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Abstract: The successfully launched of Sentinel-2B (S2B) satellite into orbit created the recording
frequency on Earth every 5 days with the simulated operating of Sentinel 2A satellite, and provided
a high resolution (10m). This study aims to assess the effective application of S2B satellite on water
environmental monitoring by using Secchi Disk Depth (SD) and surface water reflectance data,
which was collected at the same time of the acquiring local scenes from S2B to establish SD
estimated equation of Lake Linh Dam. Result showed that an accurate estimation model for SD in
Lake Linh Dam by an exponential function of band 3 versus band 4 ratio (R2 = 0.86, RMSE=1.7).
Resultant maps of SD distribution over the lake in 2018 and 2019 show that the water quality in
Lake Linh Dam reached from the high eutrophication to super eutrophication level. This result is
consistent with previous studies on eutrophication state of Lake Linh Dam, confirming the potential
application of S2B image for water quality research in Hanoi lakes.
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Nghién ctru sir dung anh Sentinel-2B danh gia mtrc d6 phi
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Tém tit: Vé tinh Sentinel-2B (S2B) dugc phong thanh cong 1én quy dao da cung véi Sentinel-2A
(S2A) tao thanh mot chudi cung cap dir liéu mat dat 5 ngay mot lan v6i 6 phéan giai khong gian &
mot s6 kénh 1én dén 10m. Dé danh gia hiéu qua cta vé tinh S2B trong giam sat mdi truong nude,

nghién ctru nay st dung s6 liéu do d¢ sau thdu quang (SD) va phd phan xa do tai mit nudce hd Linh
Pam cung thoi diém vé tinh S2B chup anh vao xay dung phwong trinh tinh toan d su thiu quang
tir anh, qua d6 danh gia mic d6 phu dudng cua hod. Két qua cho thdy do sau thiu quang ctia nude c6
tuong quan cao vdi ty sé phd phan xa kénh 3/kénh 4 cua anh S2B va c6 thé tinh toan tir ty s6 nay
bang phuong trinh ham mii (R?= 0.86, RMSE=1.7). Ap dung phuong trinh cho mét s6 canh anh S2B
thu dugc trong ndm 2018 va 2019 cho thiy nude hd ludn & mirc phi dudng cao dén siéu phu dudng.
Két qua nay phit hop véi cac nghién ctru trude d6 vé trang thai phti dudng cua hd, khang dinh tiém
nang ctia anh S2B cho nghién ctru chat lwong nude hd Ha Noi.

Tir khod: HS Linh Dam, phu dudng, TSI, dia secchi, Sentinel-2B.

1. Mé diu

V¢ tinh Sentinel-2B (S2B) dugc phong thanh
cbng vao thang 3 nam 2017 boi Co quan Vi tru
Chéu Au (ESA), c6 do phén giai cao 10m va 20m
trén hau hét kénh phd, voi muc tiéu nghién ciru
bién dong bé mit Trai Dat va dic biét phu hop
cho quan tric méi truong nudc bién ven bd va
cac thuy vuc ndi dia [1]. Dit liéu anh S2B ¢6 dic
diém kha twong dong véi S2A dugce phong 1én
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quy dao trude do boi ESA (6/2015). Trong khi
dir liéu anh S2A dugc danh giad la cé hiéu qua
cao trong giam sat chat luong méi trudng nudc
ca trén thé gidi [1-3] va tai Viét Nam [4] thi viéc
sir dung anh S2B vao danh gia va giam sat chit
luong mdi trudng nude con han ché do thoi gian
hoat dong trén quy dao cta vé€ tinh nay chua dai.
Viéc ting dung anh S2B trong nghién ctru nudc
mat cac vung ndi dia, cu thé 1a cac hd tai noi
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thanh Ha Noi 1a rt can thiét, dé dua ra c4i nhin
tong thé vé tinh phu hop hay khong cia dir liéu
nay trong danh gia nuéc ho nodi dia, ddc biét 1a
cac hd nho tai ving d6 thi noi c6 mirc d6 nhay
cam cao voi 6 nhiém.

C6 nhiéu phuong phép danh gia chét luong
nuée ho, trong d6 danh gia muc d6 phu dudng
ctia ho 1a mét viée can thiét nham phan anh mtrc
6 nhiém hitu co cta nude hd. Hau hét cac danh
gia miuc d6 phu dudng cua hd duge thuc hién
thong qua viéc tinh toan chi s dinh dudng
(Trophic State Index: TSI) cua nudc hd. Theo
Carlson [5], TSI ¢6 thé dugc danh gia thong qua
1 trong 3 dai lwong: d6 sau thiu quang (SD); ham
luong chlorophyll-a; ham lugng téng photpho
trong nudce. Viée st dung SD 1am co s¢ danh gia
mirc d6 pht dudng cta hd di duoc tién hanh &
nhiéu nghién ciru trén thé gidi va tai Viét Nam
[6] voi wu diém cua phuong phép 1a cach thirc
tién hanh don gian, gitp giam chi phi va nhan
luc trong nghién ctru va danh gia nhanh ngoai
hién truong. SD ciing 14 thong s6 c6 thé tinh toan
tur dir li€u anh vé tinh [7, 8], do vay, SD dugc lya
chon 14 thong sé dung danh gia mic do pht
dudng ciia HO6 Linh Pam trong nghién ctru nay
bang phuong phéap vién tham.

Ho Linh Pam nim ¢ phuong Hoang Liét,
quan Hoang Mai, thanh phd Ha Noi, ¢ dién tich
mat nuoc khoang 72 ha, chiéu dai khoang
3300m, rong 220m, d sau trung binh khoang 2
dén 6m. H6 ndm bao quanh khu d6 thi Linh Dam
— mot trong nhitng khu d6 thi ¢6 mat d¢ dan sb
d6ng nhat thanh phé Ha Noi. Day 1a hd nudc tu
nhién, dong thoi 1a hé sinh thai ngép nudc voi
nhleu gia tri va chirc nang quan trong nhu: didu
tiét nuéc mit giam ngdp lut; tiép nhan va ling
dong tram tich; dong hoa chat 6 nhiém va chat
thai; giit lai cac chat dinh dudng (nito, phét pho,
cac nguyén td vi luong. ..) cho sinh vét. Bén canh
d6, ho con déng vai trd quan trong trong viéc
diéu hoa khong khi cho cac khu vyc lan cén va
cung cdp canh quan dep cho thanh phé. Tuy
nhién, trong nhitng nim gan day, téc do do thi
hoa gia ting nhanh chéng két hop véi dién bién
thoi tiét phirc tap da 1am anh huong nghiém trong
dén dién tich mat nude cling nhu chét luong
nudée hd, cu thé 1a d6 sau ctia ho giam 13 rét, nudc

hd chira c6 biéu hién 6 nhidm bdoi rac thai, chat
hiru co va khéi lugng nude trong hd giam [9] gay
de doa mit can bang sinh thai ciia hd. Do véy, dé
c6 bién phap kip thoi bao v¢ va duy tri sy can
bang sinh thai cua hd, viéc danh gia nhanh va du
bao mirc d§ phi dudng 1a vo cung can thlet
Phuong phap giam sat chat lugng nuéc ho truyén
thong thuong khong dap g duoc yéu cau nay.

Nghién ctru ndy nham danh gia va giam sat
mirc d6 pht dudng HO Linh Dam théng qua viée
tinh toan SD va gié tri TSI tir &nh v¢ tinh S2B.
Trong do, phuong trinh tinh toan SD tir cac thong
s6 anh S2B dugc xdy dung dua trén két qua do
SD va phd phan xa mat nuéce do cung thoi ky &
nhiéu thoi diém khao sat khac nhau. Phuong
trinh nay sau do6 dugc 4p dung vao cac anh S2B
da duogc xu ly dé tinh toan duogc gia tri TSI cua
nude hd 1am co s¢ danh gia mirc do phu dudng
ctia ho va sy thay d6i mic d6 phu dudng nude
hé theo thoi gian.

2. Phuong phap nghién ciru
2.1. Phurong phap do phé phan xa mdt nuée

Téng b 70 diém khao sat duge thuc hién tai
hé Linh Pam vao 3 dot: Pot 1 vao ngay
01/4/2017; dot 2 vao 2 ngay 20 va 22/3/2019 va
dot 3 vao ngay 19/4/2019 (Hinh 1). Tai mdi diém
khao sat, nhom nghién ctru déu tién hanh do phd
phan xa mit nudc (p,,), SD va dinh vi bang GPS
cAm tay. Muc dich cta viéc do phd phan xa la dé
xac dinh méi quan hé gitra phd phan xa mit nudc
va TSI ctia nude hd Linh Pam, tir d6 lam co s
cho viéc hiéu chinh anh vé tinh S2B va danh gia
do chinh x4c ctia phwong phap vién tham trong
nghién ctru ham lugng phti dudng trong nude ho.

Pé thuc hién viéc do phé phan xa mit nudc,
nghién ctu da st dung may do buc xa hién
truong GER-1500 cho phép do quang phé dién
tir mat nude tir song UV dén can hong ngoai
(NIR) tmg v6i 350nm dén 1050 nm véi do phan
giai kénh phd 1a 1,5nm [10]. p,, dugc do & goc
chiéu 40-45° theo hudng 130-135° so v6i hudng
chiéu ctia mit troi theo phuwong phap ciia Mobley
[11] va dugc tinh toan bang phuong trinh (1)
dudi day:
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L‘r (A) - Lsky (/1)
7. L (A)

pw(A) = Ry (1) 1)

trong do: p,, 1 phd phan xa ciia mat nudc duoc
do ngay trén bé mit nude, co don vi 1la %;
R, (1) 1a h¢ s6 phan xa dnh hudng boi bau troi
dugc cung cap theo nam bai Field Spectroscopy
Facility (http://fsf.nerc.ac.uk/); L.(1) 1a hé sb
phat xa thu dugc cia mat nudc tai diém do;
Lggy(Dla hé s6 phat xa thu duoc cua bau troi thu
dugc tai thoi diém do; L, (1) 1a hé s phat xa thu
duoc ctia bé mat vat phan xa chuan (panel) [12].
S liéu thu duoc vao dot 1 (ngay 01/4/2017) va
dot 2 (ngay 20, 23/3/2019) duoc sir dung dé xay
dung phuong trinh tinh toan SD, cac s liéu do
vao dot 3 (19/4/2019) dugc tac gia sir dung dé
danh gia d¢ chinh xac cua phuong trinh.

105°49'30" 105°50'0"E

105°50'0"E 105°50'30"E

Vi tri khdo sat dot 2 Vi tri khio sat dot 3

Hinh 1. Khu vuc nghién ctru va vi tri cac diém
lay mau.

2.2. Phuong phap xdc dinh mirc do phi dudng
nuoc ho

Phuong phap phd bién dugc ding dé do SD
la sir dung dia Secchi dya trén nguyén tic tap
trung anh sang. Theo d6, SD dugc xac dinh truc
tiép ngoai hién truong bang dia Secchi (Model
58-B10) duong kinh 20 cm cua hang Wildeo
(Hoa Ky) theo phuong phap ctia Lind [13]. Muc
d6 phti dudng cua hd duoc danh gia dwa vao chi
s& TSI, trong d6 TSI duoc tinh tir SD theo
phuong trinh sau [14]:

TSI(SD)=60-14.41*In(SD) )

trong d6, SD 1a d6 sau thiu quang cua nudc (m),
TSI 14 chi s6 dinh dudng cta nude. Mtc d6 phu
dudng cua hd, theo d6, duoc danh gia theo
Carlson va Simson [14] trong bang 1.

Béng 1. Mbi quan h¢ giira gid tri TSI, d6 trong cia
nude voi muc d phu dudng ctia nudce hod

Do trong Mirc @6 pht dudng
TSI (m)
Ngheo dinh dudng
<30 >8 (Oligotrophy)
30-40 8-4 Dinh dudng trung binh
40-50 4-2 (Mesotrophy)
50-60 2-1
Phu dudng (Eutrophy)
60-70 05-1
70-80 025-05 Siéu phu dudng
> 80 <0,25 (Hypereutrophy)

2.3. Phuong phap xu Iy anh vé tinh

Nghién ctru st dung 8 anh v¢ tinh S2B level
1C (anh da dugc hiéu chinh buc xa dua gia tri s6
vé gia tri phd phan xa ngoai bau khi quyén -
TOA) (Bang 2). Cac anh nay dugc thu thap tai
website cia Cuc PDija chit Hoa Ky
(https://earthexplorer.usgs.gov/) va anh nim
trong hé toa d0 WGS 84, mii 48N vdi dd phan
giai khong gian la 10m, 20m va 60m tuy theo
kénh phd. Cac anh dugc 14y vao cac thoi diém
khac nhau va c6 do che phit may dudi 10%. Anh
sau khi thu thap duoc tién hanh dong bo cac kénh
phd vé cung gia tri do phéan giai khong gian 1a
10m bang phan mém chuyén dung SNAP, sau d6
tién hanh hiéu chinh khi quyén bing phuong
phap hdi quy tuyén tinh sir dung cac gia tri do
phé mit nude cing thoi diém chup anh vao ngay
19/4/2019. bay 1a phuong phéap don gian nhung
c6 hiéu qua cao dac biét trong cac nghién cuu
chét lwgng nudce sir dung anh v¢ tinh [15].
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Bang 2. Céc anh v¢ tinh st dung trong nghién ctru

S6 hiéu canh anh

L1C_T48QWJ_A005335_2

TT Ngay

1 15/3/2018

0180315T033912
e U LG 2
o oma U LG
oo U LG o
s o U LG 2
o s U L0
B
o s LG A

2.4. Phirong phép phan tich, thong ké ban dé

Céc phép phan tich thong ké, hdi quy trong
nghién ctu dugc thyuc hién trén phﬁn mém IBM
SPSS Statistics 20, trong d6 cac két qua phan tich
déu dura trén 95% phan bd cia cac chudi sb. Cac
thong s6 thong ké co ban nhu: gia tri trung binh,
gia tri 16n nhét, gia tri nho nhat, gia tri léch
chuin, hé sb xac dinh (R2), sai s toan phuong
trung binh (RMSE), h¢ s6 goc (slope), hé sé chin
(y- Intercept) deu dugc tinh toan su dung cac
phép hdi quy tuyén tinh déu dugc xu 1y trén phan
mém nay.

So d6 phan bd SD va phan bd TSI cua hd
Linh Bam duoc thanh lap dya trén phuong phap
phan bd xac suit cia bién ngdu nhién bing
modul phan manh mat d¢ (density slicing) trong
phan mém ENVI 5.3 va bién tip trén ArcGIS
10.3.

3. Két qua va thao luin
3.1. Xdy dung phwong trinh tinh SD tur anh S2B

Két qua do SD trong ca 3 dot khao sat cho
théy SD tai hd Linh Pam khong c6 su chénh 1éch
nhiéu, dao dong chii yéu tir 0.26 dén 0.53m vao
thang 4 nam 2017; tir 0.28 dén 0.48m vao thang

31nam 2019; tir 0.30 dén 0.53 m vao thang 4 nam
20109.

Gia tri SD trung binh trén ca 3 dot khao sat
dat tir 0.34 dén 0.38 m, ung voi gia tri TSI dao
dong tu 74 - 76 twong duong muc phu dudng tir
cao dén siéu phu dudng.

Phé phan xa

400 450 500 550 GOO G50 700 750 800 850 900

Buéc séng (nm)

b)

Phé phén xa

400 450 500 550 600 650 700 750 800 850 900
Buéec séng (nm)

,c)

Phé phan xa

400 450 500 550 600 650 700 750 800 850 900

Buéc séng (nm)

Hinh 2. Phé phan xa mat nudc do tai cac diém
khao sat H6 Linh Pam dot 1 (a), 2 (b), 3(c) va vi
tri cac kénh pho cia anh Sentinel-2B.

Két qua phd phan xa mit nudc trong 3 dot
khao sat duoc thé hién trong Hinh 2-a,b,c. Qua
biéu d6 co thé thay xu huéng chung cua phd
phan xa nuéc hd Linh Bam déu co 3 diém cuc
dai va 2 diém cuc tiéu. Trong d6, mot diém nam
trong dai song xanh lyc (green: 523 - 596nm) va
2 diém ndm trong dai song can hong ngoai tuong
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ung voi khoang 696 - 712nm va 780 - 886nm.
Hai diém cuc tiéu gom mot diém nam ¢ dai song
xanh lam (blue: 450-512nm) va mot diém cuc
tiéu ndm ¢ dai song do (red: 648- 680nm). Céc
budc song ¢ diém cuc dai nam trong 2 dai song
can hong ngoai cao nhat vao ngay 01/4/2017 va
thip nhat vao ngay 19/4/2019; 20, 22/3/2019
thip hon so v6i cac bude song & cac diém cuc
dai va cyc tiéu thu duoc vao ngay 01/4/2017. Phd
phan xa ctia ho Linh Pam phan 4nh luong thuc
vat phu du (tao) co trong nudce hd kha 16n. Pic
trung dai pho phan xa mat nuéc cta HO Linh
Pam cho thiy c6 su trong dong voi phd phan xa
mit nude cac hd & mire siéu phi dudng trén thé
giéi nhu hd Carter (Hoa Ky) [16], hd Zecekoevlei
(Nam Phi) [10]. C6 thé thay, yéu t chinh chi
phéi gia tri SD cua nudc Ho Linh Pam 14 ham
lugng tao trong nudc.

Két qua cua 40 diém do tir 2 dot khao dau
cho thiy SD c6 twong quan cao nhat véi ty sb
kénh 3/kénh 4 cta anh S2B véi hé s6 xac dinh
R2 = 0.85 (hinh 3d) cho thiy tiém ning cia ty sb

nay trong vi¢c tinh toan SD tir 4nh. Trong phéan
tich nay, gia tri kénh 3/kénh 4 cua anh S2B 1a ty
s6 gia tri phd phan xa do tai mat nudc ing voi
dai song cua hai kénh phd 3 va 4. Trong diéu kién
st dung gia tri thu dugc tir dnh vé tinh, thi gia tri
tuong quan gitra SD va ty s ndy co thé thdp hon
so voi sir dung gia tri phd phan xa mit nuée do
cung thoi diém.

Két qua phan tich hoi quy tuyén tinh giita gia
tri SD va ty s6 kénh 3/kénh 4 cta anh S2B cho
thiy duong cong ham mii c6 sai sé thap nhat
(RMSE = 0.071) so véi duong thing tuyén tinh
(RMSE = 0.131), duong cong ham logarithm
(RMSE =0.110) va ham bac 2 (RMSE =0.097).
Theo d6, SD ¢6 thé tinh toan tir ty s6 kénh 3/kénh
4 ctia anh S2B bang phwong trinh ham mil sau:

SD = 1,04 - ¢~ 074B3/B4 (3)

trong d6 SD 14 d6 thiu quang ctia nudc tinh bang
do séau dia Secchi (m), B3/B4 1a ty so pho phan
xa thu duoc tir kénh 3/kénh 4 ctia anh S2B.

a) ,
RY=0.02 b) R=0.04 <) RE=029
0 a0 60
L]
50 © 50 o0 o0
0 - O 50 1)
oo o o ° e °
40 S o ° 40 L o 40 o o
2 e® e = ® 0 o © 2 e o
£30 e S| Qe o o
z o (] z 30 ® o g o %o 230 @
7 B @ » S L] L] a ° L]
20 o= Y »|0® oe Ty PO O
10 10 10
0 0 0
2
0 0.02 r 0.04 0.06 0.02 0.04 0.06 0.08 0.01 0.03 0.05 007
B2- XANH LAM B3- XANH LUC B4- DO
d) o
e
R*=0.85 ) RE=0 D R =0.25
60 60 60
50 50 * 50 o
o ®9
] Q I d [ ]
40 40 Q0 ~ 40 L °
Es0 ° , °a8 °°, | ® %
= 30 =2
= °,@3;\= ° ¢ =" oS IE—8
7] [ ] ° 7] L] g
20 20 o9 * 20 °® e
10 10 10
0 0 0
112 14 16 18 2 22 24 03 04 05 0.6 0.7 04 06 08 1 12

B3/B4 (XANH LUC/DO)

B2/B3 (XANH LAM/XANH LUC)

B2/B4( XAH LAM/DO)

Hinh 3. Do thi biéu dién moi quan h¢ tuyén tinh gitta d thiu quang (SD) va ty s6 don kénh ph lam (B) (a), luc
(b), do (c) va cac ty so kénh pho luc/do (d), lam/lyc (e), lam/do (f) ing véi cac dai song cia anh S2B.
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Dé kiém chig do tin cdy cua phuong trinh 55
(3), két qua do hién truong gia tri phd phan xa
mét nude ung voi kénh 3/kénh 4 dnh S2B va SD = 50
cia 30 diém do tai H6 Linh Dam vao ngay = -
19/4/2019 dugc st dung. Két qua cho thay, gia 'S
tri SD do thuc t& va gid tri SD tinh toan tir £
phuong trinh 3 ¢6 d6 1éch chuan nho véi sai sb b2
(RMSE) < 0.02 m, ing vGi <5% gia tri do trung v 35
binh thyc té. Két qua nay cho thiy, phuong trinh RMSE <2 cm
3 hoan toan phu hop dé tinh toan do trong cua o a0 40 50
nuée hd Linh Dam tir anh S2B (Hinh 4). SD Thye té (cm)
Hinh 4. Sai s6 giita SD do va SD tinh toéan tir

phuong trinh (3).

“'.‘.; 15/03/2018

[75-21/09/2018

Hinh 5. Phan b6 SD theo khong gian tai hd Linh Dam vao céc thang 3, 5, 7,9, 10 va 12 ndm 2018;
va thang 2, 4 ndm 2019 trén nén anh Google Earth nam 2018 khu vuc Ha Noi.
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SD ¢6 xu hudng cao hon vao cac thang dau
nam va cé xu huéng thap hon vao cac thang cudi
nam. Gia tri SD tai ho Linh Dam vao céc thang
dau nam la ddng déu hon so véi cac thang tir giita
nam dén cudi nam.

bic biét cao trong mot sO thoi diém tai vi tri
mat ho gan chung cu Linh Dam, cac vi tri cong
thai truc tiép hay cong ngam va mot phan dién
tich Pao Co co thé thay TSI rat cao dat trong
khoang 70 - 80. Két qua giai doan nay khdp so
v6i két qua phan tich ngoai thuc dia va phu hop
v6i két qua nghién ciru cia tac gia HaN.T. T. va
cong su [6] trong nghién ctru “Monitoring the
trophic state index of Lake Linh Dam using
Landsat 8 Imagery”
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Hinh 6. Muc do pht dudng qua cac thang khi so
sanh voi bang chi s6 dinh dudng cua Carslon va
Simspon [14].

Tir so d6 phan bd TSI theo ting thang ta co
thiy theo thoi gian, gi4 tri TSI ctia hd nghién ctru
trong cac thang khong gidong nhau. Phan bd
khong theo xu hudng mua, ma theo hai xu huéng
chinh. M6t 13, TSI c6 xu huéng thap hon vio cic
thang ddu nam va c6 xu hudng cao hon vio cac
thang cudi nam. Tinh tir thang 3 nim 2018 dén
thang 4 nam 2019, vao cac thang cudi nam 2018,
TSI ludn c6 gid tri cao hon so véi nhitng thang
dau nam. Vao thang 3 nam 2018, TSI trung binh
tai ho Linh Pam 14 69.7; dén thang 12 ndm 2018,
TSI trung binh tai hd 1a 76.8. Nhu vay cudi nim
2018, TSI da ting 1én voi muc ting dang ké so
v6i ddu nam 2018, cu thé TSI d ting 7.1 so v6i
thang 3 nam 2018.

Muc d6 pha dudng cho nuée hd Linh Pam
ctng dugc tinh toan, so sanh voi bang phan loai
chi sb cuia Carlson va Simpson [14] trong hinh 6.
Theo d6, cac thang déu nam & mirc d6 phu dudng
cao (Eutrophy) dén siéu pha  dudng
(Hypereutrophy) voi chi s& TSI trung binh cac
thang nam trong khoang tir 69 dén 77. Trong d6
céc diém c6 gia tri TSI nho nhét cta cac thang
déu ndm & muc phi dudng (TSI >50). Do vay,
trong sudt khoang thoi gian tir thang 3 nim 2018
dén thang 4 nam 2019, h6 ludn trong trang thai
phu dudng dén siéu phi dudng.

4. Két luan

Két qua nghién ctru cho thiy dit liéu anh S2B
¢6 nhidu wu viét trong nghién ciru va giam sat
chat luong nudc hd ndi d6. Anh S2B voi 6 phan
g1a1 khong gian cta cac kénh da phd c6 thé xur 1y
vé 10m x 10m, thiét ké cac kénh phd phu hop,
hop 1y cho giam sat chat luong nude & cac hd ndi
dia c6 dién tich nho. Do sau thau quang cua nudc
hé Linh Bam tuong quan cao nhat véi ty s6 kénh
phd xanh luc (B3) trén kénh phd do (B4) cua anh
Sentinel 2B. Phuong trinh tinh toan SD cua nudc
h6 Linh Pam c¢6 dang ham mil cua ty s6 kénh
phd nay (R2 = 0.86 va RMSE=1.7). Gia tri chi
s6 dinh dudng (TSI) tinh dugc tir két qua SD cia
nuée cho thdy nuwéc hd Linh Pam ludn trong
trang thai phu dudng cao dén siéu pha dudng véi
TSI trung binh dao dong trong khoang tir 69 -77
tir thang 3 nam 2018 dén thang 4 nam 2019. Mot
s6 khu vure ¢6 gia tri TSI cao (> 80) g v&i cac
vi tri céng chay vao hd. Trong thoi gian t6i,
nghién ctru twong ty nén dugc ap dung cho cac
anh Sentinel-2B thu dugc cac thoi diém khac
nhau, thoi diém do do sdu thiu quang va thoi
diém chyp anh can tién hanh dong thoi dé danh
gia do chinh xac cua phuong phap tinh va cling
nhu dé hiéu rd hon qua trinh phti dudng xay ra
tai cac hd nodi dia noi chung va & Ho Linh Pam
noi riéng, tir d6 c6 nhiing giai phap giam thiéu 6
nhidm méi trudng va can bang hiéu qua hé sinh
thai hd hiéu qua.
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