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Nghién ciru

(RTK) processing. The spatial baseline measurements between the receivers and the
reference station and between the receivers themselves form a spatial triangle. The
known distance between the antennas allows for establishing a constraint condition.
Indirect error minimization based on the least squares principle is then applied to
improve the position accuracy while controlling measurement errors, widespread
errors encountered in GNSS RTK. Experimental results demonstrate that the proposed
solution can significantly improve accuracy compared to conventional GNSS RTK

solutions and maintain stability below 3 cm.

Keywords: Dual GNSS RTK; Indirect correction with conditions; Positioning;

Navigation.
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1. Giéi thi¢u

Ngay nay cong nghé dinh vi v¢ tinh
toan cau (GNSS) duoc st dung rong rai
trong cong tac tric dia ban do, tir cong tac
thanh 1ap ludi khdng ché cho dén do chi
tiét thanh 1ap ban d6 dia hinh, dia chinh
[4, 6, 10]. Phuong phap do twong dbi
dong thoi gian thuc (RTK) vdi d§ chinh
xac ¢ cm va cung cap 1o giai GNSS &
thoi gian thuc duoc ap dung mot cach phd
bién trong viéc thu thap dit liéu do chi tiét
[7]. Tuy vy RTK van c6 nhitng han ché
nhat dinh nhu han ché vé khoang céach
truyén tin hiéu lién tuc tir tram tham chiéu
(tram Base) dén tram do dac (Rover). Dé
nang cao d§ chinh xdc cua cong nghé
GNSS RTK, di nhiéu nhitng nghién ctru,
cha yéu 1 & ngoai nude.

Ce Jing va cong su [9] gidi thi€éu mot
giai phap tich hop gitra GNSS va gia tdc
ké v6i phép loc Kalman va mé hinh nhiéu
thich nghi. Két luan cua bai bao chi ra
rang phép loc Kalman cai thién dang ké
trong xur 1y nhiéu, dic biét 1a trong nhitng
moi trudng chuyén dong phc tap. Gia toc
ké duoc st dung nham phét hién nhing
sai b tho trong tri do GNSS. Han ché cua
giai phap nay 1a gia ca ctia hé thong kha
4

cao, dic biét 1a can nhirng gia toc ké du
nhay d¢ phat hi¢n nhimg tri do GNSS bat
thuong.

Céc nghién ctu cuia Chenyu Xue va
cac tac gia [3], Nhut-Thanh Tran va céc
tac gia [8] dd dé xudt va phén tich do
chinh x4c cta giai phap canh ngin véi cac
mdy thu GNSS RTK. Trong cac nghién
ctru nay, mic do nhiéu va do chinh xac
ctia cac cam bién gia thip dugc danh gia
khi so sanh sé liéu ciia cic may thu GNSS
chuyén dung trong cac diéu kién moi
truong khac nhau. Két qua nghién ciru
cho thiy rang giai phap canh ngin c6 thé
cai thién dang ké do chinh xac cia GNSS
RTK gia thap, diéu nay dua ra huéng tng
dung cho muc dich quan tric chuyén dich
cong trinh hoac truot 16 véi mdt mang
ludi cac may thu GNSS mat do cao.

Trong mot hodc hai thap ky qua,
nhiéu chinh phu va cac to chic di xdy
dung cac mang ludi tham chiéu dinh vi
lién tuc (CORS) & cap do qudc gia hoic
lién luc dia cho nhiéu muc dich nhu tric
dia, dia vat ly, dan duong, nong nghiép
chinh xac cao, hang khong, hang hai,...
buc da xay dung 270 tram CORS voi
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khoang céach trung binh 40 km, Thuy sic6
31 tram voi khoang céach trung binh 35 -
50 km, Han Qudc c6 60 tram v6i khoang
cach trung binh 40 km va Indonesia cé
hon 230 tram cho cong tac do dac [5].
O Viét Nam, mang ludi tram tham chiéu
dinh vi qudc gia co 65 tram véi 24 tram
tiéu chuan tric dia cip cao. Khoang cach
trung binh giita cac tram tir 50 dén 200
km [8]. So v6i thé gidi, mat do cac tram
CORS ¢ Viét Nam con khé thua, diéu nay
lam suy giam do chinh xéc va tinh lién tuc
cua cac phép do GNSS. Do vay, nang cao
do chinh xac cua gidi phap GNSS RTK la
can thiét. Trong nghién ctru nay, nhom tac
gia dé xudt giai phap tao ra cac trj do thira
trong phép do GNSS RTK va cac diéu kién
rang budc trong mot ) ung dung dinh vi
diém. Trong thyc té, cic chipset hay may
thu GNSS RTK Rover nhan dir liéu cai
chinh RTCM tir tram Base (CORS) rdi
cho ra 101 giai toa d0 va nhu vay sé khong
c6 tri do thura khi do dong. DPé ¢o tri do
thira trong phép do, cai dit may thu dé
vua xu ly RTK, vura cho ra dir li¢u tho.
Mot module xtr Iy dinh vi twong d6i dong
dugc thiét ké dé tinh toan canh co so giita
hai mdy thu Rover. Khoang cach dit gitra
hai may thu duoc coi nhu ¢ dinh va duoc
xac dinh moét cach chinh xac khi la‘ip dat
s& 1a diéu kién rang budc dé xu ly s6 liéu
theo phuong phép binh sai gian tiép kém
diéu kién.

2. Phuong phap dé xuit

Trong phuong phap nay, mdi thiét bi
duoc trang bi 2 may thu GNSS véi 2 ang
ten dat cach nhau mdt khoang ¢ dinh 1
va 2. BO xur Iy trung tam thu thap dir licu
déng thoi tr 2 may thu va dir liéu tai tram

Nghién ciru

co so dé tién hanh xir Iy do dong thoi gian
thuc (RTK). Cac phép do canh khong
gian (baseline) gitra cac may thu vdi tram
co s¢ B va gitra hai may thu vdi nhau tao
thanh mot tam gidc khong gian (Hinh 1).
Khoang cach di biét giira 2 ang ten cho
phép lap nén mot diéu kién rang budc.
Tién hanh binh sai gian tiép kém diéu kién
dua trén nguyén 1y s6 binh phuong nho
nhat cho phép nang cao do chinh xac vi
tri, dong thoi c6 thé kiém soat dugce sai sd
do dac, dic biét 1a cac sai sb tho thuong
gap trong GNSS RTK.

)

B

Hinh 1: So dé minh hoa phwong phdp
Trong so do hinh tam gidc khong
gian voi cac canh Baseline B-1, B-2 va
1-2 chuing ta lap duoc cac phuong trinh

c6 dang sau:
NXp,=-X'1 +X, (1a)
A'Yy, = Y, +Y, (1b)
NZ, = -Z'1+7Z', (lc)
ANXpgi=X'1—Xp (1d)
A'Yg, = Y +Yg (le)
ANZg = 7'\ + Zy (19
AXp,' = X'y — Xp (1g)
AYg, = Y', + Vg (1h)
ANZg, = Z'y+Zg (Im)
Phuong trinh s hiéu chinh:
vAXy, = —6X; + 86X, +L1 (2a)
vAY;, = —8Y, + 6V, +L1 (2b)
VAZy, = 87, + 67, +L3 (2¢)
vAXg, = 86X, +L4 (2d)
VAYg, = &Y, +L5 (2¢)
VAZg, = 87, +L6 (2f)
vAXp, = 6X, +L7 (2g)
VAYg, = Y, +L8 (2h)
VAZp, = 8Z,+L9 (2m)
5
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Nghién ciru

Phuong trinh di€u kién rang budc véi canh c6 dinh:

\/(X'Z — X'+, =Y+ (2, —2'1)?=5,=0

€)

Tuyén tinh hoa bang khai trién Taylor, nhan dugc phuong trinh diéu kién sb

hiéu chinh

AYf

Ax?, Ax? Ay
012 5X1 + 012 5X2 _%5Y1 + 0
S12 S12 Si2 Si2

0 0
26Y2 - AZ_O125Z1 +
512

0
a5z, +w=0 (4
512

trong d6 X PvaX i1 ky hiéu gié tri gan dting va tri binh sai ctia dai luong

Nhu vay ching ta ¢6 hé phuong trinh cac sé hiéu chinh kém diéu kién

{V =AAX + L (5)
BAX+W =0
trong d6 V= (vAXy, vAY;, vAZy, vAXp, vAYy vAZp, vAXg, vAYy, vAZg,)!
L=(L1L2L3L4L5L6L7L8LI) 1avéc to sb hang ty do.
0 -1.0 0 1 0 (K)=(B 0) (W) (7
0 0 -1 0 0 1 o o
100 0 0 0 Tu do, tri binh sai va cac so hiéu
A=l 0 1 0 0 0 0 chinh duoc xéac dinh
0 01 0 00 X =X+ AX (8)
0 0 01 0O V=AAX+1L 9)
0 0001 0 .
000 00 1 3. Thwe nghiém va ket qua
AX = (86X, 8Y, 6Z; 86X, &Y, OZy)T Cong tac thuc nghi¢ém bao gém thiét

., _( AXG, AYS  AZ%, AXD Avh AZ{’Z)
s Sk Sh S, b sh

w = (X0, —X°)2 + (Y%, —Y°)% + (2%, — 2°)% - S,

Dé giai hé (5) theo nguyén 1y s6 binh
phuong nho nhat, chiing ta 1ap hé phuong
trinh chuan vai s6 lién hé [1]

{RAX +BTK+b=0 (6a)
BAX+W =0
B EVEN+C)=0 @)

trong d6: R = ATPA; b = ATPL

P 1a ma tran trong s6, 1a ma tran hiép
phuong sai dugc xac dinh trong qué trinh
tinh canh Baseline.

Giai hé phuong trinh chudn sb lién
hé, thu dugc nghiém

6

ké thiét bj do dac, ph'?m mém, cong tac
thu thap dir liéu va phan tich, danh gia
két qua.

3.1. Thiét bi do dac thuwc nghiém va
module phan mém xir Iy sé liéu

Thiét bi do dac dé thar nghiém bao
gdm 2 may thu GNSS: GNSS RTK E290
do Aitogy, Viét Nam san xuat [2]. Cac
thong s6 ky thuat cia may duoc trinh bay
& Bang 1. Phan mém xur 1y s6 liéu duoc
viét trén ngon ngir C# dya trén nhiing
thuat toan da dé xuat trong bai bao boi
nhom nghién ciru. So @6 khdi xur 1y sd
liéu GNSS twong dbi dong nhu Hinh 2.
Giao dién phan mém thtr nghiém trong
Hinh 3.
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Bing 1. Thong sé thiét bi thir nghiém

GPS (L1C/A, L2C)

GALLIEO (E1-B/C, E5b)

Cac kénh thu vé tinh | GLONASS (L10OF, L20OF)

BEIDOU (B1, B2)

QZSS

Tan s0 dauratéida |10 Hz

D6 chinh xéc do RTK | V14t bang: § mm + Ippm,
bJ cao: 1,5cm + 1 ppm

Mat bang: 3 mm + 0,5 ppm

Do cao: 5 mm + 0,5 ppm

Do chinh xac do tinh

May thu May thu

GNSS 2 ‘l

Vitri, vin Bis sai 56 Vitr, vin Bii saisé
tdc vé tinh téc vé tinh

Binh sai kém diéu
kién *

v

Kérqua

Hinh 2: So do khéi phin mém binh sai gidn tiép kém diéu kién

& airos — o x
Tép Dohoa Xiljs6lieu Mohinhs6docao PPK-GNSS GNSSTUcthei Tientich Hiénthi  Trd gidp.
m
B 79 4@ 8 coogemzp - wes-e4 )
Guénl déitudng Vit Bindd Dlléu Draning
-0 Object 4 "~ 105.698776 105,836105, 105.9734: Vo.CUBNG 106440764ty
O tetimse | [ i em )
: _ tettmtt) 3
(v ey ] 1
Height % QLS. .
a < 3 Tir Sen
as e’
AUNG THUGHG R e
e DU _then g
€ . nenfanoues,
LN quaN : "o
21.041132 e olen pHuC Lo i noone
VONG HAU i
o Hano‘ eLons sie ¢
TRUNG HOA .
S : B
T Qudc oAl or70n] TIES 1Ty EED o quinn ool cn I
u K cra &
o - & §
4 3
. 26 061
HACH, A3 m&m cTod BAN YEN NHAN
by TR GG 1
20915907 5] 0 . 7 21k farson] xes)
22023 Gl - ap da 82024 Tel s, Imagery S2024 TarTores e

—
75.9m \

1419 3.086 7.813. 12.539 17.264

< > ] Prompt | Latitude 2102106 Longitude 105678864

Hinh 3: Giao dién phan mém xir ly s ligu GNSS

Nghién ciru
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Nghién ciru

3.2. Thuc nghiém danh gia dp chinh
xdc ciia phwong phdp dé xudt

Trong thuc nghiém nay, 2 may thu

duoc dat tai 2 diém cb dinh cach nhau

105.786533

105.786667

105.786801

21.06902

Quén BOBOGAME
Internet shop
Chung cur C2 Xuén Dinh 9

e‘m Sach CEQ
Book store 0 2m
L )
024 Tele Ates, Imeg

21,06877

15,83 (m). Toa d6 chuan cia hai diém dat
may duoc xac dinh chinh xac bang may
toan dac dién tor, do néi véi diém toa do
hang cao nha nudc dé dam bao do chinh
xac vi tri dudi 3 mm (Hinh 4).

Diém 1

Hinh 4: So’ do vi tri khu vie thwe nghiém

Trong phuong an thr nhat (RTK),
hai may thu GNSS duoc két ndi véi tram
CORS ctia mang lu6i tram tham chiéu dinh
vi vé tinh qudc gia (VNGEONET) dé tién
hanh do RTK mét cach doc 1ap. O phuong
an thr hai (ADJ), hai may thu dugc két ndi
v6i phan mém Aipos dé tién hanh xur ly
binh sai gian tiép kém diéu kién nhur thuat
toan da dé xuit. Két qua vé toa do cua hai
phuong an duoc so sanh voi toa do chuén
dé danh gia do chinh xac véi cac tiéu chi
d6 1éch chuan (std) va sai s 16n nhit (max

Error) dbi véi ba chiéu huéng Bic (N),
hudéng Pong (E) va cao do (H).

S6 liéu thue nghiém duogc thu trong
vong 30 phut, tan s6 dau ra 1Hz véi tong
s6 tri do 1800 trj do. Toa d6 cua hai diém
trong hé¢ toa do0 VN2000 dugc trich xuét
nhu trong Bang 2. S6 liéu so sanh vé cac
thanh phan toa d¢ cua diém 1 dugc thé
hién trong dd thi & Hinh 5. Cac tham s
danh gia do chinh xéac cua hai phuong an
duoc trinh bay ¢ Bang 3 va 4 d6i v6i diém
1 va?2.

Bing 2. Trich xuit toa dp cdc diém thuc nghiém

GPS time N1(m) El(m) | Hl(m) N2(m) E2(m) H2(m)
260306 | 2330785.038 | 581539.3 | 104.041 | 2330786.244 | 581555.08 | 99.771
260307 | 2330785.038 | 581539.3 | 104.04 | 2330786.249 | 581555.081 | 99.772
260308 | 2330785.038 | 581539.3 | 104.04 | 2330786.248 | 581555.081 | 99.776
260309 | 2330785.038 | 581539.3 | 104.033 | 2330786.244 | 581555.081 | 99.774
260309 | 2330785.038 | 581539.3 | 104.033 | 2330786.243 | 581555.081 | 99.768
260311 | 2330785.037 | 581539.3 | 104.034 | 2330786.243 | 581555.08 | 99.766
260312 | 2330785.037 | 581539.3 | 104.034 | 2330786.24 | 581555.083 | 99.755
260313 | 2330785.038 | 581539.3 | 104.032 | 2330786.239 | 581555.081 | 99.747
260314 | 2330785.039 | 581539.3 | 104.028 | 2330786.239 | 581555.081 | 99.756
260315 | 2330785.039 | 581539.3 | 104.023 | 2330786.238 | 581555.079 | 99.747

8
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Nghién ciru

GPS time N1(m) E1(m) H1(m) N2(m) E2(m) H2(m)
260316 2330785.039 581539.3 | 104.023 | 2330786.234 | 581555.082 99.736
260317 2330785.036 581539.3 | 104.026 | 2330786.234 | 581555.082 99.736
260318 2330785.036 581539.3 | 104.026 2330786.23 581555.087 99.757
260318 2330785.036 581539.3 | 104.026 | 2330786.229 581555.09 99.755

Nerth Error
0.04—
RTK
-=— ADJ
0.024—
E 0.008
0.024
-0.04 T T T T T
1158675 120175 120675 121175 121675 122175
GPS Timel(s)
Hinh 5a: Biéu dé sai sé vi tri theo hwéng Bic
0.04—
“a il
0.02—
la
j -0.02
-0.04 —
-0.06 T T T T T
119675 120175 120675 121175 121675 122175
GPS Timeis)
Hinh 5b: Biéu dé sai sé vi tri theo huéng Dong
Height Error
0.4—
Sy
0.26—

Height-grror( m|

0,12

016

ﬂDz—Mw

0.3

118675 120175

120675

121175

GPS Time(s)

121675

Hinh 5c¢: Biéu do sai so do cao

122175
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Nghién ciru

Bing 3. Tham so d chinh xdc ciia diém 1

, Nmax Emax Hmax
Phuong phap Nstd(m) | Estd(m) | Hstd(m) error(m) | error(m) | error(m)
RTK 0,0055 0,013 0,081 0,016 0,0318 0,1638
ADJ 0,0046 0,0045 0,0261 0,0176 0,0168 0,0868
Miic cai thién (%) 16 65 68 -10 47 47
Bing 4. Tham so d chinh xdc ciia diém 2
. Nmax Emax Hmax
Phwong phap Nstd(m) | Estd(m) | Hstd(m) error(m) | error(m) | error(m)
RTK 0,0057 0,0048 0,0196 0,0250 0,0250 0,1595
ADJ 0,0046 0,0034 0,0098 0,0120 0,0088 0,0274
M cai thién (%) 19 29 50 52 65 83

Két qua thuc nghiém cho thdy ring
giai phap binh sai gian tiép kém diéu kién
gitp cai thién do chinh xac trong phép
do GNSS RTK, ¢ ca céc chi tiéu vé do
léch chudn va sai s6 16n nhat. Diéu nay
chi ra rang mot trong nhimg wu diém cua
phuong phap binh sai véi tri do thua la
khong nhiing giup nang cao do chinh xac
ma con ¢ thé phat hién va loai bo nhiing
sai s6 tho trong ddy tri do.

4. Két luén

Nghién ctru nay da dé xuét giai phap
binh sai gian tiép kém diéu kién gitp nang
cao do chinh xac trong phép do GNSS
RTK trong cac ung dung dinh vi, quan
tric tu dong.

Thyc nghiém trong nghién ctru cho
thdy rang giai phap dé xuat trong nghién
clru giup cai thién d6 chinh xac vé sai sb
trung phuong ciing nhu sai s6 toi da so
v6i phuong phap do RTK thong thuong
véi muec tir 10 dén 80 %.

Nghién ctru nay cting cho phép mo ra
hudng nghién ctru tich hgp thém cac cam
bién va cac diéu kién rang budc nham
nang cao do chinh xéac cua phuong phap
dinh vi, ddn duong bang GNSS RTK, dic
biét 1a trong cac diéu kién méi trudng kho
khan va véi yéu té do cao.
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NGHIEN CUU MO PHONG NUOC DANG DO GIO MUA
KHU VUC BIEN TAY NAM BQ

Nguyén Lé Tuin, Nguyén Thi Khang®, Pham Thi Thity
Vién Khoa hoc méi trudng, bién va hai dao
Tém tit
Tday Nam B6 1a khu viee ¢6 co ché tae dong ciia gié miia va bdo khdc véi cdc khu
viee con lai cua Viét Nam, nudc dang o khu vuc nay da dwoc ghi nhan nhung chwa co
bdt ky nghién ciru nao. Bai bdo ndy trinh bay két qud tinh todn mé phong muyc niede
va nuede dang do gié mia Tay Nam két hop véi hoan heu ciia bdo va dp thap nhiét déi
trén Bién Pong danh huwong dén khu viee bién Tay Nam B bang mé hinh ROMS 2D.
Két qua cho thay, véi hinh thé gié mia Tay Nam manh két hop véi hoan leu ciia bdo
va dap thdp khu viee nay ¢6 nuwée dang trong khodng tie 20 - 60 cm. Nhitng khu viee ¢6
dwong bo lom myc nuwoc dang lon hon so voi cdac khu vuc con lai. Khu vuc co nudc
ddng 16m chii yéu tdp trung vao Kién Giang. Trén toan ddi ven bién Tay Nam B, khu
viee ven bién Rach Gid la khu vue ¢6 nguy co bi anh hudng do nwée dang 1om nhdt véi
do cao nuoc dang trén 50 cm.
Tw khéa: Gi6 mua; Nudc dang; Tay Nam Bo.
Abstract
Study on simulating monsoon-induced surges
in the Southwest coastal region of Vietnam
The Southwest region of Vietnam is subject to distinct meteorological phenomena
due to its geographical location and the influence of monsoon winds and storms. While
the impact of surges has been documented in this area, more comprehensive studies
need to examine this phenomenon. This paper aims to address this gap by simulating
water level fluctuations and surge events caused by the interplay of Southwest monsoon
winds and the circulation of storms and tropical depressions in the East Sea, utilizing
the ROMS2D model. The findings reveal that combining a strong Southwest monsoon
and the circulation patterns of storms and tropical depressions in the East Sea can
generate surges ranging from 20 to 60 cm in the Southwest coastal region of Vietnam.
Notably, areas with concave coastlines experienced higher surge levels than other
regions, with Kien Giang province being the most vulnerable to elevated surge levels.
Furthermore, the coastal area of Rach Gia emerged as the most at-risk location, where
surge levels exceeded 50 cm.

Keywords: Monsoon; Surge; Southwest Vietnam.
“Tac gia lién hé, Email: khangnt994@gmail.com
DOI: https://doi.org/10.63064/khtnmt.2024.579
1. Pit van dé bién dang vinh vién nhu bién ddi khi hau
Céc yéu t& gdy nudc bién dang c6 thuong khong c6 téc dong ngdn han dén
chu ky nhu thuy triéu hay yéu to6 gdy nuéc  cong tadc phong tranh thién tai, quy hoach,
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phat trién kinh té - x4 hoi va an ninh qudc
phong vung ven bo. Tuy nhién, thiét hai
do nudc bién dang bat thudng co thé rat
nghiém trong. Nudc dang thuong dugc
gdy ra do nhiéu tac dong khac nhau nhu:
Bio, gi6 mua, ap suat khi quyén, song,
dong dat, song than,... Nhin chung, khu
vuc ven bién Viét Nam néi chung va Tay
Nam B néi riéng hau nhu khong c6 dong
dat gay song than. Ngoai ra, khu vuc ven
bién Tay Nam B6 13 noi it chju anh hudng
cta bao nén nguyén nhan chinh gy muc
nuéc dang s& chu yéu do tac dong truc
tiép tir gi6 (nude dang do gid) va gian tiép
thong qua song, bao gdm nudc dang do
song va nudc dang do soéng dai gay cong
huéng trén Vinh Théai Lan. Do hau qua
ning né cta cac tham hoa lién quan dén
bao, bao gdm tridu cudng va soéng cao,
nhiéu nha nghién ctru trong va ngoai nudc
da cht y dén viéc diéu tra cac sy kién lich
str. Tai Viét Nam, d3 c6 nhiéu nghién ctru
cling nhu danh gid nguy co va thiét hai
dén phat trién kinh té - xa hoi vé nudc
dang do bao.

Tac gia Bui Manh Ha va cs (2023)
[7] da thir nghiém thuat todan XGBoost du
bao nudc dang do bao tai tram Hon Dau;
Nguyén Phuong Anh va cs (2022) [1]
da danh gia bao trén Bién Pong va nude
dang do bao tai ven bién Bic Bo trong boi
canh bién doi khi hau; Pham Tri Thire va
cs (2020) [21] da danh gia anh hudng cua
tham s bao toi nude dang sau khi bio do
bo tai ven bién Bic Bo; Nguyén Thanh Co
va cs (2021) [3] da danh gia anh huong
cta thuy tridu dén nudc dang do bio &
ving bién D6 Son, Hai Phong; Nguyén
Manh Diing va cs (2018) [5] da su dung
mo hinh SuWAT dy bdo nudc dang bao
trén Vinh Bic B0 theo kich ban dung san;

Nghién ciru

Nguyén Xuan Hién va cs (2009, 2012)
[8, 9] da tng dung m6 hinh ADCIRC
tinh toan nudc dang do bao tai khu vuc
ctra song ven bién Hai Phong trong con
bao Damrey 2005 va da danh gia sy anh
huong cua thuy trieu dén nudc dang
do bdo ¢ khu vuc ven bién Hai Phong;
Bui Xuan Thong (1998) [13] su dung
hé théng ludi 16ng trong phuong phap
giai s6 dé du bao nudc dang do bio tai
Vinh Béic Bo; Nguyén Vii Thing (1994)
[12] da tinh todn nudc dang do gidé mua
Poéng Bic ¢ khu vyc Hai Phong; Pham
Vin Tién va cs (2023) [22] dd budc dau
mo phong ngap lut ving ven bién Thanh
Hoéa do nude dang bao sir dung mo hinh
SuWAT; Nguyén B4 Thuy va cs (2017a,
b) [14, 17] d3 nghién ctru co ché gy nudc
dang sau khi bao d6 bo tai ven bién Bic
B6 va danh gia anh hudng cua thay tridu
va song toi nude dang bio tai ven bién
Bic Bo. Vi sb lugng bao 16n, dia hinh
néng, khu vuc Bic Bo va Béc Trung B¢ 1a
khu vuc ¢6 nguy co nude dang do bao cao
nhét trén toan dai ven bién cua Viét Nam,
day 1a ving nghién ctru ph6 bién cho cac
nghién ctru vé nude dang. C6 thé néi khu
vuc ndy da co rat nhiu nghién ctu chi
tiét tir viec sir dung mo6 hinh dén viéc ap
dung cac cong nghé maoi trong viée du
bao nudc dang do bao, danh gia cac tham
s6 bdo, danh gia anh hudng cua thuy tridu
dén nude dang do bio.

Khéac v6i khu vue Bic Bo va Béc
Trung B, khu vuc Trung va Nam Trung
B 1a khu vuc c6 dia hinh sau, it bao hon
nén nguy co anh huong cua nudc dang do
bao 14 thap hon so vai khu vuc trén. Ciing
dd co nhitng nghién ctru vé nudc dang
tai khu vuc nay, cu thé 1a tac gia Tran
Hong Thai va cs (2018) [11] di nghién
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ctru mod phong tac dong cua song va nudc
dang bao khu vuc ven bién mién Trung;
Nguyén Ba Thiy va cs (2018, 2019 a, b)
[15, 16, 18] da mo phong hién tugng nudce
bién dang di thuong do nhidu dong khi ap
tai ven bién mién Trung va nuéc dang di
thudng trong dot tridu cuong thang 12
nim 2016 tai Tuy Hoa - Phii Yén bang
mé hinh s6 tri, bude dau nghién clru nudc
dang do hiéu tmg bom Ekman tai ven bién
mién Trung; Vil Hai Dang va cs (2017)
[6] da stt dung md hinh SuWat tinh toan
nude dang trong bio Xangsane d6 bd vao
Da Néng thang 9 nam 2006.

Nam B0 1a khu vuc c6 thé c6 nuée
dang 16n do khu vuc nay c6 thém luc dia
néng, tuy nhién, do bio it khi xuat hién
nén mirc do nguy hiém do nudc dang do
bdo tai khu vuc nay 1a thip. P c6 mot
s6 nghién ctru vé nude dang tai khu vuc
nay nhu Nguyén Hong Lan va cs (2015)
[10] st dung md hinh Delft3D nghién ctru
nuéc dang tai khu vuc Pha Qudc - Con
DPio; Nguyén B4 Thity va cs (2017) [19]
da nghién ctru nudc dang trong cac dot
triéu cuong tai ven bién Pong Nam Bo.

Céc nghién ctru khac vé van dé nude
dang bio bao gdm luan an Tién si Hai
dwong hoc ciia DS Pinh Chién (2016) [2]
“Nghién ctru co s¢ khoa hoc tinh toan va
danh gid quy mo6 nudc dang bao ¢ vung
bién tr Quang Binh dén Quang Nam”;
Luan 4n Tién si caa Pham Tri Thie (2020)
[20] “Nghién ctru dac diém nude dang do
bao va gi6 mua khu vyc bién ven b vinh
Bic B9”; Hoang Purc Cudng va cs (2017)
[4] trong nghién ctru “Dénh gid nguy co
bao va nudc dang do bao tai ven bién Viét
Nam” da st dung md hinh s6 tri dé danh
gia nude dang do bdo trén dai ven bién
Viét Nam.
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C6 thé nhan théy duoc trén toan bd
dai ven bién Viét Nam tir Quang Ninh cho
to1 Ca Mau, hién tuong nudce dang da dugc
quan tadm va nghién ctru. Cac nghién ctru
da chi ra dugc mot sd dot nude dang bét
thuong do cac tdc dong khac nhau cling
nhu co ché giy nudc dang tai cac khu
vuc ven bién. Hién tugng nudc dang da
duoc ghi nhan tai khu vuc Tay Nam B0,
tuy nhién, van chua c6 bat ki nghién ctru
nao. Pay 1a khu vuc c¢6 co ché tac dong
cua gié mua va bao khac vai cac khu vuc
con lai cua Viét Nam. Tai day, gié mua
Pong Bic kém vé6i co ché bom Ekman
gan nhu khong tac dong t6i do hinh thai
va hudng bo bién khac biét. Hon nita, tai
vung nay anh hudng ctua bao va hoan luu
bio 1a khong nhiéu nén chinh quyén va
ngudi dan dia phuong khong c6 nhiéu kinh
nghiém phong chéng nhu cac ving mién
khac. Chinh vi thé, trong nghién ciru nay,
m6 hinh ROMS 2D sé& duoc ap dung d& mo
phong chi tiét truong myuc nudc va nude
dang khu vyc Tay Nam B0 do gi6 mua Tay
Nam manh thinh hanh két hop véi hoan
lru cia bdo hodc ap thip nhiét doi trén khu
vuc Bién Dong nham c¢6 nhing danh gia so
bd vé nude dang tai khu vuc nay.

2. SO liéu va phwong phap
nghién ciru

2.1. 86 ligu

S6 liéu dia hinh dugc 1y tir GEBCO
(General Bathymetry Chart of the Ocean)
cua BODC (British Ocean Data Center)
d6 phan giai 1 phut cho lu6i tinh Bién
bong (Hinh 1); 0,5 phut cho luéi tinh khu
vuc Tay Nam B6 (Hinh 2). S6 liéu duoc
s6 hoa tir ban dd dia hinh day bién ti 16
1/100.000 ctia Toéng cuc Bién va Hai dao
Viét Nam (nay 1a Cuc Bién va Hai ddo
Viét Nam) dung cho ven bo.
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S6 liéu hang sb diéu hoa thuy triéu
duoc 1ay tir mo6 hinh toan cau lam diéu
kién bién cho md hinh.

S6 liéu muc nudce quan tric tai tram
Rach Gi4, Kién Giang tir ngay 01/8/2019
dén ngay 07/8/2019 dugc su dung dé hiéu
chinh mo hinh.

2.2. Phwong phap nghién ciru

pé phuc vu cho vi¢c tinh toan truong
muc nudc va nudc dang do gié mua Tay
Nam két hop v6i hoan luu cua bio, ap
thap nhiét d6i tai khu vuc nghién ctru, mo
hinh ROMS 2D duogc thiét ké trén ludi

Nghién ciru

vuong va 1ong 2 16p véi mién tinh va do
phan gidi cua ludi tinh nhu Hinh 1 va 2
cu thé:

- Luéi tinh Bién Pong (Ludi D1):
Day 1a mién tinh 16n nhat dugc xay dung
vo1 do phan gidi ngang 4 phut (khoang
7.400 m), bao phu tir kinh d6 100 - 120°E
va vido 0 - 24°N.

- Ludi long ké tiép (Ludi tinh khu
vuc D2): Puoc thiét 1ap cho ven bién Tay
Nam B0 v&i do phan giai 1 phuat (khoang
1.850 m) trong pham vi kinh d¢ tir 103° -
105.5°E va vi do tur 8 - 11°N (Hinh 2).
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Hinh 2: Mién tinh (a) va lwdi tinh (b) cho lwéi tinh ven bo viing
bién Tay Nam B
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Xay dung diéu kién bién va diéu kién
ban dau

- Tai thoi diém ban dau: Cho trudce
gia trj U, V va &. Thong thudng co thé st
dung diéu kién tinh (U = V =& = 0) va khi
d6, dé loai bo anh hudng cta viéc chon
diéu kién ban dau, can phai bat dau tinh
toan tir thoi diém trudc kha 1au (khoang 4
ngay) so v6i thoi diém nghién ctru.

- Tai bién cimg (ranh gidi bién véi
dat lién hodc dao): St dung diéu kién
khong tham, tirc 1a thanh phan van toc
phap tuyén Vv =0.

- Tai bién long ngoai khoi, trong
truong hop tinh thiy triéu, hang s6 diéu
hoa ctia cac song thay tridu duoc cho 1am
diéu kién bién.

Trong truong hop tinh voi thay triéu,
v6i ludi tinh Bién Pong, tai bién long,
hang s6 diéu hoa ciia 16 song triéu (M2,
S2, K1, O1, N2, PI, K2, QI, Ml, Jl,
001, 2N2, p2, y2, L2, T2) duoc lay tir

3. Két qua

3.1. Hi¢u chinh mé hinh

mo hinh thuy triéu toan cau lam diéu kién
bién long.

Trong qua trinh hi€éu chinh mo6 hinh,
cac tham s6 hiéu chinh s& 1an luot duoc
thay d6i dé tim ra dugc hé sd phu hop
nhat cho mé hinh.

Nguyén 1y tach nudc dang tir s liéu
muc nude tong cong.

S6 liéu mue nude téng cong tai mot
khu vic ven bién nao d6 chinh Ia tong hop
ctia myc nudc thiy tridu ¢, vanudc dang
Courger Pé xac dinh thanh phan nuéc ding
yéu cau phai tich dao dong nudc dang tur
chudi myc nude tong cong. Thanh phan
nuée dang tai thoi diém t nao d6 s& dugc
xac dinh bdi cong thuec:

CangelV) = Con(® = Cige(V

Vi ¢, (1) 1a myc nude tong cong tai
thoi diém t; ¢,...(1): DO cao muc nude thuy
triéu tai thoi diém t; ¢ (#) d6 cao nude

surge

dang tai thoi diém t.

Két qua hiéu chinh c6 duoc hé s6 tot nhat cho mo hinh ROMS 1a hé s6 nham

bang 0,012, hé s kéo cua gi6 13 0,9.

70
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Hinh 3: So sanh hé sé hiéu chinh ciia mé hinh ROMS 2D
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Dud¢i day la mé phdng muc nudc,
nudc ding tai ven bién Ty Nam Bo trong
mét sb dot duoc thuc hién lién tuc tir
thang 8 dén thang 10 nim 2019 va nim
2020. Cac dot nude dang dugc mo phong

Nghién ciru

hau hét déu gin lién véi hinh thé thoi tiét
la gi6 mua Tay Nam manh thinh hanh va
anh huong tryc tiép t6i khu vuc két hop
v6i hoan luu cua bio hodc 4p thip nhiét
déi trén khu vue Bién Dong.

3.2. M6 phéng muc nwéc, nwée ding tai ven bién Tdy Nam B ngay 14, 15

thang 9 nam 2019

(a)

Hinh 4:

10.5°N

10°N

9.5°N

Total water level [m]

9°N

8.5°N

8°N
103°E

103.5°E

104°E

(2)

104.5°E 105°E

el

wind [m/s]

IS

(b)
Truong gio trén khu vuc Tdy Nam B¢ ngay 14 (a) va 15 (b) thang 9 nam 2019

11°N

05
10.5°N

04
10°N

9.5°N

Surge[m]

0z
9°N

o1

oo

103.5%E

104°E

104.5°E 105°E

(b)

Hinh 5: Trwong muec nwdc (a) va nwéc ding (b) tai ven bién Tday Nam Bj trong ngay 14
thang 9 nam 2019
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Ngay 14 thang 9 nam 2019, truong
gi6 Tay dén Tay Nam thinh hanh trén
khu vire Vinh Thai Lan va ving bién Tay
Nam B¢ v6i cuong d6 cap 4 - 5 két hop
v6i hoan luu ving ap thap trén khu vuc
giita Bién Dong. Dén ngay 15 thang 9
nam 2019 sau khi ving ap thap suy yéu
hoan luu con lai cta nd da khién cho gi6
trén khu vuc Vinh Thai Lan manh 1én
cap 6 va ving bién Tay Nam B pho bién

cap 5. Hinh 4 thé hién truong gid trén
ving bién Tay Nam Bo trong hai ngay
14 va 15 thang 9 nam 2019, hinh thé thoi
tiét nay da gy nén nude dang tir 30 - 50
cm cho ven bién céc tinh tir Ca Mau dén
Kién Giang. Myc nudc téng cong trong
thoi ky nay dao dong trong khoang 80
- 95 cm. Noi xay ra nu6c dang 16n nhat
thuoc Rach Gid va thi xa Kién Luong
cua tinh Kién Giang.

3.3. Mé phéong muc nwéc, nwée ding tai ven bién Tdy Nam Bé ngay 01 - 03

thang 8 nam 2020

- o
Wind [m/s]

Total water level [m]

103.5°E 104°E

(@)

104.5°E 105°E

8°N
103°E

1S @
Wwind fm/s]

Surge [m]

8°N
103°E 103.5°E 104°E

(b)
Hinh 7: Trwong muwe nwéc (a) va nwéc ding (b) tai ven bién Tay Nam Bj trong ngay
02/8/2020

104.5°E 105°E
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Surge [m]
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(b)
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Hinh 8: Truwong muc nudc (a) va nwdc ding (b) tai ven bién T ay Nam B¢
trong ngay 03/8/2020

Con bio Sinlaku (con bdo s6 2 nim
2020) di vao khu vyc Bién Pong ngay
01/8/2020. Bén 13h ngay 02/8/2020 con
bdo nay do bo vao dat lién cac tinh tir Ninh
Binh dén Thanh Hoa. Hoan luu cia con
bdo két hop véi truong gié Tay Nam trén
khu vuc Vinh Thai Lan va ven bién Tay
Nam B¢ c6 cuong do cép 5, cép 6 (Hinh

6), van tbe gi6 manh nhét tai ven bién cac
tinh tir Ca Mau dén Kién Giang pho bién tir
6 - 8 m/s. Pong thoi giy nudc dang va muc
nude tong cong tai khu vuc nay dao dong
phé bién tuong tng trong khoang 20 - 50
cm va 90 - 110 cm. Khu vuc Rach Gia ¢co
nudc dang 1on nhat dat trén 50 cm va muc
nude tong cong 1a khoang 110 cm.

3.4. Mé phéng mwe nwéc, nwéc ding tai ven bién Tay Nam Bé ngay 18 va 28

thang 9 nam 2020

(@)
Hinh 9: Trwong gié trén viing bién Tay Nam Bé ngay 18 (a)
va ngay 28 (b) thang 9 nam 2020
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Hinh 10: Truwong mwc nwéc tong cong (a)
va nwoc ding (b) ven bién Tay Nam Bj ngay 18/9/2020

Ngay 15 thang 9 ap thap nhiét déi &
khu vuc gitta Bién Pong manh 1én thanh
bdo, con bdo s6 5 nam 2020 (bdo Noul).
Ngay 18 thang 9 bio d6 bo vao cac tinh
Quang Tri, Thira Thién - Hué va suy yéu
thanh 4p thip nhiét doi. Hoan luu gi6
manh tir con bao Noul két hop vé6i trudng

Total water level [m]

o
103°E 103.5°E 104°E 104.5°E 105°E

(@)

gi6 Tay Nam hoat dong manh véi cuong
do cép 5 - 6 trén vung bién Vinh Thai Lan
va ven bién Ty Nam B di gdy ra trudng
nuée dang 16n nhét cho khu vuc nay dao
dong trong khoang 30 - 50 cm va muc
nude tong cong 16n nhat dat dugc trong
thoi ky nay 1a 70 - 90 cm.

11°N
10.5°N
10°N

9.5°N

surge [m]

8°N
103°E 103.5°E 104°E 104.5°E 105°E

(b)

Hinh 11: Trwong muc nwéc tong cong (a)
va nwéc ding (b) ven bién Tay Nam B ngay 28/9/2020
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Thoi ky tir ngay 27 - 29/9/2020, gié
mua Tay Nam hoat dong manh trén céc
ving bién phia Nam, trén khu vuc Tay
Nam B¢ truong gié Tay Nam c6 cuong do
pho bién cap 4 - 5 tuong dwong 6 - 9 m/s.
Gi6 manh thoi vudng goc véi bo trong thoi
gian dai da gay ra nudc dang cao tir 40 - 50
cm va muyc nude tong cong ciing dao dong
trong khoang 85 - 95 cm tai khu vuc nay.

3.5. M6 phong mwc nwdc, nwdc
ddng tai ven bién Tdy Nam Bj ngay 13 -
14 thang 10 nam 2020

Ngay 12 thang 10 ap thap nhiét d6i
manh 1én thanh bdo c¢6 tén qudc té 1a

\
\
\
\
\
\
\
Wind (ms]

(@)

Nghién ciru

Nangka, Viét Nam goi 1a bao s6 7. Pém
13 rang sang 14 thang 10, bdo sé 7 vao
Vinh Bac Bo va bat dau suy yéu. Chiéu
ngdy 14 thang 10, bdo da suy yéu thanh
ap thap nhiét déi trén ving bién tir Thai
Binh dén Thanh Hoéa. Hoan luu xa cia
con bao két hop véi truong gié Tay Nam
hoat dong manh trén vung bién phia Nam
khién cho ving ven bién Tay Nam c6 gid
manh cép 5, cip 6. Gié manh va song 16n
da khién cho cac tinh ven bién tir Ca Mau
dén Kién Giang xay ra mot dot nudc dang
cao tir 40 - 60 cm. Muc nudc tong cong
trong thoi ky nay tai day ciing kha 16n,
phd bién trong khoang 90 - 120 cm.

h\

‘o

~

/
/

~ -~ ~

[
/
[
[
i
'
\
Wind (ms]
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Hinh 12: Truwong gio trén khu vwe Tay Nam Bg ngay 13 (a) va 14 (b) thang 10 nam 2020
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8°N
103°E

103.5°E 104°E 104.5°E 105°E

(b)

Hinh 13: Truwong mwc nuoc (a) va nuwoc ding (b) tai ven bién Tdy Nam B¢
trong ngay 13/10/2020
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10.5°N
10°N

9.5°N

Total water level [m]
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(@)

104.5°E 105°E

Surge [m]

104°E 104.5°E 105°E

(b)

Hinh 14: Truwong muc nwéc (a) va nwéc ding (b) tai ven bién Tdy Nam Bj
trong ngay 14/10/2020

3.6. M6 phong mwc nwdc, nwoc
ding tai ven bién Tday Nam Bé ngay 28
thang 10 nam 2020

Sang ngay 26/10, mot con bao manh
c6 tén qubc té 1a Molave di vao Bién
Pong va tro thanh con bao sé 9 trong nim
2020. Khi vao Bién Péng bdo co cuong
d6 manh cap 12, giat cip 14, di chuyén
nhanh theo huéng Tay véi tbe do khoang
20 - 25 km/h. Khoang trua ngay 28/10,
ving tdm bdo s 9 di di vao cac tinh tur
Quang Nam dén Binh Pinh véi cudng
d6 manh cap 11 - 12, giat cip 14, sau d6

di sau vao dét lién va suy yéu dan thanh
ving ap thap trén khu viuc Nam Lao.

Mic di con bdo d6 bd vao khu vuc cac
tinh Trung Bo nhung hoan Iuu gié manh
cta nd da anh hudng téi ving bién phia
Nam néi chung va khu vuc ven bién Tay
Nam B noi riéng. Gio trén khu vuc Vinh
Théi Lan va ven bién cac tinh tr Ca Mau
dén Kién Giang pho bién cip 4 - 5 tuong
duong 6 - 9 m/s. Hinh thé thoi tiét nay cling
da gay ra mot dot nudc dang cao tir 50 - 60
cm va myc nude tong cong dao dong trong
khodng tir 90 - 110 cm cho khu vuc nay.

9
i
7
6
5
a
3
2
1
0

Wind Im/s]

Hinh 15: Truwong gié trén viing bién Tay Nam Bj ngay 28/10/2020
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Hinh 16: Truong muc nwéc tong cong (a) va nwéc ding Ién nhit (b)
ven bién Tdy Nam By ngay 28/10/2020

Qua céc tinh toan trén c6 thé nhan
thdy rang, d6i voi nhitng con bio manh,
su két hop gira gio mua Tay Nam va
hoan luu bao thuong gy ra nudc dang
trong d6i 1on 40 - 60 cm trén toan dai
ven bo Tdy Nam B6. Hinh thé gi6 mua
manh ciing gay nudc dang twong ddi 16n.
Nhitng khu vyc c6 duong bo 16m muyc
nuoc dang 16n hon so véi cac khu vuc con
lai. Khu vuc c6 nude dang 16n chi yéu tap
trung vao Kién Giang do dia hinh khu vuc
nay nong va thoai, duong bo 1om. Dai ven
bién Ca Mau nuéc dang nho hon véi do
cao nudc dang trong khoang 20 - 40 cm.
Trén toan dai ven bién Tay Nam B9, khu
vuc ven bién Rach Gia 1a khu vuc c6 nguy
co bi anh huong do nudc dang 16n nhat
v6i do cao nudc dang trén 50 cm.

4. Két ludn

Khu vuc ven bién Tay Nam B0 1a noi
itchiu anh hudng cia bao nén nguyén nhan
chinh gay muc nudc dang tai day chi yéu
1a do tac dong truc tiép tir gi6 (nudc dang
do gi) va gian tiép thong qua séng, bao

gdém nude ding do song va nude dang do
song dai gdy cong hudng trén Vinh Thai
Lan. Cac dot nudc dang thuong gan lién
voi cac dot gio mua Tay Nam hoat dong
manh trong cac thang 8, 9, 10 hang nim
tac dong truc tiép v6i bd bién két hop voi
hoan luu cta cac con bao, ap thip nhiét
déi trén khu vue Bién Dong.

Két qua 4p dung md hinh ROMS
2D mo6 phong muc nudc va nudc dang &
ven bién Tay Nam B6 cho thdy mo hinh
ROMS 2D moé phong tét, xu thé twong
d6i phu hop véi cac gia tri quan trac. Véi
truong gi6 mua Ty Nam két hop voi
hoan luu bdo 4p thip nhiét déi trén Bién
Pong co thé gay nude dang khoang 30 -
60 cm ddi voi toan dai ven bién Tay Nam
Bo. Han ché cua nghién ctru 1a méi chi tap
trung vao gié mua Tay Nam két hop véi
hoan luu bdo va ap thap nhiét d6i, chua
tinh dén thoi diém triéu cuong, chua tinh
dén anh huéng cua song, do vy chua thé
danh gia hét cac kha ning c6 thé xay ra
tai khu vuc nay. Pé danh gia dugc cu thé
chi tiét cac yéu t6 anh huong toi dac diém
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nude dang khu vye nay can ¢6 thém nhiéu
nghién ctru chi tiét hon nita. Thém vao do,
nudce dang ¢ khu vuc Tay Nam B¢ it dugc
ghi nhén lai va khong c6 tram quan tric
ven bién. Cac dot mo phong nudc dang
trong nghién ciru nay chi yéu duoc thuc
hién dua trén hinh thé thoi tiét duge nhan
dinh c6 thé gay nudce dang 1a gié mua két
hop véi hoan luu ctia bdo va ap thap nhiét
doi. Do vay, dé nhan dinh rd hon céc hinh
thé thoi tiét gdy nude dang tai khu vuc
nay can bo sung thém cac tram quan tric
dinh ky, thuong xuyén trong nam, xay
dung mang ludi cac tram (diém) diéu tra
co ban hop ly dya trén co s¢ khoa hoc.

Loi cam on: Nhom téc gid tran trong
cam on sy hd tro cua Dé tai “Nghién ciiu
co s0 khoa hoc xay dung mang ludi diéu
tra co bdn va gidm sdt méi treong bién
giai doan 2020 - 2030, tam nhin 2045”.
Ma s6 DTDL.CN-56/20.
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NGHIEN CUU UNG DUNG CONG NGHE UAV/RTK
TRONG CONG TAC THANH LAP BAN PO PIA HINH
TY LE LON TAI KHU VUC PIA HINH PHUC TAP

Lé Thi Thu Ha'?
"Truong Pai hoc Mo - Dia chét
2Nhém nghién ctru Cong nghé Dia tin hoc trong Khoa hoc Trai dit (GES),
Truong Pai hoc Mo - Pia chat
Tém tit
Ban do dia hinh dwoc sir dung rong rdi trong linh vuc kinh té, dan sw va ca qué'c
phong. Bé chinh xdc ban d6 dia hinh mang y nghia vé cd ky thudt lan kinh té khi vira
can can bang giita phuc vu nhu cau céng viéc va ngan sach dau tw cho cong tac do ve,
thanh ldp ban do. Mirc @6 phire tap ciia dia hinh, dia vt ciia khu viee do sé gdy dnh
hwéng 1om dén cong tiac do vé ngoai nghiép néu sir dung phwong phdp do dac truyén
théng. Muc tiéu ciia bai bdo ndy dé la xdy dung dwege quy trinh iing dung cong nghé
bay khong nguwoi ldi co tich hop dinh vi GNSS dong (UAV/RTK) vao cong tac do vé
thanh lap ban do dia hinh ty lé lon o cac khu viee co dia hinh chénh cao phiec tap va co
da dang dia vat. Cac van dé nay cang dwoc quan tam hon nita khi ma cac ban do dia
hinh 1y 1¢ 1/500 & Viét Nam & viing mién khdc nhau cia cd nwée nhung cing c6 chung
dac diém la nam & khu vuce dia hinh doi nii, phuee tap, co su thay doi 1ém vé chénh cao
dia hinh, co da dang cac loai dia vat dac trung, cac dac diém nay anh huong lon dén
dé chinh xdc ciia két qua mo hinh $6 dé cao thanh ldp dwoc twr dir lieu bay chup UAV.
Tir khéa: Cong nghé UAV/RTK; GNSS; Ban d6 dia hinh ty 1& 16n.
Abstract
Research on the application of UAV/RTK technology for establishing large-scale
topographical maps in complex terrain area
Topographic maps are widely used in the economic, civil and defence fields.
Topographic map accuracy has technical and economic significance when balancing
work needs and investment budget for surveying and mapping work. The complexity
of the terrain and topography of the measurement area will significantly affect field
measurement work if traditional measurement methods are used. This article aims
to build a process for applying drone technology that integrates dynamic GNSS
positioning (UAV/RTK) into measuring and establishing large-scale topographic maps
in areas with complex high-altitude terrain. These issues are of even more concern
when the 1/500 scale topographic maps in Vietnam are in different regions of the
country but have the same characteristic of being located in complex, mountainous
terrain. Complex, with significant changes in terrain elevation, these characteristics
significantly affect the accuracy of the established digital elevation model.

Keywords: UAV/RTK technology; GNSS; Large - scale terrain map.
*Tac gia lién h¢, Email: lethuhatdm1234@gmail.com
DOI: https://doi.org/10.63064/khtnmt.2024.580
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1. Mé diu

Cho dén nay, c6 nhiéu phuong phap
thanh 1ap ban do dia hinh (BDPH) ty 1&
16n, tir cac phuong phap truyén thong st
dung ban dac, toan dac quang hoc, céc
phuong phép chup anh mit dat, anh hang
khong dén cic phuong phap toan dac
dién tir va dinh vi toan cau GNSS. Mbi
phuong phap déu c¢6 wu nhuge diém va
diéu kién tmg dung riéng. Tuy nhién, gan
day phuong phap v6i nhidu wu diém nbi
trdi, may bay khong nguoi lai (UAV) da
va dang bat dau duoc ung dung rong rai
trong thanh 1ap ban d6 dia hinh ty 18 16n
trong cac khu vuc c6 dia hinh phuc tap
v6i tinh kha thi cao [1 - 7]

Cac nghién ctu trude day cho thiy
rang thanh 1ap cac diém khéng ché anh
(GCP) 1a cong tac mat nhiéu thoi gian va
cong stre nhat khi stir dung cong nghé UAV.
Hon thé nita, d6i véi BDDH ty 1& 1/500
cho khu vuc dia hinh phtrc tap, cong tac
thanh 1ap diém khdng ché anh trong bay
chup UAV chiém dung nhiéu thoi gian
cong suc lao dong va kho khan cho nguoi
thuc hién do phai bd tri ting day mot sd
luong khong nho cac diém GCP ¢ d6 cao
khac nhau dé dat dugc d¢ chinh xac ca vé
vi tri toa do mat béng va do cao cua ban
d6 can thanh 1ap theo yéu cau [8 - 12]. B¢
giam thiéu tdi da sé luong diém GCP, viéc
tich hop cong ngh¢ dinh vi GNSS dong
vao cong ngh¢ bay khong nguoi lai da
danh dau mot budc ngodt méi cua cong
nghé nay [7, 12, 13, 16].

Tuy nhién c6 mot sé van dé thuc té
san xuat dang quan tam khi mg dung cong
ngh¢ nay nhu: Khi sir dung UAV/RTK thi
c6 can hay khong can diém khong ché anh
mat dat; Cac diém khéng ché nay néu can

Nghién ciru

thiét thi s6 luong nhu thé nao 1 phu hop;
Vi tri cac diém khéng ché nay duogc bb tri
& vi tri nao dé dat duoc yéu cAu do chinh
Xac khéng ché ca mat béng va do cao;
Tram base cho UAV/RTK nén dat & vi tri
nao dé co chét lugng diém toa d6 tam anh
1a tot nhat [7, 11, 14, 15].

Céc van dé nay cang dugc quan tam
hon nira khi ma cac BDDH ty 1¢ 1/500
& Viét Nam tuy nam & ving mién khac
nhau ctia cd nudc nhung cung c6 chung
ddc diém 1a c6 vi tri & khu vyc dia hinh
ddi nii, phuc tap, c6 su thay ddi 16n vé
chénh cao dia hinh, c6 da dang cac loai
dia vat dac trung, cac dac diém nay anh
hudng 16n dén d6 chinh xac cua ban do
thanh lap dugc. Chinh vi vay, viéc nghién
ctru ng dung cong nghé bay khong ngudi
141 co tich hop dinh vi GNSS dong (UAV/
RTK) vao cong tac do vé& thanh lap ban d6
dia hinh ty 1€ 16n tai khu vuc c6 dia hinh
phtic tap, c6 da dang cac loai dia vat dac
trung 1a thyc su can thiét xuat phat ttr nhu
cau thuc tién.

2. Pic diém khu bay do thuc
nghiém, thiét bi va phan mém sir dung

2.1. Khdi quadt déc diém khu bay do
thuc nghiém

Dia diém thuc nghiém duoc lya
chon la xa Bao Ha - huyén Bao Yén -
tinh Lao Cai, nam céch trung tdm thanh
phd Lao Cai khoang 60 km vé phia Dong
Nam (Hinh 1). Xa Bao Ha - huy¢n Bao
Yén - tinh Lao Cai la khu vuc sinh sdng
cht yéu ctia nguoi dan toc Day, dia hinh
x4 Bao Ha c6 dang d6i ndi hep, dbc va
g6 ghé. Muc dich cta cong tac thanh l1ap
ban d6 dia hinh ty 1& 1/500 nham phuc
vu cong tac 1ap quy hoach giao thong
nong thon. Khu vuc thanh lap ban dd
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dia hinh ty 1€ 1/500 c6 dién tich 1a 70
ha. Khu vyc do dac thanh lap ban dd
co day du cac yéu td dia hinh, dia vat,
cac bo dai an toan, ranh thoat nudc, tuy
nhién khu vuc nay c6 sy chénh 1é€ch cao

TINH
LAO CAI

6364 k'

do dia hinh tai khu vuc kha 16n. Nhu
vay, khu vuc dugc chon thanh lap ban
dd dia hinh ty 1€ 1/500 c6 dia hinh phtc
tap, dac trung, dam bao muc tiéu cua
nghién ctru nay.

Hinh 1: Khu vuc thuc nghiém xa Bdo Ha - huyén Bdo Yén - tinh Lao Cai

Gi6i1 han khu vuc nghién ctu theo
ranh giéi mau do, phia Tdy gin Song
Hong, phia Pong Nam gan cho Bao Ha
¢6 quéc 16 279 di qua. Khu vuc nay c6 dia
hinh phirc tap dic trung cta khu vire mién
nui cua tinh Lao Cai.

2.2. Thiét bi va phan mém sir dung

Mot s6 thiét bi tric dia da duoc sir
dung trong qué trinh do dac thyc nghiém
bao gom:

+ May thu GNSS Trimble R8s sur
dung trong thanh lap ludi duong chuyén
cap 1;

+ May thuy binh dién tod DL502 co
d0 chinh xac do chénh cao 1mm/km;

+ M4y toan dac di¢n tir Topcon ES
105 phuc vu do toa dd, do cao cho cac
diém khéng ché anh va diém kiém tra;
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+ May bay khong nguoi 1ai DJI
Phantom 4 RTK thu nhan anh mat dat
(Hinh 2);

+ Maéy thu GNSS Comnav GNSS
T300 lam tram base cho thiét bi bay;

+ Phan mém binh sai GPS, binh sao
dd cao, bién tap két qua;

+ Phan mém xtr 1y anh Agisoft
Metashapes.

+ Phan mém Topo - Hsmo st dung
trong v& ban dd dia hinh s6 3D.

Cac thiét bi déu dwoc kiém dinh vé
tinh ning ung dung va cic sai s6 trudc
khi str dung.

DJI Phantom 4 RTK c6 thé bay chup
linh hoat trong dién tich nho, c6 kha nang
thu thap dir licu tric dac chinh xac [7,15].
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Hinh 2: May DJI Phantom 4 RTK

3. Két qua thwe nghiém

3.1. Quy trinh thanh Igp ban @6 dia hinh 1y 1¢ 1/500

Lua chon khu vyc thuc nghiém,
thiét bi thyc nghiém

Thanh 1ap méc khdng ché
(moc khong ché anh va moc kiém tra)

Bay chyp thu nhan anh

Xu ly anh, danh gia d6 chinh xéc,
thanh 18p cdc mo hinh va anh truc giao

Xuat dir liéu gom cac mo hinh va
bao cdo anh truc giao

Bién tap ban do tir anh tryc giao va
moO hinh s6 bé mat

Hinh 3: Quy trinh thanh lgp bin dé dia hinh ty 1¢ 1/500 tai xa Bdio Ha,
huyén Bdo Yén, tinh Lao Cai bang cong nghé¢ UAV/RTK

3.2. Bay chup va thu nhdn dnh

3.2.1. Thiét ké ké hoach bay chup
udv

Thiét bi bay khong nguoi lai UAV/
RTK Phantom 4 RTK sir dung diéu khién
¢6 man hinh lién. Phan mém diéu khién
bay DJI GS RTK ban quyén dugc tich

hop trong diéu khién. Viéc thiét ké bay
chup dugc thyc hién trén phﬁn mém nay.
Céc thong sb vé chiéu cao bay chup, do
phu trum anh, hudng dai bay va cac thong
s6 khéc can dugc lua chon boi nguoi diéu
khién. Cac thong sb vé tdc do bay chup,

khoang cach dai bay, s6 anh can chup
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phan mém sé& ty dong tinh toan. Dién tich - 15 phat. Nén can thyc hién bay chup &
khu do twong d6i 16n, dung luong pinmay nhiéu ca bay. P9 phua tram anh 13 75 %
bay chi dap tng dugc thoi gian bay tir 12

)

theo ca chidu doc va chiéu ngang (Hinh 4).

Hinh 4: Ca bay dwoc thiét ké trén Google Earth

3.2.2. Bay chup thuc dia

Do chénh léch cao d0 dia hinh tai
khu vyuc do thuc nghiém kha 16n nén dé
dam bao d6 chinh xac thanh 1ap ban do
dia hinh ty 1¢ 1/500 d6 cao bay chup cua
méy bay dugc thiét ké & mirc 100 m (diém
xudt phat bay chup phai dam bao dia vat
xung quanh quang dang, tranh va dap khi
cit canh hay ha canh). Chon thoi diém
bay chup vao lc troi ning dé ting cuong
d6 phan xa anh sang tir mat dat.

Qua trinh bay chup, tdm anh dugc
dinh vi theo phuong thirc do GNSS dong
xt 1y sau (PPK) v&i muc dich nham dé dat
dugc do chich xac theo yéu cau khi thanh
1ap ban d6 dia hinh ty 1& 1/500. May do
GNSS hai tan s6 ComNav T300 duoc s
dung 1am may base va dugc dit vao diém
mdc duong chuyén cap 1 da thanh lap.
Chiéu cao ang ten dugc do 2 lan doc lap,
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ldy gia tri trung binh. Két qua bay chup

thuc dia nhan duoc trong Bang 1 dudi day.

Bing 1. Két qud bay chup thwe nghiém siv
dung mdy bay DJI Phantom 4 RTK

cg:ﬁ:y S6ca |Sb anh D(.)gli);;an ;l::
ba chu ,

(m) Y P (em) | (phit)
100 4 618 2,7 27,5

3.3. Xur ly dir liéu danh thanh lgp cdac
mo hinh va danh truc giao

3.3.1. Thanh Idp mé hinh sé bé mat
(DSM)

Toa do tam chup cua anh sau khi loai
bo céc vi tri ¢6 sai s6 16n va binh sai khoi
anh c6 sai s6 16n nhat £12 cm. Trén DSM
nhimg ving gan ranh gi6i ngoai cla ca
bay thudng c6 sai sé 16n. Khi do vé& can
bay rong hon ranh gidi can thiét dé giam
thiéu sy anh huong nay.
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Nhép toa do cac diém khéng ché anh
va tién hanh nan anh theo cac GCPs. Tién
hanh binh sai khéi anh sau khi nin anh
va thanh 1ap cdc md hinh DSM véi cac
truong hop nhu sau:

- Khong sir dung diém khéng ché
anh: PPK

- St dung anh bay chup UAV/RTK
két hop voi diém khéng ché anh véi cac
truong hop:

+ Chi str dung 01 diém GCP: PPK +
01 GCP

+ Str dung 02 diém GCP: PPK +
02 GCP

Nghién ciru

+ St dung 03 diém GCP: PPK +
03 GCP

3.3.2. Banh gia do chinh xac DSM

Khi str dung UAV/RTK khong dung
diém khdng ché anh nao thi sai s6 vi tri
diém trén mo hinh DSM 1a vai chuc cm.
Nhung néu chi dung 01 diém khdng ché
anh mat dat thi sai s6 nay duoc giam dang
ké va khi dung 02 diém khdng ché anh
mat dat thi sai sb vi tri diém trén DSM 1a
10 cm dam bao yéu cau cua ban do dia
hinh ty 1& 1/500. Khi s6 diém khong ché
anh mat dat tang 1én 03 diém thi sai s6 nay
c6 cai thién nhung khong dang keé.

Bdng 2. Dy chinh xdc cia DSM

Traime b PPK | PPK+ | PPK+2GCP | PPK + 3GCP
ghop (cm) | GCP (cm) (cm) (cm)
RMSE, | 5 47 3,7 40
Sai s6 trung | RMSE, | 45 42 2,5 2,3
phuong | RMSE, | 68 | 63 45 46
RMSE, | 343 | 73 4,7 3,7
Sai b vini _AX [ 63 [ 46 76 738
e AY [ 14| 43 3.1 39
trae éunehét AXY | 64 | 63 8.2 8,7
y AH | -547| -142 5,9 52

Sai s6 trung phuong ctia mé hinh
theo mit bang tuong dbi nho dat ¢& cm.
Nguoc lai véi thanh phén toa d0 mat
bang thi d6 cao ctia cic md hinh sé bé
mit lai sai sé 16n, truong hop PPK sai
sO trung phuong trung binh cia DSM
la RMSE, = 34,3 cm, vi tri diém yéu
nhit trén mé hinh nay c6 sai s6 1a -54,7
cm, d6i thiéu theo qui pham khong thé
sir dung cac md hinh nay dé thanh lap
ban d6 dia hinh ty 1¢ 16n & 1/500. Sai s6
nay dugc cai thién 75 % khi st dung 1
diém khéng ché anh (PPK+1GCP), voi
sai s0 trung phuong trung binh cia DSM

va sai s6 vi tri diém yéu nhét cta nd lan
luot 1a 7,3 cm va -14,2 cm. Khi stir dung
02 diém GCP sai s6 chi con 4,7 cm tinh
trung binh cho toan mo6 hinh DSM va vi
tri diém yéu nhat sai s -5,9 cm. Sai sb
RMSE, = 3,7 cm va dH = -5,2 ¢m khi st
dung 03 diém GCP, so v6i truong hop
str dung 02 diém GCP thi sai s6 duoc cai
thi¢n khong dang ké.

Tir d6 cho thiy dé dat do chinh xac
yéu cau cua ban do dia hinh ty 1& 1/500
ddi voi khu vuc c6 dia hinh phuec tap, thi
can t6i thiéu 02 diém khdng ché anh mat
dat (GCP).

31

Tap chi Khoa hoc Tai nguyén va M6i truong - S6 51 - nam 2024



Nghién ciru

3.4. Cic két qua dir ligu DSM va
danh truc giao khu vwc thuwe nghiém

San pham thu nhin dugc sau qua
trinh xtr Iy anh mat dat bao gom mo hinh
s6 bé mit va anh truc giao khu vuc nghién

(a)
Hinh 5: Sin phéim thanh lap tiv anh UAV/RTK:
a. Anh trwc giao; b. Mé hinh so bé mdat DSM

3.5. Bién tip bin do dia hinh tiv anh
trwee giao va mé hinh s6 bé mdt DSM

Str dung két qua anh truc giao va mo
hinh DSM ttr truong hop (PPK + 02 GCP)
dé thanh 14p ban dd dia hinh khu vuc thyuc
nghiém. T san pham anh truc giao co
dugc sau xu Iy anh UAV nguoi dung co6
thé s6 hoa dia vat trén bé mat khu do tir
cac phin mém khac nhau nhu: Autocad,
Microstation, Mapinfor, ArcGIS, QGIS.

ppe [+0TF) [+UIDAR] 9

Fle €t View Tooh Dighzer Anais Lmer Sewch GFS Hel
CORO\EE, a®QaQet] #
BIPO%LEE a0 ou '
AS &L

clru. Viée xudt cac mé hinh va anh truc
giao dugc thyc hién mdt cach nhanh
chong trén phin mém Agisoft Metashape.
bay la dir liéu phuc vu cong tac bién tap
ban d6 dia hinh.

(b)

Tuy nhién, & cac ban db ty 1& 16n nhur 1/500
chi1 yéu dung Autocad va phan mém phy trg
Topo - Hsmo. Trudc khi s6 hoa can phai nan
anh theo dung vi tri toa d6 dua vao cac diém
biét trude trén anh. Hodc st dung phan
mém Global Mapper dé covert anh sang
dinh dang (JPG). Viéc dua anh truc giao vao
dang vi tri trén hé toa do cua Autocad don
gian hon khi file du ra ctia Global mapper
cho biét toa do thuc cta 2 diém: Trai trén,
phai duéi ctia tAm anh.

o wrrrrZ)

1xs 2 piilounam]
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Hinh 6: S6 héa dia vit trén mé hinh DSM
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Hinh 7: Puwong dong mikc dia hinh dwoc thanh Igp tic mé hinh DSM
(Mdnh 7 trong Hinh 8)

Tir moé hinh DSM nay c6 thé chiét
xuat diém d¢ cao trén dia hinh véi mat
do diém tuy y nguoi s dung. C6 thé vé
diém truc tiép trén phan mém AGISOFT
ri export hodc ciing c6 thé md DSM trén
phan mém ArcGIS, phat sinh diém theo
mat do diém mong mudn (random points)

sau do export diém.

Sau khi s hoa duoc dia hinh va dia
vat tir san pham cua anh bay chup UAV/
RTK cong tac bién tap ban dd duoc thue
hién nhu quy dinh hién hanh. Ban dd dia
hinh khu vuc nghién ctru dugc thé hién
trén Hinh 8.

Hinh 8: Bin dé dia hinh khu vie nghién civu dwoc thanh lgp tiv div ligu bay chup UAV
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4. Két qua va thao luin

Két qua BPPH ty 1& 1/500 nhan
duogc thuc hién theo dung quy trinh da
duoc nghién cuu, dé xudt va thuc nghiém
dé kiém ching. Qua trinh thuc nghiém
duoc thuc hién tai khu vuc tai xa Bao Ha
- huyén Bao Yén - tinh Lao Cai, 1a khu
vuc ¢b cac yéu td dia hinh phuec tap, c6 do
chénh cao 16n, c¢6 da dang nhiéu loai dia
vat dac trung tai Viét Nam. Trén dién tich
thyc nghiém 1a 70 ha, v6i 10 diém khéng
ché anh mat dat duoc thanh lap trén bé
mat khu vuc thye nghiém, st dung thiét bi
bay khong nguoi lai DJI Phantom 4 RTK.
Két qua cho thay viéc tich hop GNSS vai
phuong phap st dung (PPK + 02 GCP)
c6 thé dam bao yéu cau do chinh xac can
thiét khi thanh 1ap ban d6 dia hinh ty 1¢
16n tai khu vuc c6 dia hinh phuc tap, cé
dd chénh cao 16n trong khu vuc do vé.

5. Két luin

Ung dung cong nghé bay khong
nguoi lai co tich hgp RTK trong cong tac
do vé dia hinh ty 1¢ 1/500 tai xa Bao Ha
- huyén Bdo Yén - tinh Lao Cai dap ting
duoc yéu cAu d6 chinh xéc theo tiéu chuin
k¥ thuat vé cong tac do v& hién trang phuc
vu cong tac quy hoach, giam thoi gian va
cong suc lao dong.

Quy trinh da thanh 1ap phu hop véi
cong tac do vé& thanh 1ap ban d6 dia hinh
ty 1¢ 1/500 tai xa Bao Ha - huyén Bao Yén
- tinh Lao Cai vé ca kinh té va k¥ thuat.
Pé dat do chinh xéac thanh 1ap ban d6 dia
hinh ty 1¢ 1/500 tai xa Bao Ha - huyén
Bao Yén - tinh Lao Cai can tuan thu theo
quy trinh di dé xuét néu trén. Trong d6
viéc tinh toan chiéu cao bay chup va vi tri
cat canh cho UAV quyét dinh dén an toan
cho thiét bi bay chup, dam bao do chinh
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xéc cua ban d6 dia hinh ty 1& 16n.

Vi khu vyc can thanh l4p ban dd &
ty 16 1/500 c6 dién tich 70 ha, can sir dung
it nhat 02 diém khdng ché anh mit dat dé
dat dugc do chinh xac cho vi¢c thanh 1ap
ban do dia hinh ty 18 1/500 theo yéu ciu
bang phuong phap tich hop anh bay chup
UAV/RTK.
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PANH GIA TAC PONG CUA CON NGUOI LEN CHAT LUQNG
MOI TRUONG NUOC O PONG BANG SONG HONG NAM 2020

P64 Thu Nga
Truong Pai hoc Dién luc
Tém tit
Pong bang Séng Hong la viea liia 16m thir hai cia Viét Nam va ciing la viing kinh
té trong diém Bdc B, do dé dp luc 1én méi truong nuée tai ddy rat lén. Cac théng sé
hoa ly cua nuoc mat dwoc xac dinh tai 5 diém ldy mau doc theo hé théng Song Hé‘ng
va chi cac leu viee. Tai méi dia diém, mau nwée dwoc lay hang thang trong khodng thoi
gian tir thang 01 dén thang 12 nam 2020 dé déanh gid tac dong cia cdc hoat dong ciia
con nguwoi dén chat lwong mede mdt. Két qua khao sat thiee té cho thdy cdc diém 6 phia
thwong nguon cé dau hiéu bi 6 nhiém tai mot vai thang trong ndm 2020, trong khi hau
hét cac diém & ha lwu c6 chdt lwong nuée dat QCVN 08:2015, cot Bl. Két qua nghién
cibu ndy cung cdp dir liéu cho cdc nghién civu tiép theo vé s bién doi hang nam cia
cdc bién s6 vit Iy va héa hoc ciia nuwée mdt trén dong bang Séng Hong ciing nhi co s
khoa hoc cho viéc bao vé va quan ly hiéu qua tai nguyén nuoc o Viét Nam.
Tir khéa: Chat luong nudce; O nhidm nude mit; Song Day; Séng Hong.
Abstract
Assessment of human impacts on the surface water quality in the Red River delta
in 2020
The Red River delta, the second-largest rice bowl in Vietnam and a key economic
region in the North, is under significant pressure due to its water environment. To assess
the impact of human activities on surface water quality, physicochemical parameters were
determined at 5 sampling points along the Red River system and its tributaries. Water
samples were diligently collected on a monthly basis between January and December
2020. The results reveal that upstream sampling points showed signs of pollution in a
few months of the year. However, most of the water samples collected at the downstream
are within the acceptable ranges of the National Technical Regulations on surface
water quality for irrigation, navigation, and other purposes (QCVN 08:2015, column
B1). This study not only provides data for further research on the annual changes of
physicochemical variables of surface water in the Red River system but also serves as a
scientific basis for more effective water management in Vietnam.

Keywords: Water quality; Surface water pollution; Day River; Red River.
Tac gia lién hé, Email: dothu nga2005@yahoo.com
DOI: https://doi.org/10.63064/khtnmt.2024.581
1. Giéi thi¢u Khoang 47 % dién tich dugc su dung
Ddng bang Song Hong (PBSH) duge  1am dt nong nghiép va nudi trong thiy
biét t¢i 1a vua lta 16n tha hai cua Viét san [1]. Pang chi y la c6 téi gan 80 %
Nam, chi sau d@)ng br:ing song Cuu Long. dan sb tai PBSH van lam viéc trong linh
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vuc nong nghiép va ngudn thu nhap chinh
ciia ngudi dan dia phuong déu dén tur
nong nghi¢p. Theo Cuc Chan nudi, Bo
Noéng nghiép va Phat trién nong thon,
nganh chin nudi mdi nim thai ra 73 triéu
tin chat thai rdn va 23 - 30 triéu m® nudc
thai, bao g6m ca nude tiéu cua lon, nude
tam lon va nude rira chudng [2]. Trong sd
d6, khoang 50 % chit thai rin va 80 %
luong nude thai do tryc tiép ra moi trudng
ma khong qua xu ly [1, 2]. Ngoai ra, viéc
str dung phan bon hoa hoc qua lidu luong
cho phép trong canh tic lta dién ra rat
phd bién. Theo wdc tinh, hang nim c6 t6i
50 - 70 % luong phan bén vd co khong
dugc cdy trong hap thy va thoat ra ngoai
moi trudng, gay 6 nhiém khong khi, nuée
va dat [3, 4].

Mait khac, PBSH con la vung kinh
té trong diém Béc Bo, c6 toc do do thi
hoéa nhanh. Trong vong thap ky qua
(2010 - 2020), mat d6 dan s binh quin
cia DBSH tang tu 952 nguodi/km? nam
2011 Ién 1.078 nguoi/km? nam 2020 [5].
Trong khi do, co sé ha tﬁng con han ché,
khong dap tng duoc tbe do do thi hoa va
gia tang dan s6, mot phan t6i tir luong
nguoi di cu tir cac tinh 14n can vé Ha Noi
1am viéc, dén ty 18 thu gom chat thai thap,
chi 13 % nudc thai sinh hoat & khu vuc
d6 thi c6 thé duogc xur 1y [6]. Cac song ndi
thanh Ha Noi, nhu song T6 Lich, song
Kim Nguu 13 nhitng vi du dién hinh vé
cic dong song 6 nhiém voéi ham luong
chét hiru co va chét dinh dudng cao, do
tiép nhan mdt lugng 16n nudc thai sinh
hoat chua qua xur Iy [6]. Nhu vay, nguy
co vé 6 nhiém céc cht hitu co, chét dinh
dudng dén tir cac hoat dong nong nghiép
va dan sinh & PBSH can dugc kiém soat
chat ché.

Nghién ciru

Hé thdng song ngoi day dic & PBSH
s& 13 noi tiép nhan chat thai tir cac hoat dong
ctia cur dan dong bang. Do d, viéc quan tric
dinh ky dong vai trd quan trong trong viéc
quan 1y chét lugng nudc (CLN) & DBSH,
diic biét trong bdi canh bién d6i khi hau, khi
ngudn nude trd nén han ché nhung nhu cu
vé nude lai tang cao do cac hoat dong dan
sinh, san xuat va nang luong [7]. Nghién
ctru ndy danh gia chit luong nudc cua hé
thong Song Hong thong qua quan trac dinh
ky nudc séng tai 5 diém trén dong bang: 1)
Ba Tha (dau ngudn Song Day, nhanh chinh
ctia Song Hong & Ha Noi); 2) Cau Do (diém
giao gitta Song Nhu¢ va Song Pay); 3) Nam
Dinh (trén Séng Pao, van chuyén nudc
S6ng Hong vao Séng Py & Nam Dinh); 4)
Quyét Chién (trén song Tra Ly, van chuyén
nudc Séng Hong vé Thai Binh) va 5) Do
Mudi (ha luu Song Ddy). Nghién clru nay
cung cap bo sb liéu vé CLN trén hé thong
song & PBSH, nhim dua ra goc nhin téng
quan vé CLN dudi anh hudng tir cac hoat
dong dan sinh trén dong bang. Céc thay doi
vé chi tiéu héa 1y theo ndm (nim 2020) va
theo mua (mua mua va mua khod) s€ dugc
danh gia trong nghién ctru nay. Nghién ctru
s& cung cap nén tang khoa hoc cho viéc bao
vé va quan Iy hiéu qua ngudén nudc 6 DPBSH
trong bdi canh bién d6i khi hau hién nay.

2. Pbi twong va phwong phap
nghién ctru

2.1. Vi tri ldy mdu

Mau nuédc song duoc liy dinh ky
hang thang tur thang 01 t61 thang 12 nam
2020, doc Song Bay tur dap Phung t6i Do
Mudi va doc Song Hong téi cira Ba Lat.
Vi tri cac diém 1dy mau dugc mé ta trong
Hinh 1 va Bang 1.
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Po Muoi

NINH BiNH

VINH BAC BO

Quyét Chién
O

THAI BINH

Chu thich:
O Diém quan tric

- Ranh gi&i hanh chinh

Hinh 1: Vi tri cdc diém quan trdc trén dong bang Séng Hong (chinh sira tir [7])

Trudce day, Song Day la phan luu
cia Séng Hong. Sau nim 1937, dap
Phung hinh thanh, Song D4y khong con
nhan nudc cua Sé6ng Hong. Phan thuong
ngudn Soéng Pay (tir dap Phung t6i Mai

Linh) hep va nong, mua kho rit it nude.
Song Pay nhan nudc tor Song Bui qua
diém Ba Tha, vé ha luu song dugc mo
rong dan va nhan nudc Séng Nhué tai
Phu Ly.

Bang 1. Toa dj va miéu ta vi tri cdc diém ldy mdu

Tén diém Song Toa do M5 ta diém ldy miu
Nim ¢ ngi ba séng, giao giita Song Bui va Song
Ba Tha bay 20,8058 | 105,7072 |Pay. Piém lay miu nay danh gia chat luong
nudc Song Day sau khi nhan nude Song Bui.
Thudc dia phan xa Thanh Chau, TP. Phu Ly, tinh
Cau Do bay 20,5158 | 1059115 |Ha Nam, diém lay mau dai dién cho chat luong
nudc Song Pay sau khi nhan nude Song Nhug.
Do Muoi Py 20,1420 | 106,1660 f??l dl@fl cho’chatA luqng nudc Song Pay sau khi
tiep nhan nudc Song Pao.
£, N Mau duoc ldy tai tram thuy vin Quyét Chién,
Quyet Chien | TraLy | 20,5000 | 106,2000 thuc dia phan tinh Thai Binh.
. . Méu duoc léy tai tram thiy van Nam BDinh,
Nam Dinh bao 20,4181 | 106,1797 thuge dia phan tinh Nam Dinh.

2.2. Phwong phap phén tich

Cac mau nudc duge lay theo ding
tiéu chudn Viét Nam TCVN 6663-6:2018
va dugce loc ngay bang gidy loc GF/F

(Whatman). Phan mau nuéc loc dugc
bao quan riéng biét trong lo nhya (PE) dé
phan tich cac chit dinh dudng. Cac mau
dugc phan tich tai Vién Hoa hoc, Vién
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Khoa hoc Viét Nam. Nitrat va nitrit duoc
xéac dinh bang phuong phap chuan 4500-

Nghién ciru

2.3. Do dac tai hién truong

Céc chi tiéu hoa 1y dugc do tai thuc

NO,E. Amoni dugc x4c dinh bang phuong  dia bao gdm: Nhiét d¢ (°C), pH, do dan

phap chuan 4500-NH,F. Tong nito duoc

xac dinh theo TCVN 6638:2000.

3. Két qua va thao luin

dién (uS/cm), dd duc (NTU), tong chat

rin hoa tan (TDS, g/L) va ham luong 6xy
hoa tan (DO, mgO,/L) va dugc do tryc tiép
tai hién truong st dung thiét bi Hydrolab
Multi-sonde 4a Surveyors (Hach, USA).

3.1. Xu hwéng bién déi cdc chi tiéu héa Iy theo khong gian va thoi gian tai cdc

diém quan tric trén dong bang Séng Hong

Bing 2. Két qud héa Iy do hién trwong va phan tich trong phong thi nghiém tai 5 diém

quan tric trén dong bang Song Hong nam 2020

o Ba Tha Ciu Do Do Muoi Quyét Chién Nam Dinh

Diém Ly mau Mean I\I\/E[i:,; Mean I\;/Ii;lx- Mean %/[/[:;- Mean B;/[i:x- Mean hlil/[i:x- QCVN*
Nhiét do 27 | 18-34 | 26 | 18-33 | 26 19-31 | 25 | 20-31 | 26 | 20-30 -
pH 6,7 | 62-7316,641|61-731699| 64-77| 72 |6,6-77| 71 |66-77|55-9,0
bo du'c' 60 | 41-86 | 26 | 9-44 | 98 | 45-264 | 26 | 9-63 | 106 | 27-615 -
(Turbidity, NTU)
B(f)déndi.ér} 326 | 247 -490] 397 [292-560| 219 | 160-333| 186 | 152-214| 192 | 164 - 225 -
(Conductivity, uS/cm)
st |0y | 000 aas| 00 o] 38 | 510 | 40|
ggn(%((i)o (r);gyohz(/)i) 20 | 1,0-37| 1.5 | 06-34] 52 | 36-68| 41 |23-51]55|29-68| >4
NO,-N (mgN/L) 1,3 104-49| 29 (02-11,00 1,2 | 08-28| 1,0 | 0,6-2,0| 0,97 | 0,6-1,7 10
NO,-N (mgN/L) 03| 0-1,6 {023] 0-14 006 | 0-05 [0,04| 0-01 {004 0-0,2 | 0,05
NH,-N (mgN/L) 1,971 02-42(265| 0-52 [0,05| 0-0,1 |004| 0-0,1 [0,04] 0-02 | 0,90
Ntot (mgN/L) 44 128-701 8,0 [56-18,5| 2,4 | 1,7-40 | 25 | 1,7-4,5| 1,8 | 1,4-22 -

*OCVN 08-MT:2015/BINMT (cét Bl): Gid tri t6i da cho phép cia nueée mdt dung cho muc dich tuci

tiéu, giao thong thity va cac muc dich khdc cé yéu cau meée cé chat lwong thap.

Nhiét do

40 -

35 7 A=
5 30T | Ny —eBaTha
€ 25 1o P = W ]
T 20 TN # = Caubo
T 15 ¢ Do Mwroi
=107 Quyét Chién

0 —t——t+—t —+—+—+—+— —* Nam Binh

123456 7 8 9101112
a) Thang
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pH
10 +
24
2. ;,A,:,Mh,,,_, ~+-BaThi
T —+Dd Mudi
24 Quyét Chién
0 +—+—+—+—+—+—+—+—+—+—+—+—  NamDih
12345678 9101112
b) Théng
700 —+
600 +
E 500 + —e—BaThi
£ 400 1 Cin o
= 207 ——Do Mudi
<200 ‘. cnid
100 + Quyet -
0 +—F—+—F+—+—+ +——+ ~—*~Nam BDinh
12345678 9101112
c) Thang
D6 din dién
600
£ 500 &
2 40 L ——BaThi
= .
= 300 4 ——Cin Do
=5 200 + —o=Do Murdi
£ 100 1+ Quvét Chién
0 +—+—+—+—+—+—+—+—+—+—+—+— ——Nam Dinh
12345678 9101112
d) Thang
Téng chét ran hoa tan
08 —
0.7 +
g 06 - —e—BaThi
05 + ,
% 04 4 ——Cin Do
E o3l ——Dd Murdi
g'f T Quyét Chién
00 4+ 4+ + 4+ ++ ++ 4 —+NamDinh
12345678 9101112
e) Thang

Hinh 2: Két qua do hi¢n truwong ndam 2020 tgi cac diém quan tric trén
dong bing Song Hong
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Nhiét d6 nuéc thay d6i theo mua
va dao dong tir toi thiéu 18 °C vao mua
DPong dén tdi da 34 °C vao mua He (Bang
2, Hinh 2a). Khong c6 su khac biét dang
ké vé& nhiét do gilta cac vi tri léy mau.
Nhiét do trung binh nim & 5 vi tri lay
mau c6 nhiét do khoang 26 °C. Nhiét do
nude thay doi theo muia 13 rét & tat ca cac
diém do. Nhiét do thap nhat vao thang
01 va thang 02 (18 - 20 °C), bit dau tang
dan tir thang 4 va dat cuc dai 33 - 34 °C
vao thang 7 va thang 8. Nhiét do trung
binh cua nudc duy tri & mic 30 - 31 °C
vao thang 9. Nhiét d6 giam nhe xudng 25
-26 °C vao thang 10 va 11 khi mua BDong
bit ddu & mién Bic. Sau do, nhiét do tiép
tuc giam xudng 21 - 23 °C vao thang 12
(Hinh 2a). Khong c6 sy khac bi¢t dang
ké vé nhiét do do tai cac diém trong cung
mot thang cua nam 2020.

Do pH & cac vi tri 1y mau duoc liét
ké trong Bang 2 va dao dong tur 6,2 - 7,7
trong sudt ca nam (Hinh 2b). Céc tram &
phia thuong ngudn (Ba Tha) va & giita
(Cau Do) Song Pay co gia tri pH thap hon
s0 vOi cac tram O phia ha lvu PBSH 1a bo
Mudi, Quyét Chién va Nam Pinh. Nhin
chung, pH tai tit ca cac diém do ¢ gi tri
thip vao mua kho (thang 01 dén thang 4
va thang 11, 12) va c6 gié tri cao hon vao
mua mua (thang 5 dén thang 10) (Hinh
2b). Tuy nhién, pH déu dat gia tri thap
nhat (6,1 - 6,6) vao thang 2 va gia trj cao
nhét (7,3 - 7,7) vao khoang thang 6 dén
thang 8 trong nim 2020 tai tat ca cac diém
do. Chua hét, tai cac diém doc theo Song
Day tir Ba Tha dén D6 Mudi, mic du pH
dang dat gia tri thap nhét vao thang 02 thi
gia tri nay lai ting 1én muc cao nhat dén
gan cao nhat vao thang sau d6 (thang 3)
va giam tr¢ lai vao thang 4, nguyén nhan

Nghién ciru

c6 thé dén tir anh huong cla gidn cach xa
hoéi 4p dung vao thang 3/2020.

Bang 2 thé hién cac gia tri do duc
trung binh dugc do tuong ung tai cac
diém Ba Thé4, Cau Do, Do Mudi, Quyét
Chién va Nam Dinh lan lugt 1a 60, 26, 98,
26 va 106 NTU. D6 duc cao va tap trung
quanh gia tri trung binh trong sudt ca
nam xay ra tai Ba Tha, Bo Mudi va Nam
Dinh, trong khi d6 duc do dugc tai Cau
Po va Quyét Chién thép hon. Bo duc cao
nhat (615 NTU) do duoc tai Nam Pinh
vao thang 10/2020 lam cho gia tri trung
binh tai diém do nay cao hon cic diém
khac. Tuong tu thé, d6 duc ghi nhan duoc
tai Do Muoi vao thang 4 (264 NTU) va
thang 9 (199 NTU) ciing lam cho gi4 tri
trung binh tai diém do nay ting lén. C6
mot diém dang chu y 1a vao thang 10,
gia tri do duc diéu dat mirc cao nhét tai 4
diém do, ngoai trir Ba Tha. Piéu nay co6
thé 1a nguyén nhan do lwong mua ting
vao thang 10 & mién Béc. Do duc tang dot
ngot, thé hién nhiéu tram tich lo ling, co
thé 1am suy giam chat luong ngudn nudc
phuc vu cho céac hoat dong ctuia con nguoi.

Trong subt ca nam, do dan dién trung
binh tai Ba Tha (326 pS/cm) va Cau Po
(397 uS/cm) cao hon so vai cac diém con
lai (Hinh 2d). P9 dan dién tai Do Muoi
(219 pS/em) cao hon so voi do dan dién
tai Quyét Chién (186 pS/cm) va Nam
Dinh (192 pS/cm). Piéu nay c6 thé do do
dan dién vao thang 3 tai PO Mudi ting
cao nhét trong nam (333 uS/cm), lam cho
gia tri trung binh do dugc tang lén. Tuy
nhién, chi véi mot lan do tai diém nay
ciing khong thé khang dinh duoc nguyén
nhan t&i tir nhitng thay doi trong hoat dong
dan sinh dién ra vao thang 3/2020. Nhin
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chung do dan dién cta 3 diém nim phia
ha lvu PBSH déu nam trong khoang 152
- 280 uS/cm, chi & ngudng dudi so voi gia
tri do dugc ¢ phia thuong luu (Ba Tha va
Cau Do), trong khoang tir 247 - 560 pS/
cm. Pang cht y 1a do dan dién do dugc tai
tat ca cac diém nay déu kha cao vao thang
3/2020, dic biét ddi voi cac diém & phia
ha lvu PBSH. Xu hudng bién ddi cia do
dan dién va tong chat ran hoa tan (TDS)
¢6 phan giéng nhau. Gia tri TDS tai Ba
Tha va Cau Do ciing cao hon so véi cac
diém khéac (Hinh 2e). Gia tri TDS tai Do
Mudi dugc tim thay cao nhat vao thang
01/2020 (0,76 g/L), gia tri nay tham chi
con cao hon gép doi gia tri TDS cao nhét
do duoc tai Ba Tha va Cau Do (0,36 g/L).
Chinh gia tri nady lam cho gié tri trung
binh cua TDS do tai Bo Muoi cao hon gia
tri nay tai cac diém Quyét Chién va Nam
Dinh. O cic thang khac trong nam, gia tri
TDS do duogc tai Do Muoi, Nam Dinh va
Quyét Chién co gia tri kha tuong dong,
nam trong khoang 0,12 - 0,16, chi bang
mot nura gia tri TDS tai cac diém Ba Tha
va Cau Do (0,22 - 0,36). Su thay d6i muc
nudc nhu giai doan thuy triéu va su boc
hoi s& khién do man va do dan dién cling
bién dong, dac biét tai cac diém thudc cudi
ngudn cua song (Quyét Chién, PO Mudi,
Nam Dinh). Cac diém Ba Tha va Cau Po
nam trén Song bay, tiép nhan nudc tir hé
thong Song Nhué - T6 Lich c¢6 chira nuée
thai do thi [6, 8]. Ngoai ra, dia diém nay
con bi anh huong boi cac lang nghé, khu
cong nghiép va hoat dong san xuit néng
nghiép [6, 8]. Vi vdy, viéc bd sung cac
ion cé trong nudc thai nong nghi¢p, cong
nghiép va dan sinh ciing gép phan lam
tang do dan dién tai cac diém nay.
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Hinh 2f cho thiy gia tri nong do
oxy hoa tan trung binh cd nam do duoc
tai Ba Thad (2,1 mgO/L) va Cau Do
(1,5 mgO,/L) thap hon han & cac diém
do khac, Do Muoi (5,2 mgO,/L), Quyét
Chién (4,3 mgO,/L) va Nam Dinh (5,5
mgO,/L). Dy la nguyén nhan do Ba Tha
va Cau Do la cac diém nhan nudc thai tir
cac hoat dong dan sinh va san XUt tir cac
hoat dong lan can [6, 8], [am cho CLN
bi suy thodi. Chua ké luu lugng nudc tai
cac diém Ba Tha va Cau Do déu rat nho,
s0 voi cac diém do khac [7], nén nong do
DO tai hai diém nay phan anh dtng hién
trang 6 nhiém xay ra tai cac diém nay (cao
hon gia trj toi da cho phép ciia nudc mat
dung cho muc dich tudi tiéu, giao thong
thuy va cac muc dich khac co yéu cau
nudc co chat lugng thap thé hién 6 QCVN
08-MT:2015/BTNMT (cot B1). Mac du
Do Mudi cling nam trén Séng Déy, nhung
lru lugng nude tai diém nay 16n do diém
nay nim sau diém tiép nhan luu luong
nude rat 16n tir Song Pao, nén dac tinh
nudc tai Do Muoi chiu anh hudng 16n cia
nude Séng Pao, chinh vi thé ma CLN tai
day kha tuong dong véi cac diém Quyét
Chién va Nam Dinh.

3.2. Swthay doi ham lwong cdc dang
nito trong nuwdc giai doan 2020 - 2023

O ddng bang Soéng Hong, chét dinh
dudng, nito chi yéu dén tir phan bon hoa
hoc that thoat tir dong rudng, tir chit thai
cua con nguoi va cac hoat dong chan nudi,
nén sy bién doi ndng d6 chat dinh dudng
trén hé thong song rat phirc tap. Nong do
chét dinh dudng cao dén tir noi tap trung
dong dan cu, noi nude thai xa truc tiép ra
song. Bang 2 va Hinh 3 cho biét cac gié tri
nong do chat dinh dudng trung binh nim
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va sy bién thién cia ndng d6 nay trong
nam tai cac diém quan trac. Nhin chung,
ham lugng cac dang nito c6 trong nudc
song tai cac diém Ba Thé va Cau Po, nim
& phia ddu ngudn Song Pay déu cao hon
cc tram coOn lai, ndm & phia ha luu cua
DBSH (Bang 2). Cac diém quan tric trén
Song Pay (Ba Tha, Cau Po va Do Mudi)
phan anh chinh xéc vi tri dia ly cua khu
vuc Song Pay noi chiu anh huéng manh
mé bdi hoat dong dan sinh [6, 8]. Ngoai
ra, ndng do cac dang nito quan trac tai dy
cling c6 su khac biét 16n vao mua mua va
mua kho & cac diém Ba Tha va Cau Do,
trong khi khong c6 su khac biét ro rét theo
mua tai cac diém ldy mau phia cudi nguon
(Hinh 3).

Nong do nitrat trung binh nam tai
cac diém Ba Tha va Cau Do cao hon so
v6i Quyét Chién va Nam Dinh (Bang 2).
Néng do nitrat dat mc cao nhat trong
nam d6i véi Ba Tha va Cau Do vao thang
01. Tai Bo Muoi, thang 3 va thang 4 c6
ndng do nitrat twong tng 1a 2,75 va 1,53
mgN/L, cao hon cac thang con lai trong
nam khoang 0,83 - 1,14 mgN/L, do d6
lam ting nong do nitrat trung binh nim
tai diém nay cao hon cac diém Quyét
Chién va Nam Dinh. Trung binh mua kho
tai cac diém Ba Tha va Cau Do c6 nong
dd nitrat cao hon so véi mua mua (Hinh
3a). Piéu nay c6 thé do luong mua it dan
dén giam kha niang pha lodng nudc song.
Tai Cau Do, néng dod nitrat (11 mgN/L) da
vuot qua gia tri toi da cho phép (GHCP)
cua nudc mat (10 mgN/L) dung cho muc
dich tudi ti€u, giao thong duong thuy va
cac muc dich khac (QCVNO8-MT: 2015/
BTNMT, cot B1). Tai cac diém khao sat
khac vao cac thoi diém trong nim, nong

Nghién ciru

do nitrat déu dam bao dat GHCP ctia cot
B1 d6i véi QCVNO8-MT:2015/BTNMT.
Nong db nitrit tai Ba Tha va Cau Do
cao hon GHCP cua QCVN 08:2015, cot
BI, tir 2 - 31 1an. Nong d9 nitrit cao nhat
& Ba Thé (1,56 mgN/L) va & Cau Do (1,4
mgN/L) vao thang 11. Trong céac thang
con lai, ndng do nitrit tai diém nay twong
dbi on dinh va nam trong khoang 0,01 -
0,83 mgN/L. Nhin chung, nong d¢ nitrit
tai Ba Tha cao hon so véi Cau Do, gia tri
trung binh nim ndng do tai cac diém nay
dugc thé hién ¢ Bang 2. Tai Do Mudi,
lru luong nudce 16n hon so véi cac diém
& phia thuong ngudn nén ndéng do nitrit
tai ¢y nho hon va hau hét nim trong
GHCP. Tuy nhién vao thang 4 va thang
8, néng dd nitrit tai DO Muoi cao lan luot
gap ddi va gip 9 1an GHCP. C6 thé, Po
Mudi ndm & ha luu DPBSH nén chiu anh
hudng nhiéu tir phan hoa hoc that thoat
tir d6ng rudng. Thang 4 va thang 8 ciing
1a thoi diém bon phan trén dong rudng
va bat dau vao mua mua, nén nguy co
phan bén hoa hoc bi chay tran khoi dong
rudng theo nudc mua la kho tranh khdi.
Tai Quyét Chién va Nam Dinh, nong
do nitrit cao nhat vao thang 4, véi nong
d6 1an luot 13 0,14 va 0,15 mgN/L, gip
3 lan GHCP. Ly do nay ciing twong tu
nhu xu huéng xay ra d6i véi Do Mudi.
Nhin chung, néng d¢ nitrit & cac diém
phia ha luvu khong khéc biét dang ké giira
tat ca cac vi tri ldy mau va tai cac thang
trong nam va nong do ghi nhan déu dat
QCVNO08:2015 cot B1 (Hinh 3b).
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Nitrat NO3-N
12.0 +
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Z 604 —+—Ciu Do
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0.0 +—+——+—+—+— =+ —* Nam Dinh

123456 78 9101112
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é 20 4+ Quyét Chién
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123456 78 9101112
c) Thang

Hinh 3: Két qud phan tich phong thi nghiém tai cdc diém quan tric
trén dong bang Song Hong

Piém Ba Tha va Cau Po ghi nhan
ndéng d6 amoni cao nht trong nim tuong
tmg 13 4,2 va 5,2 mgN/L. Tai cic diém
nay, gia tri amoni dugc ghi nhan trung
binh ndm déu cao hon tai cac diém & ha
lwu PBSH va déu vuot GHCP ciia QCVN
08:2015, cot B1.Trong khi d6, nong do
amoni ¢ cac diém & phia cudi ngudn thi
kha 6n dinh, nim trong khoang 0,02 -
0,09 nam trong GHCP.

Két qua phan tich & Bang 2 cho thay
ham luong nito tong tai Cau Po cb gia
tri trung binh nam cao nhat (8,0 mgN/L),
tiép dén 1a Ba Tha (4,4 mgN/L), trong khi
cac gia tri tuong ung tai Do Muoi, Nam
Dinh va Quyét Chién chi bang 50 %. Tai
Cau Do ghi nhén gia tri nito tong cao nhat
trong nam (18,5 mgN/L). Tuy nhién gia
tr1 nay khong mang tinh chét dai dién cho
nong do cla nito tong tai diém nay. Nito
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téng tai Cau Po chi nam trong khoang 5,6
- 7,8 mgN/L trong sudt ca nim. Tai Ba
Tha, né)ng do nito téng 16n nhat do duoc
vao thang 01 1a 7 mgN/L, cao hon khoang
gia tri ndng do tai Ba Tha trong ci nim
(2,8 - 5,6 mgN/L).

Két qua do dac tai hién truong va
phan tich trong trong phong thi nghi¢m &
DBSH vao nam 2020 cho thay chét lugng
nudc tai mot sd diém ldy mau da xuit
hién nguy co 6 nhiém trong mot vai thang
trong nam, dic biét tai cac diém thugng
ngudn Song Pay. Tai cac diém phia ha
lwu, do dong soéng ¢ luu luong rat 16n,
nén cac chat gdy 6 nhiém di duoc pha
loang va lam sach, do d6 CLN tai day van
dat GHCP cua nudc mat dung cho muc
dich tudi ti€u, giao thong duong thuy va
cac muc dich khac.

4. Két luan

Pong bang Song Hong 13 vua lua 16n
thir hai ctia Viét Nam, ciing dong thoi 1a
vung kinh té trong diém Bac Bo va co toc
dd do thi hoéa nhanh, do d6 4p luc 1én moi
truong tai day rat 16n. Nghién ctru da thuc
hién 14y mau hang thang tai 5 diém doc
theo Séng Pay va Séng Hong dé danh
gia chit luong nudc cua hé thong séng
trong nim 2020. T két qua do tai hién
truong (bao gdm nhiét 4o, do pH, do duc,
do dan dién va oxy hoa tan) va phan tich
cac dang nito (nitrat, nitrit, amoni, nito
téng) c6 trong mau nudc cho thiy hau hét
cac két qua chat luvong nudce ¢ thuong luu
DBSH (Ba Tha va Cau Do) vuot GHCP.
Nguoc lai, cac diém & ha luu (Po6 Muoti,
Quyét Chién, Nam Pinh) lai dudi GHCP
ctia Quy chuan k¥ thuat qudc gia vé chat
luong nudc mat (QCVN 08:2015, cot
B1). Pidu nay thé hién rd anh hudng tir

Nghién ciru

nudce thai dan sinh va cac hoat dong nong
nghiép, nhu trong lua va rau mau 1én chat
lugng nudc & vung thuong luu DBSH.
Ngodi ra, chit luong nudc tai day ciing
phan anh sy bién thién theo mua, ndng
do nito cao hon vao muia kho va thip hon
vao mua mua. Trong khi d6, chat luong
nuoc vung ha luvu PBSH dat GHCP cho
nudc mat phuc vu muc dich tudi tiéu, giao
thong thuy va cac muc dich khac c6 yéu
cau nude chat luong thap. Mic du nong
nghiép phat trién rat manh & ving ha luu,
nhung v6i luu lwong nudce 16n, chat luong
nudc song tai ddy khong bi anh huong
nhiéu nhu ving thuong luu. Viée nghién
ctru, danh gia chét lugng nude doc theo
hé thong Song Day, noi chiu anh hudng
manh tor cac hoat dong cua con nguoi
va toan hé thong Song Hong néi chung
can duoc thuc hién dinh ky va trong mdt
khoang thoi gian dai, d¢ dam bao chat
lugng nude phuc vu cho cac nhu cu cia
con nguoi trén dong bang, dic biét trong
bdi canh bién d6i khi hau hién nay. Céc
di li¢u thu thap dugc s€ canh bao kip thoi
nguy co gdy 6 nhidém chit lugng nudc
Séng Hong va gdp phan bao vé, quan 1y
tai nguyén nudc cua Viét Nam.
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KHA NANG CHIU PUNG CUA MOT SO PONG VAT PAY CO
LON VOI PH VA AMONI TRONG NEN NUOC THAI
KHU CONG NGHIEP PHU BAI SAU XU LY

Lé Cong TuAn"", Ton That Hiru Dat?
'Truong Pai hoc Khoa hoc, Pai hoc Hué
2Vién nghién ctru Khoa hoc mién Trung
Tém tit
Trong nghién ciru ndy nhém tac gia da tién hanh nghién ciru anh huong cia pH
va nong dé ciia amoni ciia mede thai sau xie Iy ciia hé thong xie Iy nwée thdi tdp trung
ciia khu c¢éng nghiép Phii Bai. Két qua nghién citu cho thdy thoi gian gdy chét 100 %
dong vat day thur nghiém (LT ,,) trong khoang 6 - 18h, trong do tom Palaemon mani va
cua dong Siamthelphusa beauvoisi nhay cam voi pH va amoni hon so voi cdc loai trai
Elliptio dilatata, hén Corbicula lamarckiana, Corbicula luteola, Corbicula sandai va 6¢
buou Pila conica la logi it nhay cam nhat trong 6 cde dong vat day dwoc thur nghiém.
Tai cdc gid tri pH (3 - 5) va amoni (10 - 14 mg/L) vueot chudn so véi gid tri cho phép
ciia QCVN 40:2011/BTNMT, gia tri LT, cua dong vit day thir nghiém da giam xuong
dang ké (6 - 14h), cho thdy chung lam gia tang doc tinh doi voi cac loai dong vdt day thw
nghiém. Trong do, cdc loai dong vat day thur nghiém nhay cam voi amoni hon so voi pH.
Twr khoa: Dong vat day; pH; Amoni; Nudc thai; Khu cong nghiép; Phu Bai.
Abstract
Tolerance capacity of macrobenthos to pH and ammonium in treated Phu Bai
Industrial Park wastewater
Our study, which focused on the effects of pH and ammonium concentration in the
treated wastewater of the wastewater treatment plant of Phu Bai Industrial Park, has
unveiled some concerning findings. The lethal time 100 - the time required to kill 100 %
macrobenthos (LT100) of the tested macrobenthos, ranging from 6 to 18h, indicates
a significant sensitivity of different macrobenthos species to pH and ammonium
levels. The shrimp Palaemon mani and crab Siamthelphusa beauvoisi, in particular,
were found to be more sensitive to pH and ammonium than mussels Elliptio dilatata,
Corbicula lamarckiana, Corbicula luteola, Corbicula sandai. The snail Pila conica,
however, exhibited the least susceptibility among the tested macrobenthos. Alarmingly,
at values of pH (3 - 5) and ammonium (10 - 14 mg/L) exceeding the standards allowed
by QCVN 40:2011/BTNMT, the LT100 values of the tested macrobenthos decreased
significantly (6 - 14h), indicating a surge in environmental toxicity. Our study also
revealed that the tested macrobenthos were more sensitive to ammonium than to pH,
highlighting the urgent need for action to address these issues.

Keywords: Macrobenthos; pH; Ammonium; Wastewater; Industrial park; Phu Bai.
“Tac gia lién h¢, Email: Ictuan@hueuni.edu.vn
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1. Giéi thi¢u

Su phat trién céng nghiép hoa, hién
dai hoa dat nudc dong mot vai tro quan
trong hang dau trong qua trinh phat trién,
nang cao nén san xuat vat chat va doi song
van hoa - xa hdi cua dat nuge 1én trinh do
méi. Tuy nhién, qua trinh phat trién tap
trung ciia cac hoat dong san xuét cong
nghiép, khu cong nghiép ciing c6 thé dan
dén cac nguy co vé& moi trudng néu khong
dugc kiém sodt tot, ddc biét 1a tai cac thanh
phé 16n ¢6 su tap trung ctia nhiéu khu cong
nghiép (KCN). Tinh dén cudi nam 2020,
trén pham vi ca nudc c¢6 369 KCN dugc
thanh 1ap véi tong dién tich 114 nghin ha
[1]. Theo béo c4o cia Chinh phi vé cong tac
bao v¢€ moi truong nam 2020, ¢6 90,69 %
KCN dang hoat dong c6 cong trinh xur ly
nude thai tap trung va 90,9 % da lap dit
h¢ thong quan tric nuéc thai ty dong [4].
Maic du vay, nhiéu du 4an, co s& hién dang
déu tu, van hanh tai cac KCN van c6 nguy
co gay 6 nhiém mdi trudng. Bao céo hién
trang mdi truong qudc gia giai doan 2016
- 2020 cho thay chét luong nudc mit nhidu
doan song bi anh hudong boi nude thai tu
cac hoat dong ctia cac KCN [2]. Do d6, can
phai ¢6 cac bién phap dé giam sat va xir Iy
nudce thai KCN hiéu qua trude khi xa thai
ra moi truong.

Bén canh viéc quan tric va danh gia
chat luong nudc bang cac phuong phap
hoa hoc, cac sinh vat thuy sinh cling da
duogc su dung dé 1am chi thi cho chat
luong nuéc thong qua cac chi sé da
dang sinh hoc, chi s6 sinh hoc, chi sb 6
nhiém,... [5, 9]. Céc sinh vat thuy sinh
duogc su dung trong cac nghién ctru chi thi
6 nhiém ciing rat da dang, bao gém tuyén
trung, tdo, dong vat day, giap xac, ca,...
[10, 11, 12, 13]. Tuy nhién, cac nghién

ctru trude day chu yéu tip trung vao viée
mg dung céc chi s6 sinh hoc va cac sinh
vat chi thi dé danh gia chét luong nudc
mit tai cac thuy vuc nhu song, sudi, ho, ...
[10, 11, 13]. Trong khi d6 chua c6 nhiéu
nghién curu cac sinh vat chi thi sinh hoc
trong viéc quan 1y, canh bao chat luong
nuéc thai cong nghiép nham goép phan
canh bdo sém cac sy c6 mdi truong tai
cac khu cong nghiép.

Trong nghién ctru nay, nhom tac gia
nghién ctru anh huong cta pH va nong do
amoni ddi véi nudc thai sau xir Iy cia hé
thdng xir 1y nudc thai tap trung KCN Phi
Bai dbi véi mot sé dong vat day c& 16n,
phuc vu cho viéc tim kiém céc sinh vat
chi thi sinh hoc thich hop trong quan ly va
canh bao sém chat luong nudc thai KCN
trén dia ban tinh Thira Thién - Hué.

2. Vat liéu va phwong phap
nghién ciru

2.1. Bong vt day thir nghiém

Céc dong vat day duoc dung trong thi
nghiém duoc thu thap tir cac hd sinh hoc
va cac khu vuc song tiép nhan nudc thai
sau xur ly cua cac KCN. Cac dong vat day
duogc thtr nghiém dugc mo ta & Bang 1.

Bdng 1. Cac loai dgng vt day duoc sir
dung cho cdc thi nghi¢m

Ten [ (o S6 c4
TT| Ténkhoahge | Viét dai (cm) tha
Nam (con/bé)
1 |Elliptio dilatata | Trai |[12,7+0,4 10
, |Corbicula Hén | 22402 | 10
lamarckiana
3 | Corbicula luteola | Hén | 2,3+ 0,3 10
4 |Corbicula sandai | Hén | 2,1 +0,2 10
5_|Palaemon mani | Tém | 9,4 +0,8 10
6 |Pila conica Oc Ts4x07| 10
buou
7 Slamthélphusa (Eua 46405 10
beauvoisi dong
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2.2. Nudc thai thir nghiém

Nuéc thai nén duoc thir nghi¢m la
nudc thai cia KCN Phu Bai da dugc xur ly
boi hé thdng xtr Iy nude thai tap trung clia
KCN. Céc thong sb nén co ban cua nude
thai dugc phan tich bao gém: Nhiét do
nude va pH bang may do pH cam tay hiéu
Hanna HI8224, ndng d6 oxy hoa tan bang
may do DO hiéu Hanna HI 9147-04, tong
chat ran lo ling (TSS) dugc phan tich
theo TCVN 6625:2000, nong d6 amoni
dugc do bang may do amoni hiéu Hanna
HI733, BOD, dugc phén tich theo TCVN
6001-2:2008, COD dugc phan tich theo
SMEWW 5220C:2017, téng nito duogc
phan tich theo TCVN 6638:2000 va tong
photphat dugc phan tich theo TCVN
6202:2008.

2.3. Bé tri thi nghi¢m

Thi nghiém danh gia anh huong cua
pH va amoni ctia nudc thai dbi véi cac dong
vat day duoc thuc hién trong cac bé c6 thé
tich 150L (50 x 60 x 50 cm). Thi nghiém
duoc thiét ké doc 1ap, don yéu t6 thi nghém,
b tri trong hé théng. Mat d6 dong vat day
dugc thir nghiém 1a 10 con/bé.

Anh huéng cua pH ddi véi cac dong
vat day duogc khdo sat ¢ hai mac: Tai mirc
canh bao (pH 3 - 5) va muc d6i chung (pH
6 - 8). Anh huong ctia amoni ddi voi cac
dong vat day ciing dugc thuc hién & hai
muc: Tai mic canh béo (10 - 14 mg/L)
va murc dbi chimg (5 - 9 mg/L). Cac murc
dbi chting cua pH va amoni dugc thir
nghiém 1a gia tri/ndng do dat cot B cua
QCVN 40:2011/BTNMT (Quy chuan k¥
thuat qudc gia vé& nude thai cong nghiép).
Trong khi d6 cac muc pH va amoni khong
dat QCVN 40:2011/BTNMT duogc st
dung lam canh bao (Bang 2).

Nghién ciru

Bdng 2. Cac mirc pH va amoni trong thi
nghiém ddanh gid khd nang chi thi sinh
hoc nwdc thdi khu cong nghiép Phu Bai

Thong Poi chirng Cnh bao.
o thir (dat cot Bcia | (vuot cot B cia
nghiém QCVN 40:2011/ | QCVN 40:2011/
j BTNMT) BTNMT)
Amoni 5-9mg/L 10 - 14 mg/L
pH 6-8 3-5

Anh hudng ciia pH va amoni dén ty
18 chét cua dong vat day thur nghiém dugc
theo doi trong vong 96 gid (4 ngay). Thoi
gian gy chét 100 % dong vat thir nghiém
(LT,,,) duoc xé4c dinh tai thoi diem tat ca
cac ca thé thur nghiém bi chét.

Sy bién dong cua cac thong sb nude
thai trong qua trinh thu nghiém dugc do
2 lan/ngay vao lic 6h va 18h. Tién hanh
do nhiét d6 nudc va pH bang may do pH
cam tay hiéu Hanna HI8224, ndng do oxy
hoa tan bang may do DO hiéu Hanna HI
9147-04, néng do6 amoni dugc do béng
may do amoni hiéu Hanna HI733.

Thi nghiém dugc 1ap lai 3 lan.

2.4. Phén tich thong ké

Phan tich thong ké duoc thuc hién
bang phuong phap One-way ANOVA tai
mic ¥ nghia p < 0,05 bang phin mém
SPSS version 29.0.

3. Két qua va thao luin

3.1. Pic diém nwéc thdi sau xiv ly
cua khu cong nghiép Phu Bai

Céc thong sb nén ctia nudc thai sau
xtr ly cua KCN Phu Bai dugc trinh bay
& Bang 3. Két qua phan tich cho thiy, tat
ca cac thong s6 nén cua nudc thai sau xir
ly cia KCN Phu Bai nhu nhi¢t d9, pH,
BOD., COD, TSS, amoni, téng N, téng P
deéu dat QCVN 40:2011/BTNMT. Ngoai
tror amoni dat cot B cua QCVN 40:2011/
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BTNMT (cho phép xa vio cac ngudn nude
khong dung cho muc dich sinh hoat), cac
thong s6 con lai déu dat cot A cua QCVN
40:2011/BTNMT (cho phép xa vao cac

ngudn nude ding cho muc dich sinh hoat).
Két qua nay cho thay nuéc thai KCN Phu
Bai da duoc xtr 1y dat yéu cau trude khi xa
thai ra moi truong.

Bing 3. Cdc thong so chit lwong ciia nwde thii sau xir Iy ciia KCN Phii Bai

STT Théng sb Pon vi Gia tri QCCO‘: i 40:201 Bg;tl\]?

1 Nhiét do °C 28,9 40 40

2 pH - 741 6-9 55-9
3 BOD mg/L 29.4 30 50

4 COD mg/L 64,7 75 150

5 TSS mg/L 223 50 100

6 Amoni mg/L 7,82 5 10

7 Tong N mg/L 17,3 20 40

8 Tong P mg/L 2,33 4 6

- 3.2. 8w bién déng ciia cdc thong
$0 moi trwong co bdn trong qud trinh
thir nghiém

3.2.1. Sw bién dong cia cdc yéu
16 méi truong theo pH trong qud trinh
thir nghiém

Két qua theo doi sy bién dong cua
cac yéu t6 moi truong co ban trong thi
nghiém danh gia anh huéng cua pH d6i
v6i dong vat day cho thdy nhiét do dao
dong trong khoang 26,4 - 32,2 °C, oxy
hoa tan dao dong trong khoang 3,3 - 5,9
mg/L, amoni dao dong trong khoang 5,2
- 8,9 mg/L. Nhiét d0 va oxy hoa tan co
xu hudng tang theo thoi gian thi nghiém,
trong khi d6 amoni c6 xu hudéng giam
theo thoi gian thi nghiém. Nhiét do trung
binh cua 16 thi nghiém mtc pH 3 - 5 va
mirc pH 6 - 8 1a twong dong v&i nhiét do
29,0 + 1,9 °C. Nong d6 oxy hoa tan trung
binh cta nudc thai cua 16 thi nghi€ém muc
pH 3 - 513 4,6 + 0,8 mg/L thap hon so
v6i nong do oxy hoa tan trung binh 5,1
+ 1,0 mg/L ctia mtc pH 6 - 8. Nong do
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amoni trung binh cua 16 thi nghiém muc
pH3-51a7,4+1,0 mg/L cao hon so voi
trung binh 5,5 £ 2,9 mg/L ctia mac pH 6
- 8. Két qua phén tich thdng ké cho thay
ngoai tru nhi¢t do nudc cua 2 muc thi
nghiém c6 su twong dong véi p > 0,05,
con 2 yéu t6 DO va amoni déu cé su sai
khac véi p < 0,05, nhung su sai khac
nay déu nam trong khoang cho phép nén
khong co6 sy anh huong dén thiét ké thi
nghiém (Bang 4).

Yéu t6 thi nghiém 1a pH c6 xu hudéng
tang theo thoi gian thi nghiém mac du
dugc diéu chinh hang ngay vé can dudi 3
cua muc pH 3 - 5 va 6 cia muc pH 6 - 8.
Gia tri pH cua hai 16 thi nghiém dao dong
trong khoang tir 3 - 4,9 va 6,2 - 7,9 tuong
ung, trong khoang dao dong cho phép dat
ra ban dau cua thiét ké thi nghiém va co
su sai khac vé mat théng ké (p < 0,05).
Trung binh pH cua 16 thi nghiém muc 3 -
51a 3,7 £ 0,6 thap hon so Vi trung binh
6,9 £ 0,5 ctia muc 6 - 8§ (Bang 4).
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Bing 4. Sw thay doi cdc yéu t6 méi trwong thiv nghigm danh hwéng ciia pH
lén cac loai dong vt day thir nghiém

Thong pH3-5 pH6-8
o pH Nhiét do DO Amoni pH Nhiét do DO Amoni
(9) (mg/L) | (mg/L) ((9) (mg/L) | (mg/L)
24h 33 27.0 42 8.9 63 27.0 4.1 8.8
48h 3.6 27.0 40 8.1 6.7 27.0 40 8.0
72h 3.9 27.5 42 6.5 6.8 275 42 6.5
96h 3.9 28,0 45 42 7.0 28.0 46 40
Tbrl‘:l‘lllg 3,72+0,65a] 29,06+1,94a |4,60+0,82a| 7,41£1,05a]6,920,51b[29,06+1,94a]5,10+1,09b|5,58+2,97b

Ghi chu: Cdc gid tri co cac ky hiéu chir theo sau khac nhau

3.2.2. Su bién dong ciia cdc yéu t6
moi truong theo amoni trong quda trinh
thur nghiém

Két qua theo ddi cac thong
s6 moi truong trong qua trinh thir
nghiém 4anh huong cua amoni lén
dong vat day cho thidy pH dao dong
trong khoang 6,2 - 8,4, nhi¢t d0 dao
dong trong khoang 27,4 - 32,0 °C,
oxy hoa tan dao dong trong khodng
3,7 - 7,2 mg/L va ca 3 yéu td déu co xu
hudng tang theo thoi gian thi nghi¢m,
cac yéu té moi truong thi nghiém nam
trong khoang phu hop vdi ngudng sinh
truong cua sinh vat thuy sinh [6, 7, 8],
QCVN 38:2011/BTNMT. pH trung binh
cua 16 thi nghiém tai mirc amoni 10 - 14
mg/L 1a 7,7 £ 0,9 cao hon so v&i trung
binh 7,4 £ 0,7 cua 16 thi nghiém tai
muc amoni 6 - 9 mg/L. Nhi¢t do trung
binh cua nudc thai trong 16 thi nghiém
tai mrc amoni 10 - 14 mg/L va tai muc
amoni 6 - 9 mg/L 1a twong dong vdi
gia tri 29,2 + 2,0 °C. Nong d6 oxy hoa
tan trong 16 thi nghiém tai m@rc amoni
10 - 14 mg/L 1a 5,8 + 1,3 mg/L, cao hon
so véi trung binh 5,4 + 1,0 mg/L cua 16
thi nghiém tai mic amoni 6 - 9 mg/L.

thi ¢6 khdc biét y nghia thong ké & mire p < 0,05
Két qua phan tich thdng ké cho thay
ngoai trur nhiét d¢ nudc cia 2 muc thi
nghiém c6 su twong dong voi p > 0,05,
con 2 yéu t6 DO va pH déu c6 sy sai
khac véi p < 0,05, nhung su sai khac
nay déu nam trong khoang cho phép nén
khong c6 sy anh hudng dén thiét ké thi
nghiém (Béang 5).

Yéu t6 thi nghiém amoni duogc
kiém soat t6t, dao dong trong khoang
tr 12,3 £ 1,3 cia muc 10 - 14 mg/L va
7,4 £ 1,2 cua muc 6 - 9 mg/L, khoang
dao dong nay nam trong ngudng cho
phép dit ra ban dau cua thiét ké thi
nghiém va cd sy sai khac vé mit théng
ké (p < 0,05) (Bang 5). O 16 thi nghiém
stc chiu dung cua ca vdi amoni, khi
quy doi sang amoniac (mg/L) dua trén
nhiét do va pH cho thiy mirc amoni
tir 5 - 9 mg/L thi ngudng amoniac van
nam trong ngudng an toan d6i v4i sinh
vat thuy sinh (< 0,5 mg/L), nhung muc
amoni tr 10 - 14 mg/L thi amoniac da
vuot ngudng an toan vanguy co gay chét
dbi voi sinh vat thi nghiém (> 0,5 mg/L)
[6, 7, 8], QCVN 38:2011/BTNMT.
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Bing 5. Sw thay doi cdc yéu t6 méi truong thir nghigm dnh hwéng ciia amonia lén cdc
loai dong vit day thir nghiém

R Amoni (5 - 9 mg/L) Amoni (10 - 14 mg/L)
Ths%“g on | Nwiétdd | DO [ Amoni | [ Nhigtd)| DO | Amoni
0 (mg/L) | (mg/L) “C) (mg/L) | (mg/L)
24h 6,8 28,3 43 8,6 7,0 28,5 45 13,6
48h 73 293 50 7,7 7,7 293 54 12,6
72h 7, 29,5 6,1 6,9 8.4 29,5 6,6 1,8
96h 7.8 29,7 6,0 6,7 8,1 29,7 6,9 11,4
Tbl:l‘;r;lg 7,4040,76b|29,242,06a| 5,4+1,00b | 7,4+1,24b | 7,78+0,92a|29,242,02a| 5,84+1,32a( 12,351,354

Ghi chu:

3.3. Anh huéng ciia pH va amoni
dén cdc dong vit ddy thir nghi¢m

Két qua danh gia anh huong ciia pH
va amoni d6i v6i dong vat day cho mirc
do chiu dung cua cac loai trai Elliptio
dilatata, hWén Corbicula lamarckiana,
Corbicula luteola, Corbicula sandai la
tuwong tu nhau, thé hién qua thoi gian gay
chét 100 % (LT,
nhau. Trong khi d6 tom Palaemon mani

) cac loai nay giong

va cua ddng Siamthelphusa beauvoisi
nhay cam hon d6i pH va amoni vdi cac
gia tri LT
hén. Oc buou Pila conica it nhay cam

thap hon so véi cac loai trai,

nhit trong sd cac loai dong vat day thir
nghiém dbi v6i pH va amoni (Bang 6).
Gia tri LT,
nghiém trong nghién ctru nady tai cac muc

cua cac dong vat day thu

pH va amoni nam trong khoang cho phép
ciia QCVN 40:2011/BTNMT /a kha thap
(12 - 18 gid) cho thiy cac loai dong vat
day nay khong thich nghi tot véi cac yéu
t6 moi trudng cua nude thai sau xir 1y.
Diéu nay c6 thé 1a do méi truong sdng
tu nhién cta céc loai nay trong tu nhién
khac véi cac diéu kién moi trudng cua
nude thai KCN sau xir Iy dan dén kha
52

Cdc gid tri co cdac ky hiéu chir theo sau khdac nhau
thi co khac biét y nghia thong ké o murc p < 0,05

nang thich nghi kém. Mat khéc, cac
nghién ctru trude day ciing cho thiy ring
cac loai giap xac nhu tom va cua cling
thuong nhay cam véi cac yéu t6 méi
trudng hon so cac dong vat than mém hai
manh vo nhu nhu trai, hén, trong khi d6
dong vat than mém nhu dc it nhay cam
hon so véi cac loai trén [3].

Két qua nghién ctu ciing cho thiy
su nhay cam cua cac loai dong vat day la
khac nhau ddi v6i cac mic thar nghiém
pH va amoni khéac nhau. Tai cac miac pH
(6 - 8) va amoni (5 - 9 mg/L) ndm trong
khoang cho phép cia QCVN 40:2011/
BTNMT, gia tri LT, , cua cac loai dong
vat day thir nghiém 1a gidng nhau (12
- 24h), trong khi do6 tai cdc muac pH (3
- 5) va amoni (10 - 14 mg/L) vuot gia
tri cho phép xa thai caa QCVN 40:2011/
BTNMT, gié tri LT,
vat day thir nghiém da giam xubng con
6 - 14h). Gia tri LT, cua cac dong vat
thir nghiém d6i amoni (10 - 14 mg/L)

cua cac loai dong

thap hon so véi thir nghiém pH 3 - 5 cho
thay cac loai dong vat nay nhay cam véi
amoni hon so véi pH.
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Bing 6. Anh hwéng ciia pH va amoni lén thoi gian gy chét LT o0 (810) clia
cdc dong vat ddy thir nghiém

pH Amoni (mg/L)
Dong vat day thir nghiém
pH6-8 | pH3-5| 5-9 | 10-14
Elliptio dilatata (Trai) 18 14 18 10
Corbicula lamarckiana (Hén) 18 14 18 10
Corbicula luteola (Hén) 18 14 18 10
Corbicula sandai (Hén) 18 14 18 10
Palaemon mani (Tom) 12 8 12 6
Pila conica (Oc buou) 24 18 24 12
Siamthelphusa beauvoisi (Cua dong) 12 8 12 6

4. Két luin

Trong nghién ctru nay, nhom tac gia
da tién hanh nghién ctru anh huong cua
pH va amoni cua nudc thai sau xu 1y cia
hé théng xir 1y nudc thai tap trung cta
KCN Phu Bai. Két qua nghién ctru cho
thdy: Cac thong sb cua nuéc thai KCN
Phu Bai sau xir Iy déu dat Quy chuan k¥
thuat qudc gia vé nude thai cong nghiép
QCVN 40:2011/BTNMT. Su bién d6i cua
cac théong sb6 moi trudng nhiét do, pH,
DO, amoni nam trong khoang cho phép
ctia thir nghiém. Thoi gian gy chét 100 %
dong vat day thtr nghiém (LT, ) trong
khoang 6 - 24h, trong d6 tom Palaemon
mani dong  Siamthelphusa
beauvoisi nhay cam vo6i pH va amoni
hon so v6i1 cac loai trai Elliptio dilatata,
hén Corbicula lamarckiana, Corbicula

va cua

luteola, Corbicula sandai va dc buou Pila
conica 1 loai it nhay cam nhét trong s6
cac dong vat day duoc tht nghiém. Tai
cac gia tri pH (3 - 5) va amoni (10 - 14
mg/L) vuot chuan so véi gia tri cho phép
cua QCVN 40:2011/BTNMT, gia tri LT,
cua cac dong vat day thtr nghiém da giam
xubng dang ké (6 - 14h), cho thdy ching
lam gia ting doc tinh ddi véi cac loai
dong vat day thtr nghiém. Trong do, cac
loai dong vat day thu nghiém nhay cam
v6i amoni hon so véi pH.

Loi cam on: Pay 1a két qua cua dé
tai khoa hoc va cong nghé cap tinh duoc
ngan sach nha nudc tinh Thira Thién Hué
dau tu: “Nghién ciru dp dung chi thi sinh
hoc trong quan ly nudc thai cong nghiép o
tinh Thira Thién Hué”. Ma sb: TTH.2018-
KC.04.
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PANH GIA HAM LUQNG NHOM (AL) TRONG NUOC SACH
SUDUNG CHO MUC PiCH SINH HOAT CUA CAC PON VI

CAP NUGC QUY MO NHO GIAI POAN 2020 - 2022
Tran Quynh Tram"’, Nguyén Tuin Hai', Pd Phwong Hién', Lé Thai Ha?,
Nguyén Thi Mai Hwong!, P Vii Khanh Huyén', Ngé Trong Kién',
Nguyén Tuin Anh', Nguyén Manh Khai'
'Vién Strc khoe nghé nghiép va moi truong
2Cyc quan 1y méi trudng y té
Tém tit
Trong nghién citu nay, ham leong nhém dwoc phan tich, danh gid trong 266 mau
nuée sach cia 61 co sé cap mede cong sudt < 1.000 m*/ngay dém trén dia ban 11 tinh
khu vue phia Bdc trong giai doan 2020 - 2022. Két qua déanh gid cho thdy, 266 mdu
nuoc nghién ciu phat hién co nhom trong nuoc sach voi ham luwong dao dong tir 0,01
dén 1,42 mg/L. Mdc di ty 1é cdc mau nuwée cé ham lwong nhém khéng dat quy chudn
giam dan tir 2020 dén 2022, nhung trong giai doan 2020 - 2022, van c¢6 23/266 mau c6
ham lwong nhém khéng dat theo QCVN 01-1/2018/BYT chiém 8,64 %. Nguyén nhdn
dan dén két qua nay dwoc nhdn dinh la do cdc co sé cap nwée chwa tinh todn lirong
muéi nhém dwa vao sir dung chwa phit hop va kip thoi véi su bién doi ciia chdt lirong
nuwée dau vao, dan dén van con ton tai ham lwong nhom trong nuoc sach va trén hé
théng phan phéi. Khi danh gid moi twong quan gitta ham heong nhém va mot sé thong
s6 chat lwong nudce sach khdc, két qua cho thay do duc va nhém cé méi twong quan
thudn ré rét véi hé sé twong quan C.,..=079. Nguoc lai, méi twong quan gitka nhom
Véi chi $6 pecmanganat, amoni va dg cimg rdt thap.
Tir khéa: Nhom; Nhom trong nude sach; PAC; Cong suat < 1.000 m*/ngay. dém.
Abstract
Assessment of Aluminum contents in domestic water
in Northern provinces, period 2020 - 2022
In this study, the aluminium content was analyzed and evaluated in 266 samples
of clean water from 61 water supply facilities with capacities < 1,000 m’/day across
11 provinces in the northern region during the period of 2020 - 2022. The assessment
showed that aluminium was detected in clean water samples with concentrations
ranging from 0.01 to 1.42 mg/L. Although the proportion of samples with aluminium
levels not meeting the standard decreased from 2020 to 2022, during the period of 2020
- 2022, there were still 23 out of 266 samples with aluminium levels not meeting QCVN
01-1/2018/BYT, accounting for 8.64 %. The cause of this result was identified as water
supply facilities inadequately considering the number of aluminium salts used, which
needed to be more suitable and timely with the changing quality of the input water,
leading to the persistence of aluminium levels in clean water and distribution systems.
This research underscores the urgent need for water supply facilities to reevaluate
their practices and consider the potential health risks of high aluminium levels in
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clean water. When evaluating the correlation between aluminum levels and some other
parameters of clean water quality, the results showed that turbidity and aluminum had
a significantly positive correlation with a correlation coefficient of 0.79. Conversely,
the correlation between aluminium and permanganate index, ammonia, and hardness

was very low.

Keywords: Aluminium; Aluminium in clean water; PAC; Capacity under 1000

m?®/day and night.

“Tac gia lién hé, Email: quynhtramtran92@gmail.com
DOI: https://doi.org/10.63064/khtnmt.2024.583

1. Pat van dé

Nhém (Al) 1a nguyén t6 phd bién thir
ba trong vo trai dat va c6 thé ton tai & cac
ngudn nude trong ty nhién [1]. Ngoai ra,
cac mudi nhom nhu nhém sunfat (phén)
hodc poly aluminum chloride (PAC) dugc
str dung rong rai lam chat keo tu trong xtr
Iy nudc sach dé loai bo cac hat lo lung
va lam trong nudc. Tuy nhién, viéc su
dung hoa chit khong phu hop c6 thé din
dén tang ham lugng Al trong nudc sach
va su hién dién cua Al trong nudc da qua
xtr 1y van 1a chi dé duoc quan tam trong
nhiéu nam. Nghién ctru cia Berdend va
Trouwborst (1999) cho thdy mbi lién hé
giita Al trong dich thim tach c6 hai cho
bénh nhan chay than nhan tao [2]. Ngoai
ra, cac nghién ctru dich t& hoc da chi ra
mdi lién hé giita sy gia ting ty 1é mac bénh
Alzheimer ¢ nhitng vung c6 ham lugng Al
trong nudc udng cao [3. 4]. Ngudn nudc
sinh hoat néu chira nhiéu Al s& gy nhiing
hau qua x4u cho co thé.

Dé kiém soat chat lwong nudc an
udng, sinh hoat, B Y té d3 ban hanh
QCVN 01:2009/BYT - Quy chuin ky
thuat Qudc gia vé chét lugng nudc in
udng véi 109 chi tiéu, ap dung vdi cac
co s& cAp nude tap trung c6 cong suat >
1.000 m*/ngay. dém va QCVN 02:2009/
BYT - Quy chuin k¥ thuat quic gia vé
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chat luong nudc sinh hoat v&i 14 chi
tiéu gom 10 chi tiéu A (mau sic, mui
vi, d0 duc, clo du, pH, Amoni, chi s6
pecmanganat, Clorua, E.Coli, Coliform)
va 4 chi tiéu nhom B (Sit, do cimg,
Florua, As), ap dung ddi véi cac co so
cAp nude tip trung co cong suat < 1.000
m’/ngdy. dém. Al ciing 13 mot nguyén td
ton tai trong ngudn nudc va cling c6 mat
trong cac loai hoa chat xu 1y nude. Tuy
nhién truée day hau hét cac co sé cip
nude < 1.000 m*/ngay. dém déu thuc hién
theo QCVN 02:2009/BYT nén khong xét
nghiém, kiém tra dinh ky thong sb nay.
Nim 2018 BO Y té da ban hanh Thong
tu 41/2018/TT-BYT vé Quy chuén ky thuat
Quédc gia va quy dinh kiém tra, gidm sat
chét luong nude sach s dung cho muc dich
sinh hoat, khong con phan bi¢t nudc nong
thon hay do thi nhu quy dinh trong QCVN
01:2009/BYT va QCVN 02:2009/BYT.
Chinh vi vay, B6 Y té da quy dinh
gi61 han cho phép cua Al tai QCVN 01-
1:2018/BYT - Quy chuan k¥ thuat Qudc
gia vé chat lugng nude sach sir dung cho
muc dich sinh hoat, 1a 0,2 mg/L dé c6 thé
bao vé cho strc khoe cong dong [5].
Ngoai anh hudng t6i sttc khde, ham
luong Al trong nudc cao cling anh huong
t6i cac thong sb6 khac trong nudc nhu:
Lam tang d¢ duc (Costello, 1984) [6],
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anh huong dén qua trinh khtr tring (Hoff,
J. C., (1977) [7] va c6 thé lam ting ham
luong Al trong nude sach dén voi st dung
[6]. Khi st dung cac loai phén Al lam
chat keo tu dé xir Iy nudc, 50 % kha ning
no6 cé thé dan dén tang nong do Al trong
nuée da xir Iy so v6i ngudn nude tho [8]
va v6i ham luong Al tir 3,6 dén 6 mg/L
trong nudc da qua xu ly c6 kha nang lam
tang do duc cua nudc, giam hi¢u qua khir
trung va tang két tia nhom hydroxit trong
hé théng phan phdi [8, 9, 10, 11].

Tai Viét Nam, viéc st dung phén Al
nhu PAC duogc sir dung phd bién dé xir
1y nuée sach tai cac co sé cap nudc tap
trung. Theo Bdo cdo gidm sat nudc ndm
2020 va 2021 cua Vién Stc khoe nghé
nghi¢p va moi truong, viéc st dung phen
Al tai nhiéu co s& cap nude tap trung, dic
bi¢t nhiing co s& quy mdé nhd khu vuc
noéng thoén (cong suat < 1.000 m3/ngay.
dém) chua that sy chinh xac, nhiéu co so
dinh lugng theo kinh nghiém, lam tang
kha nang ham lugng Al trong nudc sach
sau xur 1y cao hon gidi han cho phép) [12,
13]. Theo thng ké cua Cuc Thuy loi, dén
nam 2020, c6 88,5 % nguoi dan khu vuc
néng thon s dung ngudn nudc hop vé
sinh va chi 51 % ngudi dan khu vuc ndng
thon st dung nudc dat tiéu chuan [14].
Tuy nhién, tir nam 2018 trg vé trude, nudc
sach tir cac co s& cap nudc tap trung khu
vuc ndng thon dugce danh gid theo QCVN
02:2009/BYT - Quy chuin k¥ thuat Quéc
gia vé chat lugng nudc sinh hoat, véi 14
chi tiéu, trong d6 khong quy dinh d6i véi
Al. Chinh vi vay, ham lugng Al trong
nudce sach clia cac co sd cap nude noi trén
hau nhu khong ¢6 co s dif licu.

Muc tiéu ctia nghién cru ndy nhiam
danh gid ham luong Al trong nudc sach

Nghién ciru

su dung cho muc dich sinh hoat cta cac
co s& cAp nudc tip trung ¢ cong suat <
1.000 m*/ngay. dém tai 11 tinh thanh phia
Bic giai doan 2020 dén nam 2022 dé c6
thé dua ra cai nhin cu thé vé ham luong
Al trong nuéc sach tai cac co sé cap nude
nay, bao quat hon 1a trén ca nudc va dé
xuat mot s6 bién phap khic phuc nham hd
trg cac co sé cAp nudce trong viée dam bao
cung cip luong hoa chit dé xir 1y nudc
sach dat tiéu chuan dén nguoi dan.

2. Poi twong va phwong phap
nghién ctru

2.1. Péi twong nghién ciru

Cac mau nude sach str dung cho muc
dich sinh hoat ciia cac co s& cip nude tap
trung c6 cong suat < 1.000 m3/ngay. dém
trén dia ban cac tinh Nam Dinh, Vinh
Phuac, Ha Nam, Hoa Binh, Lao Cai, Thai
Binh, Nghé An, Cao Bing (c6 st dung hoa
chat PAC dé xir 1y nudc) va cac tinh Yén
Bai, Son La, Bic Kan (khong sir dung hoa
chat PAC), giai doan 2020 - 2022.

Két qua xét nghiém cac mau nudc
sach ctia cac co sé cap nudc ndi trén tir
2020 dén 2022 va so sanh véi QCVN 01-
1:2018/BYT.

2.2. C& mdu nghién ciru

Trong 03 nam, to 2020 - 2022,
nghién ctru duoc thuc hién dbi voi tong
s6 61 co so cAp nudc, cong suit < 1.000
m*/ngay. dém va 266 miu nudc sach sir
dung cho muc dich sinh hoat, cac mau
liy timg nam khong duoc dong nhat vé
s6 miu do day 1a sb liéu hdi ctru duoc
lfiy tir nhiém vu cta Vién Stuc khoe nghé
nghiép va moi truong dya trén quyét
dinh di duoc phé duyét vé s6 mau lay
ting nam cy thé nhu sau:
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- Nam 2020: 11 co sé cap nudc trén
dia ban cac tinh Nam Dinh, Vinh Phic,
Ha Nam, Hoa Binh, Lao Cai, Thai Binh,
Ngh¢ An, Cao Béng, Yén Bai, Son La,
Bic Kan mdi co sé ldy 6 miu nudc.

- Nam 2021: 21 co s& cip nudc trén
dia ban cac tinh Nam Dinh, Vinh Phic,
Ha Nam, Hoa Binh, Lao Cai, Thai Binh,
Ngh¢ An, Cao Bfmg, Yén Bai, Son La,
Bic Kan mdi co s 1dy 4 miu nudc.

- Nam 2022: 29 co s& cip nudc trén
dia ban cac tinh Nam Dinh, Vinh Phuc,
Ha Nam, Hoa Binh, Lao Cai, Thai Binh,
Ngh¢ An, Cao B?mg, Yén Bai, Son La,
Bic Kan mdi co s 1dy 4 miu nudc.

2.3. Phwong phdp nghién ciru

2.3.1. Phuwong phap hoi ciru

Thu thap, tong hop két qua phan tich
chét luong nude sach va ra sodt cac bao
cao thuc dia, bao cao téng két tir nhiém vu
kiém tra, gidm sat viéc thuc hién dam bao
chét lugng sach st dung cho muc dich sinh
hoat ctia cac don vi cép nudce nude giai doan
2020 - 2022 ctia Vién Stre khoe nghé nghiép
va moi truong nham nhan phan tich, danh
gia, so sanh ham lugng Al cta céac tinh theo
cac nam voi QCVN 01-1:2018/BYT.

- Panh gia xu hudéng bién dong vé
ham lugng Al tai 11 tinh dugc lya chon cta
cac co sO cAp nudc co cong sudt < 1.000
m*/ngay. dém tir nam 2020 dén nam 2022.

va

02

Lll L_.Ll

Thii YénBdi SonLlaBickan Cao Nghé An

Hba  Lao Cai
Binh Binh

Nom Vin Mam

2.3.2. Phuong phap xu ly, danh gia
50 liéu

Két qua kiém tra chat lugng nudc ciia
cac co s& cAp nude co cong suit <1.000
m*/ngdy. dém duoc nhap va xt 1y bang
phan mém Excel.

St dung ham ANOVA va ham
Correlation trong Excel dé danh gia mdi
tuong quan va danh gia dugc y nghia
thong ké cua két qua.

Danh gid ham luong Al theo thoi
gian, vi tri ldy mau va theo timg tinh, két
hop phan tich thong tin tir cdc bao cdo
thuc dia dé nhan dinh nguyén nhan anh
huong dén ham luong Al trong nuée sach.

Quy chuén so sanh: Quy chuan ky
thuat quoc gia QCVN 01-1:2018/BYT vé
chat luong nudc sach st dung cho muc
dich sinh hoat.

3. Két qua va thao luin

3.1. Danh gia ham lugng Al trong
nwoc sach

Trong sb cic co so cap nudc duoc
danh gié, ngoai trir Bic Kan va Son La, ¢
dén 81,8 % céc co s& cép nudc trén dia ban
8 tinh c6 str dung PAC hoac céc loai phén
Al dé xur 1y 1am trong nudc, diéu nay dugc
thé hién ¢ két qua xét nghiém cac mau nudc
sach khi ty 1& cAc mau nudc sach phat hién
c6 Al 1én dén 75,9 %, déu la nhitng mau lay
tai cac co so c6 str dung PAC hodc phen Al

— 2020
— 2021
12022

Gi& han cho phép

Truc Oy: Don vi tinh

Tryc Ox: Tén cic tinh
nghién ciru

Bing x

Hinh 1: Biéu dé so sanh ham lugng Al trong cdc mdu nwde sach cdc tinh phia Bic
giai doan 2020 - 2022
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Két qua thu duoc cho thiy ham lugng
Al trung binh trong cdc mau nudc sach
1a 0,09 mg/L, dao dong trong khoang tir
0,015 dén 1,42 mg/L va co 8,6 % tong sb
mau nudc phan tich ¢c6 ham luong Al 16n
hon gi61 han cho phép 1a 0,2 mg/L. Riéng
nam 2020, cac nha may da co sy kiém soat
chit ché hon vé cach st dung hoa chat

Nghién ciru

cling nhu van hanh h¢ théng xur Iy nude, ti
1¢ s6 mau c¢6 ham lugng Al khong dat giGi
han cho phép giam con 21,2 % vdi 14/66
mau. Nam 2021, cdc mau c6 ham lugng
Al khong dat gidm manh khi chi con 2/82
mau khong dat quy chuan chiém 2,4 % va
tang nhe trd lai vao nam 2022 véi 7/116
mau khong dat chiém 6,0 % (Béang 1).

Bang 1. Ty 1¢ mau nwoc cé ham lwgng Al dat theo QCVN 01-1:2018/BYT ciia cdc co s6
cdp nwéc c6 cong suit < 1.000 m’/ ngay. dém tai cdc tinh phia Bic, giai doan 2020 - 2022

Nim 2020 Nim 2021 Nim 2022
Tén tinh Sf) o IAnau % 0 Sf) so IAn?m % s0 Sf) b IAm:m %:S6
mau | khong miu dat | ™Y khong miu dat | ™au khong mau
dat dat * | dat dat * | dat dat dat
Trung du va viing nii phia Bic
Lao Cai 3 3 50 % 3 1 75 % 12 0 100 %
Yén Bai 6 0 100 % 8 0 100% | 12 0 100 %
Son La 6 0 100 % 8 0 100% | 12 0 100 %
Bic Kan 6 0 100% | 12 0 100% | 12 0 100 %
Hoa Binh 6 0 100 % 8 0 100% | 10 2 83,3 %
Cao Bang 5 1 833% | 12 0 100% | 12 0 100 %
Pong bang Séng Hong
Nam Dinh 6 0 100 % 4 0 100 % 4 0 100 %
Vinh Phic 6 0 100 % 8 0 100% | 12 0 100 %
Ha Nam 2 4 333% | 4 0 100 % 8 0 100 %
Théi Binh 6 0 100 % 8 0 100 % 8 0 100 %
Khu vire mién Trung
Nghé An 0 0% 7 1 87 % 7 5 58,3 %
Tong miu 52 14 788% | 82 2 97,6 % | 109 7 94%

Khi dénh gia theo phan b dia 1y, khu
vuc Trung du va mién nai phia Béc c6 cac
tinh Lao Cai, Yén Bai, Cao Bang, Hoa
Binh 14 cac tinh c6 sir dung phén Al dé xur
Iy nude va nhin chung tat ca cac mau nudc
& cac tinh nay déu phat hién thay Al trong
nude trén toan hé théng phan phdi (tir bé
chtra nudc sau xtr 1y dén voi nude st dung
cua khach hang). Ham lugng Al & nhiing
tinh nay dao dong tir 0,014 - 0,514 mg/L.
Ti 1& cAc mau nudce co ham lugng Al>0,2
mg/L 13 6,5 %. Pac bi¢t Lao Cai la tinh co
ty 1& mau nudc vuot gidi han cho phép cao
nhat khi c6 dén 4/24 s6 miu trong 2 nim
lién tiép (2020 va 2021) c¢6 ham luong Al

dao dong tir 0,24 - 0,51mg/L, cao gip 2,5
lan gidi han t6i da cho phép. Nguoc lai,
tAt ca cac mau nudc léy tai Son La, Bic
Kan c¢6 dat QCVN 01-1:2018/BYT, vdi
ham luong Al trung binh 1a 0,02mg/L.

Twong tur, & khu vuc dong bang Song
Héng va khu vuc mién Trung, cac don vi
cap nude duge kiém tra déu sir dung phén
Al Két qua xét nghiém cac mau nudc déu
phat hién Al véi ham lugng dao dong tur
0,015 - 1,42 mg/L, cao hon so v&i khu
vuc Trung du va mién ndi phia Bic. Ti 1¢
cic mau nudc c6 ham luong Al cao hon
0,2 mg/L 14 15,1 %, cao hon nhiéu so véi
Trung du va mién nui phia Béc.
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Nghé An (thude khu vuc mién Trung)
1a tinh duy nhét trong ca 3 nim déu phat
hién mau nudc co Al cao, vuot gidi han
cho phép theo QCVN 01-1:2018/BYT
tir 1,3 - 7,1 lan. Pay ciing 14 tinh c6 ham
luong Al cao nhét trong cac tinh dugc
nghién ctru, véi ham luong Al trung binh
1a 0,2 mg/L, dao dong tur 0,05 - 1,42mg/L.

Qua két qua danh gia 266 mau nudc
sach trén dia ban 11 tinh thanh duoc lua
chon, nhan thdy rang cac mau c6 ham
luong Al vuot giéi han t6i da cho phép
déu st dung hoa chét phén va PAC dé lam
trong va xir Iy nude. Pa s6 cac don vi cip
nuéc déu dang st dung hoa chiat PAC cua
Viét Tri hoac PAC Trung Quéc, hoa chét
con han sir dung va ngudn gdc rd rang.
Tuy nhién, luong dua PAC vao st dung
dé 1am trong nudc tai cac cd s cap nudc
trong nghién ctru nay, hau hét chua dugc
tinh toan dua trén két qua dénh gia dg duc
nude thd ma chi yéu dya vao kinh nghiém
cua nguoi van hanh (qua quan sat do duc
nudc bang cam quan va dua theo thoi gian
mua mua/mua kho). Chinh vi vay, Al déu
duogc phat hién co trong cac mau nuéc
sach, trong do nhiéu miu c6 ham luong
Al cao hon gidi han cho phép (0,2 mg/L)

theo QCVN 01-1:2018/BYT. Bén canh
d6, cac co so cling chua tuan thi tan sudt
x¢ét nghiém chi tiéu Al theo quy dinh, nén
khong c6 bién phap xtr ly kip thoi va tang
kha ning tich liiy Al trén hé thdng phan
phéi. Ly do nay co thé dan dén nudc dén
khéach hang c6 ham lugng Al cao hon so
v6i nude trong bé chira nuwdc thanh pham
ctia don vi cap nudc.

Theo két qua xét nghiém va bao
cdo nhi€ém vy gidm sat nudc cua Vién
Stc khoe nghé nghiép va méi truong
nam 2020 c6 truong hgp nudce té1 nguoi
sir dung c6 ham luong Al cao dot bién
tai tinh Nghé An nam 2020, 1én toi 1,42
mg/L, cao gap 7,1 lan gidi han cho phép.
Va ciing ¢6 nhiéu tinh mic du mau nuée
trong bé thanh pham c6 ham luong Al dat
tiéu chuan cho phép nhung mau nudc trén
hé théng phan phdi lai khong dap tmg
dugc quy chuan, nhu vay, thuc té d3 co su
tich tu Al trén hé thong phéan phdi.

3.2. Pdnh gid xu hwong bién dong
ham lwong Al trong nwéc sach

Pé danh gia xu hudng bién dong
cuia Al trong cac mau nudc sach theo thoi
gian, ap dung phuong phap tinh toan va
biéu do Plot box and whisker.

82020 82021 B2022 MGidi han cho phép

0.5
>
005
A

Hinh 2: Biéu do plot box so sanh ham lwong Al trong cic mdu nwéc sach, giai
doan 2020 - 2022 tai cdc tinh khu vwe phia Bic
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Khi sir dung phuong phép thong ké
biéu dd Plot box and Whisker (Hinh 2)
nhan thay ham luong Al trung binh gidam
dan tir 2020 dén 2022. Tuy nhién, cac gia
tri nay déu nam trong khoang 95 % sé liéu
danh gia dugc cua tirng nam 2020, 2021,
2022, diéu nay cho thay, xu huéng giam
cia Al trong cac mau nuéc khong co y
nghia thong ké.

Bdng 2. So sanh ham lwong Al trong nwoc
sach gitra 03 nam (2020 - 2022)

Nim 2020 | Nam 2021 | Nam 2022
Ham lwong
Al trung 0,25 0,07 0,07
binh (mg/L)
p (2020 va 2021): 0,21
Giatrip p (2020 va 2022): 0,19
p (2021 va 2022): 0,43

Tuy nhién, khi str dung phuong phéap
t-test dé so sanh su khac nhau giira cac
bo sb liéu theo thoi gian, nhin théy ham
lugng Al trong cic mau nudc sach giita
cac ndm khong c6 sy khac biét véi p >
0,05 (Bang 2).

Bing 3. Bing hé sé phan tich Phu’o’ng sai
clia cdc tinh phia Bac
giai doan 2020 - 2022

Cac tinh S:) T0;1 g P-value| F F crit
mau | mau
Hoa Binh | 26
Lao Cai 22
BicKan | 34
Yén Bai 26
Son La 23
Cao Béng 30 | 266 |7.9E-22]15.791| 1.869
Nam Dinh | 14
Vinh Phiac | 26
Ha Nam 18
Thai Binh | 22
Nghé An | 26

Nhu vay, mac du ham lugng Al trong
cac mau nudc sach cua cac co sé cap nudc
trén dia ban khu vuc phia Bac giam dan tu

Nghién ciru

nam 2020 - 2022, nhung xu huéng gidm
nay khong c6 ¥ nghia thong ke.

Khi so sanh gitra cac tinh nhan théy,
ham luong Al trong cidc mau nudc sach
gitra cac tinh co sy khéc biét c6 y nghia
thong ké, voi p < 0,05 va gia tri F (15,8)
>F_. (1,87).

3.3. Méi twong quan giita ham luong
Al va mét sé yéu t6 trong nuwéc sach

Trong xu 1y nudce, phen Al dugce st
dung dé giam do duc trong nudc dau vao
do kha ning hap thu cac tap chit c6 trong
nudc, tao thanh cac bong cin céd kich
thudc 10n hon c6 kha ning tu ling. Mot
s6 yéu t6 anh huong dén qua trinh nay bao
gém pH, nhiét d6 cia nudc, ham lugng
cac tap chét cua nuée, bao gém ham lugng
do duc, ham lugng chét hiru co va cac ion
trai dau, lidu lugng phén Al dua vao,...
Trong khuon khd ctia nghién ctru, theo két
qua hdi clru, ra soat bao cdo thuc dia, sb
lidu vé liéu luong phén Al dua vao, nhiét
dd cua nude, ham luong tap chét trong
nuéc dau vao cua cac don vi cip nudc
khong c6. Chinh vi vay, méi twong quan
giita cac thong s6 nhu chi s6 pecmanganat
(ham lugng hitu co), do duc, do cung,
ham luong amoni (dai di¢n cho cac ion
trai déu) duogc danh gid, so sanh véi ham
lugng Al trong cac mau nude sach.

* Moi twong quan gitta Al va do duc

Do duc trong nude nguyén lidu quyét
dinh liéu lugng phén Al can sir dung dé xir
ly nudc, theo do quyét dinh ham lugng Al
trong nudc sau xir Iy. Bang 4 cho thay mdi
tuong quan thudn chat ché gitra d¢ duc va
ham luong Al trong nude véi hé sb twong
quan C__ = 0,79. Diéu nay cho thay, do
duc trong nudc cao, lugng phén Al can bd
sung vao nudc cao, dan dén ham luong Al
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trong nuc ting cao. Theo két qua hoi ctru
cac bao cao thuc dia tai cac don vi cép
nude duoce kiém tra, viée tinh toan luong
phén Al can st dung tai nhiéu co s& chu
yéu dua vao kinh nghiém cta can bo van
hanh, dan dén lugng can st dung co thé
cao hon mirc can thiét va lam tang ham
lugng Al c6 trong nudc sau xu 1y, tham
chi cao hon QCVN 01-1:2018/BYT.

Bing 4. Hé 56 twong quan giiva Al va chi sé

* Moi twong quan gitka Al va chi s6
pecmanganat, amoni va do cung

Nguoc lai voi két qua danh gia mdi
twong quan gitra Al va d¢ duc trong nuéc
sach, két qua danh gia mdi tuong quan
ctia Al va cac thong s khac cho thdy mbi
tuong quan khong rd rét hodc khong co
mdi tuong quan. Cu thé nhu sau:

Pecmanganat, dp Duc, Amoni va Dj cirng

Puc Nhom Do cirng Pecmanganat Amoni
Duc 1 0,79 - - -
Nhom 0,79 1 -0,159 0,060 0,074
D¢ cirng - -0,159 1 -0,066 0,012
Pecmanganat - 0,060 -0,066 | 0,365
Amoni - 0,074 0,012 0,365 1

Méi twong quan giita ham luong Al
v6i chi s pecmanganat va amoni c6 mdi
tuong quan thuan, tuy nhién ciing khong
dugc 1o rang véi hé sd twong quan lan
lugt C__, = 0,060 va C__ = 0,074 diéu
nay ciing co thé thdy néu ham luwong
pecmanganat va amoni cao ciing ¢ thé
gy anh huong dén qué trinh xir Iy Al va
nguoc lai véi chi tiéu pecmanganat va
amoni chi tiéu d6 cung lai c6 mdi twong
quan nghich v6i C__ = -0,159.

el

4. Két luan va Khuyén nghi

Trong giai doan 2020 - 2022 déu
phat hién c6 mau nude khong dat QCVN
01-1:2018/BYT dbi voi ham lugng Al
mic du vay ty 1é cac mau khong dép tng
QCVN 01-1:2018/BYT c¢6 xu hudng
giam dan tir nam 2020 - 2022.

Két qua danh gid mdi twong quan
gilra cac thong sd chat luong nudc sach
v6oi ham lugng Al cho théy, do duc va Al
c6 mbi twong quan thudn chit ché véi
hé s6 tuong quan dat 0,79. Céac thong sd
pecmanganat, amoni va do ctmg dé cho
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mdi twong quan thuan/nghich khéng 16
rét v6i hé sb tuong quan lan luot la Copu™

el
0,060; C_ =0,074vaC,__=-0,159.

Mot trong nhitng nguyén nhan dan
dén ham luong Al trong cic miu nudc
sach cao hon QCVN 01-1:2018/BYT la
do can b van hanh udce tinh luong phen
Al can st dung dua vao kinh nghiém cta
ban than, din dén lugng Al bd sung cd
thé cao hon can thiét. Didu nay ting kha
ning Al tich lity trong hé théng phan phoi.
Chinh vi vdy, cac co s& cép nudc, dac biét
co s& ¢6 cong suat nho (< 1.000 m*/ngay.
dém) can ting cudng dao tao, nang cao
nang luc vé quan ly, van hanh cho can bo
van hanh hé théng xtr ly nudc; Pau tu,
nang cip hé théng dinh lugng hoa chat
chinh xac va co s& ha téng phuc vu cho
qué trinh tinh todn, dinh lugng hoa chét
st dung phu hop voi chat luong nude dau
vao. Bén canh d6, cac co s¢ cép nude can
chu dong suc rua, v¢ sinh thuong xuyén
duong dng phan phdi nuée, han ché nguy
co tich lity Al bén trong hé thong va ting
cuong kiém tra chit lugng nudc sach

el el
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su dung cho muc dich sinh hoat thuong
xuyén dé co thé danh gia chat luong nude
ctia don vi minh va c6 bién phap khic
phuc kip thoi, dam bao kiém soat chat
luong nude tot va an toan hon.
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XAY DUNG HE THONG GIAM SAT CHAT LUQNG
KHONG KHI TINH NINH THUAN TU TU LIEU ANH VE TINH
VA DU LIEU KHi TUQNG THUY VAN NGUON MO

Pinh Bio Ngoc!, Duwong Thi Hong Yén?, Lé Thi Kim Thoa?
L& Pirc Hoang?, Pao Thi Lwu?, Phi Thi Thu Hoang?
Ngb Thi Bich Hong?, Mai Quang Tudn®*, Trinh Xuin Quang*
'Truong Pai hoc M6 - Dia chit
2Vién Dia ly, Vién Han 1am Khoa hoc va Cong nghé Viét Nam
3Truong Pai hoc Tai nguyén va Moi truong Ha Noi
‘Phan hi¢u Truong Dai hoc Tai nguyén va Moéi truong Ha Noi tai tinh Thanh Hoa
Tém tit
Cdc vin dé vé moi triong ddc biét la méi truong khéng khi tac dong I6n t6i sire
khée ciia nguoi dan. Do dé doi héi can cé sw gidm sdt thwong xuyén, lién tuc cdc
nguon phat thai dé dea ra nhitng théng tin canh bdo, khuyén nghi sém nhat t6i ngieoi
dan tro giip céng tac phong ngiva va giam thiéu tac dong tiv 6 nhiém khéng khi. Vi
muc dich cung cdp cong cu tro givip dé giam thiéu cdc tdc dong tir 6 nhiém khong khi
161 nguwoi dan néu trén bai bdo di dé xudt quy trinh cong nghé xdy dung hé thong
trén cong nghé WebGlIS su dung Google Earth Engine thu thdp va phan tich dir liéu
danh vé tinh Sentinel 5P da thoi gian két hop véi dit liéu khi twong thity van nguon me
(cung cdp béi Weather API) dé thanh Idp ban do chat lwong khong khi. Hé thong dwoc
xdy dung trén nén tang NodeJS mién phi. Dir liéu hé thong duwoc thu thip tir Google
Earth Engine va “Weather API”; Luu trit va quan ly trong hé quan tri co so dir li¢u
PostgreSQL, truc quan hoa s dung bo thuw vién Leaflet.
Tir khoa: Google Earth Engine; Sentinel 5P; Chat luong khong khi.
Abstract

Developing an air quality monitoring system in Ninh Thuan province from multi-
temporal remote sensing image data and open-source hydrometeorological data

Environmental issues, especially the air environment, significantly impact people s
health. Therefore, regular and continuous monitoring of emission sources is required
to provide the earliest warning information and recommendations to people to help
prevent and minimize the impacts of air pollution. To minimize the impacts of air
pollution on the people mentioned above, the article proposed a technological process
to build a system based on WebGlS technology; the system uses Google Earth Engine
to collect and analyze data. Multi-temporal remote sensing Sentinel 5P combines with
open-source hydrometeorological data (provided by Weather API) to create air quality
maps. The system is built on the free NodeJS platform. System data is collected from
Google Earth Engine and “Weather API”; Stored and managed in the PostgreSQL
database management system, visualized using the Leaflet library.

Keywords: Google Earth Engine; Sentinel 5P; Air quality.
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1. Pat van dé

O nhiém khong khi co tic dong
tryc tiép toi strc khoe cua nguoi dan va
gian tiép téi sy phat trién kinh té cua cac
dia phuong trong c4 nudc. Do do, viéc
theo doi, danh gia cac chi sé chat luong
khong khi thuong xuyén lién tuc s€ trg
giup cho cac nha quan 1y dua ra cac quy
hoach cho viéc phat trién xay dung céc
khu cong nghiép, khai khoang, phat trién
ha tang giao thong dé giam thiéu toi da
t6i strc khoe va doi séng clia ngudi dan.
Tuy nhién, viéc quan tric, gidm sat chét
luong khong khi hién nay tép trung chu
yéu vao mang ludi cac tram quan tric mat
dat. Uu diém cua phuong phap quan tric
truc tiép dua trén cac tram do mat dat 1a
cung cép sb liéu thoi gian thyc va cho do
chinh x4c cao. Mic du di dugc dau tu va
phat trién manh mé trong nhiing nim gan
day, tuy nhién s6 lugng cac tram quan tric
chat luong khong khi van chua dap tmg
duoc yéu cau, do mdi tram chi c6 thé dua
ra dugc cac chi s vé chat luong khong
khi trong mot pham vi khong gian khiém
tén ma khong phan anh dugc xu thé va
phan b6 chat lwgng khong khi lién tuc trén
mot khu vue rong 16n. Ngoai ra, cac tram
do chu yéu tap trung & cac thanh phd 16n
nhu Ha Noi hay thanh phé H6 Chi Minh,
v6i cac tinh dang phat trién thi sé lugng
c4c tram rat it va co tinh khong c6 tram ty
dong nao.

Vién tham 12 mot cong cu trg giup
déc luc cho viée giam sat cac tham s6 moi
truong, trong d6 co cac chi sd chat lugng
moi truong khong khi. Voi loi thé c6 thé
quan sat dién tich rong trén bé mat trai
dat ma khong can cur nguoi toi thyc dia,
ngoai ra v6i tu liéu anh vién tham c6 thé
truy xudt cac su kién tai bién dién ra trong

Nghién ciru

qua khtr trg gitip viéc danh gia hau qua va
rat ra cac kinh nghiém trong viéc phong
chéng giam thiéu tac dong tir 6 nhidm
khong khi.

Hi¢n nay, Google Earth Engine la dia
chi tin cdy cho phép nguodi st dung truy
cap kho tu liéu anh vé tinh mién phi 16n
v6i nhiéu loai anh vé tinh véi cac thudc
tinh k¥ thuat da dang. Hon ntra, Google
Earth Engine con cung cip cac bo cong
cy, thu vién 1ap trinh tro giup vi¢c phan
tich cac yéu to trén anh vé tinh kha tt.
Ngoai cung cép cac bd thu vién, cong cu,
Google Earth Engine con cung cdp céc
thuat toan hoc may (machine learning) va
hoc sau (deep learning) phuc vu cac bai
toan nhu phan loai cac d6i tugng trén anh
vé tinh, gidm st theo ddi sy thay doi cac
dbi twong trén mat dat st dung anh vé tinh
luu trir, cap nhat trong kho dir li¢u. Mac
du Google Earth Engine 12 nén taing manh
cung cap dir liéu va cong cu phan tich anh
v€ tinh. Tuy nhién, v6i cac thu vién va
cong cu két hop giira 2 ngudn tu liéu anh
v¢€ tinh va dir li¢u vector (shapefile hodc
geodatabase) kha han ché, diéu d6 lam
giam kha nang phan tich khi st dung dix
liéu b6 trg ngoai hé thong do nguoi dung
cung cap thém.

Ngoai tu liéu anh vién tham da thoi
gian, hién nay con rat nhiéu nguon cung
cap dir lidu khi tugng thiy van truc tuyén
duogc chia sé rong rai thong qua ki thuat
Restful API. Cac ngudn tu liéu nay da
s6 duoc cung cap tir co quan quéan 1y khi
quyén va dai dwong qudc gia Hoa Ki
(NOAA) va hé thong dy bao pho toan cau
(Global Forecast System - GFS) 1a mot
md hinh dyu béo thoi tiét duge cung cép
boi Trung tim dy bao moi trudng qubc gia
My (National Center for Environmental
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Prediction - NCEP). Cac s6 liéu trén dugc
cap nhat thuong xuyén sau 3 gio, 6 gio va
12 gio dong thoi duoc du bao 3 ngay, 6
ngay hodc dai hon. Cac ngudn dit liéu nay
cling rat hiru ich giup viéc cung cap dir
lidu giam sat gan theo thoi gian thuc vé
khi tugng thuy van, dac biét 1a cac chi sb
chét lugng khong khi.

Tu nhitng phan tich trén nhom tac
gia da lya chon Google Earth Engine két
hop vo1 bd thu vién phan tich khong gian
TurfJS va ngudn dir liéu khi twong thiy
van ngudn md dugc cung cép tir trang
Weather API (https://www.weatherapi.
com/) dé giam sat cac chi s6 khong khi tai
tinh Ninh Thuén trong nhitng khoang thoi
gian khac nhau tir qua khtr téi hién tai. H¢
thong duoc xay dung trén cac cong nghé
mi ngudén mé nhu NodeJS cho viée két
nbi v6i Google Earth Engine, cung cip
cac dich vu ban dd thong qua API; Co s&
dir liéu do ngudi dung cung cp duge luu
trir trén hé thong qua hé quan trj co so dir
liéu ma ngudén mé PostgreSQL.

2. Phuwong phap nghién ctru

2.1. Cac nghién ciru co lién quan

Hién nay & Viét Nam va trén thé gioi
c6 rat nhiéu nghién ctru tng dung tu liéu
anh vién tham dé giam sat chit luong
khong khi nhu nghién ctu st dung tu
liéu anh Sentiel 2, Landsat 8 két hop véi
anh Sentinel 5P va MODIS, dir liéu sau
d6 duoc xir Iy va phan tich trén nén tang
Google Earth Engine dé giam sat chat
luong khong khi trong thoi gian 24 gio
tai thanh phé Ha Noi [1]. Mot nghién ctru
gan tuong tu cling dugc ap dung cho viée
danh gia 6 nhiém khong khi tai mo dat
Dip Bang thong qua str dung anh Sentinel
5[2]. Piém chung cta cac nghién ciru trén
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da dwa ra dugc phuong phap trich xuat dir
liéu chat luong khong khi tir anh vé tinh
vién tham va truc quan héa trén ban do.

Mot s6 nghién ctu khac tng dung
dir liéu khong gian dia 1y (GIS) va cac mo
hinh AERMOD dé tinh toan sy lan truyén
chat gay 6 nhiém khong khi nham danh gia
vung anh hudng va tac dong cua cac thanh
phan 6 nhiém khong khi [3]. Nghién ctru
nay trinh bay rd phuong phap mo hinh hoa
moi trudng, mo hinh phat tan chat 6 nhiém
tir ngudn diém lién tuc cua Sitton va mot sd
mo hinh lan truyén chat 6 nhiém.

Véi cac nghién cuu trén c6 nhugc
diém 1a thiéu tinh linh dong vé khoang
thoi gian theo doi chat lugng khong khi;
Viéc thu thap va luu trit dir liéu chua dugc
thuc hién mdt cach tu dong va thuong
xuyén, thoi gian nhan dir liéu 1a 24 gio
mot 1an, chua dap tng duoc tinh thoi sy
cua dir liéu, déng thoi dua ra cac bao cao
khuyén nghi; Nguén dit liéu dau vao ctia
phan tich dwa chu yéu tir kho tu liéu cta
Google chua st dung dén cac dir lidu
khong gian tir phia nguoi dung nhu hién
trang st dung dat, dan cu,... dan toi tinh
thoi su cua viée thong ké, phan tich chua
cao, chua cung cap bd cong cu theo ddi
chat luong khong khi t6i cac nha quan 1y.

2.2. Di ligu dau vao va cong nghé
WebGIS tw dong trich xudt théng tin
chit lwong khong khi

2.2.1. Dt liéu dau vao ciia hé théng

Ngudn tir liéu st dung cho hé thong
dugc thu thap tir 3 ngudn. Tu liéu anh vé
tinh Sentinel 5 duoc thu thap mién phi
tu kho dir liéu cua Google Earth Engine.
Tu liéu khi twong thiy vin va chat luong
khong khi: Kinh phi phu thuc vao sd luot
cac yéu cau truy cap dir liéu cua trang
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website Weather API, mién phi néu luot
yéu cau truy cap dit liéu nhé hon 1.000.000
luot trén 1 thang, véi sb luot truy cap 1on
hon 1.000.000 trén thang s& bit dau tinh
phi. Céc tur liéu tir cac tram quan tric ctia
Tinh do cac don vi phdi hop cung cép.

Nghién ciru

Sau day la bang so sanh cac chi
s6 chit luong khong khi gitra anh vé
tinh, Web WeatherAPL.com va QCVN
05:2023/BTNMT va chi sé chit luong
khong khi Ninh Thuéan dang thyc hién.

Bing 1. Danh muc cdc chi sé chit lwong khéong khi
dugc danh gid tir cdc nguon khdac nhau

STT| Chisb ch%ﬁﬁm/ Ninh Thuin Weatcl(‘)iAPI‘ veAtI;zh Ghi chi
1 [so, X X X X
2 |CO X X X X Sentinel-5p
3 INO, X X X X
4 o, X X X X
5 |TSP X X
6 |Bui PM10 X X
7 |Bui PM2.5 X X
8 |CH, X X Sentinel-5p
9 |CHO X Sentinel-5p

Theo QCVN 05:2023/BTNMT c6 7
thong s6 vé moi trudng khong khi [4]. Ninh
Thuan hién nay dang quan tric 5/7 thong
sO co ban so véi QCVN 05:2023/BTNMT.
Anh vién tham két hop véi API c6 6/7 thong
sO co ban so véi QCVN 05:2023/BTNMT.
Thong sé duoc chiét suat 1a CH , khong co
trong QCVN 05:2023/BTNMT. Nhu vay,
viée tmg dung cong nghé vién tham két hop
v6i API hd tro tot cho phuong phap quan
trac truyén théng. Cu thé: Cong nghé vién
tham két hop voi API cho két qua quan tric
hang ngay, con phuong phép truyén thng
quan tric 2 thang/1an ddi v6i chit luong moi
truong khong khi tai mai truong tac dong,
01 thang/lan ddi véi chét luong méi truong
khong khi tai méi truong nén.

Céc thong tin vé thoi tiét, moi trudong
khong khi dugc thu thap thong qua
WeatherAPI.com cung cip quyén truy cap
vao dir liéu thoi tiét va dia 1y thong qua
API du6i dang JSON/ XML. N6 cho phép

cac nha phat trién tao cac tmg dung may
tinh dé ban, web va di dong bang cach sir
dung dit liéu nay rat d& dang. WeatherAPI
cung cép dit liéu sau thong qua API gdm
2 nhém théng sb:

Céc thong s6 vé khi tuong thity van
gom: Nhiét do, diéu kién thoi tiét nhu
swong mu, quang may,... huéng gio, toc
do gio, lugng mua, do6 am, do may, ...

Céc tham sb vé chat lugng khong khi
gom: CO, NO,, O,, SO,, PM2.5, PM10.
Dt liéu nay cung cap thoi gian thyc (6
tiéng/1 1an); Dir lidu du bao thoi tiét cho
14 ngay véi ban ¢ tinh phi va 3 ngay voi
ban mién phi, cung cap dir liéu lich sir va
thong tin canh bdo thoi tiét.

2.2.2. So do cong nghé WebGIS gidm
sdt chat liwong khong khi tinh Ninh Thudn

Hé thong dugc xay dung véi so do
hoat dong (Hinh 1).
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json, notify Geosjon
T —
- . <«
request, listen “ 1] [s] [ -]
PostgresSQL NodeJS Client

(Express + socket.io + pg)

(socket.io + leaflet.js)

Hinh 1: So dé hoat dgng ciia h¢ thong

Hé théng st dung Express
framework c6 nhiém vu tiép nhin va
phan hdi cac yéu ciu tir trang web. Co
s& dit liéu hé théng dugc st dung 1a dir
liéu dinh dang JSON duoc trich Xuét tir
dir liéu shapefile nguoi dung tai 1én hé
théng. Cac dir liéu JSON nay dugc luu
trlr trong PostgresSQL, hé quan tri co s¢
dir liéu duoc tich hop dé quan 1y dir liéu
khong gian dia ly. May cha hé thong xir
1y dir liéu thoi gian thuc bang cach két
hop thong bao va ling nghe, hai phuong
phép trong PostgreSQL va Socket.io, bd
thu vién trong NodelS. Khi dit liéu dugc

Di liéu nén,
chuyén dé
(shapefile)

geojson

»
>

JS50ON

cheén hoac cap nhat vao PostgreSQL, mot
“thong bao” bao gdm hai thanh phén,
thong béo va tai trong, s& duoc giri dén
may chu. May chu Nodejs s€ st dung truy
van “Listen” dé ling nghe cac thong bao
tir PostgreSQL. Khi mét thong bao ton
tai, may chu NodelS sé st dung socket.io
dé giri tai trong tir may chii dén cac may
khach. Ngoai ra, hé thong ciing cung cép
kha nang hién thi, truy vén dit liéu ban dd
bang cach truy van dir liéu tir PostgreSQL
du6i dang GeoJson két hop voi bo thu
vién lealfet.

PostGIS

T

geojson

geojson

API théi thiét i
nodejs server
Dir liéu anh vé tinh Geotiff T

(Sentinel 5,
Landsar 8)

> .BCC!

el

geojson

Hinh 2: So dé hoat djng chi tiét ciia hé thong

Dt liéu nén va chuyén dé sé
duogc luu trlr trong hé quan tri CSDL
PostgreSQL. Cac dir li¢u nay s€ thong
qua NodeJS Server chuyén ddi sang dang
GeoJson va két hop v6i bo thu vién truc
quan hoéa dir liéu khong gian Leaflet dé
hién thi ban dd trén nén WebGIS.

Dir lidu vé thoi tiét s& dugc goi
tir API cta nha cung cp, dit liéu nay sé
dugc phan tich va chuyén doi dir liéu vé
dang JSON thong qua Server NodelS.
Dir liéu duoc triét xuit chira thong tin
vé toa do diém, thong tin thoi tiét va chi
s6 khong khi s& duoc két hop vé6i bo thu
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vién Leaflet hién thi trén ban d6 trén nén
WebGIS.

3. Két qua

3.1. Két qua ban do hién thi di
liéu chit lwong khong khi ti nguon mé
Weather API

Céc diém mau xanh thé hién trén
ban dd 1a 32 diém quan tric duoc nhom
tac gia lya chon bao gém cac khu cong
nghi€p, mdé khodng san, cac nat giao
thong cua tinh Ninh Thuan phuc vu viéc
quan trac. Ngoai ra, ngudi quan 1y co thé
thém m&i cac diém quan trac truc tiép trén
ban dd va ngay lap tic nhan duogc s6 liéu

Tl BindaPOF

Lich it et gng Knang ki

Lich sif CLKK ti ngui ding

Lich st chat lugng khéng khi ctia cac diém quan trac

Ks03 20/05/2024 - 11:00 3471

20/05/2024 - 11:00 71

ccos 20/05/2024 - 11:00 2471

test2 20/05/2024 - 11:00 673

K50 20/05/2024 - 11:00 3471

Ks02 29/05/2024 - 11:00 5407

29/05/2024 - 11:00 5407

ccnot

103 20/05/2024 - 11:00

5407

/05/2024 - 1100

Nghién ciru

tur tram vira dugc thém do6 thong qua chirc
ning thém méi tram duoc cung cip bai
hé théng. Mau sic cua cac diém sé thé
hién muc do 6 nhiém khong khi tai cac
diém d6 véi thang cha giai goc trén bén
trai man hinh nhu xanh 14 cay thé hién chi
s6 khong khi t6t, mau vang thé hién trung
binh, mau cam khong tét cho nhém nhay
cam,... Ngoai ra khi nguoi ding bim vao
tung diém sé& co ctra s6 hién thi chi tiét cac
thong s khong khi nhu CO, O,, PM10,
PM2.5,... DUt liéu cac tram quan trac nay
s& duoc ty dong ghi lai 1 tiéng 1 1an va
dugc quan 1y trén hé théng véi giao hién
0 Hinh 4.

TRUNG QUbE
B, o RN (ﬂ-w‘“ :

e a

Hinh 4: Trang qudn tri dit liéu thu thdp tir cdc tram
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Dit liéu luu trit c6 thé dugc trich xut
dué6i dang Excel dé phuc vu cong tac bao
cao hoac chia sé dir liéu.

3.2. Két quad bin dé div lieu chit
lwong khong khi két hop tw liéu anh vé
tinh va khi twong thiiy vin nguon mé

Anh vé tinh dugc st dung trong h¢
thong 1a anh Sentinel 5P. Ngudi dung c6
thé chon khoang thoi gian xem anh, dong

thoi ¢ thé tai anh vé tinh vé dé phuc vu
cho viéc phan tich chuyén sau hon. Hinh
5 thé hién giao dién tai anh vé tinh.

Ngoai cho phép tim kiém anh vé tinh
tai 1 khoang thoi gian, hé théng con cho
phép nguoi dung danh gia sy thay doi cac
thanh phan khong khi gitta 2 khoang thoi
gian khac nhau trg giap cac nha quan ly
danh gia su thay d6i cung 1 khu vuc qua 2
khoang thoi gian (Hinh 6).

EETT ST e—
Lopbando

« iém quantric @
e
@ Twmglbih
@ Kning 16t cho cic nhém nhay cim.
@ xeng lhmanh
@ watinong 6t
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Xem anh vé tinh

» Vung nh hudng

~ Wanh chinh
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Hinh 5: Trang gidm sdt chit lwong khong khi siv dung dnh vé tinh két hop véi thong tin
tie div lieu khi twong thiiy vin nguon mo

_

Rysa—

Ldp ban dd

« Diém quan tric @
(13
® Trung bin
@ King 161 cho cic v rnay i
@ Kidog lich manh
@ Ritiengtst
@ nouy tién

TRUNG QUEC e
& o T

\“;q.‘/nmb\ S s
ey ol
" ,4"" 3 ."3{"
., 4 PN
Lo 2, a
o

BIEN BONG

L
GUAN DAG TRUGNG 54 |
Y

o e o
N et ;_
ST B

[ sing T e = =&

Hinh 6: Trang gidm sdt chit lwong khéng khi sir dung dnh vé tinh két hop véi thong tin
tir div liéu khi twong thily vian nguon mdo tai 2 khodng thoi gian khdc nhau ciia cung mot
khu viee
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BIEN BONG

0 0025 005 i
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BUAN DAG TRUGNG 34 |

Hinh 7: Trang gidm sdt chdt lwong khong khi sir dung dnh vé tinh két hop véi thong tin
tir div liéu khi twong thity vin nguéon mé tai 2 khodng thoi gian khdc nhau ciia ciing mjt
khu viee véi thong sé gidm sdt la CO thoi gian gidm sdt dnh trdi la 14 dén 21 thing 4 nam
2024, anh phii thoi gian 14 dén 21 thing 5 nam 2024

Nguoi ding c6 thé sir dung thanh kéo
truot gitta man hinh dé quan sat su thay
d6i ctia thanh phan CO giira 2 khoang thoi
gian (Hinh 7). Ngoai ra, hé thong ciing
cung cip chirc ning théng ké qua biéu d6

dé trg gitp cac nha quan 1y ¢ thé quan
1y duoc cac thong tin vé ngudn phét thai
khong khi, chi s6 chat lugng khong khi
thay doi theo thoi gian dugc thé hién qua

Hinh 8.

Biéu db 56 Iugng khu céng nghiép, nha may qua cac nam

Biéu do cac tham s6 méi trudng PM2.5, PM10, CO qua céc thang

Hinh 8: Chikc ning thong ké dang biéu do ciia hé théng

4. Két ludn

Nghién ciru da dua ra gidi thiéu
phuong phiap st dung Google Earth
Engine dé trg gitip theo ddi chat lugng
khong khi trén tu liéu dnh v¢ tinh Sentinel
5 két hop voi dir liéu khi twong thay vin
ngudn mad. Nghién ctru nay da xay dung
hé théng cho phép nguoi ding c6 thé thuc
hién cac theo ddi tai nhidu khu vuc khéc
nhau trén dia ban tinh Ninh Thuan tai cac
khoang thoi gian khac nhau.

Ngoai ra dir liéu sau khi phan tich
cling dugc hé thong cho phép ngudi ding
tai vé hodc luu trit vao co so dir liéu phuc
vu cho cac phan tich chuyén sau hoac lam
co 56 so sanh, d6i chiéu véi thyc dia.

Loi cam on: Bai bao nay la mot
phan két qua nghién ctu cua dé tai
“Nghién ciru ung dung dnh vé tinh quang
hoc két hop cong nghé GIS trong quadn Iy,
gidm sdt cac nguon phat thai khéng khi
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tai tinh Ninh Thugn”. Tap thé tac gia xin
chan thanh cam on sy phdi hop cua S&
KH&CN Ninh Thuan, S6 TN&MT Ninh
Thuan va cac don vi lién quan trong qua
trinh thyc hién d€ tai va bai béo.
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AP DUNG PHUONG PHAP PHAN TiCH THU BAC (AHP)
VA MOORA TRONG LUA CHON NHA CUNG CAP DICH VU
LOGISTICS CUA CONG TY TNHH GIAO NHAN

HANG HOA VINAKO
Db Thi Ngoc Thity’, Téng Thi Bich Ngoc, Pham Thi Van Anh, Vii Tuyét Nhi
Truong Pai hoc Tai nguyén va Moi truong Ha Noi

Tém tit

Nghién ciru nay gidi thiéu sw két hop giita hai phwong phdp danh gid da tiéu
chi trong van dé nghién ciru lira chon nha cung cdp bang phwong phdp phdn tich thir
bdc (AHP) va phwong phdp MOORA. Cé rat it cdc nghién ciru sir dung két hop hai
phwong phap nay trong linh vuc kinh doanh dich vu logistics. Phwong phap AHP
dwoc sir dung dé xac dinh trong 56 tuwong déi ciia cac tiéu chi lva chon nha cung cd'p
dich vu van tai hang hoa, trong khi MOORA dwoc sw dung de xé}) hang thwr tw wu
tién giita cdc nha cung cdp dwa theo thé manh ciia ho. Viéc sit dung phiwong phdp
dinh lwong gitip cdi thién hon tinh thuyét phuc va khoa hoc trong viéc danh gid, ra
quyét dinh lya chon nha cung cap. Nghién civu nay thye hién tai mot doanh nghiép
sir dung dich vu thué nha van chuyén hang héa quoc té bang dwong bién tir Viét Nam
t6i Nhdt Ban. Két qua cho thdy, mau nghién cieu va cdc tiéu chi danh gid la dang tin
cdy va phit hop. Xdc dinh dwoc thir tw wu tién lwa chon cdc nha cung cdp givip doanh
nghiép VINAKO cai thién tinh chinh xac va hiéu qua trong quy trinh lva chon nha
cung cdp. Pong thoi, nghién civu ndy ¢é y nghia khoa hoc déng gép vao cdc phwong
phap nghién ciru va thuc hanh cho cac doanh nghiép kinh doanh dich vu logistics
tai Viet Nam.

Tir khéa: Nha cung cdp dich vu logistics; Phuong phap AHP; Phuong phéap
MOORA.

Abstract
Applying the Analytic Hierarchy Process (AHP) and MOORA methods in selecting

a logistics service supplier for VINAKO Co., Ltd

The research uses the Analytic Hierarchy Process (AHP) and the MOORA methods
to select logistics service suppliers. Very few studies use a combination of these two
methods in the field of logistics services business. The AHP method determines the
relative weights of the freight service suppliers’selection criteria, while the MOORA
method prioritises suppliers based on their strengths. Using quantitative methods
helps improve the persuasiveness and science in evaluating and making decisions on
supplier selection. This research was conducted at a business using a charter service
to transport international goods by sea from Vietnam to Japan. The results show that
the research sample and evaluation criteria are reliable and appropriate. Determining
the order of priority for selecting suppliers helps VINAKO company improve accuracy
and efficiency in the supplier selection process. At the same time, this research has
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scientific significance in contributing to research and practice methods for logistics

service businesses in Vietnam.

Keywords: Logistics service supplier; AHP method; MOORA method.

"Tac gia lién hé¢, Email: dtnthuy. kth@hunre.edu.vn
DOI: https://doi.org/10.63064/khtnmt.2024.585

1. Pit van dé

Nha cung cap dich vu logistics hay
cu thé 1a nha cung cép dich vu giao nhan
van chuyén hang héa bang duong bién do
mot to chirc hodc doanh nghiép dau tu so
hiru tau bién riéng hodc thué tau thuc hién
van chuyén hang hoa. Cong ty TNHH
giao nhan hang héa VINAKO thuc hién
thué ngoai dich vu logistics s& giup doanh
nghiép giam chi phi, ting hiéu suét, tap
trung vao hoat dong kinh doanh cbt 15i
cua cong ty. VINAKO thuc hién Iya chon
nha cung cép dich vu van chuyén hang hoa
bang duong bién. Dich vu logistics 1a hoat
dong kinh doanh ma theo d6 nha cung cép
dich vu sé td chire thuc hién céac cong viéc
nhu da dugc thoéa thuan véi khach hang,
trong d6 c¢6 dich vu van chuyén va giao
nhan hang héa bang dudng bién.

Luya chon nha cung cdp 1a qua trinh
tim kiém cac nha cung cip phu hop co
kha nang cung cip cho ngudi mua cac san
pham hodc dich vu c6 chét lwong phu hop
v6i muc gia, vao dung thoi diém va ding
sO luong; La mot trong nhing hoat dong
quan trong nhat dé thiét 1ap mot chudi
cung ung hiéu qua, giup cac to chuc dat
duoc loi ich kinh té tdi da [2, 5, 6]. Ngoai
ra, lyra chon nha cung cép bén vimg ciing
gop phan xac dinh va danh gid cac nha
cung cip phu hop tot nhat doc theo chudi
cung mg vé cac khia canh kinh té - xa hoi
va moi truong [7].

M&i doanh nghiép can xac dinh va can
nhéc céc tiéu chi lua chon nha cung cép tdt
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nhét trong s6 cac lya chon thay thé. Qua
trinh lya chon nha cung cap ciing phai xem
xét nhidu yéu td nhu chat luong, t6 chuc,
vin hoa va kha nang ctia nha cung cap mot
cach 1au dai va chién Iugc. Trong quéan 1y
chudi cung tng hién dai, hiéu qua hoat
dong cua cac nha cung cip duoc danh gia
dua trén nhiéu tidu chuan chir khong chi sir
dung tiéu chuan chi phi. Sau nay, do tinh
phtrc tap va tam quan trong cua viéc lua
chon nha cung cip, qua trinh nay thuong
duoc thuc hién boi nhiéu chuyén gia cua
phong, ban chirc ning lién quan trong to
chure san xuat, bao gdbm cac chuyén gia vé
kiém soét chit lwong, quan 1y tai chinh,
quan 1y chudi cung tmg. Chinh vi tam quan
trong va cic ly do d6 ma dé c6 nhiéu nghién
ctru str dung cac phuong phéap khac nhau dé
danh gia va lya chon nha cung cap. Trong
do, phuong phap AHP (Analytic Hierarchy
Process) 1a mét trong sb nhimg k¥ thuat ra
quyét dinh dugc ap dung khi lira chon nha
cung cAp theo nhiéu tiéu chi va cac tiéu chi
nady it xung dot véi nhau khi chung dugc
kiém dinh. Tir két qua xac dinh trong sd
céc tiéu chi thu duoc, két hop van dung
phuong phap MOORA dé xac dinh tht ty
uu tién lya chon nha cung cap phi hop. Uu
diém cta hai phuong phap nay 1a dénh gia
chinh xac muc dg lién quan cua tung tiéu
chi va phuong 4n Iya chon nha cung cap.
Su két hop hai phuong phap véi nhau dé
tang tinh khach quan, giam tinh chu quan
clia nguoi ra quyét dinh trong viée danh
gié lya chon.
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C6 3 nha cung cép dich vu van
chuyén hang héa bang duong bién trén
thi trudng va cé tiém nang dap ang dugc
tac tiéu chi cua cong ty VINAKO. D¢ la
Cong ty C6 phan Vinh Van Minh Van;
Cong ty C6 phan tiép van quéc té DHS
va Cong ty TNHH PENTIGER Viét
Nam, 1an luot duoc quy uoc la NCCl,
NCC2, NCC3.

2. Phwong phap nghién ctiru

Nghién ctru c6 st dung phuong phap
dinh luong chinh 1a AHP va MOORA dé

Nghién ciru

lya chon thtr ty vu tién nha cung cép dich
vu van chuyén hang héa bang duong bién
cho cong ty VINAKO.

2.1. Cac bwoc thwc hién phwong
phap AHP

Buée 1: Theo ¥ kién cua cac chuyén
gia trén thang danh gia diém 1 - 9 thé hién
tir vu tién bang nhau (=1); Uu tién c6 sy
trdi hon mat it (=3). Tién hanh so sanh
cap giita cac tiéu chi dé kiém tra muc do
quan trong cua tung tiéu chi va xac dinh
ma tran muc do.

Bing 1. Cdc tiéu chi danh gid lwa chon nha cung cip

Ma A . . Nguon tham
tiou chi Tiéu chi Dinh nghia Khio
TC1 | Gia dich vu bo lqung murc d§ canh tranh va hgp ly cua gid ca ma nguoi [1.3.4]
cung cap duara
T2 Chat lugng | Giao hang dung han, d¢ chinh xac ctia don hang thuc hién, Tu chuyén
dich vy giai quyét khiéu nai cia khach hang,... gia, [3, 4, 6]
Tc3 | DA teng oy i cong ty dat duoc. 3,4, 6]
cong ty
Pa dane dich Nha cung cap da dang dich vu dé dap tmg nhu cau cta
TC4 w NE AN doanh nghi¢p khi can, gitp doanh nghi€p t0i vu hoa trong | Tlr chuyén gia
’ vigc trao d6i thong tin cling nhu tim kiém lya chon doi tac.
Hinh thirc Minh bach trong thanh ton va dap tmg nhu cau dong tién . A
165 thanh toan doanh nghiép, khong anh hudng toi viéc mua ban gilra 2 bén. Ttr chuyén gia
A Pam béo cac san pham hodc dich vu 1a dang tin cdy va gop | Tir chuyén
TC6 Do tin cay phan vao sy hai long chung ciia khach hang gia, [3, 4, 6]
TC7 | Tinh linh hoat | Kha ning thich tmg ctia hé thong véi nhu cau thi truong, Tu chuyén gia
Tcg |Chamsée | Cic dich vy truée, trong va sau ban hang, chiét khau voi Tir chuvén oia
khéch hang | thanh toan 1 1an va dat sb luong 16n. yeng

Buée 2: Xac dinh ma tran trong sb
trung binh, trong s6 cua cac tiéu chi duoc
tinh theo gi trj trung binh ctia modi hang.

Buoce 3: Tinh hop ly cua cac gia tri
murc do quan trong cua cac ti€u chi trong
ma trin duoc kiém tra bang tinh nhat quan
C.R. Chi sb nhat quan ctia ma tran so sanh
duoc tinh bang cong thirc:

Cl = Amax— 1N
o n-1

(1)

Ty 1& nhat quan (C.R.) duoc tinh
bang cach so sanh C.I. v&i mot trong cac
s6 trong tap hop RI (chi sé ngiu nhién),
mdi sb trong RI d6 12 mot chi s6 nhat quan
ngau nhién trung binh duoc lay tir mot
mau cic ma trin nghich ddo ngiu nhién
su dung thang do 1/9, 1/8, ..., 1, ..., 8, 9.
Néu ty 18 nhat quan (C.R.) khong nhé hon
0,1 nghién cuu lai van dé& va xem xét lai
cac danh gia.
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Sau khi x4c dinh dugc két qua trong sé ctia mdi tiéu chi thi 4p dung phuong phap
MOORA dé tinh cho cac phuong 4n 13 cac nha cung cap dich vu.

— -

Xac dinh trong
s tiéu chi bang

Xac dinh cac tiéu \

’ A , . \
chi dé xac dinh \

NCC

A4

Xac dinh ma tran

Xéc dinh trong )
phuong an bang

Xac dinh ma tran

danh gia NCC, su
dung két qua trong
s0 tiéu chi tir AHP

v

Xac dinh ma tran
chuén hoéa. Tinh

so sanh cap toan trong s cac
) phuong an
\
\‘ ’ \ v Il
\ A ’
Y v \ Xép hang cac )
. ‘ X \ Je , oy /
‘\ Tinh toan trong so ) \ trong s0. Péanh gia ,
4
' trung binh K . luya chon NCC |,
\ 7 7
4 \ 7’
\\ 4 M ’,
N e ’ S~e__ . Phe -

Hinh 1: Khung nghién cvru [3]
2.2. Phwong phap MOORA cho

Véi gia tri X, duoc xac dinh theo
trong so cdc phwong dan nha cung cap

cong thirc

Buoc 1: Xéac dinh ma tran D dénh gié
cac nha cung cip, A = {Al, A2,..., An}
dua trén tap cac ti€u chi C = {ClI, C2,...,
Cm}, trong s6 wj duoc xac dinh tir AHP
& phan trude.

X;; = —
ij =
/ ., df 4)
Buée 3: Tinh ma tran quyét dinh sau

khi dd chudn héa theo cong thic:

Cl C2 .. Cn
A, [dy dy i w=lwy] (5)
D= AZ d21 dzz dzm @ Vi gia tri W, duoc xac dinh theo
Ay ldpy dpp o d cong thuec:

Buée 2: Tinh ma tran ra quyét dinh
dugc chuan hoa theo cong thirc:

X=xy] 3)

W=ijxl~j (6)

Budc 4. Tinh gia tri P, v6i R, theo

cong thuc:
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R:

L INB|

1

1
by ZEZieBWij

YieNB Wi j

(7)

trong do B 1a tap hop nhiing ti€u chi loi

ich va NB Ia tap hop nhiing ti€u chi khong

loiich, véimoii=1,2,3.., m

3. Két qua va thao ludn

Bdng 2. Ma trdn so sanh cdp cua 8 tiéu chi

Nghién ciru

Buoce 5: Tinh gia tri uu tién theo

cong thuc:

Q=P —R
Budc 6: Xép hang danh gia NCC

theo két qua Q.

®)

Gia dich Pa dan Chat | Thanh | Danh Tin ca Linh | Chim séc
vu ang lwong | toan tiéng 1y hoat | khach hang

Gia dich vu 1 3 2 9 4 5 6 8

Da dang 1/3 1 12 6 2 3 4 5
Chat lwong 12 2 1 7 2 3 4 6
Thanh toan 1/9 1/6 1/7 1 1/3 12 12 1
Danh tiéng 1/4 12 12 3 1 2 2 3

Tin cay 1/5 1/3 1/3 2 1/2 1 1 2
Linh hoat 1/6 1/4 1/4 2 1/2 1 1 2
Cham séc

khiich hang 1/8 1/5 1/6 1 1/3 12 12 1
Tong 2,686 7,45 4,892 31 10,666 16 19 28

Sau khi c6 bang so sanh gitra cac ti€u

chi tir y kién cac chuyén gia ¢ Bang 1 ta
tinh gia tri trung binh tirng 6 theo cong
thirc 1iy ting gia tri cot chia cho tong gia

Nguoén: Tong hop ciia nhém tdc gid

Dé tinh trong sé (Wi) bing phan

mém Microsoft Excel. Trong s6 ctia mdi
tiéu chi C1, C2, C3, ... Cn tuong Ung
s& bang binh quén cic gia tri theo ting

tri cOt do. hang ngang.
Bing 3. Ma trdn trong sé trung binh tong hop
Giadich| Pa | Chat Thanh | Danh | iy Linh | o Trong
vu dang | lugng | toan | tiéng ’ hoat i)

Gia dich vu 0,372 | 0,403 | 0,409 | 0,290 | 0,375 | 0,313 | 0,316 | 0,286 | 0,552
Da dang 0,124 | 0,134 | 0,102 | 0,194 | 0,188 | 0,188 | 0,211 | 0,179 | 0,263
Chét lrgng 0,186 | 0,268 | 0,204 | 0,226 | 0,188 | 0,188 | 0,211 | 0,214 | 0,336
Thanh toian 0,041 0,022 | 0,029 | 0,032 | 0,031 | 0,031 | 0,026 | 0,036 | 0,049
Danh tiéng 0,093 | 0,067 | 0,102 | 0,097 | 0,094 | 0,125 | 0,105 | 0,107 | 0,158
Tin cay 0,074 | 0,045 | 0,068 | 0,065 | 0,047 | 0,063 | 0,053 | 0,071 | 0,097
Linh hoat 0,062 | 0,034 | 0,051 | 0,065 | 0,047 | 0,063 | 0,053 | 0,071 | 0,088
CSKH 0,047 | 0,027 | 0,034 | 0,032 | 0,031 | 0,031 | 0,026 | 0,036 | 0,052

Ttr gia tri trong s tinh duoc tai Bang

3 ta lay ting gia tri ctia cot doc Bang 3
nhan véi gia tri trong s6 tuong mg ta

duoc gié tri tong trong sd tuong tng.

Nguon: X 1y ciia nhém tdc gid
Ta tinh dugc gia tri vector nhat quan

vector nhat quan.

bang gia tri tong trong sb chia cho trong
s6. Landa(max) = Trung binh cong cua
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Landa(max) = (8,21685 + 8,12953 +
8,22211 +8,04780 + 8,07810 + 8,05007 +
8,01570 + 8,06915):8 = §8,103.

Tinh chi s6 nhit quan CI = (
Landa(max)-n) / (n-1), trong d6: n 1a sd
tiéu chi

CI=(8,1036-8)/(8-1)=10,0148

Tinh ty s6 nhét quan: CR = CI/RI =
0,0148 / 1,41= CR = 0,0105. Nhu vay ta
6 bang két qua sau:

Bdng 4. Két qud trong so ciia cdc yéu to

Bang 4 cho thiy uu tién s6 mot ma
VINAKO luén xem xét trude tién la mirc
gia dich vu van chuyén, xép tht hai 1a
chét luong cung cép dich vu va thtr ba
la kha nang dap ung dugc cac loai hang
héa. Xép thtr ty cudi cung 1a diéu kién
thanh toan, co trong s thip nhat xap xi
14 0,05 diém.

Sau khi tong hop dit liéu vé cac nha
cung cdp, qua qua trinh danh gid, xem
xét céac tiéu chi theo sb lidu thuc té va
trén thang 1 - 10, ta c6 bang danh gia 3

STT Tiéu chi Trong so lﬁ enpg nha cung cép dat gi6i han yéu cau theo
1 1Gia dich vu 0,552611 .1 tung tiéu chi & Bang 5 bao gém cac tiéu
2 |Padang 0263632 3 | chi khong loi ich 1a gia ca, hinh thuc
3 |Chat lugng 0336919 | 2 thanh toan, danh tiéng cong ty. Cac tiéu
4 | Thanh todn 0049944 | 8 | chi lgi ich la tinh da dang, chat lugng,
5| Danh tiéng 01580611 4 | 1 cay, linh hoat, chim séc khach hang.
6 |Tin cay 0,097056 | 5 . P . e, . ..
7 Linh hoat 0.08893 | 6 (Dua vao két qua danh gia cia ngudi
8 | Cham soc khach hang | 0,052847| 7 | phong van tai VINAKO).

Nguoén: X Iy ciia nhém tac gid
Bing 5. Bing ma trin ddnh gid nha cung cdp theo tirng tiéu chi
Khong lgi ich ] Loiich
Gig USD /me | Lhamh | Danh - Da - Chat o Linh gy
toan tieng dang | luwgng ‘ hoat
NCC1 10 8 8 7 9 9 8 7
NCC2 12 7 8 6 5 9 4 6
NCC3 ] 12,5 7 6 4 8 7 5 6
Trong so0 0,55 0,05 0,16 0,26 0,34 0,097 | 0,088 | 0,052

Nguon: X Iy ciia nhém tdc gid

Lan luot thuc hién cac bude dé tinh ma tran binh phuong, ma trdn ra quyét dinh
chuan hoa. Ta c6 ma tran sau khi da duoc chuan hoa W = dugc thé hién trong Bang 6.

Bing 6. Bing ma trdn chudn héa

Khong lgi ich Lgiich
Gia USD | thanh | Danh Chit . Linh
/m? toan tiéng Da dang lwong Tin cay hoat CSKH
NCC1 0,275 0,031 0,100 0,181 0,235 0,060 0,069 0,033
NCC2 0,330 0,027 0,100 0,155 0,130 0,060 0,034 0,028
NCC3 0,344 0,027 0,075 0,103 0,209 0,047 0,043 0,028

Nguon: Xir Iy ciia nhom tdc gid

Cudi cung, ta c6 Bang 7 tong hop cac két qua tinh toan dugc.
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Bing 7. Bing trong so vi xép hang nha cung cip

Nha cung cip Ri Pi Qi Xép hang
NCC1 0,135 0,116 (-0,020) 1
NCC2 0,152 0,082 (-0,071) 3
NCC3 0,149 0,086 (-0,063) 2

Nguon: Tong hop ciia nhém tac gia

= Chon nha cung cap 1 véi diém trong so cao nhat dua vao Pi.

4. Két luan

Vi cong ty TNHH giao nhan hang hoa
VINAKO, giai quyét bai toan ra quyét dinh
lya chon nha cung cép dich vu thué tau bién
van chuyén hang hoa tir Viét Nam sang Nhat
Bén 1a nhi¢ém vu quan trong cua ban 1anh
dao. Xét vé tinh canh tranh trong nang luc
cung cap dich vu van chuyén hang hoa bang
dudng bién, ca 3 Cong ty C6 phan Vinh Van
Minh Vén; Cong ty C6 phan tiép van qudc
t¢ DHS va Cong ty TNHH PENTIGER
Logistics Viét Nam déu dap tmg duoc
nhiing tiéu chi danh gi4a ma VINAKO dé ra.
Nhung dé c6 tinh thuyét phuc va so sanh
tinh toan chinh x4c bang viéc st dung két
hop phuong phap dinh tinh va dinh lugng
trong d6 chu dao 1a hai phuong phap AHP
va MOORA, két qua nghién ctru cho thay
duoc tinh phu hop, kha thi vé cach danh gia
va ra quyét dinh cudi cting. Mic du, c6 thé
lanh dao quan ly Cong ty TNHH giao nhan
hang héa VINAKO c¢6 thé co quyét dinh
khac, thi két qua lua chon Cong ty C6 phan
Vinh Van Minh Van 1a nha cung cap dich
vu van chuyén (thué tau) bang duong bién
dang tin cay.
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ANH HUONG CUA CHE PHAM VI KHUAN PEDIOCOCCUS
PENTOSACEUS HN10 PEN SINH TRUONG, TY LE SONG
VA HOAT TiNH ENZYME TIEU HOA CUA CA RO PHI
(OREOCHROMIS NILOTICUS)

Lé Cong Tuan", Kim Pinh Hoang?, Hoang Nghia Manh'
"Truong Pai hoc Khoa hoc, Pai hoc Hué
2Vién nghién ctru Khoa hoc mién Trung

Tém tit
Téng sé 400 cd giong dwge bé tri vao 2 nhém (200 con/nhém) nham danh gid anh
hieong ciia ché phdam chira vi khuan Pediococcus pentosaceus dén tang truong, ty 1¢
song va hoat tinh enzyme tiéu héa cia cd ré phi (Oreochromis niloticus). Ca & nhom
mot dwoc nuoi trong 4 bé nhua (dung tich 300 L/bé) voi mdt do 50 ca giéng/bé va cho
an thire an khéng bé sung ché pham goi la nghiém thirc doi chitng. Twong tu, cd &
nhém hai dwoce nuéi trong 4 bé va cho an thirc dan cé bé sung ché pham goi la nghiém
thire thi nghiém. Sau 60 ngay nudi, két qua cho thdy cd ¢ nghiém thire thi nghiém c6 cdc
chi tiéu sinh truong nhw khéi lwong cudi (29,69 g), mirc ting khoi livong (440,99 %),
toc dé tang trucng ddc trung (2,81 %/ngay), lwong thike an dn vdo (49,38 g/con) va
1y 1é song (92 %) cao hon va hé sé chuyén héa thirc dn (1,66) thdp hon so véi cd &
nghiém thirc doi chimg (p< 0,05). Ngoai ra, hoat tinh enzyme tiéu héa ciia cd ¢ nghiém
thiee thi nghiém nhuw protease (463,6 U/g), lipase (6526,9 U/g), amylase (9,03 U/g) cao
hon nhém ca 6 nghiém thire déi chitng (p< 0,05). Két qua ciia nghién ciru nay, khuyén
khich viéc bo sung ché pham (P. pentosaceus) vao thirc an dé cdi thién sinh truéng, ty

1¢ séng va hoat tinh enzyme tiéu héa ciia cd ré phi.

T khéa: Ca ro phi; Ché phém sinh hoc; Hoat tinh enzyme tiéu hoa; Sinh trudng.

Abstract

Effects of probiotics containing Pediococcus pentosaceus on Tilapia’s growth
performance, survival rate and digestive enzymes (Oreochromis niloticus)

A total of 400 fingerlings were arranged into two groups (each containing 200 fish) to
evaluate the effects of probiotics (Pediococcus pentosaceus) on the growth performance,
survival rate and digestive enzyme activity of tilapia (Oreochromis niloticus). Fingerlings
in the first group were raised in four composite tanks (capacity of 300 L/tank) with a
density of 50 fingerlings/tank and fed with a diet without probiotic supplementation that
served as the control treatment. Similarly, fish in the second group were nursed in four
tanks and fed with a probiotic-supplemented diet called experimental treatment. After
60 days, the results showed significant differences between the two groups. The fish in
the experimental treatment group exhibited higher growth parameters, including higher
final weight (29.69 g), weight gain (440.99 %), and specific growth rate (2.81 % per
day) compared to those in the control group (p< 0.05). Additionally, the experimental
treatment group also showed higher feed intake (49.38 g per fish) and survival rate (92 %),
with a lower feed conversion ratio (1.66) compared to the control treatment group (p<
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Nghién ciru

0.05). Furthermore, the digestive enzyme activity of the fish in the experimental treatment
group, including protease (463.6 U/g), lipase (6526.9 U/g), and amylase (9.03 U/g), was
significantly higher than those in the control treatment group (p< 0.05). These findings
suggest that adding Pediococcus pentosaceus to the diet can enhance Tilapia's growth
performance, survival rate, and digestive enzyme activity.

Keywords: Tilapia; Probiotics; Digestive enzyme activity; Growth.
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1. it van dé

Trong nhilng nim gan day, nghé
nuoi ca ro phi, dac biét ca r6 phi don tinh
dong GIFT da phat trién manh mé, ¢ quy
mo cong nghiép trén toan thé gidi, mang
lai san luong dang ké va hiéu qua kinh
té cao [27]. O Viét Nam, bén canh c4 tra,
basa, ca 16 phi dugc coi 1a ddi twong quan
trong trong nghé nudi ca nudc ngot va cé
chién luoc wu tién phat trién trong tuong
lai. Tuy nhién, nghé nudi ca rdé phi hién
dang dbi mat véi nhiéu kho khin, thach
thirc nhu chi phi san xuét con cao (trong
d6 thic an chiém trén 60 % chi phi san
Xuat), ning sut ca nudi thu duoc con thap
va thi trudng tiéu thu con han ché dan dén
lgi nhuan mang lai chua dép Uing mong
doi va tao sinh ké 6n dinh cho nguoi nudi.
Mat khac, viéc nudi ca voi mat do cao co
thé dan dén cac van dé nhu 6 nhiém moi
truong, tang stress va dich bénh ¢ ca. biéu
nay lam giam tdc do tang truong va ting
ty 1& chét ctia c4. Dé phong trir dich bénh
va nang cao ty 1& séng cho c4, ngudi nudi
thuong sir dung khang sinh va cac hop
chat hoa hoc trong qué trinh nudi [27].
Lam dung khang sinh va hoa chat trong
nuoi ca khong nhiing anh hudng tiéu
cuc té1 moi truong, da dang sinh hoc ma
con anh hudng t6i chat lugng san pham,
khong dap tng duoc tiéu chuan xuét khau
do du lugng khang sinh cao vugt mure cho

phép, ton hai t6i strc khoe ctia ngudi nudi
va ngudi st dung san pham. Di co rat
nhiéu nghién ctru nhim tim ra giai phap
t61 wru cho nghé nudi ¢4 rd phi, trong d6 co
phuong phép stir dung probiotics.
Probiotics bao gém vi sinh vt séng,
chét hodc cac thanh phan cua chung.
Khi duoc bd sung & ndng do phu hop
probiotics s€ mang lai 191 ich strc khode cho
dong vat thuy san [24]. Trong nhitng nam
qua probiotics da va dang dugc st dung
nhu moét phuong an thay thé hiéu qua
khang sinh nham thuc ddy sinh trudng,
strc khoé va phong chdng dich bénh trong
nudi trong thuy san [17]. Nhiéu nghién
ctru chi ra rang probiotics canh tranh dinh
dudng véi tac nhan giy bénh e ché, kim
ham sy phat trién lam chung suy yéu hay
bi tiéu diét [21]. Bén canh d6, probiotics
con c6 vai trd quan trong trong nang cao
strc khoé va ho trg tiéu hoa thong qua thuc
day tiét enzym tiéu hoa cua tom, ca [24].
Trong nudi thay san, probiotics ¢ thé sir
dung bang cach tron vao thirc an cho tom
c4, hay truc tiép bod sung vao moi truong
a0 [21]. Cac ché pham sinh hoc dugc tng
dung phd bién cho cac ddi twong thuy
san thudc vé vi khuan a xit lactic nhu
Lactobacillus, Lactococcus, Pediococcus,
Enterococcus, Bifidobacteria va nam
men nhu Saccharomyces boulardii [15].
Vi khuan lactic ¢6 tac dung kich thich
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dong vat tiét ra cac enzyme khac nhau nhu
amylase, lipase, protease va nhiéu loai a xit
hiru co gitip vat nudi tiéu hoa va hap thy thirc
an t6t hon [12]. Piéu nay lam ting toc do
sinh trudng, nang cao suc khoe va kha nang
khang bénh cua vat nudi. Mat khac, cac hop
chit thom duoc tao ra trong qué trinh 1én
men cta vi khuan lactic khién ching tro
thanh ché pham sinh hoc hiéu qua.

Mot trong nhitng vi khuan lactic dang
duoc nghién ctru str dung nhiéu hién nay
la Pediococcus pentosaceus. Ching cé
thé ton tai va phat trién trong méi trudng
pH thap va nhiét d6 cao gitp chung c6 kha
nang ton tai va phat trién tot trong duong
tiéu hoa cia dong vat. P. pentosaceus cho
thdy vai tro va tic dung cta ching trong
hé ti€u hda cua dong vat thuy san. Pac
biét, 1a tac dung ngan chan, tc ché su
phat trién cta cac vi khuan c6 hai trong
duong rudt bang cach tao nén moi truong
a xit lactic trong duong rudt. Ngoai ra, P,
pentosaceus con co tdc dung kich thich
hoat tinh cua céc enzyme ti€u hoa gitp
vat nudi hip thu cac dudng chat tot hon.
Tac gia Hong va cong su (2022) nghién
ctru bo sung vi khuan P. pentosaceus vao
thirc an cho tom su gitp cai thién hé s6
chuyén d6i thac an (FCR), giam mat do
vi khuan Vibrio anguillarum va cai thién
téc d6 sinh truong cua tom [17]. B sung
ché pham (P, pentosaceus) va thiic in cia
ca chép (Cyprinus carpio) cai thién tdc
do tang trudng, cac chi tiéu mién dich va
hoat tinh enzyme tiéu hda cua ca [2]. Hi¢n
nay ¢ nudc ta, chua c6 nhiéu nghién ctru
st dung ché pham sinh hoc chira vi khuan
P, pentosaceus trén mot s6 ddi tuong ca
nuoi. Vi vay, nghién ctru nay dugc thuc
hién nham danh gia anh hudng cia ché
pham chtra vi khudn P. pentosaceus 1én
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sinh trudng, ty 1€ sOng va enzyme tiéu hod
cua cé r6 phi (Oreochromis niloticus).

2. Vatli¢u va phuwong phap nghién ctru
2.1. Vit liéu

- Vi khuan P pentosaceus HN10:
Pugc nudi cdy trén moi truong de Man,
Rogosa & Sharpe (MRS) ¢ nhiét d 30 °C
trong 24 h. Sau khi nudi ting sinh, vi khuan
dugc nudi cay trén moén truong MRS 16ng
véi ty 18 tiép giéng 10 % & 30 °C, trong 24
210 trén may u (Kuhner shaker, ISF-1-W,
Switzerland) véi téc do lic 180 vong/
phut. Dung dich vi khuan sau d6 duoc ly
tam bang may Iy tam (Sanyo NSE Mistral
2000R, Japan) voi toc do 14.000 vong
trong 10 phit, loai bo phan dich ndi va
thu phan vi khuan. Tai huyén phu té bao
vi khuan véi 50 mL dung dich nudc mudi
sinh 1y 0,85 % NaCl. Dung dich tai huyén
phu dugc tién hanh pha lodng va xac dinh
mat do hap thu & budc séng 600 nm. Mat
d6 té bao duoc quy doi véi gia tri OD 001
tuong duong 10° CFU/mL.

- Con gidng ca 16 phi (Oreochromis
niloticus): C6 khéi lugng (5,50 + 0,35 g)
khde manh, khong bénh tat hay di hinh, di
tat duoc mua tur trai giéng tai Thira Thién
- Hué. Con gibng sau khi van chuyén vé
phong thi nghiém khoa Thuy sén - Truong
Pai hoc Nong Lam, Dai hoc Hué duoc tha
nuodi thich nghi 15 ngay trong bé trude khi
bb tri thi nghiém.

- Thirc an: St dung trong nghién ctru
nay 1a hdn hop vién ndi cho ca ro phi (giai
doan c¢o6 kich c& dudi 20 g) cua cong ty
TNHH GOLD COIN FEEDMILL Ha
Nam (Ma s6 986, c6 do dam 40 %, lipit
3 %, x0 thd 5 %, phdt pho tong sb khong
nho hon 1 %, lysine téng sé khong nho
hon 2 % va ethoxyquin khong 16n hon
150 ppm). C4 ¢ nghiém thirc d6i chimg
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dugc cho an thirc an tryc tiép khong qua
khau bd sung ché phdm chira vi khuén
P. pentosaceus vao thuc an. Nguoc lai,
¢ nghiém thirc thi nghiém, thirc an duoc
chuén bi bang cach pha lodng dung dich
chtra vi khuan P. pentosaceus (& mat do
108 CFU/mL) sau d6 phun déu Ién thic
n voi ty 18 25 mL/100 g thic an. Hon
hop thirc an va ché pham sinh hoc duoc
dé kho ¢ nhiét do phong trong 4 gio va
luu gitr trong ti lanh ¢ nhiét d6 4 °C cho
dén khi st dung. Thuc an duoc chuan bi
7 ngéy/l?m dé dam béo sy hién dién cua vi
khuén P pentosaceus & mat do thiét ké.

2.2. Phwong phap nghién ciru

- B tri thi nghiém

Ca 16 phi gidng (400 con) duoc tha
trong 8 bé nhwa composite (dung tich
350 L) voi mat do 50 con/bé. Thi nghiém
duoc thiét ké dang ngau nhién hoan toan
v6i 2 nghiém thic bao gdm nghiém thic
dbi chimg (NT - PC) ca duoc cho in
tryc tiép thirc an cong nghiép vién nodi
cho ¢4 16 phi (giai doan c6 kich c& dudi
20 g) cua cong ty TNHH GOLD COIN
FEEDMILL Ha Nam khong b6 sung ché
pham sinh hoc. Trong khi, nghiém thirc an
ca dugc cho an thuc an vién cong nghiép
trén c6 bd sung ché pham sinh hoc chira vi
khuan P. pentosaceus & mat do 108CFU/g
(vi khuén sau khi nudi tang sinh, mat do
dugc xéc dinh voi gid tri quy doi OD, =1
tuong dwong 10° CFU/mL tién hanh pha
lodng v&i nude cat theo ty 1¢ 1:10 dé dat
mat do t& bao 108 CFU/mL & dang dung
dich huyén phi) duoc goi 1a nghiém thirc
thi nghiém (NT - TN). Mdi nghiém thirc
lap lai 4 1an, thi nghiém duoc tién hanh
tai phong thi nghi¢ém khoa Thuy san -
Truong dai hoc Nong Lam Hué, Pai hoc

Nghién ciru

Hué trong 60 ngay. Diéu kién méi trudng
cua thi nghiém duogc duy tri nhi¢t do 25
- 28 °C; pH 7 - 7,5; Ham luong 6 xy hoa
tan 5 - 6 mg/L va NH, < 0,1 mg/L. Ca
dugc cho an 2 lan/ngay vao luc 8 gio va
17 gid. Véi lugng cho an 8 % khdi luong
than. Sau 2 gio ké tir khi cho an thirc dn
du thira dugc thu vét siy kho trong ti sdy
& nhiét do 60 °C trong 4 gid, tién hanh can
do dé xéac dinh lugng thirc an an vao cua
c4. Hang ngdy tién hanh xi phong loai bo
cac san pham du thira du6i day bé va thay
30 % lugng nude trong bé. Thudng xuyén
theo ddi tinh hinh bt mdi va sirc khoé cia
c4 dé ¢ nhitng diéu chinh kip thoi.

- Phuong phap thu thdp va phan tich
cdc chi tiéu nghién curu

Céc yéu té moi trudng nhu: Nhiét do
nude, pH, ham lugng oxy hoa tan (DO),
duoc kiém tra hang ngay (vao budi sang
lac 8 gid). Nhiét do sir dung nhiét ké cam
tay (THERMA 20 (plus), Anh), pH dung
but thir chat luvong nude YY-400H (Trung
Quéc). Trong khi, cc chi tiéu nhu NH,,
NO, va NO, dugc do 7 ngay 1 lan dugc
do bang test kit nhanh (Sera LLC - Dtrc).

Dinh ky thu mau c4 ngiu nhién &
cac bé thi nghiém dé can khdi luong va
do chiéu dai (14 ngay/lan). Xac dinh khi
lugng bang can dién tir (hiéu SHIMADZU,
Nhat Ban) ¢6 do chinh xac dén 0,01g va
do chiéu dai ca bang thudc kep co do
chinh x4c 0,01 mm, mdi lan thu va do
ngau nhién 30 ca thé/nghiém thirc. Cac
chi tiéu sinh truéng nhu mic ting khdi
lugng (WG, %), ty 1& séng (SR, %), hé s6
chuyén hoéa thirc dn (FCR), lwong thirc dn
an vao (FL g/ca thé) va toc do tang truong
dac trung (SGR, %/ngay) dugc tinh theo
mo ta bdi tac gia Xia va cong su (2020)
[27] va Sokooti va cong su (2022) [25].

83

Tap chi Khoa hoc Tai nguyén va Moi truong - S6 51 - nam 2024



Nghién ciru

Micc ting khoi lwong (WG, %)

Wz_Wlx

WG (%) = 100

1

trong d6: WG 1a murc ting khdi lugng
(%); W, 1a khéi lugng cua ca ltc tha nudi
thi nghiém va W, 1a khoi lugng cua cé khi
ket thac thi nghiém.

Xdc dinh ty 1é song (SR, %)

Nt
SR (%) = =X 100%

trong do: SR 12 ty 1¢ sdng cua ca; Nt 1a s6
¢4 luc thu hoach va No 13 sd cé4 tha ban
dau.
Hé s6 chuyén héa thirc an (FCR:
Feed Conversion Ratio)
FI

FC(R=————
(FW — IW)

trong do: FI 1a luong thire an da st dung;
FW 1a khéi lugng cta ca luc két thic thi
nghiém va IW 13 khéi lugng ctia ca lac tha
nuoi thi nghiém (g).

Xac dinh luong thire an an vao (FI)

FI
FI (g/con)= SF

trong do: FI 1a lugng thirc an an vao cua
ca (tinh theo vat chat kho) va SF 1a sb
luong cé séng sot.

Téc dé tang trucng ddc trung (SGR)
cua ca

SGR (%/ngay) = (InFW - InIW)100
trong d6: SGR 1a toc do ting trudng dic
trung (Y%/ngay); FW 1a khéi luong cua ca
lac két thuc thi nghiém (g) va IW 1a khoi
luong cua ca luc tha nudi (g).

Hoat tinh enzyme tiéu héa: Dé phan
tich hoat tinh enzyme ctia c4, mau rudt
ca dugc thu vao ngay tha 30 va 60 cua
thi nghiém. Mai nghiém thic thu 9 con,
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tién hanh gay mé bang Aqui-S (nong do
0,25 mL/L). Tiép dén ca dugc mo ra dé
thu rudt cho vao 6ng thu mau va bao quan
& nhiét d6 -30 °C cho dén khi phan tich.

Hoat tinh protease: 9 mau rudt ca/
nghi¢m thirc duogc ra dong, tron vao nhau
va nghién trong dung dich dém chtra 50
mM Potassium Phosphate pH 7. Sau do,
100 pL dich chiét duoc cho vao 400 uL
dung dich 50 mM Potassium Phosphate
chira 0,65 % casein (w/v) pH = 7, tron
déu bang may vortex va u ¢ 37 °C. Sau
10 phat, thém 500 pL thudc thir TCA
(Trichloroacetic acid) vao mdi 6ng mau
dé dirng phan tmg, tiép tuc @ cac dung dich
& 37 °C trong 30 phat. Tién hanh ly tAm
10.000 vong/phut, thu dich ndi chuyén
sang 6ng eppendorf mai. 200 pL dich nbi
+ 500 uL Na,CO, dung dich s€ tr¢ nén
duc mau. Thém 100 pL thude thir Folin,
Folin s& phan tng chil yéu véi tyrosine tyr
do. Tron méu déu va u & 37 °C trong 30
phut. Hoat tinh Protease dugc do ¢ bude
song 660 nm [7].

Hoat tinh amylase: Hoat tinh amylase
dugc xac dinh thong qua luong duong
khir tir tinh bot hoa tan. Hon hop phan
ung chira 100 uL enzyme va 400 pL dung
dich dém phosphat 50 mM (pH 7,0) chtra
tinh bdt hoa tan (1 %). Sau khi u ¢ 40 °C
trong 30 phut trong bé nudc lic, phan
tmg duoc dimg lai bang cach thém 500
uL axit 3 - 5 - Dinitrosalicylic 1 M [6].
Céc dng dugc giit trong nudc soi trong 15
phiit dé phat trién mau sic va sau d6 dugc
lam lanh dén nhiét do phong. Do hép thu
dugc doc ¢ budc song 540 nm bang may
do quang pho. Glucose da dugc sir dung
dé xay dung mot duong cong tiéu chuan.
Mot don vi hoat dong ctia enzyme dugc
dinh nghia 1a lugng enzyme gidi phong
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1umol Glucose mdi phut trong cac didu
kién xét nghiém.

Hoat tinh lipase: Dé xac dinh hoat
tinh lipase, 900 pL dung dich A (50 mM
Sodium phosphate, 150 mM NaCl, 0,5 %
(v/v) Triton X-100, pH 7,2) tron véi 0,1
mL dich chiét enzyme va u ¢ 37 °C trong
10 phut. Sau do, 10 pL dung dich 50 mM
p-nitrophenyl butyrat (pNPB) dugc thém
vao va u & nhiét d§ phong trong 5 phut.
bo hép thu dugc doc ¢ budc song 400 nm
bang May do quang phd [11].

- Phuwrong phdp phan tich va xit 1 s6 liéu

S liu thong ké duoc thu thap hang
ngay va dugc xu 1y biang phan mém
Microsoft Excel 2016 va SPSS 20.0. Cac
gia tri trung binh va do I¢ch chuan duogc
xt ly trén chuong trinh Microsoft Excel
2016. So sanh cac gia tri trung binh gilra
2 nghiém thic dugc dua vao phép phan
tich T-test va phép thir TUKEY vdi mirc
y nghia p< 0,05 bang phan mém SPSS
Version 22.0. Ngoai ra, hoat tinh cua

Nghién ciru

enzyme tiéu hoa giita hai thoi diém lay
mau (ngay 30 va ngay 60) duoc so sanh
bang cach str dung independent-Samples
T-test voi sy khac biét 6 p<0,05.

3. Két qua nghién ciru va thao luin

3.1. Bién djng ciia cdc yéu t6 moi
truong trong qud trinh thi nghi¢m

Céc thong s6 nhu nhiét do, pH, ham
luong 6 xy hoa tan (DO), NH,, NO, va
NO, trong sudt 60 ngay thi nghiém duoc
trinh bay trong (Bang 1). Trong qua trinh
thi nghi¢m nhiét d¢ dao dong tir 24 - 30 °C;
DO tir 5 - 6 mg/L va NO, dao dong tur
0,18 - 0,30 mg/L khong bi anh hudng
boi su bo sung probiotic va khong cé
su chénh léch 16n gitra 2 nghiém thic
(p> 0,05). Nguoc lai, cac yéu t6 chat
lugng nude khac nhu pH dao dong tir 7,0
- 7,6; NH, tr 0,01 - 0,018 mg/L va NO,
tor 1,70 - 2,10 mg/L ¢6 xu huong thap &
nghi¢m thuc thi nghiém va chiu sy anh
huong cua viéc bd sung probiotic vao
thirc an cua ca (p< 0,05).

Bing 1. Sw bién djng ciia méi trwong nwdc trong & cdic nghiém thirc

Yéu t6 méi trudng Nghi¢m thire
NT -DC NT-TN Gia trip

Nhiét d6 (°C) 2530+ 1,75 2530+ 1,76 0,387
pH 7,55+0,13¢ 7,26 +0,10° 0,004

DO (mg/L) 5,42 £0,31° 5,43 £0,26° 0,730
NH, (mg/L) 0,016 + 0,003* 0,012 £0,002° 0,020
NO, (mg/L) 0,28 £0,02¢ 0,26 +0,01° 0,110
NO, (mg/L) 2,02 +0,35° 1,94 +£0,28° 0,043

S liéu dugc trinh bay 1a Trung binh
+ SD. Céac ky tu *° khac nhau trong cung
mot hang c6 su sai khac (p< 0,05). Nghi¢m
thirc d6i chimg (NT - PC) khong bo sung
P. pentosaceus va nghiém thurc thi nghiém
(NT-TN) c6 bo sung P. pentosaceus.

Gié tri pH ¢ NT - TN (7,26) thap hon
& nghiém thirc ddi chimg (7,55), ¢6 thé do
P. pentosaceus sau khi dugc ca an vao va

thai ra ngoai moi truong bé nudi, chung
1én men cac san pham hitu co trong bé
(thuc an du thira va phan cd) san sinh ra
cac a xit lactic (acetic, axit butyric, axit
propionic va cac chat khac) lam giam pH
ciia mdi truong nude [21, 23, 25]. Tuong
tw, ham lugng NH,, NO, thap & nghiém
thirc thi nghiém co thé do sy hién dién cua
P. pentosaceus trong bé nudi da thuc day
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téc d6 phan hity chét hitu co, loai bo cac
chat thai khong mong mudn nhw amoniic,
cacbon dioxit va sunfua [21]. Nhiét do
thuén lgi cho cd 16 phi sinh trudng va phat
trién 1a 20 - 35 °C, t6i wu ¢ 28 - 30 °C va
ca c6 kha nang chiu dugc pH tur 5 dén 11,
moi truong nude co6 gia tri pH tur 6,5 - 8,5
la ngudng thich hop cho su sinh trudng
va phat trién cta ca [27]. Mic khac, co
thé séng trong ao ti c6 ham lugng oxy
hoa tan thap (> 1,0 mg/L) va ham luong
NH3 < 0,01 mg/L [14]. Nhu viy, trong
sudt qué trinh thi nghiém cac yéu t6 moi
truong ludn co nhitng bién dong, nhung
bién dong khong 16n va ludn duy tri trong
nguong thich hop cho su sinh trudéng va
phat trién ciia ca 1 phi.
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=
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-
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3.2. Anh hwéng ciia vi khuin P
pentosaceus dén sinh truéng, higu qud st
dung thirc dn va ty I¢ song ciia cd ré phi

Sinh truéng vé khdi luong cua ca
16 phi c6 su khac biét dang ké (p< 0,05)
sau 15 ngay nudi (Hinh 1). Trong do,
duong cong sinh trudng cua cd qua cac
dot kiém tra & nghiém thirc c6 bd sung vi
khuan P. pentosaceus ludn thé hién murc

sinh trudng cao hon so v41 nghiém thic
d6i chimg. Két thac thi nghiém (sau 60
ngay nudi) ca & nghi¢m thirc thi nghiém
dat khoi luong trung binh 29,69 g trong
khi ¢4 ¢ nghiém thic dbi chimg chi dat
23,70 g.

45 60 NGAY

Hinh 1: Sinh truéng vé khéi lwong ciia cd ré phi sau 60 ngay nudi

Tuong tu, sinh truéng vé chiéu

dai cua ca & nghiém thic ¢6 bo sung vi
khuéan P pentosaceus ludn cod sy vugt
trdi so voi nghiém thire ddi chimg (Hinh
2). Sau 60 ngay nudi chiéu dai trung
17.0

CHIEU DAI (CM)
=l

binh cua c4 & nghiém thic bd sung vi
khuén P pentosaceus dat 14,96 cm co
su khic biét co ¥ nghia thong ké (p<
0,05) so voi nghiém thire ddi chimg (chi
dat 13,15 cm).

NT-BC
—u—NT-IN

0 15 30

45 60  NGAY

Hinh 2: Sinh truéng vé chiéu dai ciia cd ré phi sau 60 ngay nudi
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Su sinh truong, hi€u qua st dung
thirc an va ty 1& sdng cua ca ro phi sau
60 ngay nudi ¢ nghiém thirc bod sung vi
khuan P. pentosaceus vao thirc an c6 su
cai thién 10 rét (p< 0,05) so véi nghiém
thirc d6i chimg (Bang 2). Cac chi tiéu sinh
truong & nhom cé dugce cho an thic an co
b sung vi khudn P, pentosaceus nhu FW
(29,69 g), WG (440,99 %) va SGR (2,81
%/ngay) cao hon dang ké (p< 0,05) so véi
nhom c4 chi cho an thirc an cong nghiép.

Nghién ciru

Tuong tu, lugng thuc an an vao cua ca ¢
NT - TN ciing 16n hon ¢ NT - BC. Trong
khi, hé s6 chuyén hoa thirc an (FCR =
1,66) cua ca dugc cai thién 10 rét va thép
hon so véi nghiém thirc dbi ching (FCR
=1,86) (p< 0,05). Pic biét, ty 18 séng cia
ca r6 phi trong thi nghiém nay dat duoc
tuong ddi cao tir 86,0 dén 92,0 % va viéc
bd sung vi khuan P. pentosaceus vio thirc
4n da nang cao ty 18 séng cua ca (p< 0,05).

Bing 2. Sinh truwéng, hiéu qud sw dung thirc an va ty I¢ song ciia cd ré phi
sau 60 ngay nuoi

s A Az . Nghiém thirc
Chitiéu danh gia NT-BC § NT-TN Gi tri p
Khoi lugng lic tha (IW, g) 5,50 + 0,49° 5,47 +0,30° 0,830
Khoi luong luc thu (FW, g) 23,70 + 0,29° 29,69 +0,29° 0,021
Mirc ting khoi luong (WG, %) 330,92 £ 3,44° 440,99 +£2,51° 0,010
Toc d9 tang truong dic trung (SGR, %/ngiy) 2,43+0,13° 2,81+0,10 0,010
Lugng thirc an an vao (FI, g/con) 33,89 +£0,25° 40,38 +£0,26° 0,000
Hé s0 chuyén hoa thirc in (FCR) 1,86 + 0,13 1,66 +0,12° 0,001
Ty 16 song (SR, %) 86,0 + 1,00° 92,0 + 1,00 0,002

S6 liéu dwoc trinh bay la Trung binh + SE (n = 3). Cdc ky ti * khdc nhau trong ciing mét hang cé s
sai khac (p< 0,05). NT - BDC nghiém thirc doi chirng khong bo sung P. pentosaceus va NT - TN nghiém

Viéc bo sung vi khuan P. pentosaceus
vao thure an gitp cai thién sinh trudng va
hiéu qué sur dung thirc n cua cé r6 phi c6
thé do khi probiotic di vao co thé dong
vat thiy san, sau d6 dugc thai ra ngoai bé
nudi voi mat do ngay cang cao. Vi khuan
sé tién hanh 1én mem trong rudt va moi
truong bé nudi san sinh ra cac chat thic
day su sinh truéng cua ca nhu vitamin
(vitamin C, vitamin BI12 va vitamin
B9) [21]; A xit béo, a xit amin [5]; Cac
axit amin thiét yéu (isoleucine, lysine,
tryptophan, leucine, histidine) va cac axit
amin khong thiét yéu (glutamate, tyrosine
va alanine) [27]. Ngoai ra, con tao ra cac
hop chét c6 hoat tinh sinh hoc khac déng
vai trd quan trong trong su tiéu hoa va hip
thu thirc an gitp cdi thién kha nang sinh

thie thi nghiém c6 bé sung P. pentosaceus.
trudng cua vat chua. Mat khac, su hién
dién cta vi khuan P. pentosaceus trong
dng tiéu hoa cua ca duoc cho 1a kich thich
su gidi phong cac enzyme ngoai bao nhu
amylase, protease va lipase [1] gitp ca
tiéu hoa, hap thu thic an tot hon két qua
la cai thién hiéu qua st dung thuc an va
nang cao toc do sinh trudong cua ca. Hon
nita, mot s6 nghién ctru dé chi ra rang bd
sung probiotics s& thay ddi hé vi sinh vat
tron ong tidu hoa va moi truong bé nudi
theo hudng tao ra nhiéu vi khuan co loi
va trc ché cac vi khudn gy bénh [21, 25].
Vi khuan P, pentosaceus c¢6 kha ning giai
phong cac chat hoa hoc c6 tac dung diét
khuén hodc kim khuan ddi véi vi khuan
gay bénh c6 trong rudt cua vat chu, tir do
tao thanh hang rao chéng lai su phat trién
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ciia cac mam bénh co hoi. Chiing con co
kha ndng 1én men tao ra cac a xit hiru co
lam giam d0 pH trong rudt dong vat thuy
san, giup trc ché sy phat trién cua tac nhan
gy bénh [21]. Diéu nay, khong chi gitip
cai thién sinh truong, ma con nang cao
strc khoe va ty 18 song cia ca.

Két qua cua nghién ctru nay, tuong
ddng v6i két qua nghién ctru ctia nhiéu tac
giad khéac. Nghién ctru cua tac gia Khattab
va cong su (2004) va Mohamed va va cong
su (2007) bd sung probiotics (Biogen®
va Pronifer®) vao thic an cho cé rd phi
Song Nile (Oreochromis niloticus) giup
cai thién tang truong va hiéu qua st dung
thirc an cua ca [19]. El-Dakar va cong su
(2007), bao cao rang khdi luong thu hoach,
toc do tang truong dic trung (SGR), ty 1¢
tiéu hoa protein (PR), ty 1€ tiéu hoa nang
luong (ER) va hé sé chuyén dbi thic in
(FCR) cua ca duge cung cap thirc n co
bd sung probiotic thuong mai (Biogen)
cao hon dang ké so voi ca d6i chimg [13].
Ngoai ra, cac nghién ctru cua Dawood
va cong su (2019), Dawood va cong su
(2020) déu cong bd ca ro phi dugc nudi

bang thtc dn co bd sung probiotics giup
cai thién hiéu suit ting truong va hiéu
qua str dung thtrc an cua ca [8, 9]. Tac
gia Ahmadifar va cong sy (2020) nuoi ca
chép (Cyprinus carpio) bang thirc an c6
bd sung vi khuan P, pentosaceus cai thién
tbc do tang trudng, cac chi tiéu mién dich
va hoat tinh enzyme ti€u hoa cua cé [2].

3.3. Anh hwéng ciia vi khudn P
pentosaceus dén hoat tinh enzyme tiéu
hoa ciia cd ro phi

Hoat tinh enzyme ti€u héa cta ca ro
phi khong chi chiu anh huéng ctia viée bo
sung vi khuan P, pentosaceus, ma con co
su gia tang theo thoi gian thi nghiém (Bang
3). Sau 30 ngay nudi, hoat tinh enzyme
bao gdm amylase, protease va lipase trong
dng tiéu hoéa cta nhom ca sir dung thirc
an c6 bd sung probiotic cao hon dang ké
so voi nhém ca & nghiém thirc d6i chimg
(p< 0,05). Xu huong tuong tu, con dugc
tim thay ¢ ngay nudi thir 60 khi hoat tinh
cia cac enzyme nay cao & nghiém thac
thi nghiém. Ddng thoi, hoat tinh enzyme
tiéu hoa cua ca ¢ ngay nudi thir 60 cao hon
ngay nudi thir 30 tir 1 dén 4 1an (p< 0,05).

Bdng 3. Hoat tinh enzyme tiéu hoa ciia cd ré phi ¢ ngay nuoéi 30 va 60

Hoat tinh enzyme tiéu hoa Nghiém thire Ngay thir 30 Ngay thir 60
protease (Ul NT-BC 104,53 = 3.64% 3332 + 6,048
T al
otease L-7e NT-TN 125,08 + 4,077 463,6 = 10,108
, NT - BC 2058.87 £ 204,034 |  4530,11 + 52,95
Lipase (U/g)
NT-TN 356234+ 115377 | 55269 + 144,85
Amylase (U NT-BC 5,53+ 0,194 7070305
mylase
y £ NT-TN 6,74+ 03140 9,03 + 0,085

S6 liéu dwoc trinh bay la Trung binh = SD (n = 9). Cdc ky tw viét thuwong “* khdac nhau trong ciing

mot ot la cé su sai khac (p< 0,05) giita hai nghiém thire. Cdc ky tw viét thuong ** khéc nhau

trong cling mét hang la ¢6 sie sai khdc (p< 0,05) giita hai thoi diém thu méu ngay thir 30 va 60.
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NT-DC khéng bd sung P, pentosaceus
va NT - TN ¢6 b6 sung P. pentosaceus.

Sy gia tang hoat tinh enzyme
tiéu hoa duoc nhiéu tac gia 1y giai do
probiotic sau khi di viao 6ng tiéu hoa
cua dong vat thuy san, chung kich thich
vt chu bai tiét nhiéu loai enzyme tiéu
hoa nhu amylase, lipase va protease tur
thanh nhung mao ruét [21, 25]. Nhiing
enzyme nay két hop voi enzyme tiéu hoa
noi sinh cua ca gitp qua trinh tiéu hoa,
phan hity va hap thu cac chat dinh dudng
cua ca dugc cai thién [4] lam tang hi¢u
qua st dung thirc dn va do d6 thuc day
tang truong cua ca [4, 16]. Mat khac,
probiotic con giup dong vat thuy san
ting kha ning hap thu cac khoang chat
thiét yéu nhu can xi, magie, dac bi¢t 1a
can béng hé vi khuén duong rudt [3, 15,
20, 26], san xuat enzyme tiéu hoa, nang
cao hi€u qua st dung thurc an [4]. Ngoai
ra, khi probiotic xam nhdp vao rudt vat
chu, chung bam vao bé mat rudt va si
dung carbohydrate sin co trong dng tiéu
hoa dé san sinh mot lugng 16n enzyme
tiéu hoa bao gdbm amylase, protease va
lipase [21, 25]. Do do, chung lam tang
kha ning tiéu héa thirc an va cudi ciing
1a tang toc d6 tang trudng va ngin ngira
cac rdi loan dudng rudt cua ca. Nhiéu
nghién ctru c6 két qua twong ddng, nghién
ciru bd sung synbiotics (Powerlac®)
vao thirc an cuia ca r6 phi don tinh
(Oreochromis niloticus) lam tang hoat
dong cua enzyme amylase va protease
trong rudt ca [22]. Két qua nghién
ciru bd sung probiotic (Enterococcus
faecium) cua Ghasempour va cdng
su (2015) cai thién dang ké hoat tinh
trypsin va chymotrypsin trong rudt ca
chép (Cyprinus carpio) [10].

Nghién ciru
4. Két ludn

Két qua nghién ctru cho thdy, sau 60
ngay nudi nghiém thirc thirc in c6 bo sung
vikhuin P pentosaceus (6matdo 10*CFU/
mL) lam giam ham lugng nitrat (NO,)
va gia tri pH trong bé nudi; Cac chi ti€u
sinh trudng cua ca nhu WG (440,99 %),
SGR (2,81 %/ngay) cao hon so vdi ca &
NT - BC (p< 0,05); Hiéu qua su dung
thirc an cua ca nhu FI (49,38 g/con) cao
hon va FCR (1,66) thip hon so véi ca &
NT - BC (p< 0,05). Trong khi, SR (92 %)
va hoat tinh enzyme ti€u hoa nhu protease
(463,6 U/g), lipase (6526,9 U/g), amylase
(9,03 U/g) cao hon so vdi cd & NT - BC
(»p< 0,05). Vivay, trong nuoi ca ro phi nén
bd sung vi khuan P. pentosaceus vio thiic
an dé nang cao ty 1¢ séng, sinh truong va
hiéu qua su dung thurc an cua ca.
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TONG QUAN QUY TRINH GIAM SAT HOAT PONG
NHAN CHIM CHAT NAO VET O BIEN
VA DE XUAT CHO VIET NAM
Lé Pirc Diing*, Hoang Truwéng, Vii Thi Hién
Pham Minh Dwong, Bui Ngoc Quynh
Vién Khoa hoc moi truong, bién va hai dao
Tém tit
Gidm sdt la mot ndi dung quan trong trong quan 1y hoat déng nhdn chim chdt nao
vét & bién. Hoat dong gidm sdt givip cdc té chire, cd nhdan dwoc cdp gidy phép nhdn
chim va co quan qudn 1y nha nwée kiém sodt dwoc vi tri, thoi gian, khoi lwong chit
ngo vét va tac dong cua hoat dong nhdn chim chdt nao vét dén méi truong, sinh thai
xung quanh khu vuc nhan chim. Hoat dong giam sat nhan chim chdt nao vét da duoc
quy dinh va thwe hién ¢ nhiéu nuwée trén thé giGi nhw Canada, My, Australia, Anh va
cac quéc gia khac. O Viét Nam, hoat dong giam sat nhan chim chdt nao vét da duoc
quy dinh trong gidy phép nhdn chim, tuy nhién hoat déng giam sat quy dinh chi dwoc
néu tai gidy phép va con chuwa thuc sw dong bé va thong nhat; Céac quy dinh, huwéng
dan cho hoat déng gidm sdt con chung chung chua dwoc cu thé héa. Do do, nghién
civu ndy s€ tdp trung dé xudt quy trinh va cdc quy dinh gidm sat hoat dong nhdn chim
chdt nao vét ¢ bién Viét Nam, cdc quy dinh cu thé, bao gom cdc quy dinh vé doi twong
gidm sdt, cdc nguyén tdc gidm sat, ndi dung gidm sat, thoi gian gidm sdt, thiét bi va
co 56 dir liéu trong gidm sat nham dam bdo tinh hé thong, dong bo va nhdt qudn giita
khéng gian va thoi gian trong hoat ddng gidm sdt nhdn chim & bién.
Tir khoa: Chit nao vét; Bién Viét Nam; Giam sat; Nhan chim.
Abstract
Studying the process for monitoring activities of dumping dredged material
at Vietnam’s sea
Monitoring is an integral part of managing dumping dredged material at sea.
Monitoring activities contribute a specific role for organizations and individuals to
obtain dumping licenses, managers and agencies in controlling the dredged locations,
time, quantity of dredged material, and the impact of dredging activities on the
environment and ecosystems around the dumping area. Monitoring the dumping
processes has been done in many countries worldwide, such as Canada, the USA,
Australia, the UK, and others. In Vietnam, monitoring activities for dredging dredging
have been specified in the dumping permits. However, the monitoring activities specified
in each license are inconsistent, Regulations and guidelines for supervision activities
have yet to be concretized. Therefore, this study will focus on proposing regulations
to monitor dredging activities in the Sea of Vietnam, specific laws, including rules
on monitoring objects, monitoring principles, monitoring content, monitoring time,
equipment and database in monitoring to ensure systematization, synchronization and
consistency in space and time for monitoring the dumping process at sea.
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1. it van dé

Gidm sat hoat dong nhan chim chét
nao vét da duge nhiéu nudc trén thé gidi
quan tdm va duoc quy dinh cu thé nhu:
Bao céo cua Bolam et al., (2011) [3] vé
giam sat khu vuc nhan chim xung quanh
bo bién nude Anh trong nam 2011. Viéc
giam sat thyc hién theo ting du n cu thé,
cac chuong trinh gidm sat can thiét cho
bét ky du &4n nhan chim nao. Céc hoat
dong nhan chim nho c6 thé yéu cau giam
sat it trong khi nhiing hoat dong 16n co
thé yéu ciu giam sat dai han. Nghién ctru
cua Fredette et al., (1990) va Pequegnat et
al., (1990); Environment Canada (1998)
tap trung gidi thi€u va mo ta cac phuong
phap, cong vu vé giam sat cac khu vuc
nhan chim chat nao vét gan by bién [6,
8, 14].

O Viét Nam, hoat dong gidm sat nhan
chim duoc quy dinh tai Diéu 62, Luat Tai
nguyén, moi truong bién va hai dao va tai
cac Gidy phép nhan chim & bién do Bo
Tai nguyén va Moi truong hoac UBND
tinh cép. Trong d6, Luat quy dinh cac
td chirc, ca nhan dugc phép nhan chim
& bién phai dang ky va gin cac thiét bi
giam sat hanh trinh, ghi chép toan bg qua
trinh thuc hién viéc nhan chim, ghi nhat
ky hang hai dé phuc vu cong tac kiém tra,
giam sat cua co quan quan ly nha nudc
c6 thdm quyén va cac luc luong tudn tra,
kiém soat trén bién. Co quan c6 tham
quyén cip Gidy phép nhan chim ¢ bién
va cac luc lugng tudn tra, kiém soat trén
bién thuc hién viéc thanh tra, kiém tra,
giam sat hoat dong nhan chim va xur ly

vi pham theo quy dinh cua phap luat. Dbi
v6i cac gidy phép nhan chim, quy dinh tap
trung vao vi tri dd chét nao vét, dién tich
nhan chim, lugng chat nhan chim, do sau
khu vuc nhan chim va mot s quy dinh
chung chung vé hoat dong giam sat nhan
chim, chua cu thé vé noi dung gidm sat,
d6i tuong giam sat, thiét bi giam sat, hanh
trinh van chuyén, khéi lugng vat, chét
nhan chim trong qua trinh chuyén chd
tir khu nao vét dén khu vuc nhan chim,
cac thong s6 vé chat lugng nude bién, do
lang tram tich, thong s6 hé sinh thai va
trach nhiém cua cac bén trong giam sat.
Do do, trong bai bao nay nhom tac gia sé
tién hanh nghién ctru va dé xuat quy trinh
va céac quy dinh trong giam sat hoat dong
nhén chim chit nao vét & bién Viét Nam.

2. Phwong phap va tinh hinh
nghién ctru
2.1. Phwong phdp nghién ciru

Phuong phap tong hop, phan tich
cac tai liéu trong va ngoai nudc vé cong
tac quan ly, gidm sat hoat dong nhan chim
dugc sir dung chinh trong nghién ciru dé
Xuét cac quy dinh trong giam sat hoat dong
nhan chim chét nao vét & bién Viét Nam.

Phuong phap diéu tra duge tién hanh
thuc hién dé danh gia vé hién trang nhan
chim va giam sat nhan chim tai cac dia
phuong c6 bién va tai cac tong cong ty
bao dam an toan hang hai khu vyc mién
Bic, mién Trung va mién Nam.

Phuong phap hoi thao liy y kién
chuyén gia: Trong qua trinh dé& xuit cac
quy dinh trong gidm sat hoat dong nhéan

Tap chi Khoa hoc Tai nguyén va Moi truong - S6 51 - nam 2024

93



Nghién ciru

chim chit nao vét ¢ bién Viét Nam d tién
hanh cac cudc hoi thao iy y kién gop y
ctia cac chuyén gia nham dam bao két qua
cua nghién cuu dat duoc tdt nhat, sat vai
yéu ciu va co tinh mg dung cao trong
thuc tién.

2.2. Tinh hinh nghién cvvu trén thé giGi

Quy trinh giam sat hoat dong nhan
chim cht nao vét & bién da duoc nghién
ctru va thuc hién boi nhiéu quéc gia va
nha nghién ctru trén thé gidi, cu thé:

a. Giam sat hoat dong nhdan chim o
Australia

Sau khi phé chuan Nghi dinh thu nam
1996, Australia da xay dung va stra doi
Luat Bao vé moi truong vao nam 2000.
Luat quy dinh cac vat, chit dugc nhan
chim phu hop v6i quy dinh cia Cong udce
Luan B6n ndm 1972 va Nghi dinh thu
nam 1996. Australia cling 1a nudc c6 quy
dinh chat ché dbi véi viée cap phép nhan
chim cho ting loai vét, chat nhan chim &
bién. Theo d6, don xin phép nhan chim &
bién phai trinh bay thong tin chi tiét vé to
chtrc, cd nhan xin phép nhan chim; Khdi
luong vat, chat xin duoc nhan chim; Pac
tinh (vat ly, héa hoc, sinh hoc, doc tinh)
clia vat, chat xin phép nhan chim; Thong
tin vé khu vuc nhan chim; Quy trinh nhan
chim va danh gia tac dong cua nhan chim
dén moi truong; Quan tréc, giam sat hoat
dong nhan chim,... Bén canh do, Australia
cling xdy dung huéng dan nhan chim vat
liéu nao vét & bién, theo d6 ¢ quy dinh vé
hoat dong giam sat va quan 1y nhan chim,
duoc thuc hién va tuan thu theo 03 budec.

Buoc 1: Theo doi tai cac khu vuc nhan
chim bao gém thu thap vé viéc ling dong,
xac dinh ranh gidi bai nhan chim, x4c dinh
mure do tich tu chit nao vét trong khu vuc

ling dong va van chuyén vat lidu ra xa khu
vuc nhan chim. Budc nay chu yéu duoc s
dung dé kiém tra cac gia thiét lién quan dén
van chuyén bun cat do hoat dong nhan chim
gay ra, xung dot su dung tai nguyén va cac
thay ddi vat Iy d6i voi cac moi truong song
lién ké hoic khu vuc nhay cam.

Buée 2: Quan tric cac yéu td sinh
hoc va hoa hoc, cac quan tric nay duoc
str dung dé kiém tra cac gia thuyét vé tac
dong lién quan dén nhing thay doi trong
quan thé sinh vt & méi truong sdng gan
do6 hodc cac khu vuc nhay cam cling nhu
cac anh hudng ctia chat nhan chim d6i véi
quén thé sinh vat.

Buoc 3: Chi duoc thuc hién khi dir
li¢u thu thap tai Budc 1, 2 chira réng chét
luong moi truong khu vue nghién ctru ¢
thé bi suy giam. Cac quan tric c6 thé bao
gém viéc diéu tra, danh gia tinh on dinh
1au dai cua khu vyc nhan chim hoac trong
diéu tra sinh hoc tai chd.

b. Giam sat hoat dong nhan chim o
Canada

Tai Canada hoat dong giam sat nhan
chim dugc quy dinh trong huéng dan moi
truong qudc gia vé giam sat chit nao vét
tai cac khu vuc nhan chim & bién, trong
d6 dua ra ba tiéu chi dé hd trg viéc xéac
dinh nhu cau giam st khu vuc nhan chim
chit nao vét:

- Gidy phép cho viéc nhan chim chat
nao vét da duoc cép nhung vat liéu nao
vét nhan chim khong dap tng duogc yéu
ciu vé cac tiéu chi sang loc hoa hoc va
kiém nghiém sinh hoc;

- C6 thé gay anh hudng dén cac khu
vuc nhay cam lan cdn bao gém ca moi
truong song hoic tiém ning xung dot voi
cac muc dich stir dung bién 1an can khac;
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- Khéi lugng vat liéu nao vét nhan
chim xuéng khu vuc nhén chim trong mot
nam 16n hon 100.000 m°.

Hudng dan ciing khuyén nghi cac khu
vuc dugc gidm sat nén dugc gidm sat theo
chu ky nhung khéng qua 5 nim mot 1an.

Pé phu hop v6i cac hudng dan qudc
gia vé moi truong Canada, Van phong
modi truong khu vuc Pai Tay Duong
Canada thong qua ma tran cac khu vuc
nhan chim chit nao vét dé xép hang cac
bai nhan chim theo thir ty vu tién. Ma tran
su dung mot bo tiéu chi dé cung cép diém
s6 cho timg bai nhan chim va xép hang
cac bai nhan chim theo thir tu vu tién cho
viéc giam sat. D6i voi mdi khu vuc da
chon, mot dénh gia duoc thyc hién dé thu
thap thong tin lich sir va dit liéu dugc thu
thap tir khu vuc. Thong tin va dir liéu dé
x4c dinh muc d6 va nd luc gidm sit cac
hoat dong dugc tién hanh tai khu vuc nay.
Huéng din giam sat méi trudng qudc gia
Canada ciing khuyén nghi st dung giam
sat tiép can theo cap do dé kiém tra cac
gia thuyét tac dong dé dam bao rang viéc
giam sat hién truong dugc thuc hién theo
cach hiéu qua vé chi phi va nhat quan.

c. Giam sat hoat dong nhan chim o My

Tai MV, co quan bao vé mdi trudng
chiu trach nhiém vé viéc chi dinh va quan
ly tat ca cac khu vuc nhan chim trén bién.
Quan 1y cac khu vuc nhan chim trén bién
bao gdm viéc diéu chinh thoi gian, sb
luong va dac diém cua vat liéu dugce d6
tai khu vuc nhan chim; Thiét 1ap cac bi¢n
phap kiém soat, diéu kién va yéu cau nhan
chim dé tranh hodc giam thiéu cac tac dong
c6 thé xay ra d6i v6i moi truong bién. Tat
ca cac khu vuc nhan chim duoc chi dinh
bit budc phai cé ké hoach giam sat va
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quan ly. Tat ca cac khu vyc nhan chim &
MF phai c6 ban quan 1y va ké hoach giam
sat. Co quan bao v€ moi truong xay dung
ké hoach giam sat cho mdi khu vuc nhan
chim. Mdi ké hoach giam sat bao gom:

- Danh gid co ban vé khu vuc nhan chim;

- M6t chuong trinh giam sat cho khu
vuc nhan chim;

- Cac diéu kién hoic thong 18 quan 1y
dac biét duoc thuc hién tai khu vuc nhan
chim can thiét dé bao vé méi trudng;

- Xem xét sb lugng vat liéu da dugc
nhan chim, cac tinh chat va su kha dung
ctia cac chit gay 6 nhiém trong vat liéu;

- Xem x¢ét vi¢e st dung lau dai cua
khu vuc nhan chim;

- Lich trinh xem xét va stra doi ké
hoach gidm sat nhan chim.

Chuong trinh giam sat dugc thiét ké
dé danh gia cac diéu kién moi truong bén
trong khu vuc nhan chim va céac khu vuc
xung quanh khu vuc nhan chim. Co quan
bao vé mdi truong xay dung chuong trinh
giam sat dé:

- bam bao ré‘mg vat liéu nhan chim
dang dugc kiém tra day du va khong co
tac dong xau mong mubn;

- Péanh gia sy di chuyén va ling dong
cta vat liéu da nhan chim dé x4c dinh
li¢u c6 phai stra ddi viéc st dung khu vuc
nhan chim;

- HO tro phat trién va cap nhat ké
hoach gidm sat khu vuc nhan chim.

Co quan bdo vé€ moi truong danh gia
tac dong mai truong tai khu vuc nhan chim
bang cach so sanh cac diéu kién tai thoi
diém giam sat v6i diéu kién co ban. Céc
vi tri kiém soat gﬁn khu vuc nhan chim
khong bi anh hudng boi viée nhan chim
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chit nao vét cling dugc su dung dé danh
gia tac dong tur viéc nhan chim. Trong
nam 2014, Co quan bao v¢ moi truong da
tién hanh cac cudc diéu tra giam sat dé
danh gia diéu kién moi truong tai 10 khu
vuc nhan chim. Cac cudc khio sat nay
su dung mdt loat cac ky thudt bao gé)m
ldy mau tram tich, do do sau, quay video
va chup anh dudi nude, thu mau sinh vat
day va ldy mau nude. Co quan bao vé moi
truong danh gia cac diéu kién vat 1y, hoa
hoc va sinh hoc tai khu vuc nhan chim
va khu vuc xung quanh dé xac dinh xem
viéc nhan chim co gy tac dong dén moi
truong hay khong. Tai mot s6 khu vuc,
Co quan bao vé mdi trudong da danh gia
viéc van chuyén trAm tich sau khi duoc
nhan chim xem vat liéu da di chuyén va
lang dong nhu thé nao va ¢ kha ning tac
dong x4u dén cac hoat dong st dung khac
ctia bién.

2.3. Tinh hinh nghién cvru 6 Viét Nam

Tac gia Pao Vin Hién (2016) [5] da
dua ra co s& khoa hoc va thuc tién dé xac
dinh khu vuc bién dugc su dung dé nhan
chim dong thoi ciing dua ra danh myc cac
loai vat, chat dugc phép nhan chim trén
bién. Nghién ciru cta tac gia Tran Dinh
Lan (2015) [18] v& d& xuét bo tiéu chi xac
dinh cac ving d6 thai ¢dam bao giam thiéu
tac dong dén moi truong va cac hé sinh
thai bién khu vuc bién Hai Phong. Nghién
ctru ctia Nguyén Ba Quy (2020) [13] da
danh gia dugc thyuc trang hoat dong nhan
chim & bién, cung cép co so khoa hoc va
thyc tién xdy dung huéng dan ky thuat
nhan chim ¢ bién va dy thao huéng dan
ky thuat xady dung bdo cdo du an nhan
chim. Tac gia Pham Vian Hiéu (2021) [15]
da xay dung dugc hudng dan k¥ thuat 1ap
bao céo danh gia tac dong moi trudng dbi
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v6i cac du an nhan chim trén ving bién
Viét Nam.

Dbi v6i cac van ban phap luat quy
dinh lién quan dén hoat dong nhan chim
nhu Luat Bdo vé mdi truong nam 2020
quy dinh tai Khoan 6, Piéu 65 “Uy ban
nhan dan cép tinh quy dinh khu vuc, dia
diém do thai, nhan chim ddi véi vat chat
nao vét tir hé thong giao thong duong thuy
noi dia va dudong bién” [17]. Luat Bién
Viét Nam nam 2012 quy dinh tai Khoan
3, Piéu 35 “Tau, thuyén, td chirc, c4 nhan
khong dugc thai, nhan chim hay chén lap
cac loai chat thai cong nghiép, chat thai
hat nhan hodc cac loai chét thai doc hai
khéc trong ving bién Viét Nam. Luat Tai
nguyén, moi trudng bién va hai dao [16]
quy dinh tai Myc 3, Chuwong VI “Yéu cau
v6i viée nhan chim; Vat chit dugc nhan
chim ¢ bién; Gidy phép nhan chim; Cép,
cap lai, gia han, sira d6i, bo sung, tra lai
gidy phép nhan chim; Quyén va nghia vu
ctia to chire, c4 nhan dugc cap gidy phép
nhan chim; Kiém soat hoat dong nhan
chim; Nhan chim ngoai vung bién Viét
Nam gay thi¢t hai toi tai nguyén va moi
truong bién va hai dao”. Dic biét, tir Diéu
49 dén Biéu 60 ciia Nghi dinh s6 40/2016/
ND-CP ngay 15 thang 5 nam 2016 c6 quy
dinh v& nhan chim, bao gé)m quy dinh chi
tiét vé hd so, trinh ty thi tuc cép, cép lai,
gia han, stra d6i, bo sung, tra lai gidy phép
nhén chim & bién cling nhu chim dut hiéu
luc gidy phép nhan chim & bién [4]. Thong
tu s6 23/2022/TT-BTNMT ban hanh ngay
26/12/2022 cua Bo truong Bo Tai nguyén
va Méi truong vé viée stra doi, bd sung
mot s6 diéu cua Thong tu s6 28/2019/TT-
BTNMT ngay 31 thang 12 nam 2019 [2]
quy dinh k¥ thuit danh gia chit nao vét
va xac dinh cdc khu vuc nhan chim chat
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nao vét & ving bién Viét Nam quy dinh
vé viéc xac dinh vi tri, khu vuc nhan chim
chat nao vét va mot sb quy dinh cu thé
vé trach nhiém quan ly vé khu vuc, dia
diém db thai, nhan chim cta cac s&, ban
nganh, dia phuong; Trach nhiém cua cac
td chure, ca nhan trong hoat dong dd thai,
nhan chim, quan 1y cac khu vuc db thai,
nhan chim.

Nhin chung, hoat dong nhan chim ¢
bién Viét Nam da duoc cu thé hoa béng cac
véan ban quy pham phép luat, tuy nhién cac
quy dinh vé hoat dong giam sat nhan chim
& bién Viét Nam chua dugce cu thé hoa
trong cac van ban phap luat hién hanh, 1am
co s quan 1y, kiém soat chat lugng chét
nao vét duoc dod xuéng khu vuc bién va tac
dong cua chat nao vét dén moi trudong va
hé sinh thai xung quanh. Do vay, cong tac
quan 1y hoat dong nhan chim & bién néi
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chung va cong tac giam sat hoat dong nhan
chim & bién ndi riéng can nghién ciru dé
hoan thién vé& mit phat 1y.

3. Pé xuit quy trinh giam sat hoat
dong nhin chim chit nao vét & bién
Viét Nam

Quy trinh giam sat véi muc dich giap
cho cac t6 chure, ca nhan c6 hoat dong
nhén chim chit nao vét & bién kiém soat
dugc cac tdic dong cua hoat dong nhan
chim gy ra dbi voi moi truong, cac hé
sinh thai va hoat dong kinh té - xa hoi,
dong thoi giup cho cic co quan quan ly
nha nudc danh gia dugce tinh trang cua cac
khu vuc nhan chim truée khi dua ra quyét
dinh tiép tuc cho phép nhan chim hoic
dong cua khu vyc nhan chim. Quy trinh
giam sat cac khu vuc nhan chim chét nao
vét & vung bién Viét Nam duoc thuc hién
theo Hinh 2.

Chii diu tw Co quan guin Iy nha nwée
¥
l h 4 l
Giam =t Giam sat Gridm sat san Giam sat dinh
trirde khi trong qui chi két thie ko tai khu vue
nhin chim trinh nhén hoat déng nhin chim
chim nhén chim l
Gidm sat tnrde Gidm sét lidn tuc Giam =4t 1ién tuc Téi thidu 02
khi bit dau tir lic bit dau dén toi thitu 1 tudn ké nim/lan che dén
nhén chim chét tiic két thiic hoat tir khi két thiic hoat khi dong cira khu
nao vét 1 tufn déng nhin chim déng nhin chim Ve nhin chim

| }

‘. l

Vi trf gidm sdt, hinh thire va thing s& giam sat, théd gian giam sat, phwonz phap va thigt

bi gidm sat, gici han cia cac théng 56 giam sat

Yéu ciu ddi vai hé théng gidm sit hoat ddng nhin chim

"

Trich nhiém cida cic bén trong gidm sit nhin chim

Hinh 2: So dé gidam sdt khu vuc nhdn chim chit nao vét
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(1) Pham vi diéu chinh

Quy trinh nay quy dinh vé trinh ty, ndi
dung giam sat cac khu vuc nhan chim chét
nao vét & ving bién Viét Nam bao gom:

- Céc khu vuc quy hoach nhan chim
chat nao vét ¢ bién do Bo Tai nguyén va
Méi truong, UBND céc tinh, thanh phd
trye thude Trung wong cd bién cong bod;

- Cac khu vyuc di dugc cip gidy
phép nhan chim chit nao vét & bién do
Bo Tai nguyén va Moi truong, UBND
cac tinh, thanh phd truc thudc Trung
wong c6 bién cap.

(2) Déi twong dap dung

Quy trinh nay ap dung dbi voi cac co
quan quan 1y nha nudc, t6 chirc, ca nhan
lién quan dén viéc giam sat cac khu vuc
nhén chim chit nao vét & bién Viét Nam.

(3) Nguyén tic gidm sdt

- Bdo dam chinh xac, trung thuc,
khéch quan va thuén tién cho vi¢c khai
thac, sir dung thong tin, dir li¢u vé hoat
dong nhan chim chét nao vét & bién Viét
Nam.

- Bao dam tinh hé thong, kip thoi,
day du va lién tyc nham kiém soat céac
hoat dong nhan chim chat nao vét.

- Bao dam tinh théng nhét, déng bo
thong tin, dir liéu vé mat khong gian va
thoi gian gitra co quan quan 1y va don vi
giam sat.

- Bao dam tinh thong nhit gitta yéu
cau vé giam sat voi hoat dong quan trac
ctia don vi dugc cdp gidy phép nhan chim
cht nao vét.

- Cac thong sb giam sat dugc quan
tric, do dac truc tiép hodc tinh todn gian
tiép qua cac thong sé do dac khac nhung
phai bdo dam tinh chinh x4c va trung thuec.

(4) Nogi dung va trach nhiém giam sdt

Giam sat cac khu vuc nhan chim
chit nao vét 1a trach nhiém cua co quan
quan 1y nha nudc c¢6 thim quyén va cac
t6 chire, ca nhan dugc cip gidy phép nhan
chim. Viéc giam sat nay duoc thuc hién
bang cac hinh thire do nhanh hién trudng,
léy va phan tich mau, do dac lién tuc va
dinh ky trong 4 giai doan sau day:

(1) Gidm sat trude khi nhan chim
chit nao vét;

(2) Giam sat trong quéa trinh nhan
chim chét nao vét;

(3) Giam sat sau khi két thuc hoat
dong nhéan chim chét nao vét;

(4) Giam sat dinh ky tai khu vuc
nhén chim chét nao vét.

Céc to chirc, ca nhan duoc cap gidy
phép nhan chim c6 trach nhiém giam sat
trong giai doan 1,2 va 3. Két qua giam sat
phai dugc glii vé co quan cp gidy phép
nhan chim theo ché d¢ thong tin, bao cdo
theo quy dinh hi¢n hanh.

Co quan quan ly nha nudc c6 trach
nhiém kiém tra, giam sat giai doan 4 d¢
lam co s¢ dua ra quyét dinh cho phép
tiép tuc nhan chim hodc dong ctra khu
vuc nhan chim chit nao vét. Quy trinh
kiém tra, giam sat dugc thuc hién theo
Quyét dinh s6 314/QD-TCBHDVN ngay
16/11/2021 cia Tong cuc trudong Tong
cuc Bién va Hai ddo Viét Nam ban hanh
Quy trinh kiém tra, giam sat hoat dong
nhéan chim & bién.

(5) Quy trinh giam sat

Vi1 tri gidm sat;

Hinh thtic va thong sb giam sat;

Thoi gian va tan suat giam sat;

Phuong phép va thiét bi giam sat;
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Gi6i han cuia cac thong sb gidm sat.

(6) Yéu cau doi véi hé thong gidm
sat hoat dong nhdn chim

Yéu cau bao dam chat luong va kiém
soat chit luong trong hoat dong quan tric
hién truong;

Yéu cau ddi véi hé théng nhan,
truyén va quan ly dit liéu (data logger) tai
cac tram, hé théng quan tric moi truong
tu dong, lién tuc;

Yéu cau ddi véi co so dir lidu giam
sat hoat dong nhan chim ¢ bién.

(7) Trach nhiém cua cdac bén trong
giam sat hoat dong nhdn chim

Trach nhiém cua don vi thuc hién
hoat dong nhéan chim;

Trach nhi€m cua co quan quan Iy nha
nude ¢ tham quyén, cu thé:

- Trach nhiém cua cac B9, nganh va
dija phuong dbi v6i hoat dong giam sat
nhén chim chét nao vét;

- Trach nhiém cta Cuc Bién va Hai
dao Viét Nam;

- Trach nhiém cua Sé Tai nguyén va
Maéi trudng c6 bién;

- Trach nhiém phéi hop hoat dong
quan ly;

- Kiém tra, giam sat hoat dong nhan
chim & bién;

- Td chirc kiém tra tai hién truong
thi cong.

4. Két luan

Két qua nghién ciru cho thiy hoat
dong gidm sat cac khu vuc nhan chim
chat nao vét 1a trach nhiém cua co quan
quan 1y nha nudc c6 tham quyén va céac
t6 chirc, ca nhan dugc cip gidy phép nhan
chim. P6i v&i mdi khu vuc nhan chim

Nghién ciru

chat nao vét, quy trinh gidm sat duoc
thuc hién vdi 7 ndi dung chinh va cho 4
giai doan la trudc khi nhan chim, trong
qué trinh nhéan chim, sau khi két thuc hoat
dong nhan chim va giam sat dinh ky. Két
qua nghién ctru cua bai bao c6 tinh kha thi
va 1a tién dé dé cac co quan quan 1y nha
nudce xem xét ban hanh van ban quy pham
phap luat vé quy trinh giam sat hoat dong
nhéan chim & bién Viét Nam.

Lo&i cdm on: Nhom tac gia tran trong
cam on su hd tro cua Dé tai khoa hoc va
cong nghé cip Qudc gia “Nghién ciru xdy
dung bo tiéu chi xdc dinh nguong chiu tai
cdac khu vuc quy hoach nhan chim chat
nao vét trong vung lanh hai Viét Nam”.
Mi s6 DTDL.CN-57/20.
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UNG DUNG CONG NGHE GNSS-RTK PHUC VU THANH LAP
MAT CAT NGANG SONG

Nguyén Ba Diing"*, Nguyén Thé Phwong?, Tran Vin Tinh!
'Truong Pai hoc Tai nguyén va Moi truong Ha Noi
?Lién doan khao sat Khi tugng Thiy van
Tém tit
Ngi dung ciia bai bdo trinh bay vé két qua nghién civu ting dung cong nghé GNSS-
RTK phuc vu khdo sat dia hinh tai 10 mét cdt ngang Séng Cau doan qua thanh phé Bdc
Ninh va thi xa Qué V6, tinh Bdc Ninh. Pia hinh long song tai maéi mat cat déu dam bao
yéu cau kj thudt trong cong tc do dac khdo sdt dia hinh mdt cdt ngang song, ty Ié sé diém
khao sat dat yéu cdu trén tong sé diém do déu lom hon 80 %. Bén canh dé, khi iing dung
cong nghé GNSS-RTK di giam t6i da vé nhan lic, thoi gian lam viéc ¢ thie dia tiv d6
ndng cao hiéu qua kinh té, cung cdp so liéu long séng phuc vu lam dau vao mé hinh thity
dong luc.
Tir khéa: GNSS-RTK; Mit cit; Khao sat thiy van.
Abstract
Application of real-time kinematic GNSS technology to establish a cross-section
of the river
The content of the paper presents the results of a research study on applying
GNSS-RTK technology for topographic surveys along 10 cross-sectional profiles of the
Cau River, passing through Bac Ninh city and Que Vo town in Bac Ninh province. The
topography of the riverbed at all cross-sectional profiles meets the technical requirements
for topographic surveying, with the rate of satisfactory survey points exceeding 80 % of
the total measurement points. Moreover, the application of GNSS-RTK technology plays
a crucial role in providing accurate riverbed data, which is essential for hydrodynamic
modeling. This technology has also significantly reduced the need for human resources
and fieldwork time, thereby enhancing economic efficiency.

Keywords: GNSS-RTK; Cross-section; Hydrological survey.

“Tac gia lién hé, Email: nbdung@hunre.edu.vn
DOI: https://doi.org/10.63064/khtnmt.2024.588

1. Mé dau

Viét Nam duogc danh gia 1a mot trong
nhitng quéc gia d& bi ton thwong nhat voi
bién doi khi hau (BDKH). Lién tiép trong
nhitng nam gén day, cac hi¢n tugng cuc
doan nhu: Mua 16, 11 lut, 10 quét, x61 10,
nude bién dang, sat trugt cac suon nui,
bo song, bo bién,... da va dang xay ra véi
tan suat, quy md va cudong do ngdy cang

gia tang. Theo Uy ban lién chinh phu vé
BPKH thi BDKH 14 nhan t6 chinh gay
ra bao, 10, ngap lut, 14 quét, sat 16, chiém
87 - 91 % s6 lugng thién tai, anh huong
dén 70 % dén s6, gy thiét hai khoang 1 -
1,5 % GDP, de doa nghiém trong muc tiéu
phat trién bén virng cta Viét Nam [1].
Ngoai thuc thién bién phap gidm nhe
cac thiét hai do thién tai 10 lut gdy ra thi
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cong tac du bao canh béo thién tai 13 rat
can thiét. Nham dap ung yéu cau sb liéu
10ng song 1am dau vao mo hinh thuy dong
luc phuc vu cong tac canh béo, du béo 1a,
tinh toan danh gid hién trang hanh lang
thoat 1, kha nang thoat 1l cho céc luu vuc
song, cong tac do dac dia hinh long dan
cu thé 1a do dac khao st mat cit ngang
trong séng 1a viéc lam khong thé thiéu
duoc. Truoc day, cong viéc do dac, khao
sat mat cat ngang thuong duogc thuc hién
bang cic phuong phap truyén thong, toa
do cac diém chi tiét dya trén may toan dac
két hop guong do va cao do duoc xac dinh
bang may thily binh. Tuy nhién, két qua do
dac truyén thong khong dam bao tién do
thi cong ciing nhu hiéu qua kinh té. Ngay
nay, voi su phat trién manh m& cua khoa
hoc k¥ thuat, cong nghé GNSS (Global
Navigation Satellite System - Hé thong vé
tinh ddn duong toan cau) do chinh xac cao
va ¢6 tinh tirc thoi duge Gmg dung nhiéu
trong cac hoat dong do dac.

Cong nghé GNSS do dong thoi gian
thyc GNSS-RTK 1a mét trong sd cc cong
nghé da duoc ung dung thanh céng trong
linh vuc khao sat dia hinh. Trong cac nghién
ctru [2, 3] da khang dinh GNSS-RTK sé&
thay thé cho GNSS vi phan trong do thuy
dac, bdi vi GNSS-RTK cho d@d chinh xac
dén centimet. GNSS-RTK dd dugc tmg
dung thanh cong tai nhiéu khu vuc trén
thé gioi: Tac gia Andersen Ole B va cong
su [4] da st dung cong nghé GNSS-RTK
va day do sau co hoc dé xac dinh toa do,
dd sau cua diém do tai khu nuGe cua cang
Trabzon & Thé Nhi Ky c6 dién tich 495 x
960 m. Tac gia Nor Aklima Bte va cong su
[5] tién hanh thyc nghiém do mat cit ngang
tai mdt doan song nho tai Sungai Simpang
Kiri, Batu Pahat, Malaysia vé&i pham vi do
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200 m. Tac gia Reha Metin Alkan va cong
su [6] da thyc nghiém tng dung cong nghé
GNSS CORS RTK trong do cong tac thuy
dac tai dap Obruk, Corum, Thé Nhi Ky
cho két qua danh gia d¢ chinh xac vé mat
bang dat 0,1 m.

Cong nghé GNSS-RTK mac du dugc
nghién ctru va trién khai & Viét Nam da
lau voi cac tai li¢u, gido trinh dién hinh
nhu [7 - 12], da gi6i thiéu vé nguyén 1y,
yéu cau ky thuat, thiét bi, phuong phap
do va xtr Iy dir liéu khéo sat thuy dac dia
hinh bién. Céc tac gia [13 - 15] nghién
ctru cong nghé¢ GNSS-RTK 4p dung vao
do dac bién. Cac nghién clru cta céc tac
gia [15 - 20] tdp trung vao hudng UGng
dung cong nghé GNSS-RTK st dung
tram tham chiéu lam viéc lién tuc CORS
trong thanh 1ap ludi khong ché toa do va
do v& ban do dia hinh trén can. Tuy nhién,
hién nay viéc dua cong ngh¢ GNSS-RTK
vao ung dung trong nghi€p vu chuyén
mon thuy van van con han ché. Tai Viét
Nam, chua c6 cong trinh nao nghién ctu
dé mg dung trong cong tac do dac khao
sat dia hinh day song phuc vu cac cong
tac diéu tra, khao sat thuy van. Do do, can
phai nghién ctru 4p dung nham khai thac
t6i da tinh ning cua cong nghé va thiét bi
mang lai hi€u qua kinh té 16n, giam nhan
cong lao dong, day nhanh tién do thi cong.
Bén canh d6, cong nghé nay c6 thé khao
sét duoc hau hét cac loai dia hinh dic biét
nhitng khu vuc dia hinh kho khan. Noi
dung bai bao nghién ctru tmg dung cong
nghé¢ GNSS-RTK khao sat dia hinh mat
cit ngang Séng Cau doan qua thanh phd
Bic Ninh, tinh Bic Ninh. Khu vyc nghién
ctru trén Séng Cau doan qua thanh phd
Bic Ninh va thi xa Qué V3, tinh Bic Ninh
¢6 chiéu dai khoang 20 km.
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Hinh 1: Khu vuc nghién ciru

2. Co s6 1y thuyét va phwong phap
nghién ciru

2.1. Co sé' Iy thuyét

Cong nghé GNSS-RTK yéu ciu do
tin cdy cao vé két nbi tin hiéu giira tram
tinh dugc dat trén bo va tram dong trén
tau do chuyén dung, cdu hinh cua thiét
bi, khoang cach gitra tram tinh va tram
dong, s6 luong vé tinh quan sat dong thoi
va tdc d6 di chuyén cua tau do. Uu diém
cua phuong phap nay la dat d6 chinh xac
cao, ap dung rat hiéu qua khi do ¢ cac khu
vuc song rong, ngoai bién, khu vuc bi che
khuét, dat ning suat lao dong cao. Nguyén
1y do 1a st dung hai may thu GNSS, trong
d6 mot may duoc dat ¢ dinh trén bo tai
diém da biét toa do, do cao, goi la tram
co s& hay tram tinh (ki hi€u 1a A), con
may thu GNSS tht hai di chuyén tau do
dudi nude goi la tram dong (ki hi¢u 1a B).
Trong qua trinh do cé hai may lién tuc thu
tin hiéu vé tinh it nhat c6 4 vé tinh chung.
Nho bo diéu giai vo tuyén (Radio modem)
lam viéc trén dai tan s6 UHF, hoic VHF,
hodc mang internet (3G/4G/5G) tai tram
tinh dé truyén tic thoi goi dir liéu bao

gom céac dit liéu do pha, cac toa do va

dang anten ctia tram tinh dén tram dong.
May thu GNSS tai tram dong tién hanh
xu 1y cac dir liéu do pha song dua trén
phuong trinh sai phan bac hai gitta tram
tinh véi tram dong dé xac dinh sé nguyén
da tri, tir d6 xac dinh dugc véc to canh
gitra tram tinh va tram dong r0i tinh toa do
cua tram dong (Hinh 2).

Tai tram dong viéc giai s nguyén
da tri dugc thuc hién dé xac dinh tic thoi
véc to canh [17]. Nhu vay dya vao cong
nghé do GNSS-RTK ta co thé xac dinh
duoc lién tuc toa dd va dd cao cua tram
dong theo thoi gian thuc va tan suit do
phu thudc vao tan suat thu tin hiéu cua
thiét bi GNSS duoc st dung.

Do GNSS-RTK 1a mft dang do
GNSS tuong ddi tire 1a chi xac dinh duoc
) gia toa do trong h¢ WGS84 cua diém
tram dong so voi tram tinh. Dé st dung
duoc két qua nay vé hé toa do dia phuong
can phai c¢6 thong sd chuyén ddi. Viéc
chuyén ddi d6 goi 1a thu tuc quy chuan
hé toa do (Site Calibration). Bang cach sir
dung 7 tham s6 tinh chuyén bao gom: 3
gia tri vé d0 léch géc toa do AX, AY, AZ;
3 tham sd vé gdc xoay cua ba truc toa do;
1 tham s6 1a hé s6 ty 18.
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Hinh 2: Phwong phdp do GNSS - RTK

2.2. Phwong phdp nghién ciru

2.2.1. Nguyén tdc xdac dinh vi tri mat
cdt ngang

Mit cat ngang dia hinh 1ong séng kéo
dai tir bo trai (ta) sang bo phai (hitu) gdm
hai phan (Hinh 3): Phan trén can 13 phan
mit cit duoc tinh tir mc (méc trai hodc
mdc phai) dén mép nudc trai (MNT) hodc
mép nudc phai (MNP) ctua long song.
Phan dudi nuée 1a phﬁn mat cét duoc tinh
tor mép nudc trai sang mép nudc phai cia
long song.
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Hinh 3: Cdc thanh phén ciia mdt cit ngang
long song

Khi xac dinh vi tri mat cit ngang
song phai tuan thu theo nguyén tic sau:

- Mit cat ngang song phai vudng goc
v6i dong chu luu;

- B6 tri tai cac mat cat khong ché cac
nhénh song gia nhap;

- Trén cac song co6 xay dung dap, bd
tri mat cit do sau dap;

- Poan song c6 cau qua song, can bd tri
2 mat cit khong ché cach thuong va ha luu
cau khoang cach tuy theo diéu kién thuc té;

- Poan séng cong bb tri day va 2 dau
doan song cong phai co6 mit cat khong ché
dau vao va dau ra;

- Poan song c6 hi¢n tugng giao thoa
dong chay bd tri day hon, doan song thing
thi bo tri thua hon, khoang cach trung
binh gitta hai mit cat 1a 2,0 dén 2,5 km.

2.2.2. Phuwong phdp khdo sat mdt cdt
ngang song

a. Xac dinh toa do, do cao dia hinh
mat cdt phcfn trén can

Phan trén can mat cit ngang duoc do
dac bf?mg may toan dac dién tur két hop véi
guong don. Toa d6 duoc xac dinh bang
phuong phép toa d6 cuc. Piém dimg may
dau tién 13 cac diém mdc mat cit ngang da
biét toa dd va do cao. Po cao cac mbe mit
cit ngang 1a d6 cao qudc gia hang IV duoc
do dac bang phuong phap thuy chuan hinh
hoc c6 hé toa @6 VN2000, kinh tuyén truc
105°, mai chiéu 6°. Toa d va do cao céc
mdc ctia 10 mit cit ngang qua Song Cau
doan qua khu vuc nghién ctru nhu sau:
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Bdng 1. Toa do, do cao moc cac mdt cat Song Cau khu viee nghién ciru

Hé toa 9 VN2000, kinh tuyén truc 1050 Mii chiéu 60, Hé dd cao quéc gia

Tr| Mat | Tén Bo Tréi

Tén Bo Phai

diém

X (m) Y (m)

H
(m)

diém | X(m) | Y(m)

T-SC405 609393,438

P-SC405 609185,820 | 8,614

T-SC406 610801,696

610517,723 | 9,094

T-SC407 612504,371

611909,401 | 8,273

T-SC408 612982,218

612899,323 | 8,078

T-SC409 613344,689

613163,333 | 7,702

T-SC410 616220,762

616378,680 | 8,784

T-SC411 6180066,699

618060,219 | 8,391

T-SC412 620949,238

620596,367 | 8,626

T-SC413 622703,441

622940,681 | 8,214

10 T-SC414 | 2342260,078 | 626631,678

P-SC414 | 2342105,097 | 626340,559 | 8,285

Toa dd cac diém chi tiét duoc tinh
theo cong thirc sau:

Xchi ét Xdl'mg méy +Dx Cos(achi tiét)
Ychi bt dtmg may +Dx Sln(a’chi tiét)
trong do:
Y o Latoadd cac diém chi tiét
chi tiét chi tiét
dime mive Y ine mavs LA toa d6 diém
g may dung may : N
ding may

D: Khoang cach ngang tir diém dung
may dén diém chi tiét

o, . Phuong vi tir diém may dén
diém chi tiet

Do cao céc diém chi tiét duge tinh
theo cong thurc sau:

Hchi ét Hdl’mg may +Dx TAN(Vchi tiét) +

1., -
dung may guong
trong do:
H .

chi tiét"

La dd cao cac dieém chi tiet

H ,

dimg iy La do cao diém ding may
D: Khoang cich ngang tir diém diing
may dén diém chi tiét
Vo -

chi tiét"

Goc dung tai diém do chi tiét
yimg miy: Chiéu cao ctia may tai thoi
diém do

lgmmg: Chiéu cao ctia grong thoi diém do

b. Xac dinh toa do, do cao dia hinh
mdt cdt phan dwdi nuée

Trong qua trinh khao sat, phan dia
hinh mit cit phan dudi nudce duge sir dung
cong nghé¢ GNSS - RTK. Vi phuong phap
nay, mit cit ngang song dugc do boi sy két
hop giita may tinh ¢6 phan mém két ndi,
may hdi am do sdu duogc dat trén thuyén
két ndi v6i hé théng dinh vi GNSS-RTK
(Hinh 4). Cac budc thyc hién khi tién hanh
do dac phan dudi nude duoc thé hién trong
Hinh 5.
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Hinh 4: M6 phéng teng dung cong nghé GNSS-RTK trong do mdt cit ngang thiiy vin

) CHUAN BI
Chuan bi tai liéu, thiet bi, mdy moc

v

LAP DAT THIET BI
Lap dat thiet bi lén thuyén, ket noi,
cai dat thong so

!

PO PAC
Do cac diém chi tiét mdt cat ngang dudi nudc

!

XU LY SO LIEU

phan can, vé ban vé

Tinh toan, xu ly $6 liéu toa dd, dd cao, ghép néi

Hinh 5: Céc bwéc thwe hi¢n do dac mt cit

ngang song phan dwéi nwéc

1SC405 PSC405 TSC406
- Dassess
oy
ey
[H=5.977

TSC408 PSC408 TSC409
(X=2345471.863 X=2345296.803
Y= 612983227 Y=612899.323

H=9.074 H=8079

H-5.567

3= 2347372995
Y= 610901 696

X= 2345716201
Y= 612344689

3. Két qua nghién ciru
3.1. Két qua khdo st mdt cit ngang

Sau khi khao sat, do dac thuc dia
bang cong nghé GNSS-RTK céc sé liéu
toa do, do cao duoc xur 1y dé v& mit cit
ngang. Két qua v& 10 mat cat thu dugc
sau qué trinh do dac va xir Iy sb liéu
nhu sau:

PSC406 Ticy dneam LIMEE g

52U TEBRE
i

PSC409 TSC410 PSC410

X 2345154 510
Y=613163333
B-7702
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PSC411

PSC413

TSC413 x=2342836.409 X-2342167750
Y-622703441 Y= 622940 651
He7.94 E=5214

Nghién ciru

PSC412
K- 2343652233

36 52233
Y- 620597074
H-59024

Hinh 6: Bdn vé 10 mdt cit ngang khdo sdt

3.2. Ddnh gid két qud do dac

Két qua do dac mit cat ngang song
dugc danh gia theo Tiéu chuan qudc gia
TCVN 8226:2009 vé cong trinh thiy lgi
quy dinh sai s vi tri diém mat cat ngang,
doc 1a Ad <0,2 mm x M (trong d6 M la
mau sb ty 1& do v& mat cat). Vi ty 1¢ ban
veé 1/1.000, ta c6 Ad = 0,2 x 1000 = 200
mm = 0,2 m. Nhu vay, trong qué trinh do

Hinh 7: Phén bé cic diém chi tiét tai
mdt cit SC406

dac phﬁn dudi nude cua mot mat cat, tat
ca cac diém chi tiét c6 khoang cach dén
duong thang nbi hai mbc ctua mit cit do
c6 gid tri nho hon hoac béng 0,2 m déu
dam bao yéu cau ky thuat vé sai 86 vi tri
diém. Két qua ty 18 % s diém chi tiét do
mit cit ngang phan dudi nudc cia cia
10 mat cat khao sat theo phuong phéap do
GNSS-RTK dat yéu cau ky thuat thé hién
trong Bang 2.

Hinh 8: Phin bé cdc diém chi tiét tai
mit cit SC413

Tap chi Khoa hoc Tai nguyén va M6i truong - S6 51 - nam 2024

107



Nghién ciru

Bing 2. Thong ké ti 1¢ cdc diém chi tiét dat yéu cau ky thudt

STT | Tén mitcat | Tongso diem do | SO diém chi tiét dat yéu cau Ty 1é
1 SC405 191 160 83,8%
2 SC406 256 210 82,0%
3 SC407 267 218 81,6%
4 SC408 165 140 84,8%
5 SC409 188 160 85,1%
6 SC410 162 149 92,0%
7 SC411 240 201 83,8%
8 SC412 192 168 87,5%
9 SC413 162 145 89,5%
10 SC414 280 240 85,7%

Tai 10 mat cat da do dac, khao sat
bang phuong phap GNSS-RTK thi ty 18
s6 diém dat yéu cau ky thuat trén tong
s6 diém do déu ludn 16n hon 80 %. Bén
canh do, qua thuc té do dac thoi gian tién
hanh thi cong do dac mdt mat cit chiéu
rong khoang 300 m trung binh khoang 20
phut va sé lwong nhan cong t6i thiéu 1a 2
ngudi. Trong khi 6 véi mit cat 6 néu do
dac theo phuong phap thii cong s& can tbi
thiéu 4 nguoi va thoi gian trung binh 60
phut. Nhu vay, viéc ing dung cong nghé
GNSS-RTK vao viéc do dac cac mit cit
ngang song gitp giam thiéu nhan cong lao
dong, mang lai hiéu qua kinh té cao.

4. Két luan

Cong ngh¢ dinh vi v¢ tinh GNSS-
RTK dap tng yéu cau ky thuét trong cong
tac do dac khao sat dia hinh mit cat ngang
song phan dudi nude. Cac két qua do dac
tai 10 mat cat diéu tra cho thdy ty 18 s6
diém dat yéu cau k¥ thuat trén tong sb
diém do déu ludn 16n hon 80 %. Cong tac
do dac thuc dia mit cit co sy dbi mai to
16n khi str dung cong nghé GNSS-RTK cai
thién nhitng han ché phuong phap khao sat
truyén théng. Giam t6i da vé nhén lyc, thoi
gian thyc thi ¢ thyce dia tir d6 nang cao hi¢u
qua kinh té. Ung dung cong nghé GNSS-
RTK dé trién khai ing dung ph bién trong
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cong tac khdo sat, do dac dia hinh mat cit
ngang song 1a rat can thiét.
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PANH GIA THUC TRANG SU DUNG VA PE XUAT
GIAI PHAP GIAM THIEU TUI NILON

TAI HUYEN CHAU THANH, TINH BEN TRE
Ping Ho6 Phwong Thiao*, Bui Thi Kim Thoa, Piao Ngoc Bich, Kim Thi Huyén
"Trudng Pai hoc Cong Thuong TP. H6 Chi Minh

Tém tat

Bai bdo cung cdp mdt sé thong tin vé thuc trang sir dung tiii nilon, tir d6 dé xudt
gidi phdp gidm thiéu trong giai doan hién nay. Qud trinh khdo sat va thu thdp mau
nghién cuu dwoc thuc hién o huyén Chdau Thanh, tinh Bén Tre. Nghién ciru da sw dung
phiéu diéu tra dwoc thiét ké san cho 120 nguwoi dan trong huyén. Két qud nghién ciru
cho thay, nguoi dan sir dung nhiéu tii nilon vi cac loi ich ma cdc san pham ndy mang
lai nhu tién loi, nhe va gia thanh re. Tan sudt sir dung nhiéu nhatla 3 - 5 tui/ngay,
chiém 40 %. 53 % hé gia dinh nhén thdy sir dung nhiéu tii nilon sé anh hwéng xdu dén
méi triong dat, nude. 65 % ho gia dinh cho rang viéc thay thé tii nilon bang tii than
thién véi méi truong la can thiét. Nghién ciru da dé xudt 5 nhém bién phdp nham nhdn
réng viéc sir dung tiii than thién véi méi truong, trong dé 57 % y kién trén tong sé ho
gia dinh khdo sat cho rang nén ha thap gid thanh san phdm, thiét ké tiii than thién voi
méi truong ¢é mau md, mau sdc dep hon.

Tir khéa: Tai nilon; Réac thai nhyua; O nhiém méi truong; Gidm thiéu.

Abstract

The pressing issue of plastic bag usage and the need for immediate solutions in
Chau Thanh District, Ben Tre Province

The study provides information about the current plastic bag usage situation
and alternative solutions. The survey and sample collection were conducted in Chau
Thanh district, Ben Tre province. The study used a pre-designed questionnaire for
120 households in the district. The research showed that people use many plastic
bags due to the benefits these products bring, such as convenience, lightness, and
low cost. The most common frequency of use is 3 - 5 bags per day, accounting for
40 %. 53 % of households recognized that excessive use of plastic bags would
hurt the environment, including soil and water. 65 % of households believed that
replacing plastic bags with environmentally friendly bags is necessary. The study
proposed five measures to promote the use of environmentally friendly bags, with
57 % of opinions from the surveyed households suggesting lowering the cost of the
products and designing environmentally friendly bags with better appearance and
colours.

Keywords: Plastic bags; Plastic waste; Environmental pollution; Reduce.
"Tac gia lién hé, Email: dhpt.86@gmail.com
DOI: https://doi.org/10.63064/khtnmt.2024.589
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1. M& dau

Hién nay, 6 nhiém rac thai nhya dang
1a vin dé cap bach toan cau. Theo Chuong
trinh Moi truong Lién hop qudc, ké tur
thap nién 50 cia thé ky trudc, hon 8,30
ty tan san pham nhya di duoc san xuét va
str dung, trong do khoang 60 % lugng san
pham d6 dugc chon 1ap hoic thai thang ra
moi truong [1]. Theo sb lidu cia B Tai
nguyén va Moi trudng, luong chét thai
nhua va tai nilon ¢ Viét Nam hién & muc
rat cao, chiém khoang 8 - 12 % trong chat
thai ran sinh hoat, xép Xi 2,5 triéu tAn/nam.
Tinh riéng cac loai tai nilon, udc tinh moi
ndm Viét Nam str dung va thai bé khoang
hon 30 ty tii/nam. Trung binh, mdi ho gia
dinh tai Viét Nam st dung khoang 01 kg
tai nilon mdi thang. Hon 80 % sb d6 déu
bi thai bo sau khi dung mot 1an [2]. Ti
nilon hién van 1a lya chon duoc wu tién
hang dau dé dong goi va van chuyén hang
hoa & céc si€u thi, trung tdm thuong mai,
cho truyén théng,. ..

Réc thai nhya, trong d6 ¢ tui nilon,
tac dong truc tiép dén chit lugng cudc
sdng, stc khoe con ngudi cung cac loai
sinh vat khac. Diéu nguy hiém nhét cia
rac thai nhya 1a tinh chit rdt khé phan
huy. Ngay ca khi duoc chén 1dp 1an vao
dat, chiing van ton tai hang trim, tham chi
hang nghin nim, 1am thay doi tinh chét
vat Iy cua dit, gdy x6i mon dit, lam cho
dat khong gitr duoc nude va dinh dudng,
ngan can oxy di qua dét, 1am anh huong
dén sy sinh trudng cua cy trong, can trd
su sinh truong va phat trién cua cac loai
dong, thuc vat,... Nam 2014, UNEP da
cong bd su quan tam trude mdi de doa cia
rac thai nhya tran lan di véi sinh vat bién
[3]. Su ton tai ctia nhya trong moi truong
bién gdy ra mot sd thach thirc nhu giam

Nghién ciru

doanh thu du lich, tac dong tiéu cuc dén
cac hoat dong giai tri, hu hong tau, suy
giam méi truong bién va thiét hai ddi véi
strc khoe cong dong. Trong sé hang trim
loai sinh vét bién bi anh hudng, 17 % cac
loai nam trong danh sach do ctia IUCN
va it nhat 10 % da an phai nhua [3]. Viéc
lam dung tai nilon khé phéan huy da dé lai
nhiéu hé luy ti€u cuc dén stc khoe con
nguoi, moi truong va hé sinh thai,... can
tré muc tiéu phat trién bén virng ma cong
ddng qudc té va cac nude dit ra.

Céc qudc gia trén thé gidi noi chung,
Viét Nam néi riéng da va dang c6 nhiing
hanh dong cu thé dé giam thiéu va cdm
sir dung mot so san pham nhya khong
than thi€én moéi truong. Nghién ciru cua
Dirk Xanthos va Tony R. Walker [3] vé
cac chinh sach qudc té nham giam thiéu
6 nhi®m nhua bién do nhuya st dung mot
lan; Panh gia hiéu qua cua cac 1énh cam
va thué nhdm ddm bao cac chinh sach c6
tac dong tich cuc dén moi truong bién. O
nhiéu quéc gia, 1énh cAm hodc han ché
thi nhya da dugc thyc thi triét dé. Tai
London, cac nha ban 1¢ cam két khong str
dung dd nhua dung mdt lan, cac siéu thi &
New Zealand thi khong dung ti nhua dé
dung hang ban cho khach, nhiéu siéu thi &
Ha Lan da dong loat hanh dong dé “khong
6 su xuét hién cua tii nhya”. Tai Vuong
qudc Anh, sau khi chinh phu 4p dat phy
phi d6i v6i tai nhua ndm 2015 s luong
san pham tién dung nay da giam mot
cach nhanh chong. Tai viung Scandinavia,
Pan Mach 1a qudc gia dau tién trén thé
gidi di ap dung chinh sach thué déi véi
tai nhya. Thuy Dién ciing ban hanh cac
lénh cam nghiém ngdt dbi voi san pham
nhua dung mét 1an [4]. Chinh phi nuéc ta
dang quyét liét thuc hién cac chinh sach
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va giai phap kiém soat hiéu qua 6 nhiém
moi truong do chat thai nhwa (CTN), nhat
la san phém nhya mét 1an [5]. B6 Tai
nguyén va Moi truong da tham muu Tha
tudng Chinh phii ban hanh Ké hoach hanh
dong qudc gia vé quan 1y rac thai nhya
dai duong dén nam 2030 [6]; Chi thi sb
33 vé ting cudng quan 1y, tai sir dung, tai
ché, xir Iy va giam thiéu CTN [7]; Quyét
dinh s6 491 phé duyét diéu chinh Chién
lwge Qubc gia vé quan 1y tong hop chat
thai ran dén nam 2025, tim nhin dén nam
2050 [8].... Pic biét, Qudc hoi da thong
qua Luat Bdo v¢ mdi truong nam 2020,
trong d6 ¢6 quy dinh rd vé giam thiéu, tai
su dung, tai ché va xir ly CTN; Han ché
str dung cac san phadm nhwa dung mot lan,
khuyén khich san xuat cic san pham than
thién v&i moi truong thay thé san pham
nhua truyén théng.

Tai Bén Tre, hién nay, luong rac thai
sinh hoat phat sinh khoang 1.011 tin/
ngay. Luong rac dugc thu gom va xu ly
khoang 419 tin/ngay, chiém 41,5 %. Ty
1¢ chat thai tai nilon kho phan hay phat
sinh trong chit thai sinh hoat dugc thu
gom, xir 1y woc dat 73 % [9]. Nhiéu khu
vuc cong cong, duong phd, cong vién,
chg, bén bai giao thong, khu du lich, ven
bién,... déu co rac thai nhya gy méat my
quan. Nguyén nhan dugc xac dinh 1a do
thoi quen sir dung san pham thai bo mot
lan tién lgi tir nhua, t4i nilon cua nguoi
dan chua thay d6i. Bimg trudc thyc trang
dang lo ngai vé “6 nhidm trang” dang
hién hitu, nhiéu quéc gia, trong d6 c6 Viét
Nam dang kéu goi ngudi dan han ché sir
dung cac san phdm tir nhya va tai nilon.
Xuat phét tir d6, nghién ctru duoc thuc
hién nham tim hiéu thuc trang su dung tui
nilon, trudong hop dién hinh 1a nguoi dan

& huyén Chau Thanh, tinh Bén Tre. D6
cling 1a tién dé dé tinh Bén Tre dua ra cac
giai phap cung ca nudc chung tay hanh
dong giai quyét van dé rac thai nhua, theo
kéu goi ctia Thu tudng chinh phu, vi mot
Viét Nam v6i moi trudng sdng trong lanh,
an toan va phat trién bén viing [5].

2. Phuong phap nghién ciru

2.1. Phwong phdp thu thdp, tong
hop tai li¢u

Trong nghién ctru ndy, cac tai lidu vé
thyc trang sir dung tai nilon trén thé gioi
ndi chung va Viét Nam noi riéng dugc
thu thap bao gom: Sb liéu, hinh anh, tai
liu trich dan, biéu dd,... Cac dit liéu khac
dugc thu thap tir cac van ban phap luat
hién hanh lién quan dén rac thai nhua ¢
dia phuong. Ngoai ra, nghién ciru con ké
thira cac thong tin da co tu cac tai liéu,
két qua diéu tra hodc cac nghién ciru lién
quan trudc day.

2.2. Phwong phdp diéu tra xa hi hoc

Phuong phap diéu tra xi hoi hoc
duoc thye hién nhim danh gia hi¢n trang
phat thai tai nilon, nhan thirc vé bao vé
moi truong va thoi quen st dung ti nilon
cua nguoi dan thugc huyén Chau Thanh,
tinh Bén Tre. Nghién ctu tip trung diéu
tra cac dbi tugng nguoi dan 1a dai dién
ho gia dinh c6 d6 tudi tir 18 dén 60 tudi,
khong phan biét gioi tinh. Tién hanh diéu
tra theo hinh thirc ngau nhién. Mot bang
cau hoi dugc soan sin gdm 17 ciu hoi.
Téng s6 mau diéu tra dugc xac dinh theo
cong thirc cua Yamane va Taro [10].

_ N
n= 1+N x e2 (1)

trong do: n 1a ¢& mau dicu tra; N 1a kich
co tong thé va e la mirc sai sO chap nhan
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(trong khoang tir 0,05 - 0,1). Dé dam bao
do chinh x4ac, nghién ctru da chon e = 0,09.
Theo s6 liéu diéu tra dan s6 nam 2020 cua
cuc thong ké tinh Bén Tre, dan sb cua
huyén Chau Thanh la 176.458 nguoi [11].
Theo cong thic (1), kich thudc mau tai
huyén Chau Thanh 1a 123. Nhém nghién
ctru lam tron 1a 120 mau.

2.3. Phwong phap phan tich va xw
Iy s6 liéu

Nghién cuou da thuc hién khao sat
nguoi dan tai huyén Chau Thanh. Nguoi
tra 101 tu hoan thanh cudc khao sat va
nhém nghién ciru thu thap lai phiéu khao
sat. Cac sb liéu duoc nhdp va xir Iy bang
phan mém phan tich thong ké SPSS nhim
thong ké mo ta cac so liéu va thong tin
da thu thap duogc. Cac két qua nghién ciru
duoc trinh bay dudi dang bang thong ké
va do thi thong ke.

Phat thai cao

Phit thai trung binh

Phit thai thap

o

5 10

15

Nghién ciru

3. Két qua va thao luin

3.1. Hién trang sw dung tii nilon
ciia nguwoi dan huyén Chdau Thanh, tinh
Bén Tre

O Viét Nam, tai nilon 13 vat dung
duogc st dung tran lan trong cac hoat dong
kinh té - xa hoi. Vé sd luong tai nilon, do
gia thanh ciia cac san pham tai nilon hién
van con thip so v6i mire san long chi tra
clia nguoi tiéu dung, nén luong chét thai
nhya van phat sinh nhiéu. Qua trinh phong
van cho thiy muc phat thai tap trung & 3
muc chinh, trong khoang tir 1 - 3 ti/ngay,
3 - 5 thi/ngay va trén 5 tai/ngay. Do vay,
trong két qua nghién ctu, nhom tac gia
chia thanh 3 mirc d6 thai: Phat thai thap tir
1 - 3 thi/ngay, phat thai trung binh ttr 3 - 5
tui/ngay va phat thai cao 1a trén 5 tai/ngay.

Luong phat thai tai nilon tai cac hg
gia dinh & huyén Chau Thanh duoc tong
hop trong biéu d6 Hinh 1.

35

I

20 25 30 35 40 45

Hinh 1: Biéu do danh gid mivc dé phdt thdi tii nilon trung binh mét ngay (%)

Theo két qua khao sat, c6 dén 40 %
hd gia dinh c6 mirc phat thai trung binh
(tir 3 - 5 tai/ngay/ho) chiém ti 16 cao nhat.
Ty 1¢ phat thai cao (trén 5 thi/ngay/hd)
chiém ti 1& 1a 35 %. Két qua nay ciing
trong dong voi cong bd cia TO chuc
Qudc té vé Béo ton Thién nhién (WWF)

trong nghién ciru khao sat hién trang chat
thai nhya tai Viét Nam - nghién ctru sau
tai 4 tinh (Kién Giang, Thanh phd H6 Chi
Minh, Pa Néng, Quang Ninh) cho thiy
nam 2019 céac hd gia dinh thai bo tur 2 - 4
tai nilon/ngay chiém ti 1& 16n nhat.
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Hinh 2: Biéu db 1y I¢ phdt thii tiii nilon theo mirc thu nhdp (%)

Theo két qua khao sat cho thdy, thu
nhdp trung binh cang cao thi mtrc phat thai
cang 16n. Cu thé, voi mire thu nhap dudi 5
triéu/thang, ti 16 phat thai muic cao chi chiém
25 % trong khi voi mutc thu nhép trén 15

70.0
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Cong nhin Kinh doanh

B Phét thai thip

58,5
37,8
32,4
29,7 31,7
0,0 l

® Phét thai trung binh

triéu/thang ti 16 nay 1a 52,4 %. Diéu nay co
thé 1y giai 1a do cac ho gia dinh c6 thu nhap
binh quan cao thuong c6 xu hudéng mua
sam, tiéu dung nhiéu hon, do vay lugng tii
nilon phat sinh cling phét sinh tang theo.

oz 48,7
33,3
29,6
25,9
I I |
Sinh vién

Neéng dan

B Phat thai cao

Hinh 3: Biéu do ty I¢ phat thdi tiii nilon theo nganh nghé (%)

Céc hd kinh doanh c6 muc phat thai
cao hon so v4i cac nganh nghé khéc.
90,2 % ho gia dinh kinh doanh c6 muc
phat thai tir mirc trung binh dén cao. Didu
nay c6 thé 1y giai, hoat dong mua ban

thuong sir dung tai nilon dé chira hang

hoéa. Luong tii nilon thai bé khong chi
xuét phat tr hoat dong sinh hoat ma con
tr hoat dong kinh doanh nén $6 lugng tai
phat thai trung binh/ngay ¢ murc cao.

Vé 1i do st dung tai nilon, 55 % sb
ngudi duoc khao sat cho biét tii nilon
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dugc st dung phd bién 1a do chung kha
nhe, rat tién 1gi - ¢6 thé tim mua & bt cir
dau (chiém ty 1& 52 %) va c6 gia thanh
ré, phu hgp véi mirc thu nhdp cua nguoi
dan (chiém ty 1& 50 %). Ngoai ra, khong
c6 san pham thay thé ciing 1a li do nguoi
dan str dung nhiéu tai nilon (chiém ty 1¢

Nghién ciru
28 %). V&i murc do phd bién cia tai nilon
¢6 thé tim mua & moi noi, cong thém gia
thanh siéu ré khién rat nhiéu nguoi khong
thé tir chéi st dung nd. Vi vay, néu muén
giam lugng tai nilon ti€u thu hang ngay

thi can c¢6 bién phap quan 1i hiéu qua hon.

Khong c6 sin pham thay thé | NN

Tiea i

e

ciare [

0 10

20 30 40 50 60

Hinh 4: Ly do swr dung tiii nilon (%)

3.2. Danh gia nhdn thirc, thoi quen
ciia ngwoi dan vé viéc sir dung tii nilon

Vé tac hai ctia tai nilon, qua két qua
khao sat, 53 % ¥ kién cho rang s dung
nhiéu tai nilon s& anh huéng xau dén moi
truong dat, nuge. CTN trén bé mat dét
s€ bi phan ra thanh cac manh nho do cac
tac nhan vat 1y, hoa hoc va sinh hoc. Cac
ménh nhya trong méi truong dat lam thay
d6i thanh phan va céu tric dat, chat dinh
dudng, hoat dong cua vi sinh vat va cac
loai sinh vat trong dat. Khdi lugng CTN

Khong gy anh hwéng dén con ngudi .
Gy hai dén sinh vat

Anh huéng strc khoe con ngudi

Mat m§ quan da thi

Anh hudng xdu dén mi truedmg dat, mrde

o

trong dong song s€ gay can trd dong chay,
can tré su di chuyén ciia cac loai thuy sinh
va gdy mat my quan. Mit khac, cac chit 6
nhiém nhu kim loai ning, hop chét hitu co
kho phan hay cé nguy co bi ro ri tir chat
thai nhua vao moi trudng nudc va tram
tich, gop phan gy 6 nhiém méi truong.
Tiép theo 1a anh huong dén my quan do
thi (chiém ty 18 34 %). 27 % y kién lo ngai
vé tac hai cua ti nilon t&i stte khoe con
ngudi, chi c6 4 % y kién cho rang tai nilon
khong gay anh hudng dén con ngudi.

20 30 40 50 60

Hinh 5: Két qud khdo sdt vé tic hai ciia titi nilon (%)
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Tti nilon thuong duge san Xuat, tai
ché & nuoc ta chu yéu bang cong nghé
thu cong. Trong qua trinh san xuat, ngudi
ta tron thém nhiéu loai hoa chat dé lam
tang do déo va bén cua san phém, nhét 1a
v6i thi nilon gia ré thi nguy co chira chat
doc hai lai gia ting dang ké. Sir dung tui
nilon dé dung thuc pham chua c6 tinh axit
nhu dua mudi, ca mudi co thé tao ra mudi
thuy ngan gay ngd doc va ung thu. Tui
nilon nhu¢m mau xanh, dé, vang,.... dung
dung thuc pham da ché bién, dic biét thyuc
pham noéng s& gy doc hai cho thuc pham
do chtra cac kim loai nang trong tui nhu
chi va cadimi s& bi ngdm vao thirc an, gay
suy gan, ung thu phdi va ung thu gan, ...
Theo udc tinh, hang nim mot ngudi c6 thé

Co.t6i co biét nlumg van ding vi tién

hap thy tir 39.000 dén 52.000 hat vi nhwa
tir dd an, qua trinh nay phu thudc vao do
tudi va gioi tinh. Hat vi nhya sau khi tham
nhap, di chuyén, tich tu va gy ra nhiing
roi loan t&i1 cac co quan, bo phan trong co
thé con nguoi. Cac bénh lién quan t6i hé
than kinh bao gém roi loan su phat trién
ciia hé than kinh, réi loan ting dong va
giam chu y ¢ tré, chung tu ky, tm than va
anh huong té1 nhan thirc va sy phat trién
tri tué [12]. 58 % s6 ngudi duge khao sat
tra 101 ¢ biét khi dung tdi nilon dung d6
an nong 1a nguy hiém nhung ho van sir
dung vi 1y do tién lgi, dang ngai 1a 14 %
ngudi dung tai nilon duyng dd dn ndng
nhung khong biét né doc hai.

I ss

Toi chua biét thong tin gi vé van dé nay B

Khong, t6i cé ding dé dung ddin nong [ 14

Toi khéng diung vi biét né ddc hai

[ B

10 20 30 40 50 60 70

Hinh 6: Nhin thivc ciia nguwoi din vé viée diing tii nilon dung dé an néng
co kha nang gay bénh (%)

Vé thoi quen sau khi st dung tti nilon,
¢6 khoang 56 % s6 nguoi dugc khao sat
vt tui nilon vao sot rdc ngay sau st dung.
Diéu nay dung véi thyuc té khi van ton tai
motluonglon chéatthainhwa duoc xathaira
moi truong. Bén canh do, c6 khoang 48 %
) nguoi gilr lai dung dd néu con sach,
khoang 20 % nguoi dan chon phuong
phap tai st dung tai nilon lam tai dung
rac. Pay la nhiing phuong an kha thi cho
viéc giam thiéu tiéu thy va st dung cac
san pham nhya, cling nhu han ché dugc
mot lugng 16n chat thai nhwa duoc thai

ra moi truong. Ngoai ra, c6 khoang 23 %
nguoi dan chon phuong 4n mang tui nilon
di nhom bép. Pay 1a mot phuong an xir
1y nguy hiém c6 thé giy anh huong truc
tiép dén nguoi thuc hién vi khi dbt bo chat
thai nhya 1am phat thai cac chat doc hai
nhu dioxin, furan, kim loai nang,... Cac
khi doc dugc xem la tdc nhan gay nén can
bénh ung thu va co6 tac dong ti€u cuc tdi
strc khoe con nguoi. Pang nguy hai hon 1a
c6 khoang 14 % ¥ kién virt tui nilon ra ao
ho, soéng,... gdy mat my quan.
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Lam tii dvmg rac

Virt ra a0, ho. song, duong di

Mang di nhém bép

Vart chung vao sotrac

Néu sach thi gii¥ lai dyng dd

Nghién ciru

60

Hinh 7: Thoi quen sau khi sir dung tii nilon (%)

3.3. Ddnh gia vé viéc thay thé tii
nilon béng tii than thién v6i moi truwong

Hi¢n nay, tGi than thién véi moi
truong ngay cang dugc wa chudng va
duoc moi ngudi tin tudng st dung. Pién
hinh nhu: Tai gidy, tai vai khong dét, tai
ty phan huy sinh hoc,... Trong cac loai
tui dugc lam tir nguyén vat liéu than thién
hon véi méi trudng, mdi loai déu co wu va
nhuoc diém riéng.

Theo két qua khao sat, co 65 % ho
gia dinh cho rang thay thé tii nilon bang
tai than thién moi trudng 1a can thiét.
Chi ¢6 8 % ¥ kién cho ring khong can
thiét, vi theo ho tui nilon rét tién loi va
dé dang sir dung. Bang 1 du6i day thé
hién y kién cta ngudi dan vé loi ich cua
tai than thién v4i moi truong theo tirng
nhom nghé nghiép.

Bing 1. Piém trung binh y kién ciia ngwoi dan vé lgi ich ciia vige thay thé tii nilon bing
tui thdn thién véi moi truwong theo nghé nghiép

A a Al Cong | Nong | Hoc sinh, | Kinh Piém
Loiich cua tii than thi¢n moi truong nhian | din | sinhvién | doanh | trung binh

Tui than th1¢‘q v6i moi truong dam bao strc khoe 313 | 463 46 425 415
cho con nguoi
Tu{ thanA’ thl?n V(Z’l. moi truong khong gy anh 443 | 443 466 459 452
hudng xau dén mdi truong
Tén dung dugc cac san pham cua ty nhién 3,38 | 3,68 3,73 3,44 3,55
Giam bt ganh ndng vé chat thai nhua 429 | 3,90 4 4,11 4,07
Diém trung binh 3,80 | 4,16 4,24 4,09

Chii thich: 1,00 - 1,80: Rdt khéng tan thanh, 1,81 - 2,60: Twong doi khéng tan thanh;
2,61 - 3,40: Tan thanh; 3,41 - 4,20: Tuong doi tan thanh; 4,21 - 5,00: Rat tan thanh

Dit lidu Bang 1 cho thay da sé ngudi
dan tuong d6i tan thanh voi nhiing loi ich
cua tui than thién véi moi trudong mang
lai, trong do vé y kién tai than thién voi
mdi truong khong gay anh huong xau dén
mdi truong duoc nguoi dan rat tan thanh
(4,52/5 diém). Tuy nhién, ¥ kién cua
ngudi dan theo ting nghé nghiép vé loi
ich cua ti than thién v4i moi truong 1a co

su khac nhau. Nhém hoc sinh - sinh vién
rat tan thanh v6i nhiing loi ich cua tai than
thién vdi moi truong dem lai (4,24/5), con
nguoi dan nhém cong nhan, ndng dan va
nhoém kinh doanh thi chi twong ddi tan
thanh voi nhiing loi ich nay. Qua két qua
trén cho thiy mdi quan tdm vé chat thai
nhya cua gidi tré hién nay cao hon. Nhin

chung, do tudi, trinh do hoc van Ia cac
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yéu td anh hudng 16n dén viéc su dung,
phan loai, tai sir dung, tai ché va tir chéi
stt dung san phdm nhya cua ngudi dan
huyén Chau Thanh.

Kénh thong tin ma nguoi dan huyén
Chau Thanh, tinh Bén Tre biét dén tai

Khac 3%

Tuyén truyén tir dia phuong, xa
Internet
Truyén hinh

Bdo chi

.-

0% 10%

than thién véi moi truong nhidu nhat 1a
truyén hinh (chiém ti 16 67 %), internet
(chiém ti 1¢ 45 %). Ngoai ra, hoat dong
tuyén truyén tir dia phuong, xa (loa phat
thanh hang ngay) dong vai tro khong nhd,
chiém ti 1€ 26 %.

20% 30% 40% 50% 60% 70% 80%

Hinh 8: Biéu do thé hién kénh thong tin ma ngwoi dan biét dén tii than thién méi truong

Nghién ctru dong thoi tién hanh
khéo sat va so sanh gia cé cua tui nilon
va tui than thién voi moi truong. Co
dén 71 % y kién cho rang tai than thién
voi moi truong cd gia thanh cao, 22 %
y kién cho rang gia thanh cua tai than
thién v6i moi truong la binh thuong.
Su chénh léch vé gia thanh ciing 12 mdt
trong nhitng kho khin cta vin dé nhan
rong viéc st dung tai than thi¢n voi moi
trudong dén voi moi ngudi.

DPé nhan rong viéc sur dung ti than
thién véi moi truong, Kkét qua khao sat &
Béng 2 cho thay, ¢6 57 % ¥ kién trén tong
s6 nguoi dan khao sat cho rang viéc dau
tién can phai ha thip gia thanh san pham,
thiét ké mau ma, mau sic dep hon dé moi
ngudi d& dang lya chon san pham thay
thé khac nhau, 34 % ngudi dan gop ¥ nén
tuyén truyén vé loi ich cta tai than thién
v6i moi truong cho moi nguoi biét dén
nhiéu hon.

Bdng 2. Gop y trong viéc nhdn rong viéc s dung tii thdan thién voi moi truong

Bién phap Til¢ %
Ha thap gi4 thanh san pham, thiét ké mau m, mau sac dep hon 57
Tuyén truyén vé loi ich cia tai than thién véi méi truong dén moi ngudi 34
]%ét budc cac co s¢ kinh doanh phai ding ti thiéu 70 % tai than thién v6i moi truong trén 3
tong lugng thi st dung
T chirc cac ngay hoi vé thi than thién voi moi truong cho cong dong 26
Khac 1

3.4. Pé xudt bién phdp giam thiéu tii
nilon ¢ huyén Chau Thanh, tinh Bén Tre
O nhiém CTN 1a van dé toan cau,

duoc Lién hop qudc, cac quoc gia, td chirc
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va cong dong qudc té trién khai nhidu hanh
dong va nd luc dé giai quyét. Cac qudc
gia, ving lanh thé va cac t6 chire qudc té
dd ban hanh céc tuyén bd, cong udc va
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cam két dé giam thiéu 6 nhidm chat thai
nodi chung va CTN néi riéng. Chinh sach
va sang kién quan Iy CTN thong qua cac
hinh thurc ty nguyén va rang budc vé mit
phap 1y dd va dang dugc thuc hién dong
bd & cap toan cau, khu vuc va qudc gia.

O cdp do toan cau

Céc qudc gia, ving lanh thd va cac
t6 chirc qudc té da ban hanh cac tuyén bd,
cong wdc va cam két dé giam phat thai
CTN ¢ cép do toan cau va khu vue. Vi
du nhu: Coéng udc cua Lién hop qudc vé
Luat bién (UNCLOS); Cong uéc Luan
bon nam 1972 va Nghi dinh thu Luan
Pon nam 1996 vé ngan chan 6 nhiém dai
duong do nhan chim cht thai va cac chét
khéc; Cong udc Basel ndam 1989 va Cong
uéc Basel stra d6i nam 2019 lién quan dén
van chuyén CTN (hiéu luc tir 01/01/2021);
Chuong trinh hanh dong toan cau bao vé
moi trudng bién tir cic hoat dong trén dat
lién (GPA)....

Nghién ciru

O cdp khu viee

Cac sang kién, hi€p dinh ctua khu vuc
cling dugc ban hanh dé giai quyét cac van
dé vé 6 nhiém CTN. Cac qudc gia thudc
nhoém G7 va G20 di dua ra cac sang kién,
tuyén bd va cam két lién quan dén quan ly
cac ngudn CTN trén dat lién va trén bién.

o) ccfp qué’c gia

Nhiéu qudc gia dd nghién ctru va ap
dung céc cong cu chinh sach va phap luat
dé giai quyét vin dé 6 nhiém CTN gdm:
Ban hanh 1énh cim, gidi han sé lugng
phat sinh, khuyén khich thu hdi cac san
pham nhwa dung mot 1an hoic khong con
kha nang su dung (ngu cu,...). Mot trong
nhiing bién phdp mang lai hiéu qua va
duoc 4p dung rong rdi dé quan Iy CTN
dugc thuc hién theo nguyén tic 3Rs - giam
thiéu, tai sir dung va tai ché (Hinh 9). Mot
s6 quéc gia da thuc hién thanh cong bién
phap nay gdm: Sri Lanka, Indonesia, Thai
Lan, Bangladesh, Hoa Ky, Lién minh
Chau Au, Nhat Ban, Han Quéc.

* Kiém soat tat ca cac nguon nhap va xuat khau nhya cua quoc gia.
* Giam lugng cac san pham nhya chi stir dung mot lan.

« Giai quyét cac ngudn rac thai nhya phat sinh.

* Thu gom phan loai CTN.

« Thic déy thi truong tai st dung.

uuuuuuuuuuuuuuuuuu

« Cai thién thiét ké san pham dé co thé tai sir dung mot cach hiéu qué nhat.

* Cai thién viéc thu gom riéng CTN.

REDUCE REUSE  RECYCLE

« C6 nhimg hoat dong ddi v6i nhya c6 thé u phan va phan huy sinh hoc.

¢ Co che chinh sach thuc day viée tiéu thu cac san pham tir tai ché.
* Pua ra cac chinh sach khuyen khich, wu dai vé thue,... doi voi cac san pham tai ché dé co co hdi

cao tham nhap thi truong.

Hinh 9: Mé hinh 3Rs - gidm thiéu, tdi siv dung va tdi ché trong qudn Iy chét thii nhua

Trong bdi canh 1a qudc gia dang phat
trién, Vi¢t Nam dbi mit v6i nhiéu thach
thirc v& moi truong. Cong tac giam thiéu,
tai ché va tai sir dung CTN dang dan nhan
dugce sy huong tng va dong thuin cia
ngudi dan trén toan qudc. Nghién ctru cia
Pham Thi Mai Théo va cong su [13] tai
Thanh phd Ha Noi cho thiy 89,4 % cac

ho gia dinh duoc phong van nhan thic
duogc tai st dung, tai ché 1a quan trong dé
giam CTN. Thoi quen su dung nhya va
cac san pham tai ché tir nhya c6 su khéc
nhau gita vung d6 thi va nong thon. Tai
Thanh phé Ha Noi, 70,3 % nguoi dan
dugc phong van chon mang gi6 hoic tii
dung (ti vai, tai gidy, tai nilon da qua st
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dung) ¢ nha di chg; 37,5 % chon khong
mang gi va 1,2 % chon nhitng phuong an
khéc. Ngoai ra, 85,8 % nguoi dan dugc
phong van chon wu tién st dung cac san
pham c6 thé tai sir dung hodc tai ché [13].
Nguoc lai, tai xa Long Tri A, huyén Long
My, tinh Hau Giang, nguoi dan su dung
tai xach mang theo khi di mua sim chi
chiém 12 %, sir dung tai dung thyc pham
chiém 10 % va st dung cac vat dung khac
khi mua hang hoa chiém 5 % [14]. Tai
Phu Qudc, ¢6 50,3 % cac ho dan sin long
khong str dung tai nilon khi di cho va thay
thé bang tai sinh thai hodc thi co thé tai sir
dung, 18,2 % céac ho khong san long thay
thé viéc sir dung tai di cho va 31,5 % van
luong Iy vi lo léng dén sy tién loi va gia
thanh cia san pham [15].

Tai huyén Chau Thanh, tinh Bén
Tre, dé thyc hién giam CTN, dic biét
la tai nilon khé phan huy, can thuc hién
cac giai phap theo 16 trinh tir han ché san
xuét va stir dung, ap thué ddi voi cac san
pham nhwa khé phan huy. Cac giai phap
han ché su dung san phém nhya nham
thiic day hanh vi tiéu dung than thién voi
moi trudng va phat trién thi truong ddi
v6i cac san pham thay thé than thién véi

Hinh 10a: Tii gidy

Tém lai, dya trén thyce trang st dung,
thai bo ti nilon cua nguoi dan tai huyén
Chau Thanh, tinh Bén Tre - d¢ thuc hién
giam CTN, cu thé 1a tai nilon dja phuong
can thuc hién céc giai phap:

AAA Iﬁj«”)//)j
[ T . (
« ' ‘ |

Hinh 10b: Tii vii
khéng dét

moi truong. Nghién ciru dé xuit hai giai
phap han ché sir dung nhwa mét lan o dia
phuong, bao gom:

Thir nhat, han ché st dung tti nilon,
céc san pham nhwa ding mot 1an thong qua
thay doi thoi quen sir dung d6 nhya sang sir
dung céc dung cu lam béng vat liéu str dung
nhiéu lan va than thién voi méi truong.

Thit hai, thyc hién va giam thiéu that
thu thué bao vé méi truong dbi véi tai
nilon kho phan huy. Pong thoi tinh phi
cho nguoi tiéu dung sur dung tai nilon kho
phan hay nhim muc dich ning cao nhan
thirc vé tac dong cua tai nilon va cac san
pham nhya ding mot 1an dén méi truong.

Dya vao kinh nghiém cua mot sb
nuée di trude ciing nhu trén thuc té 6 thé
stt dung mot sb loai tui dung hang thay
thé thi nilon hién dang c6 trén thi truong
nhu: Tui gidy, tai vai sir dung nhiéu lan,
tai dét tr soi nilon stir dung nhiéu 1an, tai
nilon ty huy, phan huy sinh hoc,... Nhitng
loai tii nay c6 kha nang tai ché, sir dung
nhiéu 1an, han ché duoc rac thai mdi ngay.
Dbi véi nguoi dan huyén Chau Thanh,
nhom nghién ctru c6 gidi thi€u gidi phap
thir nhat - thay thé tai nilon bang tai than
thién v&i moi truong.

7
|

Hinh 10c: Tui quai xdch tw plgdn
huiy sinh hoc 100 % tir bgt san
- Déi véi cac ho kinh doanh, can co
cac bién phép tuyén truyén tir to dan phd,
doan thanh nién, ban quan 1y cho,... dé
cac ddi twong nay hiéu, ning cao nhan
thirc, thay d6i thoi quen sir dung tai nilon
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trong hoat dong budn ban.

- Cac co so luu tra, cac khu du lich,
dich vu han ché phan phéi cho khach
hang tai nilon, cic san pham vé sinh ca
nhan ding mot lan.

- Pbi voi nguoi dan, tuyén truyén
dé thay doi thoi quen str dung tai nilon 1a
mot trong nhiing giai phap rat quan trong
dé giam phat thai CTN. Céac giai phap
tuyén truyén nham nang cao y thirc cua
cong dong, gitp cong dong hiéu rd tac
hai cua viéc st dung tai nilon, tir d6 tir bo
théi quen ding do nhya va chuyén sang
dung nhimg san phdm than thién véi moi
truong. Cac phuong phéap tuyén truyén co
thé thyuc hién thong qua cac bai viét, khau
hiéu, biéu ng, to roi, trén dai phat thanh
va truyén hinh. Cac hoat dong tuyén
truyén nay phai co chién luge va chién
dich lau dai, ro rang va c6 trong tam, c6
kich ban d¢ dinh huéng cong dong.

- Co quan quan 1y & dia phuong can
bo sung cac quy dinh khuyén khich dau
tu, nghién ctu, chuyén giao cong nghé
san xuat bao bi, tii than thién v6i méi
truong thay thé tai nilon kho phan huy.
Cung vo61 do la nghién cliu xay dung,
ban hanh cac quy dinh vé san pham bao
bi than thi€n v&1 moi truong, tinh phi st
dung ap dung thir nghiém ¢ mot s6 chudi
siéu thi ban 1¢ vira va nho,... voi muc phi
wu ddi. Ngoai ra, viéc quan 1y thu thué bao
vé moi trudong d6i voi mat hang tai nilon
can duoc siét chat, tranh viéc budn ban va
st dung thi nilon tran lan trén thi truong.

- Pdng thoi, tinh phi cho nguoi tiéu
dung nhdm muc dich nang cao nhén thic
vé tac dong cua ti nilon va cac san pham
nhya dung mot 1an dén méi truong. Viée
tinh phi str dung ddi v6i nguoi tiéu dung

Nghién ciru

s€ dugc ap dung trong cac truong hop: St
dung tii nilon kh6 phan hiay va cac san
pham nhya diung mot lan. Cac giai phap
han ché va tinh phi dugc 4p dung theo 16
trinh dé nang cao nhan thic cong dong va
dé cac co so san xuat, nhap khau cac mat
hang tai nilon va san phim nhya ding
mot 1an dan chuyén doi cong nghé sang
san xuat cic mat hang than thién véi moi
truong.

4. Két luan va kién nghij

4.1. Két lugn

Tir két qua khao sat thuc trang sir
dung tai nilon cta ngudi dan huyén Chau
Thanh, tinh Bén Tre cho thay day l1a vat
dung rat quen thudc duoc ngudi dan sir
dung hang ngay va hién dién khip noi.
Trong do, 40 % hd gia dinh c6 muc phat
thai trung binh (tor 3 - 5 tai/ngay/ho)
chiém ti 1& cao nhat. 90,2 % ho gia dinh
kinh doanh c6 murc phat thai tir mare trung
binh dén cao. Thoéi quen st dung tdi nilon
mot 1an dé lai hau qua khong chi voi moi
truong ma con véi stic khoe con nguoi
va su séng cta céc loai sinh vat bién trén
dai duong. Pang lo ngai 1 56 % sb ngudi
duoc khao sat virt tui nilon vao sot rac
ngay sau st dung. Do d6, nhém nghién
clru ¢ gidi thiéu giai phap thay thé tui
nilon bang tui than thién véi moi trudng
cho nguoi dan huyén Chau Thanh. 65
% ho gia dinh cho rang viéc thay thé tui
nilon bang tai than thién véi moi trudng
1a can thiét. Nhom hoc sinh - sinh vién rat
tan thanh vo1 nhiing g1 ich cua tai than
thién v61 moi trudng mang lai, nhu khong
gy anh huong x4u dén mai truong, dam
bao strc khoe cho con nguodi. Nhom cong
nhan, nong dan va nhom kinh doanh thi
chi trong ddi tan thanh véi nhimg loi ich
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nay. Mot trong nhimg khé khan ciia van
dé nhéan rong viéc su dung tai than thién
vo1 moi trudong dén véi moi ngudi la su
chénh léch vé gia thanh. Co dén 71 %
y kién cho rang ti than thién véi moi
trurong c6 gia thanh cao.

4.2. Kién nghj

Do diéu kién thoi gian c6 han, nghién
ctru mai thuc hién trén pham vi mét huyén
va ¢ mau nho. Pé giam thiéu CTN, cu
thé 1a tai nilon trén toan tinh Bén Tre, can
thuc hién nhiéu nghién ctru dé dé xuét cac
bién phap déng bd tir co ché, chinh sach;
Nang cao nhan thic cong déng,... Mot s
hudng nghién clru trong thoi gian tdi nhu
tiép tuc diéu tra sd liéu vé khdi lugng tai
nilon phat sinh tai dia phuong dé co sb
lidu tin cay va day du; Tiép tuc thuc hién
cac noi dung nghién ctru vé quan Iy CTN
trong chat thai ran sinh hoat, diéu tra muc
san 10ng chi tra ctia ngudi dan dé thay thé
tai nilon bang tai than thién moi truong.
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THANH LAP LUOI KHONG CHE MAT BANG
PHUC VU CONG TAC KHAO SAT, THI CONG
NHA MAY MAY LEADING STAR
TAI KHU A, KHU CONG NHIEP BIM SON, THANH HOA

P6 Thi Nu
Phan hiéu Truong Pai hoc Tai nguyén va Moi truong Ha Noi tai Thanh Hoa
Tém tit
Ludi khong ché la mot phin quan trong trong cdc cong trinh xdy dung, ddc biét la
trong cdc cong trinh ¢é cau triic chiu e nhir nha xwéng, cau, toa nha, dap va cdc cong
trinh ha tang khdc; Lwdi khong ché givp ting cwong kha ndng chiu lyc va dé cimg cia
nha xwéng va givip phdn bo lyc va chong lai cdc tae dong tir méi triong nhw sie co gidn,
sw rung dong, va tdc dong tir tdi trong; Ludi khong ché giip kiém sodt va giam thiéu sw
hinh thanh vét mit trong nha xuong. Piéu nay givp bdo vé nha xwong khoi sw suy gidm
hiéu sudt va gia tang téi tho cia nha xwéng; Ludi khong ché giip ngan chan sw bién
dang qud mirc va giit cho cdc phan ciia nha xwong khong bi di chuyén khéng kiém sodt;
Sir dung hedi khong ché cé thé givp giam thiéu chi phi va thoi gian xdy dung bang cdch
ting tinh hiéu qud ciia cong viéc xdy dung va giam thiéu sw can thiét ciia cdc bién phdp
phong vé phu tro. Ludi khong ché mat bang cho Nha mday may Leading Star tai Khu A -
Khu céng nghiép Bim Son, Thanh Héa c6 4 diém méi ldp cé s6 hiéu lan heot la: GPSOI,
GPS02, GPS03, GPS04. Hai diém toa dé nha nwée 140428 va 140437.
Tir khoa: Ludi khong ché miat bang; Khao sat; Nha may may; Leading Star.
Abstract
Establishment of ground control network for survey and construction work of
Leading Star garment factory in area A, Bim Son Industrial Park, Thanh Hoa
Control nets are essential to construction projects, especially in projects with load-
bearing structures such as factories, bridges, buildings, dams, and other infrastructure
projects. Control mesh helps increase the bearing capacity and rigidity of the factory and
helps distribute forces and resist environmental impacts such as expansion, vibration,
and impact from loads. Control mesh helps control and minimize crack formation in the
factory. This helps protect the factory from performance degradation and increases its
lifespan. Control nets help prevent excessive deformation and keep parts of the factory
from moving uncontrollably. Using containment nets can help reduce construction costs
and time by increasing the efficiency of construction work and minimizing the need for
auxiliary defence measures. The site control grid for the Leading Star garment factory
in Area A, Bim Son Industrial Park, Thanh Hoa, has 4 newly established points with
GPS01, GPS02, GPS03, and GPS04: two state coordinates, 140428 and 140437.

Keywords: Ground control network; Survey; Garment factory; Leading Star.

Tac gia lién hé, Email: donu201184@gmail.com
DOI: https://doi.org/10.63064/khtnmt.2024.590

124

Tap chi Khoa hoc Tai nguyén va Moi truong - S0 51 - nam 2024



1. Pat van dé

Lu6i khong ché mit bang 1a mang
lu6i cac diém duogc xac dinh vi tri chinh
xac trong mot hé toa do nhét dinh. Cac
diém nay co thé 1a cac coc mdc, dau hiéu
¢ dinh duoc danh dau trén mat dat hodc
cac ciu trac kién cd, dung 1am co so cho
tat ca cac hoat dong do dac va xay dung
trong khu vye do [1].

Ludi khéng ché mit bang c6 tam
quan trong vo cung lon trong thi cong
cong trinh, d6 chinh xac cao. Ludi khong
ché mit bang cung cdp cac diém tham
chiéu chinh xac giup cho viéc do dac va
thi cong cac hang muc cong trinh dugc
thuc hién chinh x4c va hi¢u qua. Nho co
lu6i khdng ché, cac sai sb trong do dac va
thi cong co thé duoc kiém soat va giam
thiéu. Ludi khong ché gitip duy tri tinh
nhit quan va théng nhét trong toan bo qua
trinh thi cong, tir giai doan lap ké hoach
dén thi cong va hoan thién. Viéc sir dung
lu6i khéng ché giup giam thiéu rui ro sai
sot, tiét kiém thoi gian va chi phi cho viéc
sira chita hodc diéu chinh trong qua trinh
thi cong. Viéc thiét 1ap va duy tri ludi
khong ché mit bang 1a cong viéc doi hoi
ky thuat va do chinh xac cao, gop phan
quan trong vao sy thanh cong cua céac du
an xay dung va khao sat.

2. Phuong phap nghién ctru

Phuong phéap thu thap sé liéu: S6
liéu dién tich dét, dién tich xay dung nha
xudng, nha diéu hanh, nha dé xe,... chiéu
cao nha xudng, khao sat dia thé dat, thoi
tiét, khi hau & khu A - Khu cong nghiép
Bim Son.

Nghién ctru cac tiéu chuan, quy pham
k¥ thuat tric dia.

Nghién ctru may thu GPS

Nghién ciru

Nghién ciru phan mém binh sai
compass.

3. Két qua nghién ciru
3.1. Lip ké hoach khdo sdt

Xéac dinh pham vi khu vyc khao sat:
Nha may may Leading Star xay dung voi
tong dién 20.000 m? gdbm: 01 Nha xudng
in nhuom; 01 Nha xuong Carton; 01
Nha xuong gia cong. Qua cong tac khao
sat mat bang tai khu vuc nha mdy nhan
thdy dia hinh quanh day twong ddi bang
phang, 6 doc dia hinh twong ddi thoai,
cay cbi chu yéu 1a cac bui cay co chiéu
cao thip nén khong anh huong nhiéu dén
tam thong hudng.

Nha mdy may Leading Star véi 4
moc: GPS01, GPS02, GPS03 va GPS04.

Thiét bi can sir dung 6 may GPS loai
1 tan s6 cia hang Trimble va st dung
phuong phap do tinh dé do ludi khdng ché.

Nhan luc can thuc hién 2 nguoi.

Do chinh xéc diém méc: Cac diem
mbc trong ludi khéng ché can dat do
chinh xé4c cao, v&i sai s6 vi tri khong vuot
qua céc gia tri quy dinh trong tiéu chuan
qudc gia.

St dung thiét bi do khoang cach
(GPS) ¢6 d6 chinh xac cao, vdi sai s6 do
khoang cach khong vuot qua 1 mm + 1
ppm (phan triéu).

3.2. Xdy dung ludi khong ché mdt bang

Chon vi tri diém khéng ché: Chon
céc vi tri ¢6 tim nhin thong thoang, khong
bi che khuit boi cay cbi hodc cong trinh
xdy dung. Uu tién chon cac vi tri 6n dinh
vé mit dia chit, it bi anh hudng boi tac
dong moi truong.
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Hinh 1: So do lwéi khong ché dj cao
Nha may may Leading Star v&i 4 mbc
khéng ché bao quanh toan bo dién tich

Hinh 2: Cong tic xdy dung moc khong ché mit bang

3.3. Po lwéi khong ché

Ludi khong ché mat bang: Str dung 6
may GPS loai 1 tin s6 ciia hang Trimble
va st dung phuong phap do tinh dé do
khdng ché. Trong d6 2 may dit tai 2 mdc
khéng ché toa d6 qubc gia gan khu vuc
du 4n va 4 may dat tai lan luot cac diém
GPS01, GPS02, GPS03, GPS04.

cua khu dét tao thanh mang ludi véi so dd
khéng ché vitng chic. Cac mdc khong ché
duoc danh tén 1an lugt 1a: GPS01, GPS02,
GPS03 va GPS04.

Cong tac xay dung mdc khéng ché
mit bang:

Cac mdc khong ché mit bang nay
duoc xay dung dat tai cac vi tri thich hop
¢4 nén dia chat 6n dinh chic chin va nam
ngoai pham vi anh huong thi cong cua
cong trinh.

e

;\

e

Pit 1an lugt timg may tai 6 diém GPS
d6, danh ddu cho ting may dit tai timg
diém dé tranh nham 13n. Ghi tén may,
ngudi ding may, thoi gian bat dau do, thoi
gian két thiic do, thoi tiét va do chiéu cao
may (chiéu cao Angten) bang thudc thép
tir mat méc st dén vach ngang ctia may.

Tién hanh do dac cac mbc khéng ché
vo1 mot ca do trong thoi gian 1,5 gio.

Hinh 3: So do lwéi khéng ché mdt bang
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3.4. Binh sai lwdi khéong ché

¥l
I N

Hinh 4: Mdy GPS dit tai diém goc va dit tai diém nha mdy
Chon loai luéi can binh sai: Menu
“Network Adjustment”, chon ludi mat

Phin mém Compass (Compass
Solution) 12 mot cong cu manh mé dé xu
Iy dir liéu do dac va thuyc hién binh sai
ludi tric dia.

Khoi dong phan mém Compass

Tao mot file mdi: Menu “File” va
chon “New Project” dat tén “Leading Star”

Nhap dir liéu: Menu “Import” dé
nhap cac file dir lidu do dac tir thiét bi

Bdng 1. Tri do gia so toa dp va cdc chi tiéu sai so

HE TOA PO VUONG GOC KHONG GIAN

bang

Nghién ciru

Xac dinh cac diém cb dinh: Piém
140428, 140437.

Thuc hién binh sai: Menu chon

“Network  Adjustment”,

chon

“Run

Adjustment” dé bit ddu qua trinh binh sai.

Két qua binh sai:

ELLIPSOID QUI CHIEU: WGS-84

Tén dinh canh DX DY DZ RMS

STT biém diu biém cudi (m) (m) (m) (m) RATIO
1 140428 GPSO01 -4.358 141.377 -383.073 0,004 477.300
2 140428 GPS02 328.631 288.765 | -524.225 | 0,004 91.300
3 140428 GPS03 614.499 192,522 | -51.348 0,005 | 960.600
4 140428 GPS04 438.144 54.445 184.075 0,006 85.300
5 140437 GPSO01 -104.960 -79.784 134.238 0,004 193.000
6 140437 GPS02 -11.530 -102.642 265.617 0,008 134.600
7 140437 GPS03 -298.322 12.273 -261.505 | 0,005 69.100
8 140437 GPS04 101.743 118.233 -239.735 0,004 124.400
9 GPS01 GPS02 203.030 50.686 17.544 0,004 678.200
10 GPSO01 GPS03 386.032 91.577 47.623 0,006 57.600
11 GPSO01 GPS04 -81.446 -230.054 555.247 0,005 369.900
12 GPS02 GPS03 -626.029 | -295.165 | 316.964 | 0,008 46.600
13 GPS02 GPS04 -736.462 -42.176 -445.579 0.005 115.900
14 GPS03 GPS04 -415.379 -223.793 284.191 0,005 94.800
15 140428 140437 187.545 | 206910 | -411.909 | 0,004 62.300

127

Tap chi Khoa hoc Tai nguyén va Moéi trieong - S6 51 - nam 2024



Nghién ciru
- RMS 16n nhét: (140428--GPS02) = 0,007
- RMS nho nhét: (GPS02--GPS03) = 0,005
- RATIO 16n nhét: (GPS02--GPS03) = 785.600
- RATIO nho nhét: (140428--GPS02) = 103.400
Bdng 2. Sai so khép hinh
HE TOA PO VUONG GOC KHONG GIAN ELLIPSOID QUI CHIEU: WGS-84

Tén dinh tam giac dX dy dz S [S]
STT Pinh 1 Pinh2 | DPinh3 (m) (m) (m) (m) (m) fS/18]
1 140428 | GPS02 | GPS03 | 0,000 | 0,000 | 0,000 | 0,000 | 9749,1 1/26055472

Téng s6 tam giac: 1

- Sai s6 khép twrong d6i tam giac 16n nhat: (140428--GPS02--GPS03) = 1/26055472

- Sai s khép twong d6i tam giac nho nhét: (140428--GPS02--GPS03)=1/26055472
Badng 3. Tri binh sai, so hiéu chinh, sai so do gia so toa dp

HE TOA PO VUONG GOC KHONG GIAN ELLIPSOID QUI CHIEU: WGS-84

STT _Téndinh canh DX(m) DY(m) DZ(m) S(m) mS(m)
Piém dau | Diém cuoi vDX(m) vDY(m) vDZ(m) vS(m) mS/S
1 | 140428 | GPS02 '33?3(');5 3 801’620705 '3%’73(‘)‘(‘)45 4801835 | /9068(3)é71
2 | 140428 | GPSO3 '32)?(%58 707,'020201 _33361)92 4873.920 1/907’?1(7)21339
3 GPS02 GPS03 '3?630%6 '(i '(())053 '3%704(‘)7 73.310 i /?£30207 5

- SSTP canh nho nhat: (GPS02--
GPS03) = 0,000 m

- SSTP twong d6i canh 16n nhat:
(GPS02--GPS03) = 1/183275

- SSTP twong d6i canh nho nhat:
(140428--GPS03) = 1/9747839

Bing 4. Toa d¢ tric dia sau binh sai

- SO hiéu chinh canh 16n nhat:
(140428--GPS02) = 0,000 m

- S6 hiéu chinh canh nhé nhat:
(GPS02--GPS03) = 0,000 m

- SSTP canh 16n nhat: (140428--
GPS02) =0,001 m

HE TOA DO TRAC PIA WGS84 ELLIPSOID QUI CHIEU: WGS-84
STT Tén diém BC ¢ % LC ¢ % H(m)
1 140428 20° 06’ 51.78693 105° 49’ 35.36241 23.606
2 140437 20° 05 05.69019 105° 51°36.63414 -15.579
3 GPS01 20° 04’ 03.66731 105° 53° 32.29663 -16.835
4 GPS02 20° 04’ 04.68272 105° 53°32.91516 -16.308
5 GPS03 20° 05 05.69021 105° 51° 36.63446 -16.489
6 GPS04 20° 05°05.69019 105° 517 36.63414 -15.579
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Bing 5. Thong ké toa dp lwdi khong ché
HE TOA DO PHANG VN-2000

Nghién ciru

Bing 6. Thong ké toa toa diém lwéi nha
mady theo hé toa dp cong trinh

KINH TUYEN TRUC: 105°00° ELLIPSOID: WGS-84 | g | S0 hiéu Toa 49 Ghi
S6 hiéu Toa b Ghi moc | X(m) | Y@m) | Z | chi
STT | ™" * = . 1 | GPSI | 194.092 | 338.241 | 1.00
moc X(m) Y(m) chu
1| 140428 | 2223686.930 | 588418.566 2 | GPS2 | 433796 | 324.718
2 | 140437 | 2223545.777 | 588167.494 3 | GPS3 | 434650 | 177.959
3 | GPSOI | 2223805.090 | 588018.150 4 | GPS4 | 166.553 | 189.230
4 | GPS02 | 2223851.500 | 588253.707
5 | GPS03 | 2223709.547 | 588290.968
6 | GPS04 | 2223637.570 | 588056.063
Bing 7. Thong ké toa toa méng va truc nha mdy may Leading Star
STT | Téndiém | X(m) | Y(m) | Ghicha | STT | Tén diém | X(m) Y(m) | Ghichi
1 NX1 235.000 | 285.000 81 NX81 | 244.000 | 234.000
2 NX2 243.000 | 285.000 82 | NX8 | 236.000 | 234.000
3 NX3 251.000 | 285.000 83 | NX8 | 228.000 | 234.000
4 NX4 | 259.000 | 285.000 84 | NX84 | 228.000 | 230.250
5 NX5 267.000 | 285.000 85 | NX85 | 236.000 | 230.250
6 NX6 275.000 | 285.000 86 | NX86 | 244.000 | 230.250
7 NX7 283.000 | 285.000 87 | NX87 | 252.500 | 230.250
8 NX8 291.000 | 285.000 88 | NX88 | 261.000 | 230.250
9 NX9 299.000 | 285.000 89 | NX89 | 269.500 | 230.250
10 NX10 | 307.000 | 285.000 90 | NX90 | 278.000 | 230.250
11 NXI1 | 314.000 | 285.000 91 NX91 | 286.500 | 230.250
12 NX12 | 321.000 | 285.000 92 | NX92 | 295.000 | 230.250
13 NX13 | 328500 | 285.000 93 | NX93 | 303.500 | 230.250
14 NX14 | 336.000 | 285.000 94 | NX94 | 312.000 | 230.250
15 NX15 | 336.000 | 280.000 95 | NX95 | 320.000 | 230.250
16 NX16 | 328.500 | 280.000 96 | NX96 | 328.000 | 230.250
17 NX17 | 321.000 | 280.000 97 | NX97 | 320.000 | 222.500
18 NX18 | 336.000 | 275.000 98 | NX98 | 312.000 | 222.500
19 NX19 | 328500 | 275.000 99 | NX99 | 303.500 | 222.500
20 NX20 | 321.000 | 275.000 100 | NX100 | 295.000 | 222.500
21 NX21 | 314.000 | 275.000 101 | NX101 | 286.500 | 222.500
22 NX22 | 307.000 | 275.000 102 | NX102 | 278.000 | 222.500
23 NX23 | 299.000 | 275.000 103 | NX103 | 269.500 | 222.500
24 NX24 | 291.000 | 275.000 104 | NX104 | 261.000 | 222.500
25 NX25 | 283.000 | 275.000 105 | NX105 | 252500 | 222.500
26 NX26 | 275.000 | 275.000 106 | NX106 | 244.000 | 222.500
27 NX27 | 267.000 | 275.000 107 | NX107 | 236.000 | 222.500
28 NX28 | 259.000 | 275.000 108 | NX108 | 236.000 | 214.750
29 NX29 | 251.000 | 275.000 109 | NX109 | 244.000 | 214.750
30 NX30 | 243.000 | 275.000 110 | NX110 | 252500 | 214.750
31 NX31 | 235.000 | 275.000 111 | NXI11 | 261.000 | 214.750
32 NX32 | 228.000 | 255.000 112 | NX112 | 269.500 | 214.750
33 NX33 | 236.000 | 255.000 113 | NX113 | 278.000 | 214.750
34 NX34 | 244.000 | 255.000 114 | NX114 | 286.500 | 214.750
35 NX35 | 252.500 | 255.000 115 | NX115 | 295.000 | 214.750
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STT | Téndiém | X(m) Y(m) | Ghichd | STT | Téndiém | X(m) Y(m) | Ghicha
36 NX36 | 261.000 | 255.000 116 | NX116 | 303.500 | 214.750
37 NX37 | 269.500 | 255.000 117 | NX117 | 312.000 | 214.750
38 NX38 | 278.000 | 255.000 118 | NX118 | 320.000 | 214.750
39 NX39 | 286.500 | 255.000 119 | NX119 | 328.000 | 207.000
40 NX40 | 295.000 | 255.000 120 | NXI120 | 355.500 | 214.000
41 NX41 303.500 | 255.000 121 | NXI21 | 363.000 | 214.000
42 NX42 | 312.000 | 255.000 122 | NX122 | 378.000 | 214.000
43 NX43 | 320.000 | 255.000 123 | NXI123 | 385.500 | 214.000
44 NX44 | 328.000 | 255.000 124 | NX124 | 385.500 | 222.000
45 NX45 | 328.000 | 246.500 125 | NXI125 | 378.000 | 222.000
46 NX46 | 320.000 | 246.500 126 | NX126 | 363.000 | 222.000
47 NX47 | 312.000 | 246.500 127 | NXI127 | 355.500 | 222.000
48 NX48 | 303.500 | 246.500 128 | NX128 | 355.500 | 230.000
49 NX49 | 295.000 | 246.500 129 | NXI129 | 363.000 | 230.000
50 NX50 | 286.500 | 246.500 130 | NXI130 | 378.000 | 230.000
51 NX51 278.000 | 246.500 131 | NXI31 | 385.500 | 230.000
52 NX52 | 269.500 | 246.500 132 | NXI132 | 385.500 | 238.000
53 NX53 | 261.000 | 246.500 133 | NXI33 | 378.000 | 238.000
54 NX54 | 252.500 | 246.500 134 | NXI134 | 363.000 | 238.000
55 NX55 | 244.000 | 246.500 135 | NXI35 | 355.500 | 238.000
56 NX56 | 236.000 | 246.500 136 | NXI136 | 355.500 | 246.000
57 NX57 | 228.000 | 246.500 137 | NXI137 | 363.000 | 246.000
58 NX58 | 228.000 | 238.000 138 | NXI38 | 378.000 | 246.000
59 NX59 | 236.000 | 238.000 139 | NXI139 | 385.500 | 246.000

4. Két luén

Viéc thanh lap lu6i khéng ché mit
bang cho Nha may may Leading Star tai
Khu A - Khu cong nghiép Bim Son, Thanh
Hoéa 1a mot budc thiét yéu va thuc tién,
mang lai nhiéu loi ich quan trong cho quéa
trinh khao sat, thi cong va quan ly du an. Bo
chinh xac, hiéu qua va kha ning kiém soét
cao la nhitng yéu t6 then chdt gitp du an dat
duoc chit luong va tién do mong mudn.

Pinh vi chinh x4c cac diém mdc:
Ludi khéng ché cung cip cac diém mbce co
toa do chinh xac, giap xac dinh vi tri ctua
cac hang muc cong trinh mot cach cu thé
va chinh x4c, gom 4 diém moi 1ap c6 s6
hiéu lan lugt 1a: GPS01, GPS02, GPS03,
GPS04. Hai diém toa d6 nha nudc 140428
va 140437.

Thi cong dang ké hoach: Poi ngii thi
cong co thé dua vao cac diém moc dé thuc

hién cac cong vi¢c thi cong theo dung
thiét ké, dam bao céac hang muc dugc xay
dung dung vi tri va kich thudce.

Tiét kiém thoi gian: Viéc st dung
ludi khong ché gitip ting toc qué trinh
khao sat va thi cong, nho dé tiét kiém
duoc thoi gian.

Giam chi phi: B¢ chinh x4c cao cua
ludi khong ché gitip tranh céac sai sot va
sira chita khong can thiét, giam thiéu chi
phi phat sinh trong qua trinh thi cong.

H) tro quan 1y du 4n: Cac diém moc
c¢b dinh gitip d& dang theo ddi tién do thi
cong, dam bao cac cong viéc dugc thuc
hién ding theo ké hoach; Quan 1y chat
luong: Pam bao cac hang muc cong trinh
dat chét luong cao nho viée kiém soat
chat ché vi tri va kich thudc dua trén ludi
khdng ché.
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PANH GIA MUC PQ PHAT THAI KHi NHA KiNH
TU HOAT PONG CANH TAC LUA TREN DIA BAN
TINH BAC GIANG VA PE XUAT GIAI PHAP QUAN LY

Hoang Tu Linh', Bui Thi Thu Trang>"
"Hoc vién CH8BMT, Truong Pai hoc Tai nguyén va Méi truong Ha Noi
*Truong Pai hoc Tai nguyén va Moi truong Ha Noi
Tém tit
Bai bdo trinh bay két qua tinh todn mirc dg phat thai khi nha kinh tir hoat déng
canh téc lia trén dia ban tinh Bdc Giang, dong thoi dé xudt mot sé gidi phdp ndng
cao hiéu qua trong viéc giam phdt thdi khi nha kinh trong linh vuc trong lia tai khu
viee, dwa vao phwong phdp thu thip sé liéu tinh todn theo hiréng dan ciia IPCC 2006
vé kiém ké khi nha kinh quoc gia, bdo cdo ky thudt déng gép do quoc gia tw quyét dinh
ciia Viét Nam 2020. Tong lwong phdt thai khi nha kinh CH , trong linh vuc trong lia
nam 2022 tinh Bdc Giang la 25.548 tdn CH /nam. Trong giai doan 2018 - 2022, luong
phat thai c6 xu hudng giam tir 27.133 tan CH / nam xuong con 25.548 tan CH / nam.
Trong do, huyén Luc Nam co luong phat thai lon nhat (4.181 tan CH / nam), tiép theo
do la huyén Hiép Hoa (4.153 tan CH /nam). Khu vuc c6 lwong phat thai nho nhat la
huyén Luc Ngan (392 tan/ nam). Tong lwong phat thai dw tinh nam 2030: Tong phat
thai CH,, tir canh tac lia cia tinh Bac Giang la 25.247 tan CH ; Két qud tinh todn phat
thai CO, , nam 2022, tong luong phat thai CO, , tu hoat dong canh tac lua trong tinh
Bdc Giang da dat mirc 712.836 tan CO,, /ndm. Dy bdo phdt thai nam 2030, tong phdt
thai CO, la 706.915,8 tin CO, , giam 5.921 tan CO,  so voi nam 2022. Phat thai
trong linh vie trong lia ¢6 xu hiedng giam la do chinh sach chuyén doi muc dich sir
dung ddt ciia huyén, tir dat trong lia sang dat trong cdy an qud va dat tho cuw. Nghién
cibu dd dé xudt cac bién phdp phii hop doi véi viéc canh tac hia tai khu viee: Gidi
phap ky thudt twdi nuéce - khé xen ké (AWD), quan 1y cdy trong tong hop (ICM), thay
thé phan Ure bang phdn SA, san xudt than sinh hoat tir phé pham va rit nuéc giira
vu. Piéu nay thyc sw rat can thiét cho hoat dong canh tac lua nham giam thiéu t6i da
lirong phdt thai khi nha kinh tai khu viee néi chung va nganh trong hia néi riéng.
Tir khoa: Khi nha kinh; IPCC; Tinh Bic Giang; Canh tac la.
Abstract
Assessing the level of greenhouse gas emissions from rice cultivation activities in
Bac Giang province and proposing management solutions
The article presents the results of calculating greenhouse gas emissions from rice
cultivation activities in Bac Giang province. It proposes several solutions to enhance
efficiency in reducing greenhouse gas emissions in the rice cultivation sector in the
area. The study collected data related to the calculations, including the rice area of
each province from 2018 to 2022. Based on the data collection and calculation methods
according to the IPCC 2006 guidelines for national greenhouse gas inventories,
the technical report on nationally determined contributions of Vietnam 2020. The
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total methane (CH4) emissions from rice cultivation in Bac Giang province in 2022
is 25,548 tons of CH4 per year. From 2018 to 2022, the emission level decreased
from 27,133 tons of CH4 per year to 25,548 tons of CH4. Among them, Luc Nam
district has the highest emissions (4,181 tons of CH4 per year), followed by Hiep
Hoa district (4,153 tons of CH4 per year). The area with the lowest emissions is the
Luc Ngan district (392 tons per year). The total estimated emissions in 2030: The
total CH4 emissions from rice cultivation in Bac Giang province is 25,247 tons of
CH4. In the calculated results of CO2 equivalents in 2022, the total CO2 equivalent
emissions from rice cultivation activities in Bac Giang province reached 712,836 tons
of CO2 equivalents per year. From 2018 to 2022, the total CO2 equivalent emissions
across the province decreased from 759,742 tons of CO2 equivalents per year to
only 712,836 tons of CO2 equivalents per year. This decrease amounted to 46,906
tons of CO2 equivalents per year. The forecast for emissions in 2030, the total CO2
equivalent emissions is 706,915.8 tons of CO2 equivalents, a reduction of 5,921 tons
of CO2 equivalents compared to 2022. The trend of emissions reduction in the rice
cultivation sector is due to the district’s policy of converting land use purposes from
rice cultivation land to fruit tree cultivation land and residential land. The study has
proposed appropriate measures for rice cultivation: Alternate Wetting and Drying
(AWD) technique, Integrated Crop Management (ICM), replacing Urea fertilizer with
SA fertilizer, producing biochar from agricultural residues, and mid-season drainage.
This is necessary for rice cultivation activities to minimize greenhouse gas emissions
and the rice cultivation sector.

Keywords: Greenhouse Gas; IPCC; Bac Giang province; Rice cultivation.

“Tac gia lién hé, Email: btttrang@hunre.edu.vn

DOI: https://doi.org/10.63064/khtnmt.2024.591
1. Pit van dé Nam, san xuat nong nghiép khong chi 1a

Trong béi canh ngay cang trim trong 1ganh chiu tac dong nang né cia BDKH

ctia bién d6i khi hau (BBKH), Hoi nghi
COP26 di tré thanh mot dién dan quan
trong, dac bi¢t quan trong ddi voi cong
ddng qudc té. Viet Nam, mot trong nhitng
qudc gia chiu tac dong niang né nhat boi
BPKH, di cam két giam phat thai khi nha
kinh (KNK) va phat trién mé hinh kinh té
it phat thai. Chinh phu Viét Nam da phé
duyét chién luoc giam phat thai KNK va
ban hanh cac quy dinh cu thé nham dat
duoc muc tiéu nay.

Vi linh vuc nong nghiép, mot trong
nhiing sinh ké chinh ctia nguoi dan Viét

ma con 1 nganh gay phat thai 16n. Két qua
kiém ké KNK qudc gia ndm 2014 theo linh
vuc (Thong bao qudc gia lan thi 3 cia Viét
Nam cho cong uédc khung cua lién hop
qudc vé BDKH, 2019) thé hién phat thai
tor nganh nong nghiép 1a 89.751,8 nghin
thn CO,td (chiém 27,92 % tong lugng phat
thai KNK qudc gia). Trong d6, ngudn phat
thai 16n nhét 1a CH, tir qué trinh canh tac
laa nudc, chiém téi 49,4 % tong phat thai
ctua nganh ndng nghiép.

Bic Giang, nam & phia Bac ciia Viét
Nam, duoc biét dén 12 mot trong nhiing
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trung tAm san xuit néng nghiép cta dat
nudc. Nganh canh tac lua dong gdép mat
ty 1& 16n vao su phat trién kinh té cta tinh
nay. Theo s6 liéu tir Niém giam thong ké
nam 2022, téng san luong lwong thyuc cd
hat ndm 2022 dat 608,7 nghin tan, trong
d6 san luong laa dat 566,9 nghin tan,
bang 97,6 % [4]. Diéu nay thé hién su
quan trong cua nganh canh tac laa trong
nén kinh té tinh Bic Giang. Hién nay,
tinh Bic Giang di trién khai mot sb giai
phap giam phat thai KNK trong viéc canh
tac lua nhu ho tro k¥ thuat canh tac lta
than thién voi moi truong cho nong dan
trong ltia; Nang cao nhén thirc clia nong
dan, nguoi ti€u dung va cac bén lién quan
vé loi ich cua phuong phép canh tac lta
than thién véi moi truong, gitp dd nong
dan quang ba vé san pham canh tac lua
than thién v&1 moi truong,... Tuy nhién
cac bién phap moi chi tap trung chu yéu
vao viéc tuyén truyén va nang cao nhan
thuc cua nguoi dan, chua co bién phap
hop 1y vé mit ky thuat trong viéc canh
tac lua.

Pé giam phat thai KNK tir canh tac
laa nudc, viéc danh gia va dé xuat cac
bién phap giam thiéu trd nén cuc ky quan
trong. Vi vay, nghién ctu nay da duogc
thuc hién nham cung cap dit liéu cu thé vé
phat thai KNK CH, va CO,, tir canh tac
laa nudce, ddng thoi dé xudt cac bién phap
nhu ap dung k¥ thuat canh nong uét kho
xen k& (AWD), quan 1y cdy trong tong hop
(ICM), thay thé phan Ure bang phan SA,
san xuét than sinh hoat tir phé pham va rat
nudc gitta vu nham giam thiéu phat thai
KNK va dam bao su phat trién bén viing
ctia nganh nong nghiép tai Bac Giang.
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2. Phuong phip nghién ctru va s
liéu thu thap

2.1. Phwong phdp nghién ciru

Tinh toan phét thai KNK trong trong
laa tinh Bic Giang nam 2022 duogc thuc
hién theo cic huéng dan ctia IPCC, bao
gém: Huéng dan vé kiém ké qudc gia
KNK phién ban nam 2006 (IPCC 20006)
va 2019 hoan thién cho phién ban nam
2006; Hudng dan vé kiém ké qudc gia
KNK phién ban nim 1996 sira doi (IPCC
1996 stra d6i); Huéng dan thyc hanh tot
cho linh vyc str dung dat, thay ddi su dung
dat va 1am nghiép nim 2003 (GPG 2003);
Huéng dan thyc hanh t6t va quan 1y do
khong chéc chin trong kiém ké qubc gia
KNK nam 2000 (GPG 2000).

a. Phwong phdp thu thip s6 liéu

+ S6 liéu diéu kién tu nhién, kinh t€ -
x4 hoi, san xut nong nghiép, canh tac lua,
s6 liéu dinh huéng phat trién nong nghiép
tinh Bac Giang. S6 liéu duoc thu thap tai
cac co quan chuyén nganh nhu: Chi cuc
thong ké tinh Bac Giang, S& Nong nghiép
va Phat trién Bac Giang, S¢ Tai nguyén va
Mai trudng Béc Giang, Trung tim khuyén
nong; Mot sé s liéu thir cap lay tir niém
giam thong ké, cac nghién ctru lién quan
dén canh tac Itia va san xuat nong nghiép &
Viét Nam va tinh Bic Giang, cac bao cao
va van ban chinh thirc nhu: Kiém ké KNK
qudc gia 2010, kiém k& KNK qubc gia
2014; B4o c4o cap nhat hai nim mot lan
cua Viét Nam cho UNFCCC, niém giam
thong ké tinh Bac Giang nam 2022,...

+ S6 liéu cay trong: Cac sb liéu bao
gom gidng lua, dién tich gieo trong, ning
suét lua, cac ky thuat canh tac (lam dat,
tudi, bon phan, lam ¢, ....); Chung loai va
dic tinh cta phan bon tir viéc phong van
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diéu tra nguoi dan va can b nong nghiép,
niém giam thong ké tinh Bic Giang 2022.

b. Phuwong phap tinh toan phat thai
khi nha kinh tir hoat dong trong lia

e (Cong thure tinh

Hién nay vi¢c canh t4c lda tai tinh
Bic Giang 1a canh tac lua nudc do viy
cac phuong phap tinh todn dugc thuc hién
dé danh gia luong khi métan phat thai tir
hoat dong canh tac laa nude.

Phat thai métan tir canh tac laa duogc
wéc tinh bang cach st dung phuong phap
IPCC 2006 véi hé sb phat thai dic trung
qudc gia.

Phat thai (Tg/yr) = 2i2j2k(EFijk
X tifk x Aijk x 10-6)
trong do:

EFijjk = Hé s6 phat thai vu lua theo
diéu kién i, j, k, gCH,/m?

Aijjk = Dién tich thu hoach hang nam
theo diéu kién i, j, k, ha/nim

(1)

Nghién ciru

tijk = Thoi gian canh tac lta d6i voi
cac diéu kién 1, j va k,ngay

1, J, and k = La céc hé sinh thai khac
nhau, co ché quan 1y nudc tudi va cac
diéu kién khac theo d6 CH, phat thdi tir
lta c6 thé thay doi (vi du nhu bo sung céc
chét hitu co).

o H¢ 56 phat thai

Theo huéng dan thyc hanh nam
2000, hé sb phat thai vu lua diéu chinh c6
thé dugc tinh theo cong thirc sau:

EFi = EFc * SFw * SFp X 2)
SFo % SFrs
trong do:

EF. =H¢ s0 phat thai hang ngay dugc
diéu chinh cho mot dién tich thu hoach
cu thé

EF = H¢ sb phat thai theo vu cho
cac canh ddng ngap nudc thuong xuyén
khong bon bo sung phan hiru co (kg CH,/
ha/ngay)

H¢ s phat thai theo vu EFc

EF.(Vu dong xuén)

EF.(Vu mua)

(kg/ha/ngay)

1,61

3,43

SFw = Hé s hé so ty 1& dé ly giai
cho su khéc biét vé ché do nude trong thoi
gian canh tac (theo Bang 5.12 huéng dan
cua [PCC)

SFp = Heé sb ty 1& cua ché do nudc
khi canh tac loa (theo Bang 5.13 hudng
dan cta IPCC)

SFo = Hé sb ty 1& can thay d6i cho
ca hé sinh thai va ché d6 ngap nudc va ap

dung bon phan bo sung. (tir Phuong trinh
5.3 va Bang 5.14 huéng dan cuia IPCC)

SF_= H¢ s6 ty 18 cho cac loai dat
(trong nghién ciru nay, hé s6 SFrs bang 1
theo huéng dan IPCC)

EF : H¢ s6 phat thai co (gia dinh khong
ngap nudc trong thoi gian it hon 180 ngay
va ngap lién tuc trong thoi gian canh tac
khong b6 sung chét hitu co)

EF (kg CH .ha'.ngay")

Pham vi sai so

Phat thai CH, 13

0,80-2,2

Hé sd EFc duoc lua chon theo Béang
5.11 - huéng dan cua IPCC 1a 1,3
SF : H¢ sO ty 1& dé 1y giai cho su

khéc biét vé ché do nudce trong thoi gian

canh tac; Hé théng canh tac lua tai tinh
Bic Giang hién nay st dung ché do tudi
nuée nho hé théng kénh muong ndi dong
va duoc diéu tiét, do vay hé s6 luya chon
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trong truong hop nay la SF = 0,78 (tu
Bang 5.15 theo huéng dan IPCC)

SFp: Hé s6 ty 1& ciia ché d6 nudc khi
canh tac laa; Hé sd ty 1€ dugc lya chon 1a
truong hop téng hop: 1.22 (Khong ngap
nudce trong vong 180 ngay trudc khi mua
vu) theo hudng dan IPCC.

SF_: H¢ s6 ty 1é can thay doi cho ca
hé sinh thai va ché do ngap nudc va ap
dung bén phan bo sung.

Gia dinh rang viéc bon phan bo sung
it duoc ap dung tai Viét Nam. Do d6 1.0
duoc chon 14 hé sb ty 1& cho van dé nay.

SFs (hé ) ty 1¢ cho cac loai dat,
gidng lta néu co)

Do khong cé s6 lieu vé hé sb ty 1¢
cho cac loai dit nén hé sb nay khong duogc
su dung.

c. Phuong phdp chi sé danh gid cho
cac gidi phdp giam thiéu phdt thdi khi
nha kinh

Trong khudn khé ctia nghién ctru nay,
s& ap dung cac chi sd va cac giai phap k¥
thuat tai “Béo céo ky thuat dong gép do
qudc gia ty quyét dinh cua Viét Nam niam
2020 dé danh gia muc do wu tién cla cac

giai phap giam phat thai KNK linh vuc
canh tac lua phu hop véi diéu kién tinh
Bic Giang.

d. Phwong phdp xit Iy s6 liéu

- Str dung cac ham va cong cu trong
Excel dé tinh toan

Dé tai str dung cac ham va coéng cu
trong Excel dé tinh toan, bao gom: Ham
trung binh cdng, ham gid tri nhd nhat,
ham gié tri 16n nhét,; ham tinh phuong sai
va ham tinh tong.

- Huéng dan cia IPCC cac KNK
duoc quy doi vé CO,,, v6i h¢ s6 28 cho
CH,.

2.2. 86 liéu thu thip

S6 lidu vé dién tich canh tac laa giai
doan 2018 - 2022 duoc 1ay tir Nién giam
thong ké tinh Bic Giang nim 2022, sd
liéu vé dién tich canh téc ltia ndm 2030
dugc lay tir S6 Nong nghiép va trién Nong
thon tinh Bac Giang (Quy hoach tinh Bac
Giang thoi ky 2021 -2030, tam nhin dén
Phat nam 2050). Ngoai ra theo Chi cuc
Tréng trot va Bao vé thuc vat tinh Bic
Giang thi toan tinh van st dung phuong
phap canh tac truyén thong.

Bing 1. Dién tich lita dong xudn phén theo huyén/thanh phé thuéc tinh Bic Giang

Nim 2018 | Nam 2019 | Nim 2020 | Nim 2021 | Niam 2022
Tong so 50.543 49.939 49.124 48.488 47.691
Phin theo don vi cdp huyén/thanh phé
TP. Bic Giang 1.748 1.720 1.611 1.539 1.432
Yén Thé 2.483 2.470 2.484 2.470 2.455
Tan Yén 6.028 6.062 6.028 5.946 5.938
Lang Giang 6.868 6.757 6.687 6.607 6.445
Lyc Nam 8.360 8.250 8.250 8.140 8.024
Luc Ngan 1.422 1.179 939 884 729
Son Dong 1.675 1.673 1.650 1.651 1.650
Yén Diing 7.730 7.687 7.495 7.433 7.416
Viét Yén 0.418 6.398 6.315 6.173 6.016
Hiép Hoa 7.811 7.743 7.665 7.645 7.586
Nguoén: Nién giam thong ké tinh Bic Giang nam 2022
136

Tap chi Khoa hoc Tai nguyén va Moi truong - S0 51 - nam 2024



Nghién ciru

Bing 2. Dién tich lita mita phén theo huyén/thanh phé thuéc tinh Bic Giang

Nim 2018 | Niam 2019 | Nim 2020 Nim 2021 | Nam 2022
Tong sb 53.475 52.907 51.777 51.246 50.016
Phén theo don vi cip huyén/TP

TP. Bic Giang 1.305 1.245 1.160 1.100 979

Yén Thé 3.990 3.990 3.960 3.935 3.900
Tan Yén 6.825 6.760 6.613 6.555 6.264
Lang Giang 7.492 7.376 7.118 7.052 6.695
Lyc Nam 8.260 8.200 8.133 8.091 8.100
Luc Ngan 1.575 1.475 1.052 979 771

Son Dong 2.630 2.595 2.610 2.507 2.505
Yén Diing 6.566 6.521 6.582 6.683 6.632
Viét Yén 6.317 6.296 6.109 6.003 5.897
Hi¢p Hoa 8.515 8.449 8.440 8.341 8.273

Nguén: Nién giam thong ké tinh Bic Giang nam 2022

- Dién tich Itia nam 2030 1a 48.748 ha
(Quy hoach tinh Bic Giang thoi ky 2021
- 2030, tim nhin dén nim 2050)

- Thoi gian canh tac lua 2 vu: Vu
dong xuan (120 -130 ngay); Vu mua (95
- 105 ngay)

3. Két qua nghién ciru

3.1. Két quad chit lwong phdt thdi
khi nha kinh tir hoat dong canh tdc lua
vu dong xudn

Két qua tinh toan luong phat thai
KNK tir hoat dong canh tac lua tai tinh
Bic Giang trong giai doan 2018 - 2022
duoc thé hién tai Bang 3.

Bing 3. Két qud wéc tinh lwong phdt thdi khi nha kinh CH , tir hogt djng canh tic liia vu
dong xudn tinh Bac Giang giai doan 2018 - 2022

Don vi: Phdt thdi/vy (tan CH )

Khu vure Nim 2018 Nim2019 | Nim2020 | Nim2021 | Nim 2022
Tong 9.679 9.564 9.408 9.286 9.133
TP. Bic Giang 335 329 309 295 274
Yén Thé 476 473 476 473 470
Tan Yén 1.154 1.161 1.154 1.139 1.137
Lang Giang 1315 1.294 1.281 1.265 1.234
Luc Nam 1.601 1.580 1.580 1.559 1.537
Luc Ngan 272 226 180 169 140
Son Dong 321 320 316 316 316
Yén Diing 1.480 1472 1.435 1.423 1.420
Viét Yén 1.229 1.225 1.209 1.182 1.152
Hiép Hoa 1.496 1.483 1.468 1.464 1.453

Két qua phat thai CH4 tir canh tac lta
ctia tinh Bic Giang dugc tinh theo cong
thirc 1. Két qua nhu sau:

Nam 2022, tong luong phat thai khi

métan (CH,) tir hoat dong canh tac lua

vu déng xudn trong tinh Bic Giang da
dat muc 9.133 tn CH4/V1_1. Dang chu }:/,
huyén Luc Nam c6 mirc phat thai 16n nhat
voi 1.537 tin CH4/V1_1, trong khi’ do, h,uyén
Luc Ngan c6 muc phat thai thap nhat chi
14 140 tan CH /vu.
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Su khéc biét nay c6 thé dugc giai
thich béi nhiéu yéu té dia phuong. Huyén
Luc Nam c6 dién tich canh tac 1Ga 16n hon
va viéc trong lua tap trung & dy la mot
yéu td quan trong dong gop vao phat thai
CH, cao hon. Sy gia tang dién tich canh
tac lua thuong di kém véi lugng phat thai
khi métan tdng lén theo ty I¢. Trong khi
do, huyén Luc Ngan tdp trung vao viéc
trong cdy an qua thay vi canh tac lda,
diéu nay c6 thé dan dén muc phat thai
thdp hon. Cay an qua thudong khong tao
ra luong CH4 nhu lua nude, vi vy cod thé
gitp giam phat thai khi métan.

Nhiing bién d6i trong muyc dich sir
dung dat va uu tién trong canh tac cua
tung huyén da tao ra sy da dang trong

lu?’ng‘ phat thai CH4 va la mot vi du cu
thé vé cach tac dong cua hoat dong ndng
nghiép dén moi truong va khi hau.

Trong giai doan 2018 - 2022, tong
lugng phat thai toan tinh c6 xu hudng
giam, tr 9.679 tin CH,/nim xudng
9.133 tin CH,/vu. Gidm 546 tin CH,/
vu. Do tinh chuyén muc dich st dung
dat nhitng nam gan day tir day trong lua
sang dat trong cdy hang nim va dat dinh
cu. Piéu nay duoc danh gia 1a mot két
qua tich cuc va co6 lién quan chat ché
dén viéc thay d6i muc dich st dung dat.
Cu thé, dién tich cdy lua hang nim da
giam, tao dicu kién giam phat thai khi
métan, gop phan vao viéc kiém soat tinh
trang BDKH.

3.2. Két qua chit lwong phdt théi khi nha kinh tiv hoat dng canh tic lia

vu mua

Bing 4. Két quad wéc tinh lwong phdt théi khi nha kinh CH , tir hogt dong canh tic liia
tinh Bac Giang vu mua giai doagn 2018 - 2022

Pon vi: Phat thai/vu (tan CH )

Khu vue Nam 2018 | Nam 2019 | Nam 2020 Nam 2021 Nam 2022

Tong sb 17.454 17.269 16.900 16.727 16.325
TP. Bic Giang 426 406 379 359 320

Yén Thé 1.302 1.302 1.293 1.284 1.273
Tan Yén 2.228 2.206 2.158 2.140 2.045
Lang Giang 2.445 2.408 2.323 2.302 2.185
Lyc Nam 2.696 2.676 2.655 2.641 2.644
Luc Ngan 514 481 343 320 252

Son Pong 858 847 852 818 818

Yén Diing 2.143 2.128 2.148 2.181 2.165
Viét Yén 2.062 2.055 1.994 1.959 1.925
Hiép Hoa 2.779 2.758 2.755 2.722 2.700

Két qua phat thai CH, tlr canh tac lua
cta tinh Bic Giang duoc tinh theo cong
thirc 1 voi hé s6 phat thai theo IPCC 2006
1a 3,43. Két qua nhu sau:

Nam 2022, két qua cho thdy tong
lugng CH, phat thai tir canh tac loa vu
mua ¢ Bac Giang dat mic 16.325 tan/
nam. Su chénh Iéch gitra cac khu vuc la
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rat ddng chu y. Huyén Hiép Hoa ndi bat
v6i mie phat thai 16n nhat, dat 2.700 tan/
nam, trong khi do, huyén Luc Ngan co
muc phat thai thip nhét chi 1a 252 tan/
nam. Sy chénh I¢ch nay co thé duoc giai
thich bang nhiéu yéu td, bao gdm diéu
kién dia ly, phuong phap canh tac va hé
théng quan 1y dat dai.
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Trong giai doan 2018 - 2022, tong luong
phat thai khi mé tan (CH,) trén toan tinh Bic
Giang da c6 xu hudng giam, tir mac 17.454
tAn CH, /vy xudng con 16.325 tn CH,/wy.
Su giam nay dat 1129 tan CH /vu.

Mot trong nhitng 1y do khién tong
luong phat thai khi mé tan trong vu mua
16n hon so véi vu dong xuan 1a do vu mua
thuong c6 dién tich dat dugc st dung
nhiéu hon cho canh téc lta so véi vu dong
xuan, diéu ndy din dén viéc phat thai CH,
tang 1én. Ngoai ra, trong vu mua, luong
mua thuong nhiéu hon va d6 4m cua dét
cao hon, tao diéu kién thuan loi cho viéc

Nghién ciru

phat trién ctia vi khuan methanogens - cac
vi khuan tao ra khi mé tan tir chat hitu co
trong dat. Piéu nay dan dén viéc gia ting
phat thai CH, tir dat trong vu mua so véi
vu dong xuan.

3.3. Két quai wéc tinh lwong phit
thdi khi nha kinh CO, , tir hogt djng
canh tac lua

Theo huéng dan cua IPCC, tir két
qua Bang 3, 4 lugng phat thai KNK CH,
duge quy doi vé CO,, v6i hé s6 28. Phat
thai KNK duoc tinh theo cong thirc: Phat
thai CO,,, = Phat thai CH, x 28. Két qua
thé hién tai Bang 5.

Bing 5. Két qud wéc tinh liwong phat thdi khi nha kinh CoO,, , tir hogt djng canh tic liia

Pon vi: Tan co,,/nam

Khu vue Niam 2018 Niam 2019 Nim 2020 Nim 2021 Niam 2022
Tong 759.742 751.312 736.615 728.351 712.836
TP. Bic Giang 21.300 20.601 19.240 18.306 16.626
Yén Thé 49.780 49.710 49.511 49.207 48.807
Tan Yén 94.699 94.287 92.761 91.791 89.089
Lang Giang 105.299 103.643 100.910 99.878 95.747
Lyc Nam 120.318 119.180 118.568 117.594 117.054
Luc Ngan 22.019 19.802 14.650 13.687 10.955
Son Dong 33.018 32.687 32.701 31.765 31.741
Yén Diing 101.458 100.816 100.344 100.935 100.378
Viét Yén 92.147 91.848 89.694 87.964 86.153
Hi¢p Hoa 119.705 118.737 118.236 117.224 116.286

Niam 2022, tong luwong phat thai
CO,,, tir hoat dong canh tac lGa trong tinh
Bic Giang da dat mirc 712.836 tan CO, /
nam. Trong giai doan tir 2018 dén 2022,
tong luong phat thai CO,,, trén toan tinh
da c6 mot xu hudng giam, tir mac 759.742
tan CO, /nam xudng chi con 712.836 tan
CO,,/nam. Murc giam nay Ién t6i 46.906
tan CO,,/nam.

Xu hudng giam nay c6 thé duoc giai
thich bang nhiéu yéu td, trong d6 c6 su
thay ddi trong muc dich sir dung dét. Trong
giai doan nay, dién tich canh tac laa co thé
da gidm va cac bién phap quan ly nude va

phuong phap canh tac c6 thé da duoc cai
thién. Ngoai ra, su ting cuong hiéu biét va
ung dung cac bi¢n phap bao v¢ mdi truong
trong canh tac ltia ciing c6 thé da dong gop
vao su giam thiéu phat thai khi CO,, tir
hoat dong nay. Diéu nay thé hién nd luc
ctia tinh Bic Giang trong viéc kiém soat
va giam thiéu tic dong cta hoat dong canh
tac lta d6i v6i BPKH va méi trudng. Xu
hudng giam phat thai dén nam 2030 ciing
pht hop véi cac nghién ctiru vé kiém ké
KNK tai cac dia phuong khac nhu tinh Bac
Ninh (D6 Quang Hung, 2022) [6] va thanh
phd Ha Noi (Bui Thi Thu Trang, 2022) [1].
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3.4. Két qua chit lwong phdt thdi
khi nha kinh tur hoat dong canh tac lua
du bdao nam 2030

Nghién ctru str dung s6 li¢u vé du
bao dién tich lua cta tinh Bac Giang nam

2030 theo Quy hoach tinh Bic Giang thoi
ky 2021 - 2030, tim nhin 2050. Két qua
phat thai KNK CH, tir canh tac laa cua
tinh Bic Giang duoc tinh theo cong thirc
1. Két qua nhu sau:

Bing 6. Phat thai CH va CO, tir canh tic lia dy bao cho nam 2030

Nim Phit thai (tAn CH,)

Phat thai (tin CO

2td)

Du bao 2030 Vu dong xuan

Vu mua

Vu dong xuan Vu mua

Theo mua 9.336

15911

261.399,7 445.516,1

Cé nam 25.247

706.915,8

Phit thai CO; (tan COy)

770,000
760,000
750,000
740,000
730,000
720,000
710,000
700,000
690,000

680,000
Nam 2018

Nim 201 Nam 2020 Nim 2021

Nam 2022 Nam 2030

Hinh 1: Phat thai CO,  tir canh tic lia giai dogn 2022 - 2030

Nam 2030, tong phat thai CH, tir
canh tac l0a ctia tinh Bic Giang 1a 25.247
tin CH,. Tong phat thdi CO,,, du béo la
706.915,8 tan CO,,, giam 5.921 tan CO,,,
so v&i ndm 2022. Phat thai trong linh vuc
trong lta c¢6 xu hudéng giam 13 do chinh
sach chuyén d6i muc dich st dung dat cua
huyén, tir dat trong lGa sang dat trong cay
an qua va dat thé cu. Xu hudng nay phu
hop véi két qua ciia cac nghién ctru thudc
tinh 1an can nhu Bic Ninh (Pd Quang
Hung, 2022) [6].
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4. Dé xuit cac giai phap giam phat
thai kinh nha kinh linh vuc canh tac lua

4.1. Cac gidai phap giam phat thai
khi nha kinh linh vuc canh tac lua theo
ky thudt twdi nwdc

a. Ky thuat twoi nuoc - kho xen ké
(AWD) va hé théng canh tac lia cdi thién
(quy mo nho, quy mo lon)

Duya vao khung phap 1y Quyét dinh s6
3119/QD-BNN-KHCN (2011) va Quyét
dinh s6 543/QD-BNN-KHCN (2011).

M6 ta tém tdt céng nghé: Theo
phuong phap tudi udt - kho xen k&, rudng
laa dugc dinh ky thao nude dé ting cudng
su thoang khi cho dat, ngan can vi khuan
sdn sinh métan, nhu vay giam phat thai
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métan. Khoang 1 - 2 tuan sau khi céy,
rudng dugc thdo nudc xuéng dudi mat
dat khoang 15 cm. Sau d6, nudce lai dugce
tudi ngap rudng véi do sau khoang 5 cm
so voi trude khi thao nudc di. Qua trinh
nay duoc 1ap di 1ap lai trong sudt mua vu
trlr thoi diém 1 tudn truée va sau khi laa
trd bong.

Uu diém ky thudt: Giam dang ké viéc
tudi ti€u, vi vay giam tiéu thu nudc tudi
1én dén 30 %. Tang lgi nhuan rong cho
nguoi ndng dan nho vao vi¢e lta dé nhanh
va phat trién r& manh hon. Giam tiéu thu
nang luong bom nudc 30L/ha.

Tiém ndng giam phdt thai KNK: 1,46
tCO, eg/ha/vu xuén he; 2,93 tCO, eq/ha/
vu he thu. Gidm phat thai métan khoang
48 % (theo phuong phap tinh cua IPCC).

Panh gia: Co thé trién khai néu do
bo dugc cac rao can, nhu lap hdi quan
Iy nudc hoac cong ty quan ly nude. Co
thé can nang cao nang luc hién tai cua
cdc nhom va cong ty nay. Co thé trién
khai néu d& bo dugc cac rao can, nhu
1ap hoi quan 1y nude hodc cong ty quan
ly nude.

b. Quan Iy cdy trong tong hop (ICM)
trong canh tac lua

Co so phap 1y theo Luat sd
50/2010/QH12 va Quyét dinh sb 1621/
QD-TTg (2013).

Qudan Iy cdy trong tong hop (ICM):
ICM duoc phat trién dua trén mot sb thuc
tién quan 1y cdy trong. Cac thanh phan
chinh caa ICM bao gém: Lua chon giéng
va dia diém, chét lugng giéng, Iua chon
giong, luan canh, dia diém, quan ly dat va
dinh dudng cay tréng, bao vé cdy trong,
quan 1y canh quan va cudc song ty nhién
va hiéu qua nang lugng. Thuc hién ICM

Nghién ciru

c6 thé gop phan thic ddy giam phat thai
KNK thong qua tiét kiém ning luong
trong canh téc laa.

Bom hiéu sudt cao: Loai bom nay co
thé giam téng mirc nang luong tiéu thy,
tiét kiém chi phi va t6i da hoa cong suat
tudi tiéu. N6 c6 thé dap tmg ICM khi tién
hanh “phan tich chi tiét viéc tiéu thu ning
luong, dac bi¢t 1a nhién li¢u hoa thach”.

Uu diém ky thudt: Hiéu qua bom
cao hon (78 - 83 %) c6 thé giam nhu cau
nhién liéu dé van hanh. Tiém ning giam
phat thai KNK 1a 5,2 tCO,_/bom/ndm.

Pdnh gia: Co thé trién khai néu do
bd dugc céc rao can, nhu 1ap hoi quan ly
nude hodc cong ty quan 1y nude. Uu tién
cao trién khai céng nghé nay vi viéc sir
dung than sinh hoc gitp gidm chi phi san
xudt ndng nghiép.

¢. Rut nuwoc giita vu

Khung phdp 1y: Quyét dinh s 3119/
QDB-BNN-KHCN (2011), Quyét dinh sb
543/QD-BNN-KHCN (2011), Quyét dinh
sO 24/2014/QD-TTg va Quyét dinh s
18/2015/QD-UBND tinh Béc Giang.

M6 ta tom tit cong nghé: Nudc
duoc rat ra khoi rudng tir 2 - 3 lan vao
luc sau dé nhanh tich cyc (khoang 28 -
30 ngay sau sa) va sau khi bon phan nuoi
dong (khoang 46 - 48 ngay sau sa). Thoi
gian rut nude kéo dai khoang 5 - 7 ngay/
dot. Cong nghé canh tac bang phuong
phap rit nude giita vu gitip giam thiéu
phat thai KNK.

Uu diém ky thudt: Nho ky thuat tudi
nudc ngap kho xen k&, diéu tiét nude theo
nhu ciu cua ciy lta, ndng dan giam duoc
luong nudc tudi, chi bom vao rudng muc
nudc 5 cm, sau do theo doi. Ky thuat nay
gitip ba con giam dang ké thoi gian bom
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nudc, dac biét rut nudce gitta vy, gidm 2
lan bom nudc/vy, tiét kiém chi phi san
xuat ddng thoi giam phat sinh khi mé tan
(CH)).

Padnh gid: Ngudn luc/vat lidu co thé
san xuat trong nudc, hé thong bao tri c6
sdn. Viée trién khai rat kha thi.

4.2. Cac giai phap giam phat thdi
khi nha kinh linh vwc canh tac lia theo
Iy thudt bon phdn

a. Thay thé phin Ure bang phéin SA
(Sulfate Amon (NH ) ,SO )

Theo co so phap 1y Luat s6 50/2010/
QHI2 va Quyét dinh sé 1621/QD-TTg
(2013).

M6 ta tém tdt cong nghé: La mot
phan cua nha may san xuit phan bon,
nhiing thiét bi sau ddy co thé tiét kiém
nang lugng: Puong 6ng din hoi ap suat
cao dugc cach nhiét bang canxi silicat
(0,78 GJ/t), binh chuyén hoa CO dang
nhiét (0,418 GJ/t), cai dat thiét bi chinh
téc cho quat cua thap lam lanh (2,77 kWh/
tan) va quan Iy bay hoi (0,0003 GJ/t).

Uu diém ky thudt: Giam téng mirc
nang lugng ti€u thy va tiét kiém chi phi.

Tiém nang giam phat thai KNK:
Puong 6ng dan hoi ap suit cao dugc cach
nhiét bang canxi silicat: 0,47 MtCO, Binh
chuyén héa CO dang nhiét: 0,09 MtCO,
Cai dat thiét bj chinh tdc cho quat cua
thap 1am lanh: 0,02 MtCO,. Quan ly bay
hoi: 0,01 MtCO,,.

b. Sw dung than sinh hoc (Quy mo
nho, quy mo lon)

Co s6 phdp 1y: Quyét dinh s6 3119/
QD-BNN-KHCN (2011), Quyét dinh s6
543/QD-BNN-KHCN (2011) va Nghi
dinh s6 108/2017/ND-CP,
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Mb td tom tdt céng nghé: Than sinh
hoc ¢6 thé cai tao kha nang gilr nudc, khi,
chat dinh dudng cua dat. Kich thudc va
loai thiét bi san xuét than sinh hoc phu
thudc vao thé tich kho va dién tich sin
c6 dé lap dat thiét bi: Lo kiéu thung (quy
mo nho), 10 kiéu mé (kich thudc nho dén
trung binh) va 16 nung mé (10 bang gach,
1o bé‘mg kim loai van chuyén duoc TPI, 1o
nung than kiéu Missouri, 10 nung lién tuc
nhiéu ting, nha may than sinh hoc quy mé
nho (quy mé nho dén 16m).

Uu diém kj thudt: it khoi den, hic in,
khoi sinh ra trong qué trinh van hanh hé
thong, chi phi thdp. Tiém ning phat thai
KNK 16n, gidam 50 - 60 % lugng phat thai
CO, (bé chira cac bon).

5. Két luén

Két qua nghién ctru di danh gia duoc
tong lwong phat thai KNK cua céc linh vuc
canh tac lta trén dia ban tinh Bac Giang.

Tdng lugng phat thai KNK CH , ham
2022 la 25.548 tan CH,/nam. Trong giai
doan 2018 - 2022, lugng phat thai co
xu huéng giam tir 27.133 tin CH,/ ndm
xudng con 25.548 tan CH,/ nam.

Nam 2022, tong luong phat thai
CO,,, tu hoat dong canh tac lta trong tinh
Béc Giang da dat muce 712.836 tan CO,,,
nam. Trong giai doan tir 2018 dén 2022,
tong luong phat thai CO,,, trén toan tinh
da c6 mot xu hudng giam, tor mac 759.742
tan CO, /nam xubng chi con 712.836 tan
CO,, /nam. Murc giam nay [én t6i 46.906
tan CO, /nam.

Du doan lugng phat thai KNK ndm
2030: Tong phat thai CH, tir canh tac la
cua tinh Bac Giang 1a 25.247 tan CH,.
Tong phat thai CO,,, du bao la 706.915,8
tan CO,,, giam 5.921 tan CO, , so v6i nam
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2022. Phat thai trong linh vyc trong ltia ¢6
xu hudng giam 13 do chinh sach chuyén
d6i muc dich str dung dat cia huyén, tir
dat trong laa sang dat trong cdy dn qua va
dat tho cu.

Nghién ctru cling da dé xuat 5 giai
phép cong ngh¢ giam phat thai phu hop
v6i diéu kién tinh Bac Giang bao gdm: K§
thuat tudi nudce - kho xen ké (AWD), thay
thé phan Ure bang phan SA, rat nudc gitta
vu. Quén Iy cay trong tong hop (ICM) va
san xuat than sinh hoc tir phé pham.
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PANH GIA THUC TRANG CHUYEN DICH NANG LUQNG

CONG BANG TRONG NONG LAM NGHIEP TAI TINH SON LA
Lé Hong Lién", Tran Thi Yén, Tran Thi Mai Sen
Pham Thi Hanh, Nguyén Thanh Thiiy Vin
Truong Dai hoc Lam nghiép
Tém tit
Pdnh gid thue trang chuyén dich ning leong cong bang trong néng lam nghiép
khu viee Tdy Bdc c6 vai tro quan trong trude xu thé cdt giam ning lwong héa thach
cho muc tiéu giam phat thai dén nam 2050 cia Chinh phii. Nghién ciru da sir dung
phirong phdp ké thira sé liéu va phong van cdc hé gia dinh san xudt néng lam nghiép
dé danh gid thuc trang chuyén dich nang lwong va tic déng cia chuyén dich ndang
lwong tai khu vue. Nghién curu da cho két qua: (i) Thuc trang chuyén dich nang luwong
trong néng lam nghiép vira va nhoé khu viee Tay Bdc, thiee trang tong cung nang heong
so cdp cu thé tir nam 2018 - 2023, dién mdt troi da tang 1én 750 MW tang 3,9 %; Dién
gio tang 300 MW tang 2 %, Thuy dién nho tang 300 MW, tang 2 %, Thuy dién dao
dong tir 27 - 28 %; Sinh khoi tang 650MW tang 7 %. Than giam 1.050.000 MW giam
13 %, Dau khi va Diesel giam 550 MW giam 1 %; Két qua co héi viéc lam cho nhém
nganh ndng lrong tdi tao woc dat 35,7 triéu viéc lam tang 44 %. (i) Két qua danh gid
tac dong dén cdac hé san xudt kinh doanh néng lam nghiép: Co cdu ning lwong trong
cdc hé cho thay Thity dién va Dau khi, Diesel la nang heong chii yéu; 80 % sé hg cho
két qua viéc sir dung nang heong tdi tao c6 hiéu qua hon do tiét kiém dau vao chi phi
nhién liéu; Sir dung nang lirong tdi tao tiét kiém dén hon 70 % chi phi. Tuy nhién, kha
ndng phat trién thap; Chi phi dau tw ban dau cao; Anh hwdng dén sinh vit va da dang
sinh hoc; Phu thudc vao tinh trang thoi tiét; Téng hop cong sudt ld'p dat thiét bi nang
liwong tdi tao,... Két qud nghién ciru nay sé dong gop quan trong cho danh gia chuyén
dich nang lwong céng bang tai khu vwee Tdy Bdc va dam bdo sy bén viing ciia nang
leong ¢ Tdy Bic.
Tir khéa: Chuyén dich ning luong; Nang lugng sinh hoc; Nang luong tai tao; San
xuét kinh doanh nong 1d4m nghiép; Panh gia nhanh nong thon (PRA).
Abstract
Assessment of the current status of just energy transition in agriculture and
forestry in Son La province
Assessing the current state of equitable energy transition in agriculture and
forestry in the Northwest region plays an important role in cutting fossil energy for
the Government s goal of reducing emissions by 2050. The study used data inheritance
methods and interviews with households engaged in agricultural and forestry production
to assess the current state of energy transition and the impact of energy transition
in the region. The research has shown the following results: (i) Current status of
energy transition in small and medium-sized agriculture and forestry in the Northwest
region, current status of total specific primary energy supply from 2018 - 2023 Solar
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power has increased to 750 million MW increased by 3.9 %, Wind power increased
by 300 MW, up 2 %, Small hydropower increased by 300 MW, up 2 %, Hydropower
ranges from 27 - 28 %, Biomass increased by 650MW, up 7 %. Coal decreased by
1,050,000MW, down 13 %, Oil, Gas and Diesel decreased by 550 MW, down 1 %.
As a result, job opportunities for the renewable energy industry are estimated at 35.7
million jobs, an increase of 44%. (ii) Results of impact assessment on agricultural
and forestry production and business households: The energy structure of households
shows that Hydropower, Petroleum and Diesel are the primary energies;, 80 % of
households reported using renewable energy more effectively due to saving fuel costs;
Using renewable energy saves more than 70 % of costs. However, low development
ability; High initial investment costs; Impact on organisms and biodiversity;, Depend
on weather conditions; Total installed capacity of renewable energy equipment, etc.
The results of this research will make an essential contribution to the assessment of
equitable energy transition in the Northwest region and ensure energy sustainability

in the Northwest.

Keywords: Energy transition; Bioenergy; Renewable energy; Agricultural and
Forestry production and business; Participatory Rural Appraisal (PRA).

"Tac gia lién hé, Email: lien@srd.org.vn

DOI: https://doi.org/10.63064/khtnmt.2024.592

1. Pt van dé

Tai Viét Nam, viéc chuyén dich nang
luong ciing da dwoc dua vao cac quyét
sach cta Chinh phu cling nhu dang duogc
cac bg, ban, nganh ¢ Trung wong va cac
dija phuong trién khai timg budc [3, 5].
Viét Nam cam két chuyén d6i ning lugng
tai tao v6i phat thai bang CO, bang 0 vao
nam 2050 voi sy dong hanh, hd trg day
du cua cong dong quoc té [1, 2, 4]. Mot s6
cau hoi datra la: 1) Su chuyén dich nay s&
tac dong nhu thé nao toi doi sdng kinh té,
van hoa, xa hoi cua tat ca cac cong déng
trén lanh thé Viét Nam?; 2) N6 s& chi
mang lai nhitng tac dong tich cuc hay van
tdn tai, phat sinh nhirng tac dong ti€u cuc
khong thé du doan trude?; 3) Riéng dbi
v6i nganh ndéng 1am nghiép va phat trién
néng thon, thuc trang cua xu thé chuyén
dich nay dang dién ra nhu thé nao?; 4)
Nhimg tac dong ciia né dén sy phat trién

nganh ciing nhu dén doi song kinh té -
x3 hoi, dic biét 1a dbi voi cac cong dong
vung cao, vung sau, vung xa?[6 - 8]. Tu
nhimg van dé dat ra ndy, viéc thuc hién
“Panh gia thuc trang chuyén dich ning
luong cong bang trong noéng 1am nghiép
tai tinh Son La” 1a can thiét, budc dau dua
ra duoc mot bire tranh téng quat cho khu
vuc huyén Mai Son, 1am co s& cho nhiing
nghién ctu, danh gi4 sau, rong hon cho
tinh Son La noi riéng va khu vuc Ty Bac
chung nham dé xuat cac giai phap phu
hop trong 19 trinh dat muc tiéu muac phat
thai rong bang “0” vao nim 2050 tai khu
VUcC nay.

2. P6i twong va phwong phap
nghién ciru

2.1. Doi twong nghién ciru

Déi tugng nghién ciru cia bai bao 1a
thuc trang xu thé chuyén dich ning luong
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trong néng 1am nghiép khu vuc Tay Bic
lam co s¢ cho nhirng nghién ctru, danh gia
sdu, rong hon nham dé xuit cac giai phap
phu hop trong 16 trinh dat muc tiéu muc
phat thai rong bang “0” vao nam 2050 ctia
Chinh Phu, ddi tuong hudng toi 1a cac ho
san xuat kinh doanh nong 1am nghiép vira
va nho tai huyén Mai Son, tinh Son La.

2.2. Phwong phdp nghién ciru

2.2.1. Phwong phdp thu thip sé liéu

a. Phirong phdp phong vin

Str dung phuong phap danh gid nhanh
nong thon cod su tham gia (PRA) phong
vAn va thao luan vé6i can bo tinh, huyén vé
cong cude chuyén dich ning lugng nong
1am nghiép, dac biét 1a dbi véi cac ho san
xuat kinh doanh vira va nhé gom: Thuc
trang st dung nang luong, chuyén dbi
loai hinh sir dung nang lugng hoéa thach
(NLHT) sang nang lugng tai tao (NLTT),
chuyén d6i hinh thutc sir dung ning luong
truyén thong, xu thé viéc 1am khi chuyén
d6i nang luong, giai phap nham giai quyét
cac van dé lién quan dén viéc lam cho
cong dong dia phuong voi tong sd luong
ngudi tham gia phong van 1a 30 ngudi.
Phong van dai dién cac ho san xuét kinh
doanh néng 1am nghiép vira va nho vé
cong cudc chuyén dich ning luong: Mt
thu nh@p binh quan nam cua hd dan, viéc
ap dung su dung nang luong tai tao trong
san xuat nong 1am nghiép, viéc thich tng
ciia hd san xuat voi cong cudc chuyén
dich nang lugng trong nong lam nghiép
voi s6 luong 50 ho.

b. Phuwong phap phan tich SWOT

St dung phuong phap phan tich
SWOT dé danh gia tac dong (tich cuc,
tiéu cuc) ctia viée chuyén dich nang lugng
t6i ddi twong nghién ciru.

Strengths (Diém manh): Céc ho san
xudt da c6 su hiéu biét vé loi ich cua
nang luong tai tao nhu di¢én mat troi,
dién gi6, nang lugng sinh hoc; Su hd
trg tir chinh quyén dia phuong va cac to
chtrc phi chinh phu trong viéc thuc day
chuyén doi nang luong; Chuyén doi hinh
thie str dung ning luong: Su chuyén doi
tir nang lugng hoa thach sang nang luong
tai tao duoc thé hién thong qua hi¢u qua,
muc do tiét kiém va cong suét tiéu thu
thiét bi,...

Weaknesses (Piém yéu): Cac hd san
Xuat vira va nho thuong gip kho khin
trong viéc dau tu ban dau cho hé thong
ning luong tai tao. Thiéu thong tin va kha
ning hd trg tai chinh tr cic ngan hang
hodc t6 chuc tin dung dé dau tu vao céac
giai phap nang luong tai tao; Kha nang k¥
thuat va hiéu biét: Su hiéu biét vé cong
ngh¢ va quan ly nang lugng tai tao cua
cc ho san xuét con han ché. Su can thiét
vé viéc dao tao va ting cuong k¥ nang dé
thiic day str dung hiéu qua cac giai phéap
nang lugng tai tao thong qua danh gia chi
s6 vé didc diém va thu nhap binh quan cua
cac chu ho.

Opportunities (Co hoi): Céac chinh
sach hd tro tir chinh phu va cac t6 chirc
qudc té nhu vay von wu dai, mién thué cho
cac du an nang lugng tai tao. Cac cong
ngh¢ maoi trong linh vuc nang luong tai
tao nhu hé théng dién mat troi, dién gio
nhé gon, van hanh don gian, c6 thé duoc
ap dung trong cac diéu kién nong nghiép.

Threats (Méi de doa): Nhitng kho
khin vudng mic trong qua trinh thuc hién
cac chinh sach lién quan dén chuyén dich
nang luong tai dia phuong.
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2.2.2. Phuong phdp xir 1y 56 liéu

Str dung cac phuong phap thong ké
toan hoc trong sinh hoc véi sy hd trg
ctia cac phan mém Excel dé xtr Iy s6 lidu
diéu tra, thu thap dé dua ra thyuc trang
va tdc dong (tich cuc, ti€u cuc) cua viéc
chuyén dich ning luong t6i doi song
kinh té - x3 hdi, toi cac cong déng tai

khu vuc nghién cuu.

W)

Nghién ciru
3. Két qua nghién ciru va thao luin
3.1. Thue trang chuyén dich ning
lwong (nang lwong dién, ndang luong
sinh hoc) trong nong lam nghiép vira va
nho khu vwe nghién ciru
3.1.1. Thuc trang cung nang luong
so cdp trong néng lam nghiép tai huyén
tinh Son La
Két qua tong cung nang luong so cip
trong nong lam nghi¢p tai tinh Son La
dugc thé hién tai Hinh 1.

1.600.000 ® Than
m Dién mat troi
1.400.000
1.200.000 - W x ® Dién gid
1.000.000 A .
= Thuy dién nho
800.000 (<30MW)
= Thitv &
600.000 Thdy dién
400.000 = Sinh khai va NLTT khac
200.000 -+
® D3u khi va Diesel
A m

2018 2019 2020 2021

[Mam)

2022 2023

Hinh 1: Biéu do cung ning lwong so cip trong néng lim nghiép tai tinh Son La
tir nam 2018 - 2023

Két qua cho thdy: Su chuyén dich
manh mé& cua ning luong trong tong cung
ning lugng so cap cu thé ddi véi nhom
nang luong tai tao. Pién mat troi da tang
to 450 MW nam 2018 1én 750 MW nam
2023 tang 3,9 %; Dién gi6 tang tur 150
MW nam 2018 1én 300 MW nam 2023
tang 2 %; Thuy dién nhd (< 30MW tang
130 MW) nam 2018 1én 300 MW nam
2023 tang 2 %; Thuy dién dao dong tur
27 - 28 % va giit mirc 6n dinh khong ¢
su bién dong nhiéu; Sinh khéi va NLTT
khac tang tr 250 MW 1én 650 MW tang
7 %. Dbi véi nhom nhién lidu hoa thach:

Toéng cung niang luong cua Than giam
1.350.000 MW xuéng 1.050.000 MW
giam 13 %; Dau khi va Diesel nam 2018 1a
450 MW so voi nam 2023 1a 550 MW da
giam di 1 %. Nhu vay, qua két qua (Hinh
1) cho thay su gép phan quan trong cia
nang luong dién va nang luong sinh hoc
trong phat trién kinh té néng 1am nghiép
tai khu vuc Tay Béc va co xu hudng gia
tang, ngugc lai nhom nhién liéu hoa thach
c6 xu huong giam manh ddc bi¢t 1a Than
giam 13 % tir nam 2018 dén nim 2023
s0 v&i tong cung ning luong so cap trong
ndéng lam nghiép tai tinh Son La.
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3.1.2. Thuc trang cung nang luong
so' cdp trong néng lam nghiép tai tinh
Son La

Két qua thdng ké thi truong viée lam
nhom nganh nong 1am nghié¢p tai tinh Son
La duoc thé hién tai Bang 1 nhu sau:
Bing 1. Thong ké thi trwong viéc lam nhém

nganh noéng ldm nghiép tai tinh Son La

Tricu Mikc téng tr
Chi tiéu .~ |cac ke hoach
viéc lam A,
j hién tai
Nang lugng tai tao 35,7 44 %
Dbién mat troi 20,7 33%
Nang lugng sinh hoc 8,1 36 %
Dién gio 6,9 25 %
Nganh nang luong 69,8 14 %
Nang lugng tai tao 31,9 50 %
Higu qua néng lugng 11,3 21 %
Do linh ‘hoat’ .napAg 45 70,
luong va ludi dién
Nhién liéu hoa thach 21,7 -20%

Bang két qua trén cho thay: Tong s6
viéc lam tir cac nganh nang lugng tai tao
1a 35,7 triéu, déng gop 44 % vio tong sb
viéc lam trong nganh néng lam nghiép.
Day 1a con s an tugng, cho thiy tiém ning
phat trién ciia cac nganh ning lugng tai tao
trong khu vuc; Cac loai ndng lugng tai
tao chi tiét: Pong gop 20,7 triéu viéc lam,
chiém ty 18 ting 33 % tir cac ké hoach hién
tai. Didu nay cho thy su gia ting manh mé&
cua viéc su dung di¢n mat troi trong nong
lam nghi€p; Nang lugng sinh hoc: Ddong
gop 8,1 tricu viée lam, voi ty 1€ tang 36 %.
Pay 1a mot linh vyc c6 tiém ning dé phat
trién hon nira; Dién gio: Pong gop 6.9 tricu
viéc lam, véi ty 1€ tang 25 %. Mac du con
s6 nay thap hon so véi dién mit troi va
sinh hoc, nhung van co su gia ting dang
ké; Nganh ning luong: Tong cong cac linh
vuc lién quan dén niang luong (bao gém
nang luong tai tao va nhién liéu hoa thach)

dong gop 69,8 triéu viée lam, véi murce tang
1a 14 %. Diéu nay cho thiy su chuyén doi
tur nhién li¢u hoa thach sang nang lugng tai
tao dang dién ra cham chap nhung 6n dinh;
Nhién li¢u hoa thach: Bang chu y 1a nganh
nay di giam s6 lugng viéc lam xudng 21,7
triéu, ty 1é giam 20 %. Piéu nay phan anh
xu huéng giam dan cua nganh ning luong
tir nhién liéu hoa thach trong bdi canh ting
cuong st dung nang luong tai tao; Hi¢u
qua nang luong va dg linh hoat cua ludi
dién: Pong gop lan luot 1a 11,3 va 4.5
tridu viéc 1am, véi muc ting twong ddi nho
(21 % va 7 %). Pay la cac linh vuc can
dugc chu ¥ dau tu dé nang cao hiéu qua sir
dung nang luong va mang ludi dién. Bang
1 cho thdy ring cic nganh ning lugng
tai tao dong vai trd quan trong trong vi¢c
tao ra viéc 1am va c6 tiém nang phat trién
manh mé trong nong lam nghiép tai tinh
Son La. Viéc giam thiéu sir dung nhién liéu
hoéa thach ciing 12 mot xu hudng tich cuc
trong nganh nay.

3.2. Ddanh gia tac dong (tich cuc,
tiéu cwc) cia vige chuyén dich ning
lwong tdi cdc hé sin xudt kinh doanh
nong ldm nghiép vira va nho tai khu vuc
nghién ciru

3.2.1. Thyc trang cung nang luong
so' cdp trong néng lam nghiép tai tinh
Son La

- Co cau néng liwong cdc hé gia dinh
sur dung d@é san xudt kinh doanh néng lam
nghiép: Viéc danh gia tinh hinh sir dung
nang lugng tai cac hd san xuét kinh doanh
nong lam nghiép 1a mdt trong nhiing tiéu
chi rat quan trong trong viéc danh gia tac
dong cua viéc chuyén dich ning luong
t6i cac ho san xuat kinh doanh nong 1am
nghiép vira va nho két qua duoc tong hop
tai hinh nhu sau:
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Hinh 2: Co ciu ning lwong cdc hé gia dinh sie dung dé sin xudt kinh doanh
nong lam nghiép

Két qua tai Hinh 2 cho thiy Thuy
dién va Dau khi, Diesel 1a nang lugng chu
yéu duoc 50/50 ho gia dinh st dung cho
hoat dong san xuat kinh doanh, tiép theo
1a ning lugng sinh khéi va NLTT khac
chiém 75 %, dién mat troi chiém 50 %,
Than chiém 40 %, Thuy dién nho chiém
30 % va cudi cing 14 ning luong dién gio
chiém 0 %. Theo danh gia ctia mot sd ho
gia dinh va can bo dugc phong van, co

4 %

nhiéu nguyén nhan din dén tinh hinh st
dung ning luong gid rat it nhu hién nay,
¢6 thé ké dén do cac chii co s&, ho chua co
von dau tu thiét bi sir dung cong nghé nay,
cong nghé hién tai chua dap ung duoc
hodc tiém ning ning lugng gié & mot sb
khu vuc khong cao.

- Hiéu qua cua cong viéc tur hoat
dong su dung nang lwong tdi tao va tac
dong cua sw dung nang luong tai tao

B Mo tiét kiém =70 %

= Mike tiét kiém 30 - 50 %

# Mic tiét kiém 50 - 70 %

Hinh 3: Hiéu qud ciia cong viéc tir hoat dong swr dung nang lwong tdi tgo va tac dong
ciia s dung nang luwong tdi tao

Qua két qua trén ta thdy dugc 80 % s6
ho cho két qua vi¢c st dung nang luong tai
tao c6 hi€u qua hon st dung nang lugng
hoa thach do tiét kiém dau vao chi phi
nhién liéu bdi cac yéu t6 sau: Gia thanh
wu dai, d& mua, tiét kiém va hiéu qua phu
hop véi thiét bi st dung. Tuy nhién, bén

canh d6 vin con 16 % ho gia dinh khang
dinh khong hi€u qua. Qua qua trinh khao
sat nguyén nhan chu yéu 1a do thiét bi da
cii din dén viéc tiéu hao nhién li¢u nhiéu,
hodc qué trinh san xuit may moc khong
tuong thich voi nang luong sinh hoc, qua
trinh mua nhién liéu phire tap va ton kém
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do khu san xuét kinh doanh cach xa ngudn
nhién liéu NLTT. Khoang 4 % s6 ho chwa
khang dinh dugc c6 hiéu qua hay khong

khi stt dung NLTT do qua trinh méi st
dung, cac hd chu yéu san xuét kinh doanh
nho nén chua thiy 16 tac dong.

- Tac dong cua svr dung nang luong tdi tao

m Mire tigt kiém =70 %%

=0 2

o Mire tigt kiém 30 - 50 %

Tiy B,

u Mire tigt kigm 50 - 70 %o

Mlire tigt kigm <30 %%

Hinh 4: Téc dpng ciia siv dung néing lwong tdi tao dén sin xudt kinh doanh
nong lam nghiép

Két qua trén cho thay str dung NLTT
tiét kiém dén hon 70 % chi phi, con sb
nay thé hién tiém ning phat trién si
dung NLTT la rat 16n, tuy nhién qua quéa
trinh khao sat cho théy can ¢o su hd tro
tir chinh quyén céc cép vé mit kinh phi
va cong tac tuyén truyén dé nhan rong
mo hinh st dung NLTT thay cho NLHT.
Theo két qua khao sat tai 50 ho, véi loi
ich vé mat kinh té va moi trudng mang
lai tir viéc sir dung NLTT cac ho san xuét
kinh doanh nong 1dam nghiép da dau tu
hé thong 10 hoi, 10 d6t biomass, hé thong
pin nang lugng mat troi,...

- Khé khan vuéng mdc cia chuyén
dich twr nang lwong hoa thach sang nang
lwong tai tao va kha nang thich ung cua
cdc hg san xudt kinh doanh néng lim
nghiép vira va nhé: Két qua thong ké
phiéu phong van 50 ho gia dinh san xuét
kinh doanh néng 1am nghiép cho thiy

nhirg khé khin vudng mic cua chuyén
dich tor NLHT sang NLTT nhu sau: Kha
ning phat trién thap, chi phi ddu tu ban
dau cao, anh huong dén sinh vat va da
dang sinh hoc, phu thudc vao tinh trang
thoi tiét 1a mot trong nhitng van dé chinh
cua nang luong tai tao, dac biét 1a voi céac
ngudn ning luong nhu ning lugng mat
troi va gid. Su phu thudc nay dén tir viée
cac ngudn ning luong tai tao ndy chi co
san trong mot sb thoi gian va khong thé
duogc cung cap lién tyc.

- Kha nang thich Gng cua cac hd san
xudt kinh doanh néng 1am nghiép vira va
nho: Hau hét cac ho duoc khao sat (50/50)
cho rang c6 kha ning thich mg t6t khi viéc
chuyén tir sir dung NLHT sang NLTT.

- Cong suit tiéu thy ciia may moc
thiét bi ap dung trong san xuét kinh doanh
nong lam nghiép:
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Bing 2. Két qud céng sudt ldp dat tiéu thu
ctia mdy méc thiét bi dp dung trong
sdn xudt kinh doanh néng lam nghiép

Cong suit Thiap | Cao |Trung
(KWh) nhit | nhét | binh

Nang luong tai tao 450 | 1.500 | 9.500
Nang luong héa thach | 750 | 3.500 | 2.200

Qua két qua Bang 2 cho thiy may
moéc s dung NLHT van chiém phan 16n
trong san suét kinh doanh néng 1dm nghiép
clia cac ho gia dinh vira va nhé bao gdm
chit d6t nhu than, dau, khi ga,... Tuy nhién,
NLTT ciing da déng gop mot phan khong
nh¢ vao san xuét véi mic chénh 1éch & thoi
diém hién tai 13 c6 thé chap nhan duoc.

Nghién ciru

3.2.2. Banh gia tac dong (tich cuec,
tieu cuc) cua viéc chuyén dich nang
lwong voi thi truong lao dong tai cac ho
san xudt kinh doanh néng lam nghiép

Qua phan tich két qua khao sat cho
thay, co dén 70 % sb ho duoc diéu tra 1a
dan toc Kinh, con lai 30 % 1a dan toc Thai.
S6 cht ho co gidi tinh nam chiém 70 %,
con lai 1a 30 % chu hd c6 gioi tinh nir.
Tudi cta cha ho trung binh 13 40 tudi, thip
nhat 12 22 tudi va cao nhat 1a 65 tudi. Véi
két cAu do tudi nhu vay thi nguoi tru cot
trong gia dinh s& c¢6 nhiéu kinh nghiém
hon trong viéc quan ly va lga chon sinh
ké cho ca gia dinh.

Bing 3. Két qua dic diém ciia hé sin xudt kinh doanh néng lim nghiép

Chi tiéu Thap nhat | Caonhat | Trung binh
Tudi cta chii ho (nim) 22 65 40,2
S6 lao dong trong hd (nguoi) 2 8 3,1
S6 ngudi phu thude (ngudi) 0 4 1,5
Dién tich dat san xuat (m? 0 32.000 70.000

Két qua khao sat con cho thay, dién
tich dat san xuat nong 1am nghiép thap
nhat 1a 32.000 m? chu yéu 1a cac ho san
xuat nho 1¢, dién tich dat 1a nhitng nha
may nho chuyén gia cong cic san pham
tir gb va ban cac san pham c¢6 ngudn goc
néng 1am nghiép. Ddi véi cac ho co dién
tich 16n nhat 70.000 m? 1a nhitng ho ¢
quy md san xuat 16n, bao gdm ca xudng
san xuét va dién tich dat vuon ddi nhiéu
nén nhu cau stir dung nang lugng cao.

3.2.3. Panh gia tac dong (tich cuc,
tiéu cuc) cia viéc chuyén dich ndng
lwong voi thu nhdp tai cac ho san xuat
kinh doanh nong lam nghiép

Két qua mic thu nhap binh quan san
xuét kinh doanh 1am nghiép cua gia dinh
duoc thé hién tai Béang 4.

Nguon: Sé liéu diéu tra truc tiép, thang 8/2023
Bing 4. Két qud thu nhdp binh qudn sin
xudt kinh doanh ldm nghiép cua gia dinh

Pon vi tinh: Triéu dong/thing

1}1h(mn£ ng!lé Thu nhép | Thu nhap | Trung
san xuat kinh . .
doanh (max) (min) binh
Nong nghiép 10 4,5 5,5
Lam nghiép 8 3,5 4,5

Két qua nghién ctru con cho thay,
nhom nghé san xuat kinh doanh (SXKD)
nong nghiép co thu nhap cao nhit 1a 10
triéu déng/théng, thép nhét 1a 4,5 triéu
dong/thang va trung binh 1a 5.5 triéu
dong/thang cao hon so v6i nhom nghé
SXKD lam nghié€p. Nhin chung, thu nhap
chinh ctia phan dong ho gia dinh ¢ khu
vue nong 1am nghiép tai khu vie chi yéu
phu thudc vao ndng nghiép. Nhu ciu hoc
nghé cua ho gia dinh & khu vyc nong thon
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Nghién ciru

con rat 1on nhung kha ning dap tng cua
cac co quan chirc ning con rat khiém tot.
Nghién ctru con cho thiy, thu nhap binh
quan cua ho gia dinh nong thon chiu anh
hudng boi cac nhan t6 nhu s6 nhan khau,
kinh nghiém lam viéc cua chu ho, do tudi
cua lao dong, trinh do hoc van cta chu ho
va s6 hoat dong tao thu nhap.

4. Két ludn

Két qua danh gia thuc trang cung
ning lugng so cép trong ndng 1am nghiép
tai khu vyc nghién ctu cho théy: Nhoém
nang lugng tai tao: Dién mat troi da tang
tang 3,9 %; Dién gid tang 2 %; Thuy dién
nho (<30MW tang 130 MW tang 2 %;
Thuy dién dao dong tir 27 - 28 % va gitr
muc 6n; Sinh khdi va nang lugng tai tao
khac ting 7 %. D6i voi nhém nhién liéu
hoa thach ¢6 xu hudng giam 5 rét: Tong
cung ning lugng cia than giam 13 %; Dau
khi va di giam di 1 %. Két qua danh gia
thong ké thi truong viéc lam nhom nganh
nong 1am nghiép tai tinh Son La cho thay:
Nhom nghanh nang lugng tai tao da tao
ra co hdi viéc 1am 1a 35,7 tri¢u tang 44 %,
tuy nhién van thip hon so v&i nhom
nganh nang luong sinh hoc tao ra 69,8 %
va chi tang 14 %. Nhu vay, nang luong tai
tao nhu dién mat troi va sinh khoi dang
c6 sy gia ting dang ké trong tong cung
cap nang luong so cap, dong thoi thac day
thi truong viée lam trong nganh néng lam
nghiép voi cac co hdi mai.

Két qua danh gia tac dong cia viéc
chuyén dich ning luong t&i cac hd san
xuat kinh doanh néng 1am nghiép vira va
nho tai khu vure nghién ctru cho thay: Thuy
dién va dau khi, Diesel 1a hai nhém ning
luong dugc str dung chi yéu trong co cau
cac ho gia dinh san xuat kinh doanh nong

lam nghiép; Viéc sir dung ning luong tai
tao duogc 80 % céac ho gia dinh cho 1a co
hiéu qué va tiét kiém dén 70 % chi phi san
xuat. Tuy nhién, van con mdt s6 vudng
mic khi chuyén tir viéc sir dung ning
luong hoa thach sang nang lugng tai tao
cu thé: Kha ning phat trién thap, chi phi
dau tu ban dau cao, anh huong dén sinh
vat va da dang sinh hoc, phu thudc vao
thoi tiét; Cong sut lip dat may moc thiét
bi stir dung ning luong tai tao cao hon so
voi nang lugng hoa thach. Nhu vy, st
dung nang luong tai tao da mang lai hi¢u
qua kinh té va méi truong cao hon so véi
niang luong hoa thach, mic du van con
nhirng thach thitc vé chi phi dau tu ban
dau va su phu thudc chu yéu vao diéu kién
thoi tiét. Cac ho san xuit kinh doanh ndng
lam nghiép vira va nho tai Son La c6 kha
nang thich nghi tét véi viéc chuyén ddi
nay, mic du van can su hd tro tir chinh
quyén va céac to chire dé thuc déy tiép can
va ung dung nang luong tai tao mdt cach
rong rai hon.

Két qua danh gia tac dong cua viéc
chuyén dich nang lugng véi thu nhap
tai cac ho san xuét kinh doanh néng 1am
nghiép cho thay: Thu nhap cuia cac ho chi
yéu phu thudc vao nong nghiép va phu
thudc vao cac nhan 6 chi yéu 1a s6 luong
nhan khau va trinh do. Nhu vdy, nhom
nghé san xuat kinh doanh nong nghiép
chiém phan 16n tai khu vuc nghién ctru va
cho thu nhap cao hon nhém nghé san xuat
kinh doanh 1am nghiép, can ting cudng
dao tao ngué)n nhan luc chét lugng cao
va dong déu trong nhom nganh nong 1am
nghiép. Nghién ctru dwa ra mot sd dé xuét
nhu sau:

- Pau tu vao cong nghé va ha ting
hd trg: Chinh quyén nén dau tu vao cong
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nghé va ha ting dé ting cuong tiép can
va st dung nang luong tai tao, dic biét la
dién mat troi va sinh khoi, tai cac ho san
xuat néng 1am nghiép vira va nho. Piéu
nay co thé bao gdm ca viéc cung cép cac
khoan vay von véi lai suit vu dai dé hd
tro viéc dau tu ban dau.

- Chuong trinh gido duc va tuyén
truyén: To chic cic chuong trinh gido
duc va tuyén truyén dé nang cao nhén
thirc vé loi ich cta sir dung ning luong
tai tao trong san xuat nong 1am nghiép.
Pay ciing 14 co hoi dé dao tao va hd trg ky
thuat cho cac ho gia dinh vé cach st dung
va bao tri thiét bi nang luong tai tao.

- Khuyén khich nghién ciru va phdt
trién céng nghé: Khuyén khich nghién
clru va phat trién cac cong nghé moi dé
t6i wu hoa viéc st dung nang luong tai tao
trong san Xuét ndng lam nghiép. Pac biét
1a nghién ctru vé céc giai phap dé giam chi
phi dau tu ban dau va tang cuong hiéu qua
st dung nang luong.

- Chinh sdch khuyén khich va khung
phdp Iy ré rang: Thiét 1ap cac chinh sach
khuyén khich va khung phap 1y rd rang dé
tao diéu kién thuan loi cho viéc dau tu va
khai thac nang luong tai tao. Cac chinh
sach nay bao gdm ca hd trg thué va cac
khoan tai tro phit hop dé hd trg cac ho gia
dinh trong viéc chuyén dbi nang luong.

- Hop tdc va chia sé kinh nghiem:
Tang cuong hop tac va chia sé kinh
nghiém giira cac ho san xudt va cac to
chtrc nghién ctru, dao tao dé thac déy viée
ap dung thanh cong cac giai phap nang
lugng tai tao trong nong lam nghiép.
Diéu nay c6 thé giup giam thiéu rao can
va tang cuong kha nang thich ung cua
cac hd gia dinh.

Nghién ciru

Nhitng dé xuat nay s& gitp toi wu hoa
su dung nang lugng va mang lai loi ich
kinh té, moi truong va xa héi 1on cho cac
ho san xuat nong 1am nghiép vira va nho
tai khu vuec.
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NHIEU NHA KHOA HQC PE XUAT CHIEN LUQC
THICH UNG BIEN POI KHi HAU TAI VIET NAM

Bui Thi Hanh

Ban Truyén thong va Tu van tuyén sinh

Nham giam nhe tdac dong cua bién doi khi hqu va xay dung cdc chién luwoc thich

g, hwéng téi phat trién kinh té - xa héi én dinh, bén vimg. Hoi thao Chuyén dé

“Huwong toi twong lai bén vitng: Chién lwgc thich ung tai Viét Nam” da nhan dwoc cac

khuyén nghi va nhiéu dé xudt gidi phdp ciia cdc chuyén gia, nha khoa hoc ddau nganh
trong viéc thich ung voi bién doi khi hdu (BPKH) tai Viét Nam.

Ngay 28/5/2024, Truong Pai hoc Tai nguyén va Mai truong Ha Noi phdi hop véi

Cuc Bién d6i khi hau - B Tai nguyén va Moi trudng, DPoan thanh nién Bo Tai nguyén

va Moi truong, Co quan phat trién Phap t6 chirc Hoi thao Chuyén dé “Hudng téi twong

lai bén vitng: Chién lugc thich tng tai Viét Nam”. Hoi thao dé cap dén mot s6 van dé

trong tAm trong viéc phat trién cac nghién ctru khoa hoc, cong nghé nham tng phé véi

BDKH trong bi canh hién nay.

PGS.TS Lé Thi Trinh - Phé Higu truéng Nha trwong phdt biéu khai mac Hpi théo

Khai mac Hoi thdo, PGS.TS L& Thi Trinh - Pho Hi¢u truong Nha truong cho
biét, BDKH dang dién ra ngay cang phirc tap, v6i cac biéu hién cuc doan cua thoi tiét
trén pham vi toan cau, trong d6 c6 Viét Nam, voi nan han han gay git, kéo dai ¢ Tay
Nguyén va Nam Trung B, xdm nhdp min dién rong tai dong bang song Ctru Long;
B3o manh dén siéu bio, mua cuong do 16n o nhiéu noi.

Dé giam nhe tac dong ciia BDKH hién nay, thoi gian qua, nganh tai nguyén va
moi truong da trién khai thuc hién nhiéu chuong trinh khoa hoc va cong nghé¢, céac
nhiém vu, dé tai khoa hoc va cong nghé cac cap, nham phuc vu cong tac quan 1y, canh
béo, du bao vé BDKH, thién tai, dong vai tro quan trong vao cong cudc hudng tdi phat



trién bén vitng ciia Viét Nam. Tuy nhién, ciing v6i nhitng két qua dat duoc, van con
nhiéu ton tai han ché trong nghién ciru, trién khai khoa hoc va cong nghé trong linh
vuc tai nguyén va moi truong.

Do do, Hoi thao ngay hom nay véi muyc tiéu xay dung mot s6 chién luoc thich ung
tai Viét Nam, cung su tham gia clia nhiéu chuyén gia, nha khoa hoc ndi tiéng O trong
va ngoai nudc, ba hy vong Hdi thao s€ nhan dugc cac y kién, trao ddi thao luan trong
viéc cung cép cai nhin tong quan céac kich ban vé BDKH tai Viét Nam thong qua céc
nghién ctru trong khuén khé du an GEMMES Viét Nam giai doan 1, dé tir d6 c6 thé
thio g& nhirng kho khin, vudng mic trong qua trinh hudng t6i phét trién bén viing tai
Viét Nam.

i

Ong Nguyén Tuin Quang - Phé Cuc trwéng Cuc Bién doi khi hiu - Bo TN&MT phdt biéu
tai Hji thdo

Phat biéu tai Hoi thao, ong Nguyén Tuén Quang - Pho Cuc truéng Cuc Bién doi
khi hau - Bo TN&MT khang dinh, trong COP 26, Viét Nam da cam két dat Netzero
vao nam 2050 véi su hd tro cia cong déng quéc té. Dé dat duoc muc tiéu nay, can cht
trong phat trién, ting cuong mot so bién phap chinh nhu: Xay dung cac chinh sach vé
chuyén doi ning luong, quy hoach dién toan, tao nén ngudn ning luong tai tao, ning
lwong sach - hydrogen; Nang cao hiéu suat str dung ning lugng, huéng dén sir dung
nang luogng tiét kiém, sir dung tai nguyén kinh té tuan hoan; Can chuyén ddi san xuat
trong ndng nghiép, cdy trong, mua vu,... nham lam giam phat thai va cho ra cay trong
chat luong cao.

Bén canh d6, can phai thu hoi, luu trit carbon tir cic nha may, khu céng nghiép,
chén 14p xudng cac ting dat ngdm va céc via than da khai thac dé tan dung carbon cho
cac qua trinh stir dung sau nay. Quan trong hon ca 1a viéc dinh gia carbon, vi thi truong
carbon 1a mét thi truong 16n, ¢6 xu thé phét trién manh mé trong thoi gian toi.

Nhim dat duoc nhing bién phap nay, 6ng Tudn Quang cho rang: “Viét Nam can
c6 mot khoan chi phi khoang 368 ty USD, tir nay dén nim 2050. Diéu niy can cé sy



vao cudc cua ca hé théng chinh tri, cac td chirc quéc té, cac wu dii nude ngoai va Nha
nudc, Poan vién thanh nién cling nhu cac doanh nghiép tu nhan, cac nha khoa hoc va
cac em sinh vién can phai ciing chung tay dong gop trong viéc giam phat thai, bao vé
moi truong”.

Tir nam 2018, Cuc Bién d6i khi hau da hop tac cung co quan phat trién Phap, bai
stt quan Phép tién hanh nghién ctru danh gia tac dong cia BDKH ddi voi tinh hinh phat
trién kinh té - xa hoi ¢ Viét Nam va dé ra cac chién lugc qubc té. Cac két qua nghién
ctru nay ciing dugc sir dung rit nhiéu cho viéc ap dung vao cac quy hoach ving kinh
té cua Viét Nam.

ad

Ong Denis Fourmeau - Tiy vién hop tic tha hoc va Dai hoc, Dai sw quan Phdp tai Viét
Nam phdt bieu tai Hji thdo

Ong Denis Fourmeau - Tuy vién hop tac Khoa hoc va Pai hoc, Pai st quan Phap
tai Viét Nam cho biét, Viét Nam la quéc gia nam trong nhém nudc phai chiu tdc dong
tiéu cuc nhat tr BDPKH. Do do, viéc thich ung va chuyén dich nang luong nhu bién
phap ma ong Nguyén Tuan Quang da néu chinh 13 hai wu tién cua dat nude.

Thong qua nhitng nd luc toan cu caa Viét Nam trong cudc chién chéng BDKH,
Viét Nam da tham gia trién khai xdy dung chuong trinh nghién ctru GEMMES Viét
Nam. Day 13 két qua hop tac chit ch& giita Cuc Bién d6i khi hau, BO TN&MT va Co
quan phét trién phap AFD tir ndm 2018, trong khuon kho Bién ban ghi nhd 1an dau ma
Bo TN&MT va AFD da ky két. Giai doan 1 GEMMES da dugc AFD, Vién nghién ctru
phat trién Phap - IRD va Cuyc Bién d6i khi hau trién khai thanh cong tir nam 2019 dén
nam 2022.

“Pé trién khai nghién ctru, chung ta rat can cac nha khoa hoc, d6 1a cac nghién
ctru sinh tién si, cac sinh vién dang hoc thac sy, cac khoa trong cac trudong dai hoc
noi dao tao cac sinh vién, nghién ctru sinh tién sy va cac nha nghién ctu, ... day sé& la



luc lugng thiic day cho méi quan hé hop tac khoa hoc Phap - Viét trong twong lai. Do
chinh 14 1y do vi sao Phap da cam két ddng hanh cung Viét Nam trong hoat dong hop
tac dai hoc déy tham vong, thong qua cac co s¢ dao tao Phap - Viét nhu USTH (Pai
hoc Khoa hoc va Cong nghé Ha Noi),... dac biét 1a chung t61 lu6n mong mudn hop
tac v6i cac truong Pai hoc vé linh vuc tai nguyén va mdi trudng,...” - Ong Denis
Fourmeau nhin manh.
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TS. Trwong Ba Kién - Vién Khoa hoc Khi twong Thuy van va BDKH trinh bay tham ludn

TS. Truong Ba Kién - Vién Khoa hoc Khi tugng Thuy van va BDKH trinh bay vé
“Pong bang séng Ciru Long trude ap luc khi hau va nhan sinh”, trong d6, 6ng chi ra,
tir cac nam 1990 - 2018 va tir 2018 dén nay, BDKH da gy ra tinh trang nhiét d¢ tang
dugc ghi nhan & tat ca cac tram do luong khi hau tai déng béng, vo1 xu hudng am lén
trung binh 0,2°C/thap ky, trong khi dién bién luong mua twong phan hon kich ban khi
hau toan cau.

Trong do, trAm tich bi gitr lai boi cac dap & thuong nguén va viéc khai thac cat tir
dong song qua muc 1a nguyén nhan chinh lam tang hién tuong xam nhép man, trong
khi viéc khai thac qua mirc nudc ngam ciing gay ra ty 18 sut 1in cao va do d6 myc nudc
bién dang twong d6i nhanh chéng.

Vi vay, can c6 mot cach tiép can toan dién dé d6i pho véi BDKH trong tuong lai
va ap luc con ngudi tao ra. Qua do, TS. Truong B4 Kién dé xuat xay dung chién luoc
trong thich ing voi BPKH, thong qua viéc chii trong dau tu phat trién san xudt nong
nghiép va nuéi trong thuy san bén vimg ¢ Viét Nam.

Pua ra mot s giai phap vé khuyén nghi gitip thich ing voi BDKH tai Viét Nam,
TS. Nguyén Ta Anh - Vién Khoa hoc Tai nguyén nude cho biét, cach tiép can dua trén
hé thdng tich hop danh gia tinh d& bi ton thuong va rui ro cta khi hau. Pong thoi, can



diéu chinh nhiing chinh sach thich @mg phan 4nh ca boi canh dia phuong va nhu cau
ctia cac nhom dé bj ton thuong, 16ng ghép viée thich tng vao quy hoach phat trién
nganh va dia phuong; Thiét 1ap hé thong thich ing phu hop dé thic day ap dung tong
thé cac bién phap thich img ctiing va mém. Bén canh do, tang cuong nang lyc va tang
cudng su hd tro tai chinh ciing nhu k¥ thuat cho tit cac cac bén lién quan trong viéc
ung pho voi BDKH,...

Bén 18 Hoi thao con dién ra phién trao d6i, thao luan vé viéc xdy dung chién
lugc thich tng vdi BDKH, nhan dugc nhiéu v kién doéng gop cua cac nha khoa hoc,
chuyén gia dén tir cac don vi nghién ciru.
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TRUGNG DAI HOC TAI NGUYEN VA MOI TRUGNG HA NOI
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THONG TIN TUYEN SINH DAI HOC

TAI TRU SO’ CHINH: 41A dwéng Pha Didn, Q. B&c T Liém, TP. Ha Noi

Nganh Ma nganh  Té hop xét tuyén  Chi tiéu
Ké toan 7340301 A00;A01;A07;D01 210
Quan tri kinh doanh 7340101 A00;A01;C00;D01 150
Bat dong san 7340116 A00;A01;C00;D01 100
Marketing 7340115 A00;A01;C00;D01 150
Luat 7380101 A00;A01;C00;D01 150
Sinh hoc trng dung 7420203 A01;B00;D01;D08 40
Bién dbi khi hau va phat trién bén virng 7440298 A00;C00;D01;D15 50
Khi twong va khi hau hoc 7440222 A00;A01;B00;D01 40
Thay van hoc 7440224 A00;A01;B00;D01 40
Cong nghé ky thuat méi trwong 7510406 A00;A01;B00;D01 240
Logistics va quan ly chudi cung &ng 7510605 A00;A01;C00;D01 150
Ky thuat dia chéat 7520501 A00;A01;D01;D15 40
Ky thuat trac dia ban do 7520503 A00;A01;D01;D15 80
Dam bao chat lwong va an toan thwe pham 7540106 A00;B00;D01;D07 100
Kinh té Tai nguyén thién nhién 7850102 A00;A01;A07;D01 150
Quan ly bién 7850199 A00;A01;B00;D01 30
Quan ly dat dai 7850103 A00;B00;C00;D01 440
Quan ly tai nguyén nwéc 7850198 A00:A01;B00;D01 50
Quan ly tai nguyén va méi trweéng 7850101 A00;B00;D01;D15 340
Ngén ngi¥r Anh 7220201 A01;D01;D07;D15 120
Céng nghé théng tin 7480201 A00;A01;B00;D01 320
Quan tri dich vu du lich va Itr hanh 7810103 A00;A01;C00;D01 140
Quan tri khach san 7810201 A00;A01;C00;D01 150

TONG CHi TIEU: 3280

TAI PHAN HIEU THANH HOA: 04 duéng Tran Pha, P. Ba Dinh, TX. Bim Son, tinh Thanh Héa

Nganh Ma nganh  Té hop xét tuyén Chi tiéu
Ké toan 7340301 A00:;A01;A07;D01 10
Céng nghé ky thuat méi trwdng 7510406  A00:A01;B00;D01 10
Ky thuat trac dia ban doé 7520503 A00;A01;D01;D15 10
Quan ly dat dai 7850103  A00:B00;C00;D01 10
Quan ly tai nguyén va moi trwong 7850101 A00;B00;D01;D15 10
Cong nghé thong tin 7480201 A00;A01;B00;D01 10
Quan tri dich vu du lich va lir hanh 7810103 A00;A01;C00;D01 10

TONG CHi TIEU: 70



Lé& tong két va trao gidi
“Cudc thi tric nghiém tryc tuyén tim hicu vé bao v¢ moi truong”
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A, phuong Phu Dién, quan Bic Tir Liém, Ha N6i
* Email: dhtnmt@hunre.edu.vn
* Website: http://hunre.edu.vn






