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Thir nghiém mé hinh héa su phan bo khong gian
cua ham luong chlorophyll-a va chi s6 trang thai
phu dudng nudc HO Tay sir dung anh Sentinel-2A
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Tém tit: Tinh toan ham lugng chlorophyll-a trong nu6e s dung dir liéu anh v¢ tinh 1a mét trong
nhung ung dung co ban cua cong nghé vien tham cho moi truong nuac. Giam sat su phan bd va
bién dong ham luong chlorophyll-a trong nuge gitp ching ta hiéu rd trang thai va qué trinh pha
dudng dién ra trong nu6e hd. Nghién ctru nay sir dung cac két qua do hién trudng va phan tich anh
vé tinh Sentinel-2A thu dugc trong thang 6/2016 dé xay dung phuong trinh tinh toan ham luong
chlorophyll-a trong nudc Hb Tay. Két qua budc dau cho thiy ham luong chlorophyll-a trong nudc
hd c6 quan hé chit ch& v6i ty sd kénh 5 trén kénh 4 cia anh Sentinel-2A bing phuong trinh ham
mil (r*=0,78, sai sd trung binh 0,12). So dd phan b ham hrqng chlorophyll-a va chi sb trang thai
phu dudng (TSI) twong ung cia nude Ho6 Tay gop phan giai thich hién tugng ca chét dwoc ghi
nhén tai ho vao dau thang 7/2016. Phuong phap va dir liéu anh Sentinel-2A trinh bay trong nghién
ctru thir nghiém nay can dugc kiém ching va ap dung cho cac ho khéc tai Ha Noi dé quan 1y ¢

hidu qua hon chét lugng nudc va giam thiéu 6 nhiém méi truong & cac hd.

Tir khéa: Vién tham, chlorophyll-a, phtl dudng, Hb Tay, Sentinel-2A.

1. Mé dau

Ung dung cong nghé vién tham dé nghién
ctru chit lwong méi truong nude da duoc tién
hanh trén thé gidi tir cudi thap ky 70 cia thé ky
20 va cho dén nay da dat dugc nhiéu thanh tuu
dang ké. Cac nghién ctru vé& tng dung cong
nghé vién tham trong giam sat cic thong sb
danh gia chét luong nude hd noi dia cling dugc
bét dau tir rat som [1-2]. Cac thong s6 co ban dé
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danh gia chét lugng nude cac thuy vuc st dung
cong nghé vién tham vé co ban 1a cac chét tao
mau trong nude nhur ham lugng tong chat ran lo
lung (TSS), d6 duc/trong ctiia nudc, ham luong
chlorophyll-a (chi sd sinh khdi tao) va ham
lwong cac chat hiru co hoa tan (CDOM: chat tao
sic vang cua nudc). Chlorophyll-a 1a sic td
quang tong hgp mau xanh 14 cdy co6 & trong
thuc vat, tdo va vi khuan lam. Trong nudc,
chlorophyll-a 1a chi thi dac trung cho sy c6 mat
va s luong cla tao, chinh vi Vﬁy, nd thuong
duogc dung nhu mét chi s6 so cap dé danh gia
sinh khéi trong nuéc. O cac qudc gia nhu Hoa



122 N.T.T. Ha va nnk. / Tap chi Khoa hoc PHQGHN: Cdc Khoa hoc Trdi dat va Méi truong, Tdp 32, S6 28 (2016) 121-130

Ky, Canada, Uc, New Zealand, chlorophyll-a
dugc dung nhu mot chi sé co ban dé danh gia
d6 phti dudng hay chét lugng nudc cua cac thuy
vuc ndi dia [3] vi n6 phan anh tryc tiép suc
khoe cta hé sinh thai thuy sinh hon la cac chi
sO thir cip nhu ti sd ctia Nito tong sd véi
Photpho tong so.

Ung dung vién tham dé tinh toan ham
luong chlorophyll-a 1a mdt trong nhiing Ung
dung co ban nhat dugc sir dung pho bién trong
giam sat chit luong nuéce [4]. Cac ving nudc
ndi dia thuong dugc dac trung boi néng d0 sinh
khdi (cua cac thuc vat ndi - phytoplankton) cao
voi  khoang dao dong ctia ham lugng
chlorophyll-a twong ddi rong (théng thuong 1a
tir 1-100 pg/L va ciing co thé 1én dén 350 mg/L
[5] thdm chi cao hon nira, dic biét la trong
truong hop “tdo nd hoa” [6]) nén viéc xdy dung
thuat toan tinh toan chi sd nay tu cac dir li€u vé
tinh tuong dbi khé khan. Thém vao do, cac
thanh phﬁn khac cuia nuéce ndi dia nhu cac chat
lo Iltng dang v6 co hodc hitu co va CDOM
thuong khong bién ddi ddng thoi cing v6i ham
luong chlorophyll-a theo khong gian va thoi
gian ciing gop phan lam cho viéc phat trién céc
thuat todn xac dinh ham lugng chlorophyll-a
cua cac vung nudc ndi dia tré nén phuc tap va
kha ning mg dung vién tham bi han ché, dic
biét 1a gifra cac thiy vuc khac nhau [7].

V¢ tinh Sentinel-2A méi dugc phong 1én
quy dao vao thang 6 nim 2015 nén it duoc dé
cap trong cac nghién ctu giam sat moi truong
nude trén thé gidi [8, 9] va gin nhu chwa duoc
cong b tai Viét Nam. Tuy vay, voi thiét ké
kénh phé hién nay, dir li€u anh Sentinel-2A c6
nhiéu diém twong dong voi anh vé tinh MERIS,
vé tinh ciing dwoc phat trién boi Co quan
Khéng gian Chau Au (ESA) trudc do dé giam
sat moi truong bién, s& 1a mot dir licu phu hop
dé nghién ctru moi truong nude.

D3 c6 rat nhidu thuat toan str dung cac ty sd
cac kénh phé phéan xa tr cac dir liéu vé tinh da
pho khic nhau dé tinh toan chlorophyll-a trong

nuéce [5, 10-15], tiéu biéu nhu thuat toan dua
trén ty 1& dai phd do-can hong ngoai [12, 16-19]
hay nhu ty 1& dai phd xanh lyc/xanh lam di
dugc ap dung thanh céng trong thanh lap ban
dd chlorophyll-a cho ving nudc dai duong va
ven bd do nhitng ving nay it chiu tic dong cia
CDOM. Nghién ciru méi nhét sir dung Sentinel
2A cho moi truong nudc cua Toming va cong
su [8] cho thay ham luong chlorophyll-a c6 mbi
quan h¢ tuyén tinh véi do 1éch gia tri cia kénh
5 va trung binh cdng cua kénh 4 vdi kénh 6 va
dugc két luan 1a twong quan cao voi ty s6 kénh
5 trén kénh 4. Tuy nhién do sy phuc tap vé
thanh phan va dic tinh cua nude hd ndi dia nhu
dd dé cap o trén nén viéc tinh toan ham luong
chlorophyll-a trong nuéc cac hd khac nhau can
phai dia vao dic trung quang hoc cua nude hd.
Nghién clru nay duoc tién hanh nham thir
nghiém tinh toan ham lugng chlorophyll-a & Ho
Tay (Ha Noi) tir dit liéu anh Sentinel-2A va chi
s6 do phi dudng cta nude hd vao thang 6/2016.
Két qua ciia nghién ctru ndy nhim phan nao
gitip giai thich hién twong c4 chét dwoc ghi
nhan tai HO Tay trong thoi diém nay (VTC
News ngay 6/7/2016).

2. Phuong phap nghién ciru
2.1. Phuwong phdp do phé hién truong

Phd phan xa mit nudc dugc do vao ngiy
1/6/2016 tai 10 diém khao sat ven by Ho Tay
ddng thoi v6i vie 1y miu nude mit xac dinh
ham luong chlorophyll-a trong nudc (Hinh 1).
Phd phan xa mat nuéc mot $O hd khu vuc noi
thanh Ha Ndi cling duoc tién hanh do tai 10
diém vao ngay 18/6/2016 sir dung may do biic
xa hién truong GER 1500 cta Trung tam
CARGIS, truong Pai hoc Khoa hoc Ty nhién.
May do burc xa hién truong GER 1500 cho phép
do quang phé dién tir mat nude tir song UV dén
can hdng ngoai (NIR) tng véi 350 nm dén 1050
nm voi do phan giai kénh phé 1a 1,5 nm. Theo
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dg’), phé phan xa cia mat nudc dugce tinh todn
bang phuong trinh (1) dudi day:

R,(A)xL,(2)

L,(2)

Trong do: Rw(ﬂ)lé phé phan xa cua mit

%100 (1)

R,(2)=

nudc duge do ngay trén bé mat nudc co6 don vi
la %; R, (ﬂ,) 1a hé¢ sb phan xa anh huong boi
bau troi duge cung cdp theo nim boi Field
Spectroscopy Facility [20]; L, (/1) 1a hé sb phat
xa thu duge cua mit nudc tai diém do; L, (/1)
1a hé sd phat xa thu dugc cua bé mit vat phan
xa chuén.

Trong nghién ctru ndy, phd phan xa mat
nuéc HO Tay do tai hién trudng viao ngay
1/6/2016 dugc ding dé xac dinh mbi quan hé
v6i ham luong chlorophyll-a trong nuéc ho.
Trong khi d6, phd miat nuée do tai cac hd vao
ngdy 18/6/2016 vao thoi diém gin nhu dong
thoi voi thoi gian vé tinh Sentinel-2A chup anh
duge sir dung dé xac dinh do léch gitra phd mat
nuée va phd cia anh —AR(A) ding dé higu
chinh anh hudng cua khi quyén.
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Hinh 1. Vi t‘ri cac diém do phé mat nudc
tai HO Tay ngay 18/6/2016.

2.2. Phuwong phdp xac dinh ham luwong
chlorophyll-a va chi so TSI

Céc mau nude mat tai cac diém do phd tai
Hb Tay vao ngay 1/6/2016 dugc thu thap tai sat
mat nudc ¢ do sau 0 - 25 cm vi cac diém do nay
déu co két qua do dia Secchi nhé hon 25 cm
(nghia 1a nuéc hd & do siu 1on hon 25 cm
khong anh huong dén phd mit nude). Mau nude
duoc léy vao chai nhya mau téi, udp lanh va dua
vé phan tich trong phong ngay trong ngay.

Trong phong thi nghiém, ham luwong
chlorophyll-a trong miu nuéec HO Tay tai cac
khao sat dugc xac dinh dua vao phuong phap
tric quang trong dung dich acetone 90% sir
dung may so mau Hach DR 5000 theo phuong
phap chuan APHA [21] duoc cip nhét, bd sung
boi Parson [22]. Theo @6 chlorophyll-a (Cepy)
duoc xac dinh theo phuong trinh (2):

Cchi-a =

11,85x (E664 — E750)-1,54 x (E647 — E750)-0,08x (E630 — E750)
1_V1x1000
Rz )

Trong d6: V1 1a thé tich acetone (10 mL);
V2 la thé tich nudc mau duoc loc; d: do dai
truyén quang (cuvet lcm). E630, E647, E664,
E750 1a hé s6 hép thy anh sang cia dung dich
tai cac budc song 630, 647, 664 va 750 nm.
Pon vi cua chlorophyll-a dugc tinh toan theo
phuong trinh (2) 1a (ug/L).

Chi s TSI cho nuéc hd duge tinh toan dua

trén ham luong chlorophyll-a (787, ,) dugc
dé xuat boi Carlson va Simpson [23] nhu sau:

TSI cpi—g = 9,84><1n(CChl,a)+ 30,6 (3)

Theo d6, muc do phu dudng cia hd duoc
xac dinh theo chi s TSI va ham lugng
chlorophyll-a trong nudc duoc thé hién trong
bang 1.

2.3. Phwong phap xu ly anh vé tinh
Anh vé tinh Sentinel-2A véi do phan giai

10 m cua cac kénh da phd, chup tai H6 T4y vao
ngay 18/6/2016 dugc st dung trong nghién ctru
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nay. Dt liéu anh nay duogc ghi nhan boi vé€ tinh
Sentinel-2A - mdt vé tinh quan sat Trai DAt
thudc Chuong trinh Copernicus cia Co quan
Khong gian Chau Au (ESA), dugc phéng 1én
qui dao ngay 23/6/2015. Pay la vé tinh gin
thiét bi thu nhan anh da phd voi 13 kénh phd
trong dai tir 443 nm dén 2190 nm cho ving
rong 290 km. Dic trung kénh phd cua anh vé
tinh Sentinel-2A dugc thé hién chi tiét trong
bang 2 duéi ddy cho thiy anh c¢6 cac kénh pho
rt thuén loi cho viée giam sat chét luong nudce
sir dung ty s cac kénh phd trong dai song do va
can hong ngoai [12, 16-19] 1a kénh cin hong
ngoai 5, 6 va do (kénh 4).

Anh vé tinh Sentinel-2A ving nghién ctru
(Hinh 2) da dugc hi€u chinh hinh hoc va buc xa
truée khi dén tay nguoi st dung (c6 ma sb

S2A OPER MSI L1C TL SGS_20160618T
084358 A005163 T48QWIJ) nén trong nghién
ctru nay anh chi dugc hi€u chinh khi quyén dua
vao phuong phap loai trir diém den (Dark
subtraction dugc dé xudt boi Chavez [24]) su
dung dir liéu AR(L) do nguoi dung cung cap 6]
day, do léch trung binh AR(A) cia 10 diém do
vao ngay 18/6/2016 dugc tinh toan gitra phd
phan xa do dugc trén mat nuéc R, (L) tai bude
song trung tim kénh phd anh st dung va gié tri
phé thu duoc tir pixel anh tuong tng Ry(L) theo
phuong trinh (4).

Z [R,(2)- Ry (2)]

10

“4)

Béng 1. Mbi quan hé giira chi s6 TSI, ham luong chlorohphyll-a
voi mue d§ phi dudng cia nude ho [23]

TSI Chlorophyll-a (ug/L) Mirc 46 phlt dudng
<30 <0,95 Nghéo dinh dudng
30-40 0,95-2,6 (oligotrophy)
40 - 50 2,6-7.3 Trung binh
(mesotrophy)
50-60 7,3 -20 Phti dudng
60 - 70 20 - 56 (eutrophy)
Siéu phu dudng
70 - 80 56 - 155 (hypereutrophy)

Béng 2. Cac thong s dit lidu vé tinh Sentinel 2A

N 2 Budc song Do rong cua Do phan giai
Kénh pho trung tam (nm) dai phd (nm) (m)
1 443 20 60
2 490 65 10
3 560 35 10
4 665 30 10
5 705 15 20
6 740 15 20
7 783 20 20
8a 842 115 10
8b 865 20 20
9 945 20 60
10 1375 30 30
11 1610 90 20
12 2190 180 20
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Hinh 2. HO Tay trén anh Sentinel-2A (a) va kénh 5 (b), kénh 4 (c) ctia anh.

Phiwrong phdp phan tich thong ké va ban do

Céc phép phan tich hdi quy, thong ké co
ban, tinh toan d6 1éch, do sai sd trong nghién
cuu dugc thyc hién st dung ph?m mém IBM
SPSS Statistics 20. Hé s6 twong quan dugc tinh
toan trong bai bao 1a hé s6 Pearson. Cac phép
phan tich déu dwa trén 95% phan bd cua cac
chudi sd.

Bén d6 phan bb ham luong chlorophyll-a va
phan bd chi sb trang thai pht dudng (TSI)
tuong ung dugc thanh 1ap dua trén phuong
phap phan bd xac suat ciia bién ngiu nhién sir
dung modul phan manh méat d¢ (density slicing)
trong ENVI 5.3 va bién tap trong ArcGIS 10.2.

3. Két qua va théo luan

3.1 M@' quan hé gitta ham luong chlorophyll-a
va pho mat nuéce

Két qua phan tich ham luong chlorophyll-a
trong nuéc HO Tay vao ngay 1/6/2016 tai 10

500 4

dd phan xa (%)

diém do cho thiy ham luong chlorophyll-a dao
dong tir 73 dén 164 pg/L, trung binh 1a 117
ug/L, d6 1éch chuan gitra cac diém do 1én t6i 27
ug/L. Nhu vdy, dua theo chi s trang thai phu
dudng (TSI) cua hd dwgc dé xuét boi Carlson
[25] va phan loai bdi Carlson va Simpson [23]
thi nuéc hd tai nhimg diém do co gia tri TSI
vao khoang 70-80 trng v&i mire si€u phu dudng.

Hinh 4 dién ta phd phan xa ctia nuéc HO Tay
va gia tri ham lugng chlorophyll-a twong Ung tai
mdi diém do. Theo do, phé phan xa ctia nudc Hb
Tay thé hién 2 diém cuc dai (peak) va 2 diém cuc
tiéu, trong do6 hai diém cuc dai ¢ budc soéng 550
nm va 706 nm va cuc tiéu & budc song 438 nm va
675 nm. Dura trén vi tri phan bd ctia cac kénh phd
clia anh Sentinel-2A (Hinh 3), cic kénh phd tmg
voi diém cuc dai (peak) ctia phd phan xa 1a kénh 5
(can hdng ngoai) va kénh 3 (xanh luc), trong khi
kénh 1 (xanh lam) va kénh 4 gin véi diém cuc
tiéu cua phd phan xa mat nudc.

= Chl-a =73 (ug/L)
s Chl-a= 1065 (ug/L)
— .. Chl-a=14738 (uglL)
===~ Chl-a=132 (ug'L)
- - — Chl-a=164 (ug'L)
— . = Chl-a=137 (ug’L)
= — Chl-a=1058 (ug’L)
....... Chia =988 (ugl)
i, —— Chl-a =979 (ugL)
“gd — . CHa=117(mgl)

400 450 500 550 600 850 700 750 800 850 900

bwé&c séng (nm)

Hinh 3. Ph phan xa ciia mat nudc Hb Tay, vi tri cac kénh phé anh Sentinel 2A (bl - b7 ung v6i kénh 1 - kénh 7)
va ham lugng chlorophyll-a (Chl-a) twrong tng (ug/L).
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Hinh 4. Mbi quan h¢ gitra ham lugng chlorophyll-a (Chl-a) va ty s6 phd phan xa mit nudc
trong duong ty sO kénh anh Sentinel-2A: a) kénh 3 véi 1; b) kénh 3 v6i 2; ¢) kénh 5 v6i 4;
d) kénh 6 v6i 4; ) kénh 8 véi 4; f) tong cua kénh 5 va 6 véi kénh 4.

Tuong quan cta chlorophyll-a tmg vdi cac
kénh phd cia anh Sentinel 2A thé hién 13 xu
hudng twong quan nghich voi pho phan xa tai
kénh 1 va 2 ctia anh véi hé s6 tuong quan lan
luot 1a 0,81 va 0,75. Trong khi d6, tuong quan
ctia chlorophyll-a voi ty sd cta 2 kénh pho
tuong ddi cao, vai: b3/bl 12 0,83; b3/b2 14 0,88;
b5/b4 1a 0,98; b6/b4 1a 0,72 va b7/b4 1a 0,33.
Ty s6 3 kénh phé thuong duoc danh gia 1a co
d6 chinh xac cao trong tinh toan chlorophyll-a
dung dit lidu anh vé tinh sir dung ty sd cua tong
2 kénh phd hong ngoai (R(704) va R(490): &
day tng véi tong gia tri kénh 5 va 6 cua anh
Sentinel-2A) trén kénh phd budc song do
(R(675): ¢ day ung voi kénh 4 cua anh
Sentinel-2A) ciing dwgc ddnh gia. Hinh 4 thé
hién mdi quan hé cua chlorophyll-a va cac ty s6
kénh pho noi trén str dung thuat toan hoi quy
xac dinh duong cong tinh toan. Theo do, ham
lwong chlorophyll-a cho két qua chinh x4c nhat
khi sir dung ty s6 kénh 5 trén kénh 4 cua anh

Sentinel-2A bang phwong trinh ham mii véi hé
s6 xac dinh r* = 0,96 va gia tri sai s6 cua phép
tinh 13 0,052 (ug/L) (Hinh 4c).

3.2. Phdn b6 ham lrong chlorophyll-a tinh todn
tir anh Sentinel-24

Hinh 4a biéu dién két qua so sanh giira ty sb
kénh 5 trén kénh 4 cua 10 diém anh Sentinel-
2A chup ngay 18/6/2016 va ty phé mit nudc
cua budc song tUng voi 2 kénh nay
(R(705)/R(665)) do cing ngay tai cac ho Ha
No6i. Mdi quan hé nay cung cap phuong trinh
tinh toan tir phd anh sang phd mit nude vao
ngay 18/6/2016 Moi quan hé nay thé hién su
tuong quan rat chit chd (R=0 95) giita phd anh
va phd miat nudc, gia tri sai so trung binh nho
(0,001, twong tng 2,9% gia tri trung binh) cho
thay phuong phap hiéu chinh khi quyén da
thuc hién c6 @6 chinh xac cao, phu hop cho
nghién ctru.
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Hinh 5. Méi quan h¢ gitra: a) R(705)/R(665) do dugc tai mat nudc - R,(A) va anh - R(2); b) ham luong
chlorophyll-a va ty so pho phan xa kénh 5 vdi kénh 4 cia anh Sentinel-2A.

T mdi quan hé ndi trén (Hinh 4a) ham
luong chlorophyll-a trong nudc HO Tay ngay
18/6/2016 dugc xac dinh bdi ham mi va ty $6
kénh 5 trén kénh 4 cua anh Sentinel-2A. Vi hé
s6 xac dinh twong ddi cao (1> = 0,78), gia tri sai
s6 chuan ctia phép tinh vao khoang 0,12 pg/L
cho thay ham luong chlorophyll-a trong nuéc
Hd Tay c6 thé duoc tinh twong dbi chinh x4c tir
ty s6 2 kénh phd anh noi trén bﬁng phuong trinh
ham mii sau:

b5
b4

c =2527-¢ (5)

chlorophyll-a

Trong do: ham lugng chlorophyll-a c6 don

b .
vi la (ug/L); b—5 ung véi ty sO kénh 5 trén
4
kénh 4 cua ér}h Sentinel-2A sau khi da hiéu
chinh khi quyén.
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So d6 phan bd khong gian cua ham lugng
chlorophyll-a trong nudc mat Hb Tay tinh toan
tor anh Sentinel-2A dya vao phuong trinh (5)
duoc trinh bay trong Hinh 6a. Theo d6, ham
luong chlorophyll-a trong nudc hd dao dong tir
42 pg/L dn trén 1000 pg/L. Ving c¢6 ham
luong chlorophyll-a trén 500 ug/L trai rong dén
hang tram hecta. Theo nhu md ta cua Carlson
va Simpson [23], khi chlorophyll-a trong nudc
16n hon 500 pg/L thi hién tugng nd hoa xay ra
va c6 thé gay chét mot s6 loai ca4 mua he. Piéu
nay phu hop hién tuong thuc té tai H Tay vao
ngdy 6/7/2016 khi ca chét dat vao phan ven hd
phia cudi dudng Budi duoc ghi nhan béi ban tin
VTC (VTC News ngay 6/7/2016).
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Hinh 6. So' d6 phan b ham lugng chlorophyll-a (a) va chi s trang thai phi dudng (TSI)
twong Ung cua nudc HO Tay tinh toan tir anh Sentinel-2A chup ngay 18/6/2016.
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Te két qua tinh toan ham luong
chlorophyll-a trong nuéc mat H Ty, Hinh 6b
mod hinh hoa su phan bb khong gian cua chi s6
trang thai phti dudng cta nuéc hd TSI dua trén
phan loai cta Carlson va Simpson [23]. Theo
d6, phan 16n dién tich mat nudc HO Tay (99%
tong dién tich) ¢ trang thai siéu pht dudng
trong thang 6/2016 (TSI > 70). Dac biét, ving
¢6 TSI > 80 trai rong, chiém gan 50% tong dién
tich mit nude hd gay chét cac loai ca nho song
& tang mat. Két qua nay 1a mot trong nhiing
bang ching giai thich vi sao cac loai c4 song &
tang giita va day (ho ca Chep) chiém wu thé
trong hé sinh thai Hb Tay [26].

4. Két luan

Két qua nghién ctu cho thdy ham lugng
chlorophyll-a trong nuéc mit cua HO Tay co
thé tinh toan tir ty s6 kénh 5 (705 nm) trén kénh
4 (655 nm) cua anh Sentinel-2A. Két qua vé
phan b khong gian ciia ham lwong chlorophyll-
a trong nudc mat tinh toan tir anh Sentinel-2A
gitp thanh 1ap so d0 chi s trang thai phu
dudng ciia nude hd va giai thich hién tuong ca
chét tai hd trong mua hé. Theo d6, ham luong
chlorophyll-a trong nuéc mat HO Tay dao dong
tr 42 pg/L dén trén 1118 pg/L vao ngiy
18/6/2016, mg voéi mirc TSI tir 60 dén 100.
Vung c¢6 hién tuwong no hoa tng voi mic
chlorophyll-a > 500 pg/L tmg véi TSI > 80
phan bd & ving nudc phia bic hd, c6 do phu
rong trén 50% dién tich hd. Qua nghién ctru
nay, anh Sentinel-2A vo&i d§ phan giai khong
gian cua cic kénh da phd 10m, thiét ké cac
kénh phd hop 1y hoan toan phu hop cho giam
sat chat luong nudc ¢ cac hd nodi dia co dién
tich nho. Trong thoi gian toi, nghién ctiu tuong
tu nén dugc ap dung cho cac anh Sentinel-2A
thu duoc ¢ nhiéu thoi diém khic nhau, thoi
diém do chlorophyll-a va chup anh can tién
hanh ddng thoi dé danh gia do chinh xac cua
phwong phap tinh va ciing nhu dé hiéu r5 hon
qué trinh pht dudng xdy ra tai Ho Tay, tir d6 c6
nhimg giai phap giam thiéu 6 nhiém moi truong
va can bang hiéu qua hé sinh thai hd hiéu qua.

Loi cam on

Nghién ctru nay dugc thuc hién dudi sy tai
trg ciia Quy Phat trién khoa hoc va coéng nghé
Quéc gia cho d& tai NAFOSTED ma s 105.08-
2013.12. Tac gia bai bao xin tran trong cam on
sy tai trg cua Quy, déng cam on to1 ESA va
Trung tam CARGIS, Truong DPai hoc Khoa hoc
Ty nhién - PHQGHN vi di cung cap anh
Sentinel va thiét bi do phd hién trudng cho
nghién ctru nay.
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First Experience in Modeling Spatial Distribution
of Chlorophyll-a Concentration and TSI in the West Lake
Water Using Sentinel-2A Image

Nguyen Thi Thu Ha, Bui Dinh Canh,
Nguyen Thien Phuong Thao, Bui Thi Nhi

Faculty of Geology, VNU University of Science, 334 Nguyen Trai, Thanh Xuan, Hanoi, Vietnam

Abstract: Estimation of chlorophyll-a concentration is a key topic of remote sensing applications
for water environment. Monitoring spatial-temporal change of chlorophyll-a concentration in surface
water helps better understand the water trophic state and eutrophication process within the waterbody.
This study used field measured result of water reflectance and chlorophyll-a concentration and
compared it to Sentinel-2A image band ratio of band 5 versus band 4 obtained in June 2016 to develop
an estimation model for chlorophyll-a concentration. Result confirmed an accurate estimation model
for chlorophyll-a concentration in the West Lake (Ho Tay) by an exponential function of band 5
versus band 4 ratio (r* = 0.78, mean standard error = 0.12). Resultant maps of chlorophyll-a
concentration and corresponding TSI spatial distribution within the West Lake water provided
evidences to identify the cause of fish-kill phenomenon recorded in the lake in early July 2016. Study
methods and data stated in this study can be applied into other lakes in Ha Noi city for more effective
environmental management.

Keywords: Remote sensing, chlorophyll, West Lake, TSI, Sentinel-2A.



