Trén co s6 phuong phap xac dinh HSPT va di liéu
diéu tra, thu thap dugc tli cac co sd san xudt cta cac
nganh céng nghiép chinh tinh Binh Duong, tii d6 da
xac dinh HSPT do st dung ning lugng nhu sau:

Bang 1. Két qua xac dinh HSPT theo tinh todn va so v6i cac nghién ctu khac

STT Nganh HSPT (tinh todn) So sanh HSPT
(theo cac nghién citu)
kg CO, td/sp kg CO, td/tin kg CO, td/ sp kg CO, td/tin
1 Nganh cao su - 628,9 - 540 - 700 [4]
2 | Ché bién g6, cic san phdm tu go, 293 - 310 [5] -
giuong ta, ban ghé...
Sén xuit cic san phim ti kim loai - 1508 - 1440 - 1760 [6]
Sén xudt hoa chit, chat déo, cac san - 145 - 3,5[7]
phdm tii chit déo, son, myc in
Dét nhuom - 4091 - 3050 - 5140 [7]
6 | San xuit, ché bién thyc phim, nudc - 1010 - 250 - 2400 [7]
udéng
San xudt bot gidy va gidy 2653 - 1520 [7]
8 GOm sti, gach nung, vat liéu xay dung 0,63 - 0,25 - 0,37 [8] -
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Két qua xac dinh HSPT ctia mot s6 nganh cong
nghi¢p chinh & Binh Duong so véi moét s6 két qua
nghién ctiu HSPT theo cac nghién ctiu tuong tng trén
thé gidi cho thay:

o HSPT cuia cdc nganh: Cao su; Dét nhuom; San xuat
- Ché bién thuc phdm, nudc uéng; Ché bién go, cic san
phém ti go, giuong ta, ban ghé c6 HSPT tuong dong
va ndm ¢ muc trung binh - cao so v6i cac nghién ctiu
trén thé giGi [7]. Cac nganh nay déu c6 dic di€ém chung
la stt dung nhién liéu than da va cti véi lugng rét 16n,
trong doé: Nganh dét nhudém c6 50% s6 cong ty dugc
diéu tra stt dung than da va cui; Nganh san xudt, ché
bién thuc phdm, nudc udng véi khoang 47% s6 cong ty
dugc diéu tra stt dung than da va cti; Nganh ché bién
g6 c6 khoang 27% s6 cong ty dugc diéu tra sii dung
nhién liéu cti).

o HSPT nganh: San xudt cac san phdm tu kim loai
nam trong khoang nghién ctu [6], tuy nhién c6 gia tri
6 ngudng thap hon. Nguyén nhan la do cac nha may
san xudt kim loai tai Binh Duong chu yéu la tai ché kim
loai chi khong phai san xudt truc tiép ti quang, do do
lugng phat thai sé thap hon.

o HSPT tir nganh: San xudt hoa chat, chat déo, cac
san phdm tu chét déo, son, muc in; San xuit bot gidy va
gidy; Gom sti, gach nung, vat liéu xay dung theo tinh
toan lai cao hon rat nhiéu so véi nghién ctu [7], [8].
Nguyén nhan c6 thé1a do quy trinh cong nghé san xuit
ndi chung 6 Viét Nam va tai Binh Duong néi riéng van
con lac hau; dong thoi, nguon nhién liéu st dung chinh

Bang 2. Uéc tinh lugng phat thai KNK do st dung
nhién liéu cia cac nganh cdng nghiép tinh Binh Duong

STT | Nganh Pon vi Phat thai
1 | Nganh cao su Nghin tin 156,46
CO, td/ndm
2 | Ché bién gob, cac san | Nghin tin 139,55
phdm tii go, giudng ta, | CO, td/nam
ban ghé...
3 | San xudt cdc san phdm | Nghin tdn 3.304,64
tii kim loai CO, td/ndm
4 | Co s6 san xudt hoa | Nghin tdn 61,13
chat, chat déo, cac san | CO, td/nim
phdm tu chit déo, son,
muc in
5 | Dét nhuém Nghin tdn 260,75
CO, td/ndm
6 | San xudt, ché bién thuc | Nghin tin 371,53
phdm, nudc ubng CO, td/ndm
7 | Co s6 san xudt bot gidy | Nghin tdn 1.335,32
va gidy CO, td/ndm
8 | Gém su, gach nung, | Nghin tin 0,73
vat liéu x4y dung CO, td/ndm
Tdng Nghin tin 5.631,22
CO, td/nim
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cho cac 10 hoi chu yéu la than da nén mtic phat thai
KNK con cao, trong do, nganh san xuét gidy, bot gidy
v6i 100% s6 cong ty dugc diéu tra c6 st dung nhién liéu
than d4 va cti.

Dua vao HSPT va san lugng theo tling nganh, cé
thé udc tinh lugng phat thai ctia cdc nganh cong nghiép
chinh trén dia ban tinh Binh Duong nhu Bang 2.

Nhu vay, udc tinh cac nganh cong nghiép chinh
chiém khoang 53% tong phat thai cua ca tinh Binh
Duong nam 2019. Trong d6, nganh san xuét cac san
phdm ti kim loai; San xudt bot gidy va gidy; Ché bién
thuc phdm 1an lugt 1a 3 nganh c6 phat thai nhiéu nhat.

4. Dé xudt giai phap giam thi€u phat thai KNK

4.1. Gidi phdp sdn xudt sach hon trong sdn xudt
cong nghiép

Theo dinh nghia ctia Chuong trinh Moi truong Lién
hgp quéc (UNEP), san xudt sach hon (SXSH) la viéc
ap dung lién tuc chién lugc phong ngtia téng hgp vé
moi trudng vao cac qua trinh san xudt, san phim, dich
vy, nham n4ng cao hiéu sudt, gidm thiéu rui ro cho
con ngudi va moi truong. SXSH 1a mot giai phap tiép
can nham tac dong ngay vao cac khau cta diy chuyén
san xudt d€ chu dong ngin ngiia, gidm thiéu chét thai
tai ngudn phat sinh, qua d6 giam dugc 6 nhiém moi
truong, dong thoi, giam dinh mtc tiéu hao nguyén
liéu nang lugng cho mot don vi san phdm va giam chi
phi cho xt ly chét thai. Trong khi d6, muc tiéu cua tiét
kiém nang lugng la st dung nang lugng tiét kiém, hiéu
qua, da bao ham trong muc tiéu cta SXSH.

Mot s6 giai phap doi véi thiét bi/day chuyén cong
nghé san xudt nhu sau:

Déi vdi hé thong chiéu sdng:

- Trong khu vuc nha xudng, thuc hién bién phap
tiét kiém nang lugng bang cach tdn dung anh sang tu
nhién (lap ton, nhya trong sudt).

- Thay thé den sgi dot, den huynh quang T10 chan
luu dién ti bang bong den Led Tube (tiét kiém dén 50%
nang lugng so véi dén huynh quang).

- D6i véi cac xudng co tiét dién mai rong thi nén lap
hé thong 14y anh sang mat trdi tu nhién Solatube (6ng
dan anh sang).

Doi véi dong co:

- Trén thuc té, dong co xoay chiéu la thiét bi tiéu thu
nhiéu dién nang nhat trong cac nha may, xi nghiép. bé
cai thién van dé nay, hién nay trén thi truong c6 2 giai
phép hiéu qua la lap thém bién tan hodc Poweboss cho
dong co.

Bdo dudng thiét bi dinh ky:

- Giup tang tudi tho cua ddng co, lam gidm chi phi
thay thé khi dong co hu hong.

- Tiét kiém dién nang.



Sui dung ndang lugng hiéu qud trong hé théng 1o hoi:
- Trong san xudt cong nghiép, cic KNK chu yéu
phat sinh tt viéc d6t nhién liéu hoéa thach trong cac lo
hoi va lo dét.
Do do, viéc nang cao hiéu qua sti dung niang luong
cho cac loai 10 nay la giai phap cong nghé dau tién gép
phan gidm thiéu sy phat thai cac chat nay.

4.2. Gidi phdp cy thé doi véi cdc nganh
cong nghiép tinh Binh Duong

Nganh cao su:

Phat thai KNK cta hoat dong ché bién cao su chu
yéu tii cac qua trinh: Tiéu thu dién néng, tiéu thu nhién
liéu (10 sdy, may phat dién) va van hanh hé thong xtt ly
nudc thai (XLNT). Cac bién phap giam thiéu KNK tai
nha mdy c6 thé tap trung vao viéc:

« Giam thi€u phat thai ti st dung cac dang ning
lugng, do la thay d6i nhién liéu st dung trong doi
v6i 10 say va tiét kiém nang lugng dién st dung. Tuy
nhién, tiém nang giam phat thai KNK ti viéc giam tiéu
thu ndng lugng trong qua trinh ché bién cao su thién
nhién la khong cao, do phat thai ti sti dung dién chiém
khoang 1% tong phat thai ctia sin phdm; Tu tiéu thu
nhién liéu chiém chua dén 0,2% tong phat thai [9]. Mac
du vay, viéc lam nay c6 thé giam chi phi ché bién cao
su thién nhién.

o Giam thiéu phat thai ti chuyén déi cong nghé
XLNT tai nha may: Theo nghién ctiu thyc hién kiém ké
phat thai tit hé théng XLNT d6i v6i san phdm mu tinh
- Trudng hop ap dung bién phap xt ly ky khi két hgp
v6i hiéu khi, két qua gidm phat thai trong trudng hop
ap dung bién phap ky khi la khoang 2,3% tong phat thai
cta san phdm cao su khoi ti ma nudce [9]. Qua d6 co thé
nhén dinh kha ndng gidm thiéu phat thai tit hé thong
XLNT ctia cac san phdm cao su la c6 co s6 thuc hién.

Nganh sdn xudt gidy:

« Nganh san xudt gidy can nhién liéu 6 khau nau va
sdy. Cac doanh nghiép & Binh Duong hién nay chu yéu
sti dung than d4, cti, dau DO d€ lam nhién liéu dét,

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

nén co6 thé xem xét thay thé nhién liéu than da va cti
bang cac loai nhién liéu biomass hodc vién nhién liéu
dé giam phat thai KNK. Lugng khi thai CO, /tin than
da udc tinh khoang 2,33 tan (theo IPCC, 2006), trong
khi dé6, lugng thai déi véi RDF/RPF chi khoang 1,57
tin CO, /tdn (theo Japan RPF Association).

Vién nhién liéu PDF (Refuse Derived Fuel) hodc
RPF (Refuse paper and plastic fuel - nhién liéu tii nhya
va gidly thai) c6 thé tan dung ti ngudn rac thai gidy dé
san xudt (Bang 3).

o Tai st dung chat thai: St dung nguyén liéu rac
gidy (thanh phén cin, tap chit 1an trong nguyén liéu
san xudt dugc tach ra ti qua trinh sang, loc tach cua
day chuyén tao bot, xeo gidy) va bun thai tii hé thong
XLNT (trt bun fenton) la nguyén liéu cho 1o d6t chat
thdi. H¢ thong con c6 thé tin dung CH, thu héi tir he
théng XLNT cua nha may d€ gia nhiét cho lo dét.

« Tiét kiém t6i da ngudn nang lugng trong qua trinh
san xudt gidy. Mot s6 gidi phap cé thé dugc ap dung
nhu sau: Dau tu hiéu sudt hé thong 10 hoi, can chu y lya
chon cac hé thong nhu lya chon hé luu trit va cap nhién
liéu dot (bao gom: Than cam, biomass, rac tii nha may
san xudt ra; Giam tiéu hao nang lugng budng sy thong
qua viéc nang cép, cai tao hé thong ép nham nang do
kho ctia gidy trudc khi sdy...).

Nganh sdn xudt cdc san phdm kim logi:

o Thay d6i nhién liéu san xudt (nhién liéu dugc st
dung nhiéu la dau FO, than d4, c6 thé thay bang nhién
liéu sach nhu dau DO va LPG).

 Quan ly ndi vi trong qua trinh san xuat, chua yéu
la cai tién thao tac cong viéc, giam sat van hanh, bao tri
thich hgp, cdi tién cong tac kiém ké nguyén nhién liéu
va san phim.

 T6i uu hdéa qud trinh san xuidt: D€ ddm bao cic
diéu kién san xudt dugc toi vu hoa vé mit tiéu thu
nguyén liéu, san xudt va phat sinh chat thai, cac thong
s6 ctia qud trinh san xudt nhu nhiét do nong chay cua
lo, thoi gian, toc d6... can dugc giam sat, duy tri va hiéu
chinh cang gan véi diéu kién t6i uu cang t6t, lam cho

Bang 3. Vi du san lugng RDF c6 thé thu dugc ti cac nha may san xuit gidy

Tyléric | Khoilwong v~ | Khoilugng Sinl "2 | Sin lwong | Sin hrgng
A 3 . I a2 | Nguyen liéu 1 RDF tinh ‘. i
Diy chuyén san | . ¢, | phatthai | racthaiphat | .2~ "% tap chat i | RDF-5 RDF-3
¥ PP Cong suit . . n dau vao diy . . | theo khoi =
Stt | xuat (srdung | : X ding cho sinh kho 2 nang (kho o 15% 50%
: £ (tan/ngay) | .. 3 R chuyvén RDF Tk lrong kho . .
giday phé liéu) =" | day chuyen tuyét doi {80‘-’ o nuéc) tuyét doi- tu.\'é t dbi 111 (i nwro'c
A 2 (1) A - ok’ A - A -
RDF (tin/ngay) tin/ngay) (thn/ngay) (tin/ngay) | (tan/ngay)
1 | PMI (gidy 1o1) 909 6.6% 37 285 3 37 39 104,7
2 | PM2 (gidy mit) 1.061 6.6% 66,5 332,5 3,5 66,5 64 1221
3 |PM3 (gidy ong) 303 6.6% 19 95 1 19 1,8 349
4 | PMS5 (gidy mit) 758 6.6% 47,5 2375 25 475 4,6 872

Nguédn: Cong ty TNHH Cheng Loong Binh Duiong Paper
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¢ Moi truong

qua trinh san xudt dat dugc hiéu qua cao nhat, c6 nang
suat tot nhat.
Nganh dét nhuém:

« Giam lugng khi phat sinh: Nhiét thai thu hoi dugc
sti dung dé gia nhiét so bo nudc cip cho ndi hoi, may
nhuom d€ giam tiéu hao nhién liéu cta noéi hoi cung
cdp hai cho qua trinh nhu¢m va hoan tét.

» Giam cuong do st dung nang lugng la mot trong
nhiting bién phap thiét yéu dé€ giam phat thai KNK cho
nganh dét may (Ozturk, 2005; Kong va cong su, 2015).
Céc bién phép tiét kiém ndng lugng c6 ti€ém nang cao
nhat la lap ddt hé thong diéu khién tiét kiém nang
lugng trong hé thong tao 4m, thay thé den thuy ngin
bang dén natri cao dp va ap dung riia ngugc dong.

o Theo két qua khao sat tai tinh Binh Duong, cac
nha may dét nhuém hién dang sti dung hau hét cac loai
nhién liéu trong san xudt: Dau DO, xang, FO, khi gas,
than d4 va cui. Vi vay, ¢ thé khuyén khich thay daéi
mot s6 nhién liéu nhu than d4, cti thay thé bang loai
nhién liéu khac cé nhiét tri cao d€ giam thiéu lugng
phat thai.

Nganh ché bién thic phdm, d6 udng:

o T6i uu hoa viéc st dung cac thiét bi hién c6 trong
san xudt.

o Thiét 14p mot hé thong cong to va diéu khién hop
ly d€ ndam bét dugc tinh hinh tiéu thu nang lugng tdng
thé trong nha may;

o bam bao quy trinh ngat dién hiéu qua dé€ giam
thiéu chi phi nidng lugng cho tling day chuyén san xuit;

o T6i uu hoéa hiéu suét cta tung thiét bi bang cach
phan chia r6 cac khu vuc thiét bi cé cung nhiét 46 va ap
sudt hoat dong khac nhau, diéu chinh nhiét d6 - ap suét
cho tting khu vuc, dong thoi tang cuong 16p cach nhiét

dé dam bao rang moi thiét bi ludn dugc vin hanh trong
modi truong toi uu.

« D61 méi va nang cdp trang thiét bi: Pay la nhom
gidi phap dem lai tiém ndng cai thién hiéu qua nang
lugng 16n nhat, tuy nhién lai doi héi mic dau tu tuong
doi lon.

o Phuc héi va tai sti dung nhiét thai: V&i cong nghé
nay, nhiét thai ti qua trinh ché bién thuc phdm (dung
dé€ sdy kho, ndu chin thuc phdm) sé dugc tich luy va tai
st dung nhu mét ngudn ning lugng dé phuc vu dot ché
bién tiép theo;

o Can nhic cac lua chon thay thé tiét trung, vi du
nhu vi loc, xti ly tia cyc tim va siéu 4m.

 Diu tu vao cac nguon cung ning lugng cac bon
thap:

o Lap dit hé thong pin mit troi d€ cung cép dién va
dun ndéng nudc so bo, tua bin gié dung cho hoat dong
cung cdp ning lugng va lam mét, khi sinh hoc nhdm hé
trg giai quyét chat thai hiiu co ctia quy trinh san xudt;

o Tuy nhién, gidi phap nay c6 nhiing han ché vé
cong nghé va von.

« Ngoai ra, khuyén khich thay déi viéc stii dung
nhién liéu hoéa thach truyén thong (than da, cui...) thay
thé bang loai nhién liéu c6 nhiét tri cao d€ giam thiéu
lugng phat thai.

Nganh san xudt VLXD, gom sii:

« Sti dung cong nghé 10 gach nung kiéu ding: Lugng
khéi thai ctia 16 thu cong cao hon 10 lién tuc kiéu diing
11,514n va lugng tro thai cao gip 5 lan. Trung binh moi
nam, 10 lién tuc kiéu dling c6 cong sudt 4 triéu vién, tiét
kiém dugc 75 triéu dong tién nhién liéu so véi 1o thu
cong cling cong suat, dong thoi gidm 462 tan khi CO,
va 1,62 tan khi SO, [10].

Bang 4. So sanh hiéu qua kinh té, ky thuat san xuit ciia gach nung va khong nung

Chi tiéu Vit liéu xay khong nung Gach dét sét nung
Nguyén liéu | Khong dung dét sét, dung cac loai phé thai cong nghiép tro, xi | Dung dét sét déo mét dat canh tac
san xudt nhiét dién, da mat, xi 10 cao, xi 10 gach, da bazan phun trao

Nhién liéu Khong dung than, cti

Tiéu tén nhiéu, hon 150 kg than/1.000

tich gach nung

vién gach
San phdm Da dang, chat lugng cao, cach 4m cach nhiét tot, chéng thdm | Chét lugng thdp hon, kich thudc nho
cao, cudng do chiu luc cao, kich thudc 16n biang 5 - 11 1an thé | hon

Néng sudt lao
dong

Cao: 2 - 4 nguoi/ 1 triéu vién/ ndm

Thap: 8 - 14 ngudi/ 1 triéu vién/ nim

Sudt dau tu Thap hon

Cao hon

Moi truong | T6t hon, st dung chdt thai cong nghiép O nhiém moi truong, phat thai nhiéu
KNK

Muic phat théi | Thap (0,405 kg CO,/ vién gach [11]) Cao (0,58 kg CO,/ vién gach hodc 0,17

KNK kg CO,/ kg gach. (Huque, 2017))
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« Tdng cudng san xudt va stii dung gach khong nung,
gop phén giam thiéu phat thai KNK tit nganh cong
nghiép nay.

5. Két luan

La mdt trong cac ngudn chinh phat thai KNK & tinh
Binh Duong, viéc xac dinh HSPT cua tling nganh cong
nghiép la phi hgp d€ cé cai nhin téng quan hon vé hién
trang phat thai ctia tiing nganh. Véi két qua khao sat
thuc té€ cling nhu déc tinh riéng ctia cdc nganh cong
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TO REDUCE EMISSIONS

ABSTRACT

RESEARCH ON DETERMINATION OF GHG EMISSION FACTORS OF
INDUSTRIALSECTIONSINBINHDUONGPROVINCEAND SOLUTIONS

Binh Duong center of Natural Resources and Environment Technical - Monitoring

Using the method of surveying, calculating and processing data, this study has identified the GHG emis-

Nguyen Thi Thu Hien, Nguyen Van Phuoc
HCMC Association of Water and Environment
Tao Manh Quan, Nguyen The Tung Lam

sion factors for each major industry in Binh Duong Province. Accordingly, the calculation of emission factors
of industries: Textile, dyeing; Pulp and paper production establishments; Producing metal products; Produc-
ing and processing food, drinking water; and the rubber industry (in terms of emissions per ton of products)
has a relatively high emission factor and results similar to other studies in the world. On the basis of the
identified emission factors, this study estimates that emissions from major industries of the province in 2019
are about 5.631,22 thousand tons CO eq/year, accounting for about 53% of total emissions due to energy use
of the whole Binh Duong Province. Mitigation measures to reduce GHG emissions are also proposed, which
prioritizes the change of used fuel sources as well as the reuse of waste sources.

Key word: Emission factor, greenhouse gas, industrial sections, Binh Duong.
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Méi truong

VAN HOA UNG XU TAI CHUA LONG TIEN, TINH QUANG NINH
DUGI GOC NHIN PHAT TRIEN BEN VUNG

Ngé Hai Ninh | (1)
Poan Thi HuyénTrang

TOM TAT

dan, gop phan bao tén dé PTBV.

Trong béi canh hién nay, dinh huéng phat trién bén viing (PTBV) phu hgp véi cac tru cot kinh té, vin hoa
- xa hoi va tai nguyén - moi trudng. PTBV la xu thé tit yéu ma & d6 su phat trién dap ting dugc cac nhu cau
hién tai ma khong lam t6n hai dén kha nang dép ting nhu ciu phat trién ctia cac tru cot & tuong lai. Tim hiéu
van hoa ting xt, thiét ché van hda trong nghién ctiu trudng hop chuia Long Tién, TP. Ha Long duéi goc nhin
PTBV ciing nham giap cac nha quan ly vé vin hoa du lich va cdng dong dan cu cé thai do va hanh vi dung

T khéa: Vin héa ving xii, phdt trién bén viing, chiia Long Tién.
Nhan bai: 16/6/2021;Stia chita: 21/6/2021;Duyét dang: 25/6/2021.

1. Dat vin dé

Thiét ché van hoa 1a mot trong nam loai hinh thiét
ché co ban cta thiét ché xa hoi, dugc xac dinh la: “Thiét
ché van hoéa la co quan van hoéa gido duc xa hoi cha
nghia trong va ngoai nha trudng, trung tam t6 chtic
hoat dong vin héa xa hoi. C6 nhiém vu thong tin, gidi
thiéu va truyén tai tri thic khoa hoc, truyén thong lich
sti, nhiing thanh tyu phat trién tién bo vé kinh t€ va
khoa hoc doi song va nhiing gid tri va tinh hoa van
héa - nghé thuit ctua dan tdc va nhén loai vé cho nhan
dan hudng thy, dong thai tao diéu kién thuan lgi dé
quan chung nhéan dén tham gia sinh hoat va sang tao ra
cac gia tri van héa, d€ giti gin bao luu va xay dung cac
nén van héa méi, dap ting va théoa man nhu ciu tinh
than ctia moi cd nhan” (1). Thiét ché van héa dugc chia
thanh 2 hé thong: Hé thong cac thiét ché ton gido tin
ngudng va hé théng cic thiét ché van héa. Theo Emile
Durkheim: “Thiét ché ton gido c6 yéu t6 co ban la tao
dung niém tin vao luc lugng siéu ty nhién, siéu nhan.
Biéu hién cua thiét ché ton gido la viéc tip hop cac ca
nhan cung chia sé niém tin va cling tham gia cac hoat
dong nghi 1& dac thu cta ton gido”. (2)

Nhu véy, vé mit t6 chic, ba loai hinh thiét ché xa
hoi - van héa va tén gido c6 moi quan hé theo Hinh 1.

“Van hoa tng xt la hé thong thai d6 va hanh vi
dugc xac dinh dé xt ly cic mdi quan hé gitia ngudi voi
ngudi trén cac can cd phap ly va dao ly nhdm thac ddy
nhanh sy phat trién cta cong dong, xa hoi” (3). Van
hoéa ting xt c6 vai tro rdt quan trong trong doi song

!Khoa Van héa - Trudng Dai hoc Ha Long
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Thiét ché xa hoi

Thiét ché vin hda

Thiét ché ton gido

A Hinh 1. Méi quan hé gitia ba thiét ché xa héi - vin héa -
ton gido.

thuong nhat va doi séng tdm linh ctia dan toc Viét Nam
ndi riéng va ctia nhan loai ndi chung. Nét dac trung
ndi bat nhét cta vin hoa ting xt la hanh vi ting xt cta
con nguoi véi moi trudng ty nhién, mai truong xa hoi
(con ngudi ca nhan véi ca nhan, véi cong dong xa hoi
va v6i chinh ban than minh). Hay néi cach khac, van
héa ting xu chinh 13 nét dic trung mang ban sic van
héa dan toc. Vi vay, viéc tién hanh khao sat nghién ctu
lién nganh vé hanh vi ting xt van hoéa ctia cong dong
dan cu tai mot thiét ché ton gido, tin ngudng chinh la
nhan dién va chiing minh moi quan hé khéang khit gitia
ba loai hinh thiét ché ton gido tin ngudng, van hda va
xa hoi nham dé xudt nhiing gidi phap diéu chinh d€ dap
tung muc tiéu PTBV vé van héa ting xt tai mot khu vuc
nghién ctu cu thé.



2. Gidi thiéu khai niém Phat gido ¢ Viét Nam

Khoa hoc vé ton gido - tin ngudng nghién ctiu cac
mdi quan hé, hanh vi, @ing xt ctia mdi ton gido cing
nhu gitia cac téon gido véi nhau véi cac hinh thai xa
hoi khac trong xa hoi dé nghién ctiu nhiing bién déi,
nguyén nhén va ttt d6 dua ra giai phap nhdm phat huy
gid tri tich cuc, han ché gia tri tiéu cuc d€ giup tén gido
phat trién. Ton gido phan anh xa hoi va bién déi theo
hoan canh lich st xa hoi.

Vé co cdu t6 chic, thiét ché Phat gido ndi riéng va
thiét ché ton gido ndi chung déu c6 ba yéu t6 cau thanh
giong nhu da dé cap & khai niém thiét ché xa hoi, do la:
Co sg vat chit - tai chinh, thé ché van hanh va con ngudi.

Co s6 vat chdt: Co sd hoat dong ctia Phat gido Viét
Nam la cac Chua; Ty Vién; Hoc vién; Tinh x4...

Tai chinh: Theo diéu 18, chuong IV trong Quy ché
hoat dong Ban thuong truc Hoi dong tri sy Gido hoi
Phat gido Viét Nam nhiém ky VIII (2017 - 2022) (ban
hanh kem theo quyét dinh s6 173/QDb-HDTS ngay
5/9/2018 cua Ban thuong truc Hoi dong tri su Gido hoi
Phat gido Viét Nam - GHPGVN) thi nguén ciu thanh
tai chinh cia GHPGVN bao gom: Cong dtic phi do
thanh vién dong gop; Tai vat hién ciing hop phap; Tai
vat do Gido hdi tu tao hop phap.

Nhan lyc: Phat gido Viét Nam c6 8 chiic lanh dao
cao nhét 1a GHPGVN. GHPGVN dai dién cho Téng,
Ni, Phét ti Viét Nam trong va ngoai nudc, la thanh
vién cac t6 chiic Phat gido Quoc t€ ma Gido hoi tham
giava la thanh vién caa Mt trdn TS quoc Viét Nam.

Phuiong cham: “Dao phap - Dan tdc - Cht nghia xa
hoi” trén co sé kinh ngudng, phung hanh Gido phap,
Gidi luat Phéat ché va tuan thta Phap luat nuéc Cong
hoa Xa ho¢i Cht nghia Viét Nam

Ton chi, muc dich: Gido hdi c6 muc dich hoang
duong Phat phap, phét trién GHPGVN trong nudc va
& nudc ngoai, tham gia xay dung, bao vé T quéc, phuc
vu dén tdc, gop phan xay dung hoa binh, an lac cho thé
gidi. Gido hoi cam két hoat dong ding véi Gido phap,
Gido luat Phat ché va Phap luét ctia nudc Cong hoa Xa
hoi Cht nghia Viét Nam.

Thé ché: Phat gido Viét Nam hoat dong theo nhiing
quy tdc, quy dinh dugc tao ra bdi 3 doi tugng: Phat
gido, Nha nudc, Gido hoi.

3. Tim hiéu vé chuia Long Tién va diéu tra khao sat
van héa ting xu ciia ngudi dan khi dén chua vé vai tro
va anh huéng cta Phit gido dén ngudi dan

3.1 Gidi thiéu vé chiia Long Tién

Chua Long Tién chinh thiic dugc xay dung vao ndm
1941, thudc phudng Bach Ping, TP. Ha Long, tinh
Quang Ninh. Chua Long Tién la mét diém dén du lich
hép dan nhan dan va du khach thip phuong khi dén
v6i TP. Ha Long, Quang Ninh.

KET QUA NGHIEN CUU KHOA HOC ‘T;E
VA UNG DUNG CONG NGHE

Vé kién triic, chua Long Tién xay theo kiéu chii Nhi
(—) gobm ba gian Tién dudng va ba gian Hau cung theo
ki€u chong diém hai tdng tam mai c6 cac dau dao vt
1én mém mai. Hé thong vi keo cot go kiéu gia chiéng
chong rudng td hang chan. Phia trudc tién duong dap
ndi biic tranh thay tro Puong Téng di Tay Trac ldy
kinh. Mai lgp ngéi &m duong. Tam quan chlia c6 mot
nét khac la so vdi cac chua khéc, dé 1a trén dinh Tam
quan la tugng phat A di da ngo6i toa thién trén dai sen,
két an Uy 4n, phia dudi 1a Thap chudng véi ba chit dap
ndi “Long Tién ty”. Chtia Long Tién thé hién rat ro dac
trung, phong cach kién tric nghé thuat thoi Nguyén va
c6 nhiéu nét rat giong ki€u kién tric cung dinh Hué.
D6 1a kién truc kiéu chong giudng gia chiéng ma trén
c6 diém lai dugc trang tri bang cac budc thi hoa, ciing
nhu kién trac kiéu trung diép, bao gém cac day nha
kép ma cac mai c6 chung mdt mang soi goi la tran thua
luc. DBac biét, cac hoa tiét hoa van trang tri du la hinh
rong phuong hay hoa 1 cdch diéu van thé hién ro dac
trung phong cach nghé thuat thoi Nguyén.

Vé thuc hién chiic ndng thiét ché ton gido- tin ngudng,
Chua Long Tién dugc xay dung véi muc dich két hgp
tho 3 ton gido, tin ngudng la Phét - Thanh - Mau nén
hau cung ctia chuia Long Tién khong phai chi c6 1 gian
ki€u chudi v6 nhu cidc chua khac ma 1a 3 gian song
song thanh kiéu “cht tam” nam ngang. Vi thé, b6 cuc
mat bdng chtia Long Tién theo ki€u “Tién tam - Héu
tam”. Day 1a kiéu b6 cuc mat bing rdt doc ddo khac
han nhiing ngéi chiia khac. Cu thé1a: O gitia 12 dién tho
Phat; bén phai la cung Tran triéu; bén trai la cung Tam
pht Thanh Mau.

Co quan chii qudn: Ban tri su Phat gido tinh Quang
Ninh chi dao cac hoat dong tén gido. V&€ quan ly nha
nudc, Chtia Long Tién chiu su quan ly ctia UBND
phuong Bach Pédng, TP. Ha Long, tinh Quang Ninh.

T& chiic cdc hoat dong ton gido: L& hang thang (moi
thang chua déu t6 chuc 3 nghi 1é&: Méng 1 va 15 am
lich va 1& Sdm héi (t6 chtic t6i ngay 30 cudi thang); Lé
hang ndm (Thugng Nguyén, Cau An (trudc day goi la
1é Dang sao giai han), Phat Pan, Vu Lan, T4t Nién, Gid
T6).

3.2 Tim hiéu vin héa ving xif ciia ngudi dan khi dén
chiia Long Tién thong qua phiéu diéu tra khdo sdt

Phiéu khao sat dugc thiét ké d€ phuc vu viéc tim
hiéu thong tin d6i v6i ngudi dan dén thiét ché vin hoa
(Chtia Long Tién) vao ngay méng 1 va ngay ram. Sau
khi t6 chtic phat phiéu diéu tra va quan sét tryc tiép
hoat dong tai chtia tai mot s6 thoi diém va tién hanh
xu ly thong tin ctia phiéu khao sat, két qua thu dugc
nhu sau:

S0 lugng: Dya theo quan sat va can cu vao viéc phat
phiéu, s6 dién thong tin cd nhan (sau khi do than nhiét)
thi ngay phat phiéu diéu tra la ngay muing 1 thang 2
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am lich va cling la vao ngay thi 7 cudi tudn, dong thoi
ngay hom do chtia t6 chtic 1€ tung kinh Dugc su nén
s0 lugng ngudi dén chua rat dong, khoang 4000 nguoi.
Ngay binh thuong (khong phai ngay cudi tuan hay
ngay 1€), theo quan sat, lugng khach dén chua khoang
200 - 500 nguoi. Trong do, chiém khoang 23% ngudsi
dugc khdo sat thudng xuyén dén chua, 12% dén chua
khi c6 viéc va 65% dén chua vao dip 1€, Tét. Thai gian
luu lai Chua 1a 15% ngudi dugce khéo sat dén chua thap
huong xong vé ludn; 31,5% thap huong xong & lai van
canh mot luc; 53,5% tuy theo thoi gian c6 thé b tri
thu xép. Diéu nay cho thdy, nhu cau di chtia cia ngudi
dan rat 16n, dén chtia vao ngay Soc & Vong nhu mot
thoéi quen, mot nhu ciu tinh than thiét yéu. Da s6 ho
dén chua vao dip 1€, Tét phan anh thdi quen, phong tuc
tap quan cua dan tdc va du khad ban ron cting déu thu
x€p thoi gian d€ tranh thu di 1€ chua d€ long an nhién,
thanh tinh.

Gidi tinh: N gi6i chiém 69,5% va Nam gidi la 30,5%.
Ty 1é nay phan nao cho thdy van la phu nti dén véi Phét
gido nhiéu hon ké ti khi Phat gido du nhép vao Viét
Nam. Néu & ché d6 ct ho tiép can Phat gido bdi ho la
doi tugng chiu nhiéu dau kho, bt hanh trong xa hdi thi
ngay nay ho dén chuia do nép séng quen thudc tu thé
hé trudc truyén lai hay bdi ho van con phai chiu nhiéu
thiét thoi, bat cong?

D¢ tudi: Qua két qua khao sit, do tudi ngudi dan
dén Chua tt dudi 20 tudi dén trén 80 tudi, tuy nhién do
tudi tui 20 - 40 chiém 60,5 %. Phan anh dung vé sy anh
huéng cua ton gido, phong tuc tdp quan dén moi tang
16p trong xa hoi.

Noi cu tri: Chi€ém dén 93% la ngudi dén 6 tai cac
phuong thudc TP. Ha Long, s6 con lai la ngoai tinh
(Ha Noi, Bac Giang, Thai Nguyén...) thuong la khach
du lich ghé tham Chua. Thoi diém khao sat ciing dang
thuc hién gian cdch xa hoi do anh hudng ctia dich bénh
Covid-19.

Nghé nghiép: Chiém dén 32% la cong chiic, vién
chtic; 27 % la kinh doanh nhiéu linh vuc khac nhau,
con lai la sinh vién, hoc sinh, huu tri va nganh nghé tu
do, ndi trg gia dinh. Thanh phan nghé nghiép da dang
dén 1é Chua chiing minh anh huéng cta théi quen di
chtia ¢ su tac dong dén moi tang 16p, nganh nghé, linh
vuc. Diéu nay c6 thé ly giai phtt hgp véi lich st hinh
thanh va phat trién cta Phat Gido ¢ Viét Nam.

Mong mudn ciia ngudi dan khi dén 1é tai Chiia: Két
qua khao sat cho thay, 95,5% nguoi dan dén chua déu
cdu xin “than, Phat” che chd, bao vé, phu ho, do tri vé
stic khoe, su binh an trong cu¢c s6ng, diéu may man,
cong thanh danh toai. Nhiing van dé dugc cau xin chu
yéu phan anh nhu ciu ctia ngudi dén vi thiéu thon,
chua thda man nén méi cau xin dang t6i cao. Bén canh
do6, phan anh hiéu biét vé triét ly Phét gido cta ngudi
dan, ho hiéu don gian 13 dao Phat day khong “tham,
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san, si” nén chu yéu xin tranh dugc nhiing ruai ro vé
stic khoe, tranh gdp diéu xui xéo, that binh an. S6 phiéu
con lai dén Chtia nhu théi quen, thanh tam déng 1é ma
khong cdu xin diéu gi.

Mot s6 biéu hién vé vin héa iing xii ciia nguoi din
khi dén Chiia dugc thong ké tai bang duéi day:

No¢i dung cau | Két qua tra 16i phiéu S6 phiéu/
hoéi phiéu (%)
khao sat
. .| Khongbiét nhiing quy tac1é | 14.5 %
Su}i}lﬁl}l{b‘lﬁt 1€ | nghi khi dén chiia
nghi khi dén < . Y 0
chita nhu the Biét nhung thuong quén lam | 11.5 %
s theo
nao?
C6 biét va thuc hién dung 74%
nhiing 1é nghi do.
Bo giay dép bén ngoai 116
phiéu
Viéc thuc Chi thdp 1 nén nhang 105 phiéu
hi¢n ghlin% Khong quay phim, chup anh | 112 phiéu
quy dinh ctia - . A x
Chia biing thap huong dung vi tri | 118 phiéu
Trang phuc pht hop 123 phiéu
Han ché d6t vang ma 105 phiéu
Khong mang d6 18 chudn bi | 40,5 %
Viéc mua san dén chua;
1é, mang 1é Mang d6 1& chudnbidnha |23 %
dén chua ctia | dén Chta
ngusi dan Cé14n mang 1¢,14n khong | 36,5%
mang.
S6 ngusi thuong bo tién vao | 58,5%
hom cong duc
1__1:01 quen drat Ghi phiéu cong dtic 14,5%
tién coéng diic <t (160 16 tal cic ban v: .
clia ngudi dan Dat tlen‘etal cac ban va 23,5%
tugng tho
Viia dit tién cdc ban thd, viia | 3.5%
bd hom codng duic.
Két qua ty Hiéu chut it 47%
gén}? gii mic | Higu kh4 r5 33,5%
A R . /(t A N -
o ME I Y | Hiu rdt ro 19,5%
Ton gido - tin
ngudng cua
ngudi dan

[Nguén: Tdc gid tong hgp két qud phiéu khdo sdt,
ndam 2021]

3.3. Bé xudt mot so gidi phdp ning cao vin héa iing

xu tai thiét ché vin héa gép phdn vao muc tiéu PTBV
Cdn cui phap ly: Hién nay, Nha nuéc da ban hanh
day du cac cong cu phap ly quy dinh vé linh vyc nay
nhu: Luat Di san (2013), cac Ludt c6 lién quan va cac
Nghi dinh, Thong tu hudng dan khac. Riéng tai Quang
Ninh, ngay 20/4/2020, UBND tinh da ban hanh quyét



dinh s6 1310/2020/QDb-UBND, ban hanh bd Quy tac
tng xu trén dai ban tinh Quang Ninh, trong d6 da xac
dinh 3 pham vi thuc hién vdn hoa ting xt, dic biét quy
dinh ré tng xt van hoa tai co s ton gido, tin ngudng
trong toan tinh Quang Ninh.

Nang cao nhan thiic ciia ngudi dan khi dén véi thiét
ché ton gido - tin ngudng: Khi nganh du lich dua du
khach dén tham quan, tim hiéu, trdi nghiém cac di
tich lich st van hoa dia phuong, thi sé tac dong va lam
cho chinh quyén va ngudi dan biét quy trong, tu hao,
quan tdm chdm lo gin git bao ton, phuc dung va phat
huy nhiing gia tri von quy cta cac di tich lich st van
hoa tai dia phuong minh. Mot phan nguén thu tu cac
hoat dong du lich tham quan céc di tich lich st van
hoa tai dia phuong sé dugc quay tré lai tai dau tu vao
viéc bao ton, ton tao, tén vinh, phuc dyng va quan ly
di san. Nhan thtic dugc diéu do, cong dong dia phuong
sé gili gin va phat huy gia tri van hoa ting xti clia minh.

bau tu ding mtic cho cong tac thuyét minh huéng
dan tham quan tai di tich lich st - vdn hoéa chtia Long
Tién, x4y dung noi dung va tao sy két ndi cho cac di
tich lich st van hoa tai dia phuong theo hinh thtc da
ngdn ngli d€ cé thé tiép can dugc nhiéu déi tugng du
khach kh4c nhau nhim thu hat va tranh sy nham chan
cho du khach trong nhiing lan dén tiép theo.

Téng cuong cong tac truyén thong, gidi thiéu va
quang ba cac gia tri di tich lich st van hoa nai Bai Tho
ndi riéng va trén cac phuong tién thong tin dai chung
trong nudc va quoc t€ d€ nguoi dan va du khach biét va
hiéu thém vé cac gid tri hién c6 cta dia phuong va tu
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BEHAVIOR CULTURE AT LONG TIEN POGODA OF QUANG
NINH PROVINCE UNDER THE PERSONALITY OF SUSTAINABLE
Ng6 Hai Ninh, Doan Thi Huyén Trang

Faculty of Culture, Ha Long University

DEVELOPMENT

ABSTRACT
In the current context, the sustainable development orientation is consistent with the economic, cultural
- social and natural resources - environment pillars. Sustainable development is an inevitable trend in
which development meets the needs of the present without compromising the ability of the pillars to meet
development needs in the future. Understanding behavioral culture at cultural institutions in the case study of
Long Tien pagoda, Ha Long city from the perspective of sustainable development also aims to help managers
of tourism culture and community have a better attitude and correct behavior, contributing to conservation

for sustainable development.
Key word: Behavioral culture, sustainable development, Long Tien pagoda.
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