Moéi truong

DANH GIA VIEC SU DUNG ANH VE TINH LANDSAT 8 - 9
DE GIAM SAT TONG CHAT RAN LG LUNG (TSS) TRONG
NUGC BIEN - NGHIEN CUU G VUNG BIEN DA NANG

LAI PUC NGAN1 TRINH THI THUY?

LUONG TUAN NGHIA’

!Cuc Bién va Hdi ddo Viét Nam

2Trudng Dai hoc Tai nguyén va Moi trudng Ha Noi

3Céng ty C6 phdan Ung dung va Phat trién Mo hinh s6 Seades

Tom tit:

Nghién ctiu dugc thuc hién nhdm danh gia viéc st
dung anh vé tinh Landsat 8 - 9 trong gidm st tong chat
ran lo lting (TSS) trong nudc bién - nghién ctiu 6 ving
bién Pa Nang. Dt liéu anh vé tinh dugc sti dung trong
nghién cttu 1a anh Landsat 8 - 9, két qua quan trac ham
lugng TSS trong nudc bién thu thap ti Dy an: “Pau
tu x4y dung cong trinh tuyén luéng vao bén cang Tho
Quang, Pa Nang”. Nhom nghién ctiu stii dung phan
mém ArcMap trong phan tich anh Landsat 8 - 9 d€ xac
dinh cac chi s6 vat chat lo lting (NSMI) thong qua anh
vién tham dya trén phan xa pho tai cac kénh trong dai
song nhin thdy gom kénh xanh lam (blue), xanh luc
(green) va do (red), sau do6 xay dung ham tuong quan
gitta ham lugng TSS dugc xac dinh thong qua két qua
quan trac thuc t€ va chi s6 NSMI tinh toan véi bién 1a
chi s6 NSMI. Nghién ctiu da chi ra, c6 thé stt dung anh
vé tinh Landsat 8 - 9 trong gidm sat tong chét ran lo liing
(TSS) trong nudc bién & ving bién ba Nang; Xac dinh
dugc ham tuong quan gitia TSS thuc do va chi s6 NSMI
la phuong trinh da thtic bac 2 (y = 23.32x* + 17.94x +
4.1162) v6i bién 1a chi s6 NSMI. C6 thé st dung chuong
trinh giam sat két hop gitia hoat dong giam sat qua anh
vién thdm va hoat dong phén tich mau méi trudng thu
dugc tai cic diém quan trac dinh ky. Day la gidi phap
c6 thé 4p dung cho viéc kiém soat, giam sat TSS trong
nudc bién khi thi cong cac du an nhan chim tai viing
bién Da Nang dé du bao nhanh chéong khi phat hién cac
ddu hiéu bat thuong c6 thé anh hudng t6i hé sinh thaéi,
cdc hoat dong kinh té, stic khoe con nguoi.

Tit khéa: Anh vé tinh Landsat 8-9, chi s6 vit chdt lo
ling, NSMI, kénh phé, TSS, DBa Nang, nhan chim.
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EVALUATION OF THE USE OF LANDSAT 8 -
9 SATELLITE IMAGES TO MONITOR TOTAL
SUSPENDED SOLIDS (TSS) IN SEAWATER
- STUDY IN DA NANG SEA AREA

Abstract:

This study was conducted to evaluate the use
of Landsat 8-9 satellite images in monitoring total
suspended solids (TSS) in seawater - a case study in the
Da Nang coastal area. The satellite image data used in
the study are Landsat 8-9 images, and T'SS concentration
observations in seawater were collected from the project:
"Investment in the construction of the Tho Quang port
channel in Da Nang." The research team used ArcMap
software to analyze Landsat 8-9 images to determine the
Normalized Suspended Material Index (NSMI) through
remote sensing images based on spectral reflectance in
the visible wavelength range, including blue, green, and
red bands. Subsequently, a correlation function was
established between the TSS concentrations determined
through actual observation results and the NSMI index,
with the variable being the NSMI index. The study
demonstrated that Landsat 8-9 satellite images could
be used to monitor total suspended solids (TSS) in
seawater in the Da Nang coastal area. The correlation
function between observed TSS and the NSMI index
was identified as a second-degree polynomial equation
(y = 23.32x* + 17.94x + 4.1162) with the variable being
the NSMI index. A monitoring program combining
remote sensing image surveillance and environmental
sample analysis at periodic observation points can
be applied. This solution can be used to control and
monitor TSS in seawater during the execution of
dumping projects in the Da Nang coastal area, allowing
for rapid forecasting when detecting abnormal signs
that may affect the ecosystem, economic activities, and
human health.

Keywords: Landsat 8-9 satellite images, Suspended
Sediment  Concentration Index (NSMI), spectral
channels, Total Suspended Solids (TSS), Da Nang,
sediment dumping.

JEL Classifications: P48, Q53, R11.



1. M6 dau

Vé6i vi tri thuan 1gi, trén dia ban thanh pho ba
Néng c6 nhiéu cang bién goép phéin phat trién kinh
té - xa hoi cua thanh phd, trong d6 cé cang Pa Néng.
Cang Da Nang nam trong vinh Da Nang véi dién tich
12 km? cuing hé thong giao thong thuéan lgi, cang ba
Nang hién la mét khiu quan trong trong chudi dich
vu logistics ctia khu vic mién Trung Viét Nam. Cang
ba Néng ciing dugc chon la di€ém cu6i ciing ctia tuyén
hanh lang kinh t€ Dong Tay, néi lién 4 nuéc Myanma,
Thai Lan, Lao va Viét Nam, la ctia ngo chinh ra Bién
bong cho toan khu vuc. Hién tai, cdng Pa Ndng bao
gom 3 khu bén: Khu bén Tién Sa, cang ca Tho Quang
(Son Tra), khu bén Lién Chiéu. Hoat dong khai thac tai
cac khu bén cang dién ra ngay cang s6i dong, nhu ciu
tau thuyén ra, vao giai phong hang hoa la rat I6n, doi
hoi cang phai nhanh chéng dé dap ting kip tinh hinh
phat trién san xudt. Tuy nhién, khu vuc ciu tau, khu
trudc bén cuia cdc cang bién va ludng hang hai cang
ba Néng thuong xuyén bi bdi lang. D€ tau thuyén co
thé ra, vao cac cang bién dé dang, nhanh chéng, dam
bao an toan, dap ting nhu cau san xudt ngay cang gia
tang, viéc nao vét luong hang hai khu vuc cang Pa
Néng cting nhu khu vuc ciu tau, khu nudc trude bén
cta cac cang bién dugc thuc hién thudng xuyén. Tinh
chat ctia chat nao vét 1a bun, cat tram tich dang loang,
khoé lang dong, d¢ két dinh bun dit khong cao nén
kho c6 thé duing trong cac két cdu ha tang, vat liéu san
l4p mit bang.

Tai Diéu 60 Nghi dinh s6 40/2016/ND-CP ngay
15/5/2016 cua Chinh phu quy dinh chi tiét thi hanh
mot s6 diéu ctia Luat Tai nguyén, moi trudng bién va
hai ddo, chat nao vét c6 quy dinh trong Danh muc vat,
chét dugc nhin chim & bién. Do d6, phuong an thudng
dugc lua chon ti truéc dén nay la nhén chim & bién
tai vi tri phtt hgp vé d6 sau, dong hai luu chay ra bién,
khong gay boi ling bén trong, han ché anh hudng dén
moi trudng, hé sinh thdi bién. Tac dong chinh khi thi
cong nhan chim & bién 14 sy lan truyén bun cat va cac
vat chit lo lting trong nudc bién, néu khong dugc giam
sat va kiém soat chdt ché co thé gay anh hudng x4u dén
hé sinh thai cling nhu céc hoat dong kinh t€ - xa hdi tai
vung bién nhén chim. Do véy, chi s6 téng chit rin lo
lting (TSS) la mot thong s6 quan trong dé€ giam sat chat
lugng nudc va danh gia cac taic dong cua hoat dong
nhan chim t6i hé sinh thai, kinh té, stic khde con ngudi.

Tuy nhién, viéc quan trac TSS trong mdi trudng
nudc bién khi thi cong cac dy an nhén chim hién chi
mang tinh thoi diém va méi thuc hién & mot s6 vi tri
nhat dinh, néu c6 phat sinh cac van dé moi truong thi
viéc nhén dién nguyén nhén va dé xudt cac giai phap
khic phuc chua kip thai. Vi vay, cin nghién ctiu thém
nhiing giai phdp dé c6 thé thuc hién giam sat lién tuc,
trén pham vi rong dé c6 danh gia téng quan vé anh

NGHIEN CUU ‘

hudng cua hoat dong thi cong nhan chim tai ving bién
thuc hién dy an.

Nhiéu nghién ctiu trong va ngoai nudc thoi gian qua
cho thay ham lugng mot s6 thong s6 chat lugng nude
nhu chit lo lting, d6 duc, chlorophyll-a... c6 quan hé
chét ché v6i phan xa phé mét nude va ching minh tinh
hiéu qua ctia phuong phap vién tham trong xac dinh
nhanh ham lugng mot s6 thong s6, hd trg cong tac
danh gia va giam sat chat lugng nudc. Trén co s do,
nghién ctu nay trinh bay phuong phép xac dinh chi s6
NSMI théng qua énh vién tham, xdc dinh ham lugng
TSS thong qua quan tric, ti d6 xac dinh ham tuong
quan gitta TSS va NSMI lam c6ng cu d€ xac dinh mtic
d6 6 nhiém & cc khu vic bién thuc hién nhan chim.

2. Phuong phap nghién ctu

2.1. Diz liéu

- Dit liéu anh vé tinh dugc st dung trong nghién
ctiu la anh Landsat 8 - 9 OLI/TIRS C2 L2 dugc thu thap
mién phi tai dia chi ctia Cuc dia chit Hoa Ky (https://
earthexplorer.usgs.gov/). Anh vé tinh thu tai path 124,
row 049, d6 phén giai 30m x 30m, chup vung bién ba
Ning dugc nghién ctiu. Anh vé tinh thu nhan trong
thang 5/2023 va gin ngay khao sat do dac (3/5/2023,
10/5/2023 va 31/5/2023) dugc st dung trong nghién
ctu. Céc anh st dung déu c6 do che pht may dusi 10%
tai khu vuc nghién ctu va dugc hiéu chinh bing phan
mém ArcMap.

Bang 1. Cac anh vé tinh st dung trong nghién ctiu

STT | Anh Ngay Po phian
giai

1 | LCO8_L2SP_124049_202 | 29/4/2023 |30m x 30m
30429_20230509_02_T1

2 |LC09_L2SP_124049 202 | 7/5/2023 |30m x 30m
30507_20230509_02_T1

3 | LCO08_L2SP_124049_202 | 31/5/2023 | 30m x 30m
30531_20230607_02_T1

- Pham vi khu vuc nghién ctu la ving bién Da Nang
6 ranh giGi dugc gidi han bsi 4 diém A, B, C, D ¢4 toa
do va tuong quan vi tri nhu trong Bang 2 va Hinh 1
dudi day:

Bang 2. Toa d9 cac diém goc khu vuc nghién ctiu

TEN PIEM HE TQA PO WGS-84
ViDé Kinh do
A 16°23'00" 108°06'19"
B 16°23'00" 108°27'25"
C 16°02'44" 108°27'25"
D 16°02'44" 108°06'19"
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A Hinh 1. Pham vi khu vic nghién ciiu

- Dii liéu TSS tit hoat dong giam sat chat lugng nudc
bién ctia Dy an: “Pau tu xdy dyng cong trinh tuyén
lu6éng vao bén cang Tho Quang, Pa Nang”. Thoi gian
ldy mau la cac ngay 3/5/2023, 10/5/2023 va 31/5/2023
tai 11 vi tri (Bang 3), cac mau nudc dugce ldy tai tdng
mit cach mit nudc ti 0 - 25 cm, cho vao chai nhya
t6i mau, udp lanh va dua vé phan tich trong phong
thi nghiém. Thong s6 TSS dugc phan tich theo TCVN
6625:2000; SMEWW 2540D:2017.

Bang 3. Toa d9 cac diém quan trac chat lugng nudc bién

STT | TEN PIEM Toa do WGS-84
Vi Do Kinh Do
1 |NBI 16°06'40.12" | 108° 12’ 54.48"
2 |NB2 16°06' 12.00" | 108° 14’ 25.82"
3 | NB3 16°06' 15.03" | 108° 12’ 54.35"
4 |NB4 16°06' 29.90" | 108°13'55.61"
5 |NB5 16°05' 42.46" | 108°13'12.92"
6 |Tol 16° 14' 06.02" | 108°18'37.91"
7 | T02 16°11'24.87" | 108°18' 16.00"
8 |To3 16°13'26.41" | 108°21'27.95"
9 |To4 16°15'14.03" | 108°17 04.03"
10 |To05 16°13'52.00" | 108° 14’ 53.59"
11 |To6 16°18'57.77" | 108° 16' 19.46"
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DaiNang

Quan Son Tra

2.2. Tinh todn chi sé vit chdt lo liing NSMI -
Normalized Suspended Material Index

Theo Arisanty (2017), c6 thé sti dung chi s6 vat chat
lo Iting NSMI (Normalized Suspended Material Index)
dé udc tinh ham lugng chét lo liing thong qua moi
quan hé gitta ham lugng chét lo lting va gia tri phan xa
phd mat nuée.

Chi s6 nay dugc tinh toan dua trén phan xa phd tai
cac kénh trong dai song nhin thiy, bao gom kénh xanh
lam (blue), xanh luc (green) va do (red) (Arisanty, D.,
& Saputra, A. N., 2017). Chi s6 NSMI dugc xac dinh
theo cong thtic sau:

NSMI = (pRED + pGREEN — pBLUE)/(pRED +
pGREEN + pBLUE)

Dii liéu anh v¢ tinh thu thap tu vé tinh Landsat 8-9
v6i cac kénh phé phan xa nhu Bang 4.

D6i v6i anh vé tinh Landsat 8-9, d€ tinh chi s6
NSMI sti dung phéan xa phd tai cic kénh 2 (blue - xanh
lam), kénh 3 (green - xanh luc) va kénh 4 (red - dd)
(Department of the Interior U.S. Geological Survey,
2019, 2022).



Bang 4. Toa d9 cac diém quan tric chit lugng nudc bién

Vé tinh Kénh pho Budc song bo
(um) phan
giai
(m)
Landsat | Band 1 - Coastal aerosol | 0.433-0.453 | 30
8
(Bd Band 2 - Blue 0.450 - 0.515 30
cdm | Band 3 - Green 0.525-0.600 | 30
(1)‘%11{:)21 Band 4 - Red 0.630-0.680 | 30
Band 5 - Near Infrared | 0.845-0.885| 30
(NIR)
Band 6 - SWIR 1 1.560 - 1.660 | 30
Band 7 - SWIR 2 2.100-2.300 | 30
Band 8 - Panchromatic | 0.500 - 0.680 | 15
Band 9 - Cirrus 1.360-1.390 | 30
Band 10 - Thermal| 10.3-11.3 100
Infrared (TIR) 1
Band 11 - Thermal| 11.5-12.5 100
Infrared (TIR) 2
Landsat | Operational Land Imager -2
9
(B6 |Band 1- Ultra blue|0.435-0.451| 30
cam | (coastal/aerosol)
OLIva | Band 2 - Blue 0.452-0.512| 30
TIRS) Band 3 - Green 0.533-0.590 | 30
Band 4 - Red 0.636 - 0.673 30
Band 5 - Near infrared | 0.851-0.879 | 30
(NIR)
Band 6 - Shortwave | 1.566 - 1.651 30
infrared (SWIR) 1
Band 7 - Shortwave |2.107-2.294| 30
infrared (SWIR) 2
Band 8 - Panchromatic |0.503 - 0.676 15
Band 9 - Cirrus .1.363 - 30
1.384
Thermal Infrared Sensor - 2
Band 10 - Thermal| 10.60-11.19 | 100
infrared (TIR) 1
Band 11 - Thermal|11.50-12.51| 100
infrared (TIR) 2

2.3. Phan tich tuong quan giiia ham lugng TSS

va NSMI
Muc tiéu nghién ctiu 13 d€ xac dinh méi tuong quan
gitia NSMI va TSS thong qua st dung cong cu vién
tham. Cu thé, gia tri chi s6 NSMI xac dinh ti anh vé
tinh va ham lugng TSS tai cic diém quan trac va ldy
mau chét lugng nudc dugc st dung dé xay dung ham
ho6i quy nham thé hién méi quan hé gitia chi s6 NSMI
va ham lugng TSS. Phuong trinh hoi quy dugc xay
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A Hinh 2. Két qud tinh todn chi s6 vit chdt lo liing (NSMI) déi
v6i dnh LCO8_L2SP_124049 20230429 20230509 _02_T1

A Hinh 3. Két qud tinh todn chi s6 vdt chdt lo lting (NSMI) déi
vdi dnh LCO9_L2SP_124049_20230507_20230509_02_T1

A Hinh 4. Két qud tinh todn chi s6 vt chdt lo liing (NSMI) déi
vdi dnh LCO8_L2SP_124049_20230531_20230607_02_T1

Bang 5. Ham héi quy thé€ hién tuong quan giiia chi sd
NSMI va ham lugng TSS

STT | Dang ham héi quy Phuong trinh R?

1 | Tuyén tinh y=32.825x +1.763 | 0.7614

2 | Dathtic bac2 y =23.32x* + 17.94x | 0.7618
+4.1162

3 | Logarith y = 10.376ln(x) +|0.7583
24.139

4 | Ham s6 ma y = 32.286x"84% 0.7612
y = 5.1777e>58 0.7616

Chuyén dé II, nam 2024 | 65



Moéi truong

¢

14.50 y=32.825x+1.763
- R?=0.7614 °
e o .

B op e
5 o p B
8 & 8 8
o0
[

0.25 0.27 0.29 031 033 0.35 0.37 0.39
Chi s8 NSMI
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A Hinh 6. Két qud xdc dinh ham da thiic bac 2
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A Hinh 7. Két qud xdc dinh ham logarith

dung goém hoi quy tuyén tinh (linear) va hoi quy phi
tuyén tinh (non-linear) gém ham ma, ham logarit va
ham da thiic va hé s6 x4c dinh R2.

3. Két qua va thao luan

3.1. Két qua tinh todn chi sé vit chdt lo liing
(NSM1)

Chi s6 NSMI dugc udc tinh dya trén phan xa phd
tai cac kénh trong dai séng nhin thdy gom kénh xanh
lam (blue), xanh luc (green) va do (red) cua anh, sau
khi thuc hién tinh todn sé cé cac anh két qua véi dai
mau thé hién chi s6 NSMI trén anh. Trong d¢ gid tri
cao hon tuong ting v6i ham lugng chit ran lo ling
(TSS) cao hon va thé hién mau sang hon.

Két qua thu dugc nhu sau:
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A Hinh 8. Két qud xdc dinh ham s6 mii

Ham lwong TSS thwe do (mg/l)

- Gia tri NSMI dao dong trong khoang tii 0,004
dén 1 d6i véi anh LCO8_L2SP_124049_20230429_202
30509_02_T1, d6i v6i 11 diém quan tric chi s6 NSMI
dao dong tui 0,266 dén 0,363

- Gia tri NSMI dao dong trong khoang tii 0,17 dén
0,99 d6i véi anh LCO9_L2SP_124049_20230507_2023
0509_02_T1. ba&i véi 11 diém quan tric chi s6 NSMI
dao dong tii 0,266 dén 0,370.

- Gia tri NSMI dao dong trong khoang tti 0,12 dén
1 d6i véi dnh LCO8_L2SP_124049_20230531_202306
07_02_T1, d6i v6i 11 diém quan trac chi s6 NSMI dao
dong ti 0,263 dén 0,364.

Cac hinh anh két qua cho thdy, tai viing ctia song
Han, séng Cu Dé va cac khu vuc ven bo bién c6 ham
lugng TSS cao hon, mau sic hién thi saing hon, cac
diém danh gia gdn bd hon nhu NB1 dén NB5 déu c6
ham lugng TSS cao hon so véi cac diém T01 dén TO6.

3.2. Xay dung ham hoi quy tuong quan sii dung
cdc gid tri TSS thuc do va chi so vat chdt lo liing (NSMI)
Can ct két qua thuc do va két qua gia tri NSMI trich
xudt tii anh vé tinh, tién hanh nghién ctiu xay dung
cac phuong trinh hoi quy dya trén cac ham tuyén tinh,
ham mi (logarit) va ham da thtc bac 2 ti do6 tim ra
phuong trinh phtt hgp nham xdc dinh ham lugng vét
chét lo lting dya trén anh chi s6 NSMIL.
Tu cac két qua trén cho thdy phuong trinh da thtic
bac 2 dugc lua chon cé hé s6 xac dinh R? = 0,7618 va



phtt hgp v6i phan bé gid tri chi s6 vat chét lo ling
NSMI dao dong tti 0,26 dén 0,37.

Phuong trinh da thtic bac 2 (y = 23.32x* + 17.94x +
4.1162) dugc st dung d€ du dodn gid tri cta bién TSS
(bién phu thudc) dua vao cac gia tri ctia bién NSMI
(bién doc lap) phan anh dugc 76,18% gid tri bién dong
cho bién TSS. Nhu véy, c6 thé sti dung bién chi s6 vat
chét lo lting (NSMI) d€ giam sat ham lugng TSS trong
nudce bién khi trién khai hoat dong nhén chim tai ving
bién ba Nang d€ du bdo nhanh chéng khi phat hién cac
d4u hiéu bt thudng c6 thé anh hudng téi hé sinh thai,
cac hoat dong kinh té, stic khoe con ngudi. Chuong
trinh giam sat két hop gitia hoat dong giam sat qua anh
vién tham va hoat dong phén tich mau moéi trudng thu
dugc tai cac diém quan trac dinh ky la giai phap c6 thé
ap dung cho viéc kiém sodt, giam sat TSS trong nudc
bién khi thi cong cac dy an nhan chim tai ving bién
ba Nang.

4. Kétluan

Nghién ctiu cho thdy, c6 thé st dung anh vé tinh
Landsat 8 - 9 trong gidm sat tong chét ran lo lting (TSS)
trong nudc bién tai ving bién Da Nang.

Két qua nghién ctiu da xac dinh dugc tuong quan
gitia chi s6 vat chdt lo lting (NSMI) va téng chét rin lo
lting (TSS) trong nudc bién tai ving bién Pa Nang tai
thoi diém nghién ctu la ham da thic bac 2 (y = 23.32x
+ 17.94x + 4.1162) v6i bién 1a chi s6 vat chét lo lting
(NSMI). C6 thé két hgp chuong trinh gidm sat qua anh
vién tham va gidm sat moi trudng tai cac diém quan
trac dinh ky d€ danh gia chinh xdc muc d6 6 nhiém tu
do6 dé xuat bién phap xt ly kip thai va hiéu qua.
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NGHIEN CUU ‘

Chi s6 vat chat lo lting (NSMI) dugc xac dinh bang
cach tinh todn d6 phan xa cac kénh phd do, xanh luc,
xanh lam thu duogc tif anh vé tinh Landsat 8 - 9. Tu liéu
anh vién tham la ngudén cung cip dii liéu khong gian
quan trong trong co s& di liéu GIS. Tu liéu anh vién
tham c6 thé cung cip dii liéu mo ta bé mat dt véi pham
vi bao pht dia ly 16n, do phan giai cao va chi phi thap. Do
véy c6 thé thuc hién giam sat lién tuc trén pham vi rong.

Tuy nhién, dii liéu vién tham hay dii liéu GIS thudng
dugc phan phoi bdi cac cong ty lam vé dii liéu khong
gian. Do d6, méi nha cung cdp sé c6 mot kiéu luu tri
dit liéu khac nhau dé thé hién tinh doc quyén cua cac
cong ty va cé rat it su hop tac gitia cac cong ty trong
viéc nghién ctiu chuén chung. Ngoai ra, anh vién tham
dugc chup khong co ty 1¢, ngugc lai, dit liéu GIS lai co
ty 1¢, vi vy, khi chuyén déi dii liéu anh vién tham vao
trong hé thong GIS doi hoi nguoi stii dung can dua ra
cach gidi quyét phtt hgp d€ nang cao do chinh xac cua
két qua d4u ra. Bén canh do, thoi gian chup anh va thoi
gian ldy mau chit lugng nudc c6 thé khong hoan toan
trting nhau, s6 lugng diém quan trac chua nhiéu (11
diém) co6 thé dan dén nhiing sai s6 nhét dinh, khién
cho két qua danh gia c6 do chinh xac thap hon so véi
hoat dong quan tric, phén tich truyén thong. Vivay, dé
hoan thién nghién ctiu can c6 danh gia thém véi nhiéu
di liéu do dac thuc té tii nhiéu diém quan trac véi tin
sudt quan tric thuong xuyén hon.

Két qua nghién ctu la nguén tham khéo giup cac
don vi quan ly c6 thém phuong phap xac dinh nhanh
ham lugng TSS trong nudc bién thong qua anh vién
thdm, qua d6 hoé trg cong tac danh gid va giam sat chét
lugng nude bién khi thyc hién cac dy 4n nhén chim tai
ving bién Pa Nangm
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