Nghién curu
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Toém tit
Chlorophyll-a la chi thi dac trung cho sy co mat va 56 lwong cua tao, vi khudn
lam; thuwong dwoc ding nhie mét chi so co ban dé danh gid dé phii dwéng hay cht
luwong nudc cua cdc thuy vuc noi dia vi no phan anh truc tié'p stwee khoe cua hé sinh
théi thuy sinh. Sir dung di liéu vién tham dé tinh toan ham lwong Chlorophyll-a ld
mét trong nhitng iing dung co ban trong gidm sdt chdt heong niede, véi wu thé cung
cdp thong tin thuwong xuyén va lién tuc quan sdt trong mot ving rong lém. Bai bdo
trinh bay két qua sir dung anh vé tinh VNREDSat-1 dé xdc dinh phdan bé ham leong
Chlorophyll-a khu viee dam phd va cira bién Thudn An - Thira Thién Hué phuc vu cong
tac danh gia hién trang moi truong nuoc. Gia tri thuc do va gid tri tinh toan trén anh
la twong dong, hoan toan kha thi khi vmg dung dnh VNREDSat-1 vao tinh todn ham
luwong Chlorophyll-a.
Tir khéa: Chlorophyll-a; VNREDSat-1; M6i trudng nudc; Thira Thién Hué.
Abstract

Using VNREDSat-1 satellite images to determine the distribution of Chlorophyll-a
in the lagoon and Thuan An estuary, Thua Thien Hue province

Chlorophyll-a is an indicator for the presence and quantity of algae,
cyanobacteria; It often used as a basic indicator to assess the eutrophication or
water quality of inland water bodies because it directly reflects the health of aquatic
ecosystems. Using remote sensing data to extract Chlorophyll-a is one of the basic
applications in water quality monitoring with the advantage of providing information
regularly and continuously observed in a large area. This paper presents the results
of using VNREDSat-1 satellite images to determine the distribution of Chlorophyll-a
in the lagoon and Thuan An estuary, Thua Thien Hue to serve the assessment the
current state of the water environment. The real measured value and image value
are similar. It is completely feasible when applying VNREDSat-1 image to calculate
Chlorophyll-a.

Keywords: Chlorophyll-a; VNREDSat-1; Water environment; Thua Thien Hue.
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Nghién ciru

1. Pat van dé

Chlorophyll-a (Chl-a) 1a mot chat
diép luc cho biét vé lugng tao phat trién
trong nudc, c6 thé duoc sir dung dé phan
loai diéu kién dinh dudng cua mot ving
nuéc mit hay danh gia chat luong nudc
cua céc thuy vuc ndi dia vi phan anh truc
tiép duogc suc khoe ctia h¢ sinh thai thuy
sinh [10], tuy nhién cac tai liéu do dac
truc tiép ciing nhu luu trit Chl-a 13 rat it
va khong lién tuc [14].

Hién nay, trong nudc da cd nhiing
nghién ciru tién hanh phéan tich ndng do
Chl-a bang cac phuong phap do dac truc
tiép [9] hay tmg dung cong nghé vién tham
thong qua dir liéu anh chup bé miat nudc
[7,10,11,14]. Cac nghién ctru nay déu su
dung céc nguén dir 1i€u anh nhu MODIS,

Landsat, hay Sentinel-2 dwoc nhiéu nghién
ctru trén thé gioi thuc hién va cong bd do
d6 c6 nhitng thuan loi nhat dinh.

Dt liéu anh VNREDSat-1 duoc dua
vao str dung tir nam 2013 véi bdn kénh
da phé Red, Green, Blue, NIR va d6 phan
giai khong gian la 10 m. Mac du da cé
nghién ctru cho rang ngudn dit liéu nay
khong thich hgp véi cho viée tinh toan
ham lugng Chl-a do khong c6 cac kénh
phd & dai nhé hon 430 nm [11], nhung
khi so sanh voi cac kénh phd cta anh
Landsat-7, Landsat-8 (Bang 1) la nhiing
dir ligu da duogc 4p dung dé tinh toan
ham luong Chl-a [5,1,2], cho thz?iy anh
VNREDSat-1 c6 kha nang tinh toan dugc
ham luong Chl-a va diéu nay ciing da
duoc nghién ctiru gan day cong bd [4].

Bing 1. So sanh kénh pho ciia VNREDSat-1 va Landsat-7, Landsat-8

Kénh pho VNREDSat-1 Landsat-7 Landsat-8
Blue 450 - 520 (nm) 441 - 514 (nm) 452 - 512 (nm)
Green 530 - 600 (nm) 519 - 601 (nm) 533 - 590 (nm)
Red 620 - 690 (nm) 631 - 692 (nm) 636 - 673 (nm)
NIR 760 - 890 (nm) 772 - 898 (nm) 851 - 879 (nm)

Bai bao nay dé cap dén nghién ciru
st dung anh vé tinh VNREDSat-1 dé xéc
dinh phan bd ham luong Chl-a khu vuc
dam pha va ctra bién Thuén An - Thira
Thién Hué, trén co so thira ké nghién ctru
trude day [4]. Két qua cho thdy mot cach
nhin truc quan vé phan bd ham lugng
Chl-a trong khu vuc nghién ctru ddng thoi
cung cép thong tin phuc vu cong tac danh
gia hi¢n trang moi truong nudc.

2. Khu vue nghién ctru

Ctra Thuan An cach thanh ph6 Hué
15 km vé phia dong bic. Ctra nay 1a thuy
16 chinh thong song Huong qua phé Tam
Giang ra Bién Pong. Vi 1a nut giao thong
nbi lién ving can duyén va luu vuc song
Huong, ctra Thuan An dong vai tro trong
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yéu ddi v6i c6 d6 Hué vé mit chién lugc,
thuong mai, cling nhu kinh té. Bén canh
d6, hé dam phd Tam Giang - Cau Hai
dugc xem 1a hé théng ¢am pha 16n nhét
Pong Nam A véi dién tich gan 22.000 ha
mit nudc, kéo dai 68 km doc b bién cua
tinh Thira Thién Hué [15].

v

Hinh 1: Vi tri khu vuwc nghién cuu
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Trong nhiing nim qua, chit lugng
moi trudng nudce bi anh huong va 6 nhiém
tr cac hoat dong sinh hoat, cang c4, giao
thong cang, du lich, nudi trong thuy san.
Nudc ¢6 ham lugng 6xy hoa tan cao, it
bi 6 nhiém chét hiru co nhung ham lugng
chat hitu c6 xu hudng cao hon cac ving
khac, du luong hoa chét bao vé thuc vt
¢6 clo van xuét hién trong nudc. Hién nay,
tinh va thanh phé Hué da thyc hién nhiéu
bién phap dé cai tao méi truong nudce tai

Nghién ciru

day va da co nhitng két qua kha quan.

3. Dir liéu va phwong phap
nghién ciru

3.1. D li¢u

Anh vé tinh VNREDSat-1 sir dung
dé tinh toan ham lugng Chl-a khu vuc
dam pha Tam Giang trong 01 canh anh c6
d6 phan giai 10 m (d6i v6i kénh da pho),
d6 rong dai quét 1a 17,5 km, cac thong s6
cu thé nhu Bang 2:

Bing 2. Thong sé cianh anh VNREDSat-1 khu vwe nghién ciru

Ngay chup | Goc nghiéng | Goc phwong | Goc nghiéng | Goc nghiéng | Goc phwong | Goc cao mdt
vé tinh vi vé tinh doc ngang vi mdt troi troi
13/4/2022 28,5532° 209,9502° | 24,5060° 8,16607° 112,8199° 70,4987°

3.2. Phwong phap nghién cuu

Trong nhiing nim qua rat nhiéu thuat
toan da duoc phat trién dé udc tinh nong do
Chlorophyll, mdi nha khoa hoc lam viéc cho
mot khu vuc cu thé két qua 1a co6 céac dang
thuat toan cac vung nude khac nhau (OC4
phat trién boi O ¢ Reilly et al., 1998 [12],
thuat toan NIR-red phat trién boi Moses
et al., (2012) [8]), mot trong sd cac thuat
toan trén c6 thé dugc sit dung dé wdc tinh
t6t Chl-a ctia khu vuc ven bién Viét Nam.
Khu vuc nghién ctu 13 cira bién Thuén An
14 noi chiu anh huéng manh do thay triéu,
hoat dong dan sinh khu vuc xung quanh,
hoat dong nudi trong thily san tai hé dam
pha Tam Giang - Cau Hai nén muc tiéu 1a
can phai lya chon va dua ra thuat toan thich
hop nhat voi khu vue da lya chon.

Nhiéu nghién ctru vé viée trién khai
cong thue tinh ham luwgng Chl-a da duoc
tién hanh, tuy nhién c6 thuat toan OC4 2

duoc phat trién trén nén OC4v6 dem lai
d6 chinh xac gan nhu tuong déi voi gid tri
thuc do. Thuat toan nay da dugc trién khai,
thuc nghiém véi vung nuéc ven bo Viét
Nam noi chung va vung ven Nhon Trach
ndi riéng sau do so sanh véi gia tri thue do
nhing ndm trude d6 va két qua thi hdu nhu
chinh xac, day 12 mot phién ban cai tién
ctia OC4v6 sir dung 4 kénh ti 18 16n nhat.
Thuat todn mai nay giap chiing ta ude tinh
trén viing bién ven by Viét Nam Chl-a ¢6
gia tri tir 0,132 dén 33,37 mg.m?, trong
tuong lai c6 thé str dung cho nhing ving
nude ven bd ¢6 tinh chat nudc twong tu.

Xuét phét tir thuat toan dau tién la
Ocean Chlorophyll 4 (OC4), thuat toan
mau dai duong thuc nghiém nay co loi thé
tiém ning duy tri kha ning cam bién tin
hiéu vé tinh cao nhat ty 1€ nhiéu trén bac
ba pham vi gia tri nong dd chlorophyll.
Cong thuc dugc str dung sau day:

Chl — a = 100-4708-3.8469xR+4.5338+R?~0.4434+R* _ () 0414 (1)
Voi:
— max(R7S443—RTS499—RTSs510)
R =log o ) @)
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Tap chi Khoa hoc Tai nguyén va Méi truong - S6 44 - nam 2022



Nghién ciru

Rrs, .., Rrs

443°

RrsSlO’
blic xa cua kénh phod 443 pm, 490 um,
510 um, 555 um (W/str/ pm/m?).

190° Rrs,, la gia tri

Thuat toan thtr hai dugce st dung 1a
Thuat toan MERIS-based NIR-red. Cac

thuat toan hai kénh va ba kénh NIR-red
phil hop dé wdc tinh mot cach twong déi
chinh xac ndng d6 Chl-a c6 khoang gia
tri cao, tor 1,09 mg.m?- 107,82 mg.m>.
Thuat toan hai kénh va ba kénh NIR-red
tuong ung véi cac phuong trinh sau day:

Chl — a = 61.324 55708 _ 37 94
RTS665
Chl 232.29 1 R 23.174 ®
—a=232. — +23.
@ [(Rrs665 Rrs708) ’ rs753]

Rrs, ., Rrs, ., Rrs_ . la gia tri birc xa
ctia kénh phd 665 um, 708 pm, 753 pm,

(W/str/ urn/m‘z).

Chl — a = 10(0.3272—2.994*R+2.7218*R2—1.2259*R3—0.5683*R4)

Vi R gidng nhu truong hgp OC4

Sau khi thtr nghiém thudt toan
OC4v6 dugc wde tinh 1a phit hgp nhat cho
cac vung ven bién Viét Nam, tuy vay, cac
két qua thu dugc van c6 chénh 1éch Chl-a
ude tinh va thuc do van kha dang ké va

Chl—a = e4

Véi:

A=a*(lgg)3+b*(lgg)2+c*lgg+d

Trong d6 B, G la gia tri buc xa tai
kénh Blue va kénh Green cua dir liéu anh
VREDSat-1 hodc dix liéu khac twong duong.

Cac hé sd a, b, ¢, d 1an luot 1a: a =
0.36,b=-2.07,¢c=1.96,d=0.706

Hinh 2: Quy trinh thanh lp ban do phén
bé ham lwong Chl-a tiv anh VNREDSat-1
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Thuét toan cubi cing 1a thut toan
OC4v6. bay 1a mot phién ban cap nhat
(ndm 2009) cua OC4, phuong trinh dung
dé wdc luong Chl-a la:

4)
can phai duoc thu hep. Do vdy da chinh
stra cac hé sb va st dung ham mii ty nhién
cho phu hop véi diéu kién thuc té tai khu
vuc nghién ctru 1a vang nude ctra Thudn
An. Sau chinh stra, cong thttc tinh ham
lugng Chl-a s€ la:

()

(6)

Quy trinh thyuc hién trong nghién ctru
nay dugc mo ta trong Hinh 2.

4. Két qua

4.1. Tinh chuyén gid tri anh

Anh VNREDSat-1 1 anh vé tinh da
phé, mudn st dung gia tri phan xa thyuc cia
cac ddi twong trén mat dét thi phai thuc
hién cac bude tinh chuyén, Cu thé nhu sau:

Tinh chuyén gia tri d6 xam sang gia
tri btrc xa theo cong thure sau:

Y(p, b)

R(p,b) = K,
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Trong do6: R(p, b) 1a gia tri birc xa thu
dugce tir canh anh. Pon vi do 1a W/(m?.
Sr.um)

Y(p, b) 1a gia tri tin hiéu dau ra. Pon
vi 1a LSB (da duoc hi¢u chinh gié tri tdi

Nghién curu

va hé sb ting ich twong quan giita cac
diém anh).

K, la hé s6 chuyén dbi chinh xac
doi véi tung kénh theo Bang 3. Pon vi la
LSB/(W.m?sr'um)s

Bdng 3. H¢ so chuyén doi chinh xdc

H@ 56 chuyén doi chinh xac : K, E,

Kénh Tén Giatri K, Giatri E,
Bl Blue 1.6382548072236700 1967
B2 Green 1.6213056650501201 1812
B3 Red 1.8478962570830899 1527
B4 NIR 2.5112173640667201 1085

Tinh chuyén gia tri blrc xa sang gia
tri phan xa
R(p,b) 22

,b) =
p(p.b) 1-[Ebcoses s

Trong d6: d 1a khoang cach tir Trai dat
dén Mt troi theo don vi thién van Bang 4

O, la goc cao mit troi;

E, 1a gia tri blrc xa mat troi (Bang 2).
bon vi W/(m?.um)

Bing 4. Khoding cdch tir trdi dit dén mat troi theo don vi thién vin

Khodng cach tir Trai dat dén Mat trei theo don vi thién van (d. )

MNgay Khodng MNgay Khoang Ngay Khoang MNgay Khodng Ngay Khoang
trong cach trong cach trong cach trong cach trong cach
nam n#m . n3dm nam nam |
1 |o98331| 74 [099446| 152 [1.01403 | 227 |101218| 305 | 099253 |
15 [0.98365 | 91 099926 | 166 | 101577 | 242 |1.009%9 | 319 | 0.98916 |
32 | 098536 | 106 [1.00353 | 182 | 1.01667 | 258 | 100566 | 335 | 0.98608 |
46 | 0.98774 | 121 | 1.00756 196 | 1.01646 | 274 | 1.00119 | 349 098426 |
60 090084 | 135 | 1.01087 | 213 101497 | 288 | 099718 365 | 098333 |

4.2. Tinh gid tri Chl-a

107340 107'360°E 107'380°E

16400N

163BON 16°38ON

16 4ON

16320N

300N

10ra00E

Hinh 3: Phin b6 ham lwgng Chl-a tinh
toan tir dnh VNREDSat-1

Sau khi tinh toan xong gia tri buc
xa, gia tri phan xa tién hanh tinh gia tri
Chl-a theo cong thtrc da trinh bay & Muc
3, ap dung voi cac thong sb clia canh anh
(Bang 2).

Sau khi tinh toan, nhom nghién ctru
thuc hién kiém tra do chinh xac cua cong
thire béng cac mau xét nghiém thyuc dia.
Cac mau nudc nay duoc phan tich theo
phuong phap Lorenzen (1967), theo tiéu
chuan Viét Nam TCVN 6662 - 2000. Don
vi cua ham lugng Chl-a su dung trong
nghién ctru nay 1a pg/L.

S liéu thu thap thuc dia va két qua
do dac trén anh sau khi tinh toan dugc mo
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ta trong bang dudi day va so sanh su khac
biét giita hai gia tri ndy dugc thé hién
trong Hinh 3. Thoi diém ldy mau dién
ra tir ngay 10 - 13/4/2022 dé dam bao su
ddng nhét véi thoi diém chup anh.

Do khu vuc nghién ctru la khu vuc
cira bién nén dudi su hoat dong cua
thuy triéu va song, gia tri Chl-a theo
moi gid trong ngay di co sy thay doi

nhat dinh. Dé dong nhat véi dir liéu
anh 1a diéu kho khin, do vy nhom tac
gia d4 lya chon cung mot thoi diém 14y
mau trong cac ngay lién tuc nhau. Pong
thoi, véi kha nang chup 1ap lai trong ba
ngay cua vé tinh VNREDSat-1 thi co
thé thu duoc hai bo dit 1iéu anh, tuy vay
dir liéu anh ngay 10/4/2022 khong st
dung do nhiéu may.

Bdng 5. Gid tri Chl-a thuc dia va trén dnh ( don vi ng/L)

STT | S6 li¢u thue dia | S6 liéu trén dnh| STT | SO liéu thuc dia | S6 li¢u trén anh
1 1.5 2.0 8 2.4 2.2
2 2.3 2.0 9 2.1 2.2
3 2.1 2.0 10 2.2 2.2
4 1.9 2.0 11 2.0 2.2
5 2.5 2.0 12 1.8 2.2
6 2.1 2.0 13 2.2 2.2
7 1.6 2.1 14 2.2 2.2

o= (G14 tri Chl-a tir
thuc dia

e (5i4 tri Chl-a
tinh tir anh

Hinh 4: So sanh gid tri do dac mdu thuwe dia va gid tri tinh todn tiv anh

Két qua so sanh chi ra sy tuong dong
gilta cac mau thu thap tur thye dia va tinh
toan tir anh. Céac gid tri nay dao dong 16n
nhét tai diém kiém chimg s6 1 va s 5 (0,5
ng/L). Pidu nay dam bao do tin cdy cua
thuat toan dé xut trong nghién ciru.

Tir Bang 5 c6 thé thiy, gia tri Chl-a
tinh toan trén anh gan nhu bang nhau, su
sai khac 1a rat it. Nguyén nhén cia diéu
nay 1a do cac diém miu nam trong cung
mot khu vuc nudi tréng thuy san thudc
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pha Tam Giang va dam Cau Hai, c6 diéu
kién tu nhién va cung k¥ thuat, mua vu
nudi trdng trong dong. Hon nita, hai ving
nay da duogc cai tao nhiéu nén dam bao
tinh on dinh gan nhu ving nuéc kin va
tai thoi diém chup anh chua c6 nhiéu hoat
dong cua thuy triéu.

Mic du két qua thu duogc 1a kha quan,
nhung thuit toan nay méi dang dung lai
& ddi tuong tai nguyén nudc ven by va
vung dam pha xung quanh. Hon thé nifa,
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tuy theo dac diém cua mdi khu vuc, hé sd
trong cong thirc 2 néi trén can duge thay
d6i dé phu hop va chinh xac.

5. Két ludn

Két qua tinh toan da thé hién sy phan
bd ham lugng Chl-a tai khu vyc dam pha
Tam Giang - CAu Hai, cira bién Thuén An,
tinh Thira Thién Hué. Su twong dong gitra
két qua tinh toan (sai s6 16n nhat 1a 0,5
ng/L) phan b ham luong Chl-a tir anh
VNREDSat-1 va két qua do dac thyc dia
da chimg minh thuat toan dé xuét phu hop
v6i khu vue nghién cuu.

Bién d dao dong ham lugng Chl-a
theo tinh toan trén anh trong khoang 0,19
ng/L dén 2,2 pg/L. gia tri trung binh 13
1,37 pg/L. Két qua nay thip hon kha
nhiéu cac ving khac nhu ctra Luc, Quang
Ninh (7,54 pg/L) hay ctra Ba Lat, Thai
Binh (4,4 pg/L) [6]. Diéu ndy c6 nghia
moi truong nude tai khu vyc chua dat dén
murc phi dudng [3], tirc 1a chit lugng méi
truong nudc dang & muc kha tot.

Lo&i cam on: Bai bdo da su dung tu
liéu va mot s6 két qua cua dé tai “Nghién
cibu, phat trién thudt toan Chlorophyll-a
cho anh VNREDSat-1 va twong duong”.
Mi s6 QTRU02.13/21 - 22
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