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Abstract. The decline of water quality in inland
lakes is an ongoing concern in large cities,
seriously affecting the city outlook and the health
of the residents. Chlorophyll-a is one of the
important indicators to evaluate the level of
eutrophication in lakes. The purpose of this study
is to identify the Chlorophyll-a in the West Lake,
Hanoi based on Landsat 8-OLI satellite data and
field measurement results. Research results show
that the Chlorophyll-a in the West Lake area is very
high, ranging from 186 - 288 pg/L with a super
eutrophication situation. The linear algorithm is
used to determine the linear relationship between
the ratio of image bands and Chlorophyll-a.
Accordingly, the Green/Blue band ratio (B3/B2) is
considered the most suitable to determine Chl-a
level in the study area with R2 = 0.78, average error
44.7. The results of the study confirmed the
potential for Landsat data to be used as a free and
effective tool for monitoring water quality in inland
lakes.
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Tém tit. Sy suy giam chit lugng nudc tai cac hd ndi
dia la vin dé dang lo ngai dang dién ra tai cac thanh
phd 16n, gay anh huong nghiém trong dén mi quan va
stic khoe ctia nguoi dan. Ham luong Chlorophyll-a
1a mot trong nhimg chi tiéu quan trong nham danh
gia muc do phu dudng tai cac hd. Muyc dich cia
nghién ctru nay 1a danh gia ham lugng Chlorophyll-a
tai khu vuc ho Tay — thanh phd Ha Noi dya trén di
litu vé tinh Landsat 8-OLI va két qua do hién
truong. Két qua nghién ctu cho thdy ham luong
Chlorophyll-a tai khu vyc hd Tay rat cao dao dong
tir 186 — 288 pg/L duoc xép vao nhém sidu phi
dudng. Thuat toan linear dugc sir dung nhim xéc
dinh mdi quan hé tuyén tinh giira ti 18 cac kénh anh
va ham lugng Chlorophyll-a. Theo d6, ti 1€ kénh
Green/Blue (B3/B2) dugc danh gia Ia phii hop nhét
dé xac dinh ham luong Chl-a tai khu vuc nghién ciru
v6i R2=0,78, sai s6 trung binh 44,7. Két qua nghién
ctru xac dinh tiém nang cua dir liéu Landsat dugc
sir dung nhu mot cong cu mién phi va hiéu qua dé
theo ddi chét luong nudc tai cac hd noi dia.

Tir khéa: Chl-a, HO Tay, vién tham, GIS, thanh
phé Ha Noi.

~ Suy giagm nghiém trong chat lugng nudc tai cac thiy vuce trong dat lién nhu ao, ho, song,
suoi... dang la moi de doa vdi an ninh méi truong trén toan cau. Theo Quy Nhi dong Lién Hop
Quoc (UNICEF) Viét Nam nam trong danh sach 5 quoc gia c6 nguon nudc 6 nhiém nang nhat,
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bén canh Indonesia, Thai Lan, Philippines, va Trung Quéc [1]. Hau hét cac hd ndi dia & cac thanh
phd 16n nhu Ha Noi va H6 Chi Minh déu bi 6 nhiém. Nudc thai tir sinh hoat va nha may cong
nghiép cé chira cac chat nitrat (N) va photphat (P) chi dwoc xtr Ii mot phan hoac khong dugc xu
li, théng qua hé thong 6ng thoét xa thang vao nguén nudce. Lugng chat thai qua mic da gay ra
hién tuong bung phat tao va thyuc vat phi du, hinh thanh hién tugng phti dudng, 1am chét nhiéu
loai sinh vat va lam suy giam churc nang cua hé sinh thai.

Trén thuc té, viéc theo ddi chat lugng nudc tai cac thuy vuc gap nhiéu han ché, phu thudc
I6n vao dit liéu quan trac thuc dia. Céac s liéu quan trac nay tuy t6n nhiéu kinh phi va cong sirc
dé thu thap nhung chi thé hién duoc chat lugng nudc tai diém quan trac roi rac. Do vay, bai toan
dat ra 1a can cap béach xay dung mot céng cu, di kém mét quy trinh giam sét chét lugng nudc tu
dong trén khap dién tich mat ho theo thoi gian thuc [2]. Trudc yéu cau thyc tién nay, y tuong sir
dung c6ng nghé vién tham dé nghién ciu chat lwong méi truong nudce duoc tién hanh tir cudi
nhitng ndm 70 cua thé k1 XX bai Mlttenzwey [3]. Trong do, ham lugng Chlorophyll a (Chl-a)
dugc danh gia 1a thong sé quan trong thé hién sy c6 mat cua tao, duoc st dung dé danh gia mirc
do phu dudng (TSI-Trophic State Index) cua thity vuc, tir 46 phan anh mic do 6 nhiém nuéc tai
khu vyc nghién cau [4].

Trén thé gisi, nhiéu cdng trinh tng dung cdng nghé vién tham nghién ctru ham luong Chl-a
nham giam sat chat luong nude ho da duoc tién hanh. Bén canh viéc khai thac thanh cong mot s6
dir liéu anh thuong mai nhu ALOS [5] va Worldview [6], c4c dir liéu anh mién phi nhu Landsat
va Sentinel dugc danh gia 13 c6 hiéu qua cao phuc vu cho muc dich nay. St dung anh Landsat dé
tinh todn va giam sét cac théng so chat luong nudc hd da dugc thuc hién bai nhiéu nha khoa hoc
trén thé gidi, tiéu biéu nhu: tinh toan ndng do Chl-a cho céc hé & Minnesota ciia nhom tac gia
Olmanson, L.G va cong sy (2008) [7], ho Karaoun, Lebanon (2016) boi Ali Fadel va cac cong su
[8], khu vuc phia bic vinh Bengal cua Shukla Poddar va céc cong su [9]. Tai Viét Nam, nhiéu
nha nghién ctru da budc dau thanh cong trong viéc xay dung phuong phép dinh lugng nham xac
dinh gia tri cta cac thdng s6 lién quan dén chét lugng bé mit nudce tir anh vé tinh tai cac hd noi
dia nhu hd Thac Ba, hd Tay, cac hd thudc quan Hai Ba Trung [10, 11, 12]. Cac nghién ctru déu
cho thay tinh trang phu dudng dang dién ra voi cac mirc do khac nhau tai hau hét cac ho trong
khu vuc nghién cau.

Véi vai tro 1a trung tdm kinh té, chinh tri, vin hoa hang dau cua Viét Nam, Ha Noi ¢6 toc do
d6 thi hod rat nhanh, dac biét 1 khu vuc noi thanh. Qua trinh d6 thi hoa di dem dén dién mao
hién dai cho thi d6, tuy nhién su phat trién thiéu bén vitng gay nén nhitng hé luy vé méi trudng,
dic biét 1a méi truong nude. Cac hoat dong xa thai, phan 16n duge d6 truc tiép ra méi truong,
xudng 1ong hé, diéu nay khién hién trang méi truong cua khu vuc & mic & nhidm cao trong nhiing
nam vira qua. Khu vuc H5 Tay 1a mét vi du dién hinh cho tinh trang 6 nhidm nudc, dién hinh tir
nam 2016 dén nam 2022 da ghi nhan hang loat ca chét tai hd béc mui hoi thdi ndng nac [13]. Giai
quyét van dé 6 nhidm nudc tai cac hd noi dia ndi chung va Ho Tay noi riéng duoc xem la mot
trong nhitng thach thtic 16n cho su phat trién ciia Ha Noi trong twong lai. Vi vay, nghién ciu tng
dung vien tham va GIS trong danh gia ham lugng Chl-a tai khu vuc ho Tay — Thanh phb Ha Noi
c6 ¥ nghia rat quan trong va can thiét, cung cip nguén tu lidu cé gia tri, gop phan dam bao sy
phét trién bén viing cua Ha Noi trong twong lai.

2. Noi dung nghién ciru

2.1. Dir ligu nghién ciru

Ngudn dit liéu duoc sir dung trong nghién ciru ndy bao gém:

(1) Dit liéu anh vé tinh Landsat 8 OLI duoc chup ngay 13/8/2019. Dir liéu duoc tai mién phi
tir website cua Cuc khao sat Dia chit Hoa Ky tai dia chi: https://earthexplorer.usgs.gov. Dic trung
cac kénh anh duoc md ta chi tiét trong Bang 1; (2) Dit liéu ham luong Chl-a tai ho Tay duoc do
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dac truc tiép ngay 13/8/2019; (3) Di liéu khong gian hanh chinh khu vuc nghién ctru do NXB
Tai nguyén - Mai truong va Ban d6 Viét Nam cung cap; (4) Niém giam théng ké thanh phé Ha
Noi, béo cdo vé tinh trang 6 nhiém nuéc & hd Tay va cac tai liéu lién quan khac.

Bdng 1. Ddc trung cdc kénh cia Landsat 8

Kénh anh Buoc song D¢ phan giai (m)
Kénh 1 - Coastal aerosol 0.433-0.453 30
Kénh 2 - Blue 0.450 - 0.515 30
Kénh 3 - Green 0.525 - 0.600 30
Kénh 4 - Red 0.630 - 0.680 30
Kénh 5 - Near Infrared (NIR) 0.845 - 0.885 30
Kénh 6 - SWIR 1 1.560 - 1.660 30
Kénh 7 - SWIR 2 2.100 - 2.30 30
Kénh 8 - Panchromatic 0.500 - 0.680 15
Kénh 9 - Cirrus 1.360 - 1.390 30
Kénh 10 - Thermal Infrared (TIR) 1 110.3-11.3 30
Kénh 11 - Thermal Infrared (TIR) 2 2115-125 30

2.2. Phuwong phap nghién ciru
2.2.1 Phwong phap do phé hién truong

Qua trinh thyc dia duoc tién hanh ngay 13/8/2019 nham thu thap cac miu nudéc tai khu vuc
hd Tay — thanh phd Ha Noi. Mau nude duoc thu thap ¢ do sau tir 0 - 50cm, 1ay vao cac chai nhua
dong kin, dé lanh va guri di phén tich xac dinh ham lugng Chl-a tai phong phan tich chuyén dung.
Phé xa mit nude duoc tién hanh bang cach sir dung may do bic xa hién truong GER 1500 cho
phép do quang pho dién tir mat nudc tir song UV dén can hong ngoai (NIR) budc song tir 350 —
1550 nm voi @6 phan giai kénh phd 1a 1,5 nm. Gia tri pw(L) dugc do dac va hiéu chinh theo
phuong phap cua Mueller [14]:

Rp * [Lw(/l) —p* Lsky(/D] (1)
T * L, (1)

trong do: p,, (1) 1a phd phan xa mit nude; Rp 1a hé sé hiéu chinh phd phan xa chuan, Lw(k)
1a hé sb phat xa mat nudce tai diém do, Lsky()) 13 12 hé sé phat xa cua bau troi thu duoc tai diém
do; p 1a hé sb hoat dong bé mat nude Fresnel thuong co gia tri 0.022, Lp la hé sé phat xa cua
thanh phan xa chuan.

Dua vao gi4 tri Chl-a do dwoc tai hién truong, mirc d6 pha dudng cua nudc hd duge xac dinh
thong qua chi sé TSI dugc tinh toan tir Chl-a theo cdng thirc ciia Carlson [15]:

TSI(Chl-a) = 9,81 * In(Chl-a) + 30,6 )

Trong d6: TSI(Chl-a): murc d6 phtt dudng dua theo ham lwgng Chl-a. Dya vao gia tri TSI(Chl-
a), trang thai phu dudng cua ho dugc chia thanh 4 mirc do: 1) nghéo dinh dudng (TSI(Chla) <
30); 2) dinh dudng trung binh (TSI(Chla) = 30 dén 50); 3) phu dudng (TSI(Chla) = 50 dén 70);
4) siéu pht dudng (TSI(Chla) > 70).
2.2.2. Phuwong phap xir li anh vé tinh

Anh Landsat 8 OLI sau khi duoc tai v& can thuc hién qua trinh tién xir I anh. Qué trinh nay
bao gom: chuyén ddi gié tri d6 xam DN (Digital Number) vé gia tri phan xa phd, hiéu chinh khi
quyén, cat anh theo ranh gioi. Dir liéu pho sau khi hiéu chinh s& dugc dung dé tinh toan ham
luwong Chl-a théng qua cac thuat toan.

Pw =
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2.2.3. Phuwong phap thong ké va ban dé

Céc s6 liéu duoc thu thap théng qua khao sat thuc dia va tai liéu lién quan duoc tong hop, xir
Ii va phan tich thong ké. Mot phuong trinh s& duoc xay dung dua trén mbi twong quan giita phan
xa pho cua cac kénh anh véi ndng do Chl-a trong khu vuc nghién ctu. Cac phép tinh toan thong
ké bao gom danh gia do6 chinh xéac théng qua sai sé trung binh, sai s6 hé thong, sai s6 ngau nhién
d6 tuong quan, phuong sai, do léch chuén... dwoc st dung nham danh gia mirc d6 phi hop caa
phuong trinh dua ra.

Phan mém ArcMap duoc str dung dé xu Ii s6 liéu, noi suy khodng gian va xay dung cac ban
dd trong nghién ciru bao gdm: ban db vi tri khu vuc nghién ciu, ban db noi suy ham lwong Chl-a
tir dit lidu do dac thyc té, ban &6 muc d6 phu dudng va ban d6 ham lugng Chl-a tir dir liéu vé tinh
Landsat 8-OLI.

2.3. Két qua nghién ciru

2.3.1. Pic diém khu vuc nghién ciu

Hb Tay nam & quan Tay Ho, thanh phd Ha Noi cd dién tich hon 500 ha, chu vi 13 14,8 km,
d6 sau trung binh 1,52 m (Hinh 2). H6 Tay dugc xem 1a hd tu nhién 16n nhat thanh phé Ha Nai,
day 1a hd mong ngua va la vét tich dong chay cii ctia séng Hong [16]. HO Tay déng vai tro quan
trong trong viéc diéu hoa khong khi d6 thi, tao méi truong canh quan d6 thi. Tuy nhién trong
nhitng nim gan déy, do tac dong cua qua trinh d6 thi hda, khu vuc quanh hd Tay bao gom céc
phuong Thuy Khué, Yén Phy, Budi, Tt Lién, Nhat Tan, Quang An, Xuan La va Pht Thugng da
bi bién di sau sic véi mat d6 nha cira va dan cu day dic, tinh trang nuéce thai chua qua xir 1 duoc
d6 tryc tiép vao hd da khién cho méi trudng nudc & day bi 6 nhiém nghiém trong. Hién tuong
siéu phu dudng véi hau qua ca chét hang loat trong nhiéu nim qua dang dit ra nhiing thach thirc
I6n trong su phat trién bén viing caa khu vic quan Tay Ho ndi riéng va thanh phd Ha Noi néi
chung [13].

Hinh anh hd Tay tr anh vé tinh Landsat
chup ngay 13/8/2024

Quan Long Bién

wsson

0 158 3 ™ 6
— —Komelers

O Vj tri cac diém khao sat

Hinh 1. Vi tri hé Tay trong khu viee ngi thanh Ha Nji va cdc diém khdo sdt ngay 13/8/2019
2.3.2. Phan b6 ham lwgng Chlorophyll-a va mirc d9 phii dudng trong nuwéc hd tir dir ligu
khao sat

Ham lugng Chl-a (chat diép luca) la sic tb gquang tdng hop mau xanh 14 cay cé & thuc vat tao
va vi khuan lam. Chl-a la théng sb tiéu biéu nham xac dinh mtc d6 pha dudng trong nu6ce ho.

th quéa phan tich ham luong Chl-a trong nuéc hd Tay vao ngay 13/8/2019 tai 13 diém do cho
thay ham lugng Chl-a tai khu vuc nghién ciru 1a kha cao dao dong tir 186,2 dén 288,2 pg/L (Hinh
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2). Khu vuc ¢6 ham lugng Chl-a cao tap trung & phan phia béc (giap cac con phé Nhat Chiéu,
Quang B4, Quang An) va tdy nam cua ho (giap phd Nguyén Binh Thi). Dwa theo cdng thic va
phan loai dé xuat boi Carlson [16], mtc d6 pha dudng TSI cua hd duge cac dinh. Theo d6, TSI
nuéc hd Tay cd gia tri tir 81,9 — 86,2 tng V&i mirc siéu phu dudng (Hinh 3).

10300E 10500°E

. || cna giai . . Chil giai |
§ . H il |- | L5

Cchi_a
5 || Value

% || value
o Hioh : 2882 || wam Hiah : 86.1605

Low : 81.8748

- Low: 186.194 0&‘5:04&‘”"‘”@« D_Mgui”cmm”s
Hinh 2. Bin dé ni suy phan b6 ham lwgng ~ Hinh 3. Bin d chi s6 trang thdi phii duwéng
Chl-a tiv di¥ liéu khdo sdt tai hé Tay ngay TSI ciia nwde hé Tay ngay 13/8/2019
13/8/2019

2.3.3. Méi quan hé giira ham lrgng Chlorophyll-a va phé phan xa mit nudéc tir cac kénh anh

Ham luong Chl-a c6 méi quan hé vai bude song dién tir. Theo d6 Chl-a hap thy hau hét ning
lwong tir budc song ciia anh sdng mau tim — xanh va do cam va hap thy yéu tai phan xanh lyc va
can xanh luc cua buc xa dién tir (Hinh 4) [17].

A

Chlorophyllb
Chlorophyll a

Absorbance

v

400 500 600 700
Wavelength [nm]

Hinh 4. Phé hdp thu ciia Chl-a (Nguén: [17])
Duya trén muc do hap thu va phan Xa tuong (ng véi cac budce song kénh anh, thuat toan dua
vao ti 1¢ dai pho duoc thiét 1ap nham xac dinh moi tuong quan gitta ham luong Chl-a va kénh
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phd. Theo d6 khu vuc budc song tir 0.4 dén 0.8 nm twong Gng véi kénh anh tir kénh 1 — B1
(Coastal aerosol), kénh 2 — B2 (Blue), kénh 3 — B3 (Green), kénh 4 — B4 (Red), kénh 5 — B5 (Near
Infrared) dugc sir dung.

Gia tri phan xa pho cua cac diém anh tai céc vi tri khao sat twong mg duoc thuc hién trong
qua trinh tien xur I dnh twong tng véi cac kénh dugc thyc hién (Bang 2). Tuy nhién, viéc str dung
cac kénh don 1¢ khdng phan anh dugc moi quan hé gitra ham lugng Chl-a va gia tri phan xa pho.
Do d6, viéc xac dinh céc ti 1¢ kénh phé dugc xem la mot giai phap phu hop. Trong nghién cau
nay, ham tuyén tinh Linear duoc sir dung dé xac dinh méi tuong quan cta Chl-a véi ti s6 cua 2
kénh pho twong ddi cao, véi B2/B1 14 0,68; B3/B11a0,75; B5/B1 1a 0,73; B3/B2 1a 0,78; B3/B4
1a 0,67; BS/B4 la 0,62; B2/B4 la 0,66. Hinh 5 the hién moi quan hé cua Chl-a va cac ti s6 kénh
pho n(:)i trén st dung thuét’ toén hoi quy, xac dinh duong cong tinh toan. Theo d6, ham lugng Chl-a
cho két qua chinh xac nhat khi sir dung ti so kénh 3 trén kénh 2 cua anh Landsat 8 bang phuong
trinh ham tuyén tinh Linear voi hé s6 xac dinh R2= 0,78 va gia tri sai s6 cua phép tinh 12 44,7 (ug/L).
Bdng 2. Gia trj phan xg phé theo kénh anh tai cdc diém danh twong iing véi vi tri khdo sat

ID Kinh d¢ Vi dd B1 B2 B3 B4 B5
HTO1 105.8153 21.05063 | 0.250596 | 0.211153 | 0.175296 | 0.136136 0.11865
HT02 105.8207 21.04642 | 0.254947 | 0.216632 | 0.183837 | 0.142098 | 0.126789
HTO03 105.8268 21.0442 0.232546 | 0.187463 | 0.148061 | 0.10745 0.0809
HTO04 105.837 21.04902 | 0.250797 | 0.215827 | 0.172355 | 0.136418 | 0.124331
HTO05 105.8309 21.05422 | 0.259218 | 0.222998 | 0.179486 | 0.15205 0.13956
HTO06 105.8272 21.04877 | 0.232184 | 0.189156 | 0.152533 | 0.104509 | 0.076428
HTO7 105.8186 21.05417 | 0.234722 | 0.192217 | 0.152815 | 0.104549 | 0.082068
HTO08 105.8188 21.06368 | 0.265503 | 0.229203 | 0.200074 | 0.151526 | 0.146691
HTO09 105.8215 21.07014 | 0.272996 | 0.237985 | 0.215182 | 0.179567 0.18275
HT10 105.8171 21.0709 0.267517 | 0.233312 | 0.203257 | 0.162646 | 0.157811
HT11 105.8142 21.06558 | 0.250878 | 0.211757 | 0.173483 | 0.134524 | 0.119255
HT12 105.8128 21.05811 0.24975 0.210992 | 0.171308 | 0.13396 0.113695

HT13 105.8123 21.05559 | 0.254383 | 0.215666 | 0.181863 | 0.139882 | 0.120705

B2/B1 B3/B1 B5/B1

0.89 1 0.7
0.88 L (2

' Rz = 0.6753’ R2=0.7458 0.6 Rz= 0.7285'~
0.87 : 0.8 » i
0.86 ‘o 9 05 ode

' » 0.6 e od
0.85 4 0.4 ‘
0.84 ) 04 0.3

: 0.2
0.81 .’ 0.1

0.8 0 0

0 200 400 0 200 400 0 200 400
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B3/B2 B3/B4
0.9 2
R2= 0.7803.& L5 | Re=06642
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! 0.5
0.75 0
B2/B4 B5/B4
2 15
15 [RE= 0662&* 1| R=0617igg
1
08 0.5
0 0
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Hinh 5. Méi quan hé giita ham lwong Chl-a va ti s6 phé phin xa mit nuéce
twong duwong ti 6 kénh dnh Landsat 8
2.3.4. Phwong trinh phan bé ham lweng Chlorophyll-A tir anh Landsat
Hinh 5 biéu dién két qua so sinh moi quan hé gitra ham lugng Chl-a va cac ti s6 pho phan xa
Mt nudc cua 13 diém anh Landsat 8 chup ngay 13/8/2019. Theo do, ti so B3/B2 dugc xem la
phu hgp hon ca véi chi s6 twong quan gitta pho phan xa mat nude va ham lugng Chl-a tir dix liéu
do dac kha chat ché.

105'48'40"E 105°49°20°E 105°500"E
L n L

E

21°40°N
L

T
217320°N

232N

Chu giai
Chl-a

21°240°N
n
T
21°740°N

Value
— High : 232.654
- Low: 181.399

0 01503 06
— w— i ometers

Hinh 6. Bin dé phan bé ham lweng Chl-a ciia nwéc ho Tay tinh toan tir anh Landsat 8
chup ngay 13/8/2019
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Tir mdi quan hé trén, ham lugng Chl-a trong nuéc hd ngay 13/8/2019 duge xac dinh bai ti s6
kénh 3 trén kénh 2 cua anh Landsat 8. Hé s6 xac dinh tuong ddi cao (R2 = 0,78) va gia tri sai s6
ctia phép tinh 1a 44,7 (ug/L) tir phuong trinh ham tuyén tinh Linear, cho thiy ham luong Chl-a
trong nudc hd Tay cd thé duoc tinh toan bang phuong trinh sau:

Cchlorophyl-a = 236,672*(B3/B2) + 0,6546 3)

Trong d6: ham Iwong Chl-a ¢é don vi 1a (ug/L); B3/B2 ung véi ti s6 kénh 3 trén kénh 2 cua
anh Landsat 8 sau khi da hiéu chinh.

Ban d6 phan bb ham lugng Chl-a trong nudc hd Tay ngay 13/8/2019 duoc tinh toan tir anh
Landsat 8 theo phwong trinh (3) dugc thé hién trong Hinh 6. Theo d¢6 ham luong Chl-a trong nudc
ho dao dong tir 181,4 — 232,7 pg/L. Ving c¢6 ham lugng Chl-a trén 190 pg/L trai rong hang tram
ha, chii yéu & khu vuc ven b phia bic, nam va tiy nam. Diéu ndy phd hop véi hién tugng thuc
té tai hd Tay ngay 26/8/2019 khi ca chét hang loat dat vao bd khu vuc Quang B4, Quang An,
Nguyén Dinh Thi dugc ghi nhan boi bdo Dan tri [18].

3. Két luan

Két qua nghién ciru di cho thay ham lugng Chl-a trong nudc hd Tay ¢6 thé tinh toan tir ti s6
kénh 3 va kénh 2 cua anh Landsat 8. Két qua vé phan bé ham luong Chl-a theo khdng gian tinh
tir anh Landsat 8 gitip thanh 1ap ban db phan bb ham lwong Chl-a va giai thich hién tugng ca chét
tai ho vao mua thu. Qua nghién ciu, anh Landsat 8 véi kénh phd hop Ii hoan toan phi hop cho
giam sat chat lugng nudc & cac khu vac hd noi dia dién tich nho. Thoi gian toi, nghién ciu nén
duoc ap dung tinh toan ¢ nhiéu thoi diém khac nhau dé danh gia d6 chinh xac cia phuong phap,
ciing gitp hiéu 16 hon qua trinh phu dudng xay ra tai hd Tay, tir d6 ¢ giai phap phd hop nham
giam thiéu 6 nhiém mai truong va can bang hé sinh thai ho.

‘ *Loi cdm on: Nghién oiru thude dé tai Khoa hoc Cong nghé cap Bo, mi sé B2024-SPH-15.
bé¢ tai do Truong Dai hoc Su pham Ha Noi la co quan chu tri. TS. Duong Thi Loi la cha nhiém
dé tai.
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