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Mass concentration inversion analysis of chlorophyll a in
Taihu Lake based on GF-6 satellite data

PAN Xin, YANG Zi, YANG Yingbao, SUN Yixuan, SUN Putao, LI Tengteng
(School of Earth Science and Engineering, Hohai University, Nanjing 211100, China)

Abstract: Low resolution satellite imageries are mostly used in the mass concentration inversion analysis of chlorophyll a in Taihu
Lake, with insufficient high resolution satellite images. Based on the GF-6 satellite data, this study quantitatively retrieved the mass
concentration of chlorophyll a in Taihu Lake with the band ratio (TBR) model, the normalized difference index of chlorophyll (NDCI)
model and the three-band semi-analysis (TBS) model. The inversion accuracy of the three models was verified by using the GF-6
satellite image data on October 28, 2018, April 6, 2019, and June 3, 2019. The results show that the average relative error, root
mean square error and mean absolute error of the NDCI model are the minimum. Therefore, the NDCI model has better accuracy and

stability, and is more suitable for the application of GF-6 satellite in the inversion of chlorophyll a mass concentration in Taihu Lake.

Key words: mass concentration of chlorophyll a; GF-6 satellite; remote-sensing inversion method; Taihu Lake

FURITE A AME IR Z B4 R a R BCERRR 1 2047 3 Bl R A= Wple e BRI DL R 2 256/ 21 7y
Bl 3 Pk 2 AR SR BRE . BLA TR AT 5T IX., SR i MODIS %, FH ik Be2 & 5kt or
TR a VRIE I SRR, ERE S LUK ), B TR TR CCD B, MM B AL 55015, &
PIET CCD B 4 PeBe 55 3 W BUR SR LLE M “ R BAT R A4 3R a W ROEBCR . R A
SFRIR T 5 TR 2O R, B T X FE N S R S AR a MR, AN AR T
Landsat TM %5405 Al 2 S B 37 1 2008y | JF XA 2] DR A Wi 6 AT AR IER I 4R a YK
JEFN DVI( 22 AR B0 BIRH R R %%%%mﬁ?/}i&tbﬁ(the band ratio, TBR ) #8 J — B el 7
WIAVHEAT T HEW IR B A 3R RN SO RO R DC R IO AFSE . 2S5 S AR g iy ik
SEE S S T VAR BRI 0.7 mg/m* O o3 ST R S S R S AR a WRIERYSC R, Bt

HESWA . MEEMAHKITRI(2018YFC0407903 ) ; [F5K [F1SRFY 4 2 & TFAERL 24 2 42 (41701487 ) ; WK 1 AARL 2 24 (42071346) 5 ok 8
FEATBHITAL 55 2% & 1T (2019B02714)

EEE Y RE1989—) 3B BIHER, Wit F BN g BRI S, E-mail : px1013@ 163. com

BEEE . BEE,#0%, E-mail.yyb@ hhu. edu. cn

SIAAR: W& T s 5 BT RN S DRBIRGE AR AR 53R a BURMRBERGHE[ 1] B2 ( FARBIER) ,2021,49(1) :50-56.
PAN Xin, YANG Zi, YANG Yingbao, et al. Mass concentration inversion analysis of chlorophyll a in Taihu Lake based on GF-6
satellite data [ J]. Journal of Hohai University ( Natural Sciences) ,2021,49(1) :50-56.



55139 W &E T RN T DRE R AR R W M-SR R a BURER B S 51

S DU T XSO I SE X, ST 4R 3 I (700 nm ) A2 R WA (670 nm ) (9 RGT R HIA 544 F a
Ve B (R X KU ZR ST T P G A (0 25 [ DR ) AR T B BN AR ER a W AR X AT 3
WP HAT TAFSY R 48 3R a VRBETE 712 nm PR AL 5 M 3R SS9 3R A AH OGPk fe ik . OC T B B e A,
Rundquist % 3% 5% K i SEMEHE OB ST, I R IHER 3 a M TE 690 nm I 4 Ab 15 1l 35 S 5% ) # S e
T BAFR RN TR B R AR ER a W BE AR DS E ST T AT X TM 3 BAIE 1 4 3R a /KR
AL JRAFSY T A K BT, UERT TBR B A DU ER AR 73 RSN S i 5 R se ), — o R R & T
BORERE IR SE 3R] 2 B Jmy 38 S JeORG B2 v, ELASE AU ) gy ok 7 B, L S D 5040 174 o %o G g i 4%
SEMR BT FEAN ) 23 (BRI ] RUBE Y3 P E AN 5

FEMEEER a W R E Y AT o, Gordon A5 4R Y T A (R MR M AR Y b2 BRI AR A 5 (1
AR (2584 SO R RAE G 24 2 Mo AR HEST T I T BB (14 A W e E AR 5 HL kAT
TR 4% R a W EE S ; Lee 25 P T QAA (quasi-analytical algorithm ) , 358 ] T — 2K AR
BRE a W MANSE, Li Y MR T SR ER a VR ST ST TIMIW AL AR 4 A5 R 14 2 50032 37K A
ZH B B S M AR P ) AR 2 o] RUBE - 38 3 P (R e v

Dall” Olmo 25! 4R T B TR 2856 /2 0 M A AU ) = 2 BX (three band semi-analysis, TBS ) #5155 | Le 45!
TR T 21 AM i BRI 3R 28052 T MK Sl B PR D TR BE 52 e, 2805 | SRS 4 ST B AT B B TR v 65 L 1Y)
SN R = BRI R DU I AR BB R AR R LA BRI s 25 M R K AR R A R
BT A M4 R a WREERY IR I AE YDA BRI T TGS, — DO B A SR SR B oy . AR
JFLEEDSI DL BFSE X, R TBS vkt 7 48 T Hhskis -1 VE % 8 A2 B (GOCT) i R IIH- 44 2 a ¥k
SR Zhang %5 FERRSE TS Y BTSSR IRA B, S BOTE R R, T —F
BT w2 Hr BB A T 1 S0 i 43 e i v R ORG E

FI R 2R R a W EE 18 JR S T R 22 T P (IR 3 R W A R e . AR SRR B LR 4L
NPB R 53755 (GF-6) TLRIEBGEARMAT 7RIS 48 R a B Wk B2 SO 9%, IR 3EAT 1 ] S 5
RURIRG BE AT, LA FoREE T8 20785 LR BB R B 4r R a Ui MR I S AR

1 MERE RERERERTEEN

AR AL T BRI 2 50/ 2 7 BB AT 4 R a DT MR A S it 56 T 2 IR i i 3%
a JRE R B S AR LA TBR SRR —fh 22 S5 Z 880 (normalized differential chlorophyll index, NDCT) 5
B BE TR 200/ 2 T BB A28 3R a ORI S A RUAT TBS BB 3 Al R 338 A 05k

R,
p(Chl-a) =A + B 2* (1)
b
R, -R
(Chl-a) =A + B “——* (2)
P R, +R,
(R = R") R, > p(Chl-a) (3)

A :p(Chl-a) M4 R a FURIREE ;A B—— %8GR, R, R, (R, R, R, R,——Z GBI,
R T PR LR a o R S AR R G B SR P RE R 22 (DMC) bR 2222 (DSD) |- 34 46 i
22 (AE) CEAXHRZE (MRE) 4 J5 #R1% 22 (RMSE ) A BEPE F8 45

2 R XER TR EE

2.1 HRXELR

TR I8 M A R 30°55740"N ~31°32758”N . 119°5232"E ~ 120°36'10"E, J& T iy 22 KU i X,
RK T AR K IR 1177 mm , ZARFH RARAEAR T 160. 142 m® A I 38k %) 3th JE2 455 o, Ry DU ) o v
EAER  PES R TRV A R AR DX AR A i3l I 4% A VA AR 22, SV IRT BT 0. 5 k® YT A3 189 A, I
R T B 7 A ™ B Y M X AR 20T s B I A AT LU I AR, TR LA MR A 2 R o B, B
ARSI R R At 25 28 T R TR I BRI AR F o R I8 It P T AR e K P 90, 2 R R0 5% — R IR
K, AR 2338 km® , ZAFR PR E K E 44.28 /4 m’,
2.2 WIRHIE
2.2.1 &ma~TIEEEAYE

BT AR TR E B LIRS i & SR — A 2ot Bep = TR T 2018 4F 6 A 2 HAETH



52 WK E el (AR RS R ) 549 &

ROREE ORI & S ABETT, 8 T REFEE R, HEREE N 645 km, FEANS DEEBRT 2 44
OEOGIEARIL 4 5 Z2GEENL, A 8 N B, 2RI 16 m AHXS T &2 BRIV HAL DA 85 DA
BT 4 ANUEE, HAE 2 AN B 1 A BOR 1 ANEORIE B, 20 i B R TR AR R« BESE K
N, o] DI S WA B A5 2, 35S T IS M A BB W, 7 /K AR 78 A B T 9 WA A I

AR SR F 328 B 2 15 43 7S 5 TR TR R A% IR AR T ) I i X 2018 4F- 10 J1 28 H 2019 44 H 6 H
12019 4E6 H 3 HIK3 MG, BUGIR E R/ 16 mx 16 m, Z4 3T AL BEAG L1A 90808, mirNs TR E
TSR T B T ZAL R AL B A IE AN R A IE i B8 AR IR AR A SRR A i 5 bt A, H i 32
BB IR AL AR B B AR B AR i 15222 X — 20 FURA 3 LA HERA i KA T02 R S 52 B, Rl b
TSP R A BE 88 S 8 280k KL AT AR 2 BTl s, IR A T B T RS IE . 4 KA IE G 19 s 5%
BRZEAR/IN, 0] I3 a T VR B 14 S
2.2.2 SEREKIE

SIS ALFE 1 10] 24 A SRAE SR SRR a SO TR R RN S K T OGS SR DL &5 A A Bl I )
3 WANMFERER a T Uk BE A 24 A SRAE s SR H IO 2018 4 4 H 25—26 H ;3 1 [ 2l Wik (9 R AE H
358 2018 4F 10 H 28 H 2019 4F 4 H 6 HFI12019 -6 H 3 H , Wailluh /51 K5 & Pa1Lpg £l
I i

SN AR SRS 5 B PR A BB A < 5 — K o T B SR TGS S 38 L S 8- 3R a [T ViR BE SR
FE R B, R S 2R 3R a TS Wk B TSR B A | STt 24 A5 58 R4 AN B S K T
TG SRR HAL & S 3 a BT R VR FE A RE s8I | SR A A 0 1) S A B2, PO A 9 25 , 331 15 4

a. MFERER a FTEWREEIE . R EE AR SEI0 2 il e XRAE KA GF/C UE I8  # i
TKRERIATGT RV, o ARG R IE B R vk A h A R 48 h B, B Z B, J5 78 5 HE UV2401 J0606
L IRE665 nm Al 750 nm ARMRSGEE  H T 2 ANOGEE I ZEA,  FEIARG ERFR R (LI & F b J5 1 B B AE 665 nm
F1750 nm AL FIMOGREE 22A, | FEBUR R 208 ZARBIC Y, AR T XA B4 R a BT EE

V.
p(Chl-a) =27.9(A, - A,) 72 (4)
1
b. KAIEHEREE, KAl ASDHandHeld2 45X L KBl —lmg
M A ST Y s T ke A Mo N L1 e ik — i Al
fl?j‘ﬁlﬂlﬁ%iwﬁﬂ(ﬁ (H7J(‘Tzig$ﬂj31{§§7k+7kﬁ7[ﬁ?a 3 ik s _ hwsiim _GEUE —@i
HE K 350 ~ 1075 nm  SEIESIHFRN 1 om, JEREREE — P — L — L AR
PR RSB 29 1 m SRS 07 AT L ke o o ®
ARAT Y S A 1 S ROEIE IZ ILE 1 0.10

0.08

3 RERINNESHEEITSN

:ﬁ- 0.06
3.1 BHASIEMRREN B o okt
S RRAE Y R BAT 4N S TGS T B [

LR T U BEREAL) 30 a5 40 0 B I 3ok e LR R 002 e
BRI o RS Z A IOAIE R, BB T %50
FAR AT 8 AN B, W B L R 450 ~ 890 nm, 76X 5
SN DEMITH SRR o SURDE B P i fE b, Tk 1 KBRS R 51 2 St h %
B FH S 3k Rz ﬁ( R.) 55455 1R %R Fig.1 Measured reflectance spectral curve of
(R TR, UL, 75 ZARTE & 0 /55 DR G Taihu Lake water
T 1, PR 41 Xof ST 2 J S S AR el B A AR, B BRGSO

910 nm

> R.f

L T h— (5)

A ——P s R, —— WA A A Y 388 SR S35 f, —— B A AR B 157 53 755 TR Y D6 9 o R R



21 W . E HEHTESANTLEEBEGAN K2R E a FU iR 53
450 nm 910 nm BN DERE BEKIEEK, BNy B1 B2 B3 B4
TR O L BB 2 R (PR B ~ B8 4M R 1 T
SRR TURA 8 B RAE RSN TR LR o [
U7 SRR SR B IR S AR 3 AR gosy | |
S BRI S S FCE MRS B B 8§ o
B TURAE 550 nm 15 700 nm B LB I S A 1, FLXE I £ ol
PEBEA B2 5 BS , SIS A I (L B 560 rm BT 710 nim o e
RISV T B2 BEBERT BS BERAGURIN. BAABIRIE o o
660 nm 4k i B ﬁﬂkﬁﬂﬁqﬁﬂ@jﬂ‘@ EI/‘J/EZEQLjiI B3 {BZ‘E’%’;E{D] I §¢ Fig.2 Spectral response function curve of
TR UL UAE 670 nm BRI, AL T B3 3 B FBI A, 7T O, 2 GF6 satellite
G375 B TLSR BRI B0 S S R 1 520 B 1) I S S A S
B AT AR SIS S 5 T U B O 1% mis L s
3.2 REERE —wi#E AL —
3.2.1 TBR 4% i — Gl B
T 24 LHSCINITERZE o FFHR VR 3 B0 T IV SRR A e Ml D
SRk e PE TBR BRI ke B 4 T2 i B PRl P 4 —/MER 4S8R
OB A MR LA BT R B i g gy ooy B R
BN LA 5422 a TR BE V1520 RE 06 22 80, HURA DG i Bl
KA 2 A BEAE B B, SR A5 5 4375 5 TR i R D B E 0061
HB2(PEEE 1) A BS (BB 2) . M ST AR TBR #5450 & 004
IHEE o FRRIERICR LI 4 (FR TBRESBRRBAA & ool
TR 2 JEBRIAS S DB SRAG LA | =

0
450 500 550 600 650 700 750 800
K /nm

3 BAANSIEENERREE
Fig.3 Simulated band reflectance of
GF-6 satellite

3.2.2 NDCI #£#

NDCI #8430 Be e #5277 15 (7] TBR A&, 15 2155 4 75
SRR B B2 (PEBE 1) R BS (JEBE2) . BN
TEMNDCIFEE S M4 E a FRm ik ER R WK S (KHh
NDCI 88 R o785 DA 2 W B ASE 5 B i Rz 2L —F Z /)

3.2.3 TBS ##!

K H 24 S A ERER a T R FEE5CH OGS RRAE 5 RS B R BE R TBS HE7 S {4k B, 4 M s I
B B 71 B S R 7K TG S S R 3l = 0 7S TR OB B, sRAS = 7S5 TR A B B3
(BB 1) BO(WBE2) M B2(WBE3) ., /NS TR TBS FE S M4 E a FEWE R I 6 iR,

17 7 171 15
g & B T ’,7; P =10 H00r L1041 i
- 12 o R L
%‘3 0 %o \_éj 10
>ﬂ\ ‘;’\ >ﬁ\ >1\ ~ 0.169x+1.180 96
L7t R A ~ 5 % y=10
&) . -4 S S
Y Sl < <
2 i i ) ~ 9 L L L ' 0 L L ),
0 05 10 15 20 0 01 02 03 04 -35 =20 —9.5 1.0
TBR 55X NDCIF& %L TBSTE %L

4 BHANEIE TBRIEHS 5 BAASIENDCIEHS
MERE a RERERNXR MEE a RERENXR
Fig.4 Relation between TBR index and Fig.5 Relation diagram of NDCI index
chlorophyll a mass concentration of
GF-6 satellite

TBS $5 £ HE AN

E6 BHANSIE TBS EHS
MRE a RERERNXR
Fig.6 Relation diagram of TBS index
and chlorophyll a mass concentration
of GF-6 satellite

and chlorophyll a concentration
of GF-6 satellite



54 TR F M (B RE R o549 %

1 1
Ligs = (7 - 7) Ep (6)
€3 €

s Ly ——TBS F8 8B s £y 4 \Epe——RI7P7N 0 TLRHS 2 3 16 B LA
3.3 RIESERAEMILE

PEEL 2019 4F 4 A 6 HEa N5 TEBEGAR, R 3 PRI T R W 2828 a i e B 10 S0, 3
BENEF G B 3 BB R I 4 3 o TSV /A AN &l 7 B

LT 0T LAE H RIS R 2R 2R a Jo i R R 40 1m0 118 DX — 43 A 78 T 0 I DX 22 1L -5 P v e DX Y
FAEFAR KM, Horh NDCI AEARIH TBR MR8 R a Jo7 2 VR FE S U8 ) 245 8 LU AL, T 78 7 BBV T 21X
TBS A5 7 15 1) 7o TR f R B M4 % a AR B L NDCI AU TBR AR |

w17 : 29.405 899
I8 1.073 087

-
P

]
vy

Al

(a) ﬂﬂﬁ@%bﬁ (b) TBRAGH!f 2R (e ) NDCUEH! S 4G (d) TBSHR! A5 R

7 KMMHEE a RERENST (B mg/m’)

Fig.7 Distribution of chlorophyll a mass concentration in Taihu Lake (units: mg/m*)

3.4 FHASIEF MODIS & B E’%&Fﬁ %sm‘tt

T MODIS 192019 % 4 [ 6 HIEIER 21 gax2185 MODIS BREERBBRE

% >k H TBR NDCI BRLHEAT R 283K o it Table 1 Inversion precision comparison between
VR ST, AT 5 0 43 78 5 T I St 4 SR GF-6 satellite and MODIS data
Xt e, g5 R Wk 1 AE 8, I8 LA W, —_ N AE/ RMSE/

e . . BERER  BA DMC/% DSD/% 3, MRE/% "
MODIS & A S I 48 3 a Aﬁ/f{%ﬁ?%ﬁi (mg - m™) (mg - m™")

. ] TBR  44.00 20.11  2.51  23.37  3.68

fifko MR 1 RTLIE Y, MODIS SR RICBM P60 o) e 2as 2227 2.0
M43 a BT DMC DSD \AE \MRE ,RMSE wopls  TBR 8420 6178 640 8400 647
ﬂjgj(:]:mﬁ./\ﬁ Ei?ﬁ A% B 7 VL TR NDCI  69.81  65.30  4.09  52.41  4.50

H &N DA G 1%&@@1‘%% F R R AT

/"" *f e
“‘ ﬁf
8 ke .\H\“\,‘ .
i 29.405 855 10 i 29.405 855 -1 )
% 1.073 087 K0 i 1.073 087 K0
(a) BT A (TBREEAR) (b ) MODIS ( TBRAE#! ) (¢) FAa7N5IAE (NDCIHA] ) (d) MODIS( NDCI## )

B8 SAANSIES MODIS EBMGRELRITLL (B . mg/m’)
Fig.8 Comparison of inversion results between GF-6 satellite and MODIS Data ( units: mg/m®)
x2 BAANSIEERMGREMHEE aRERENEE
3.5 REEEEETN b

Table 2 Inversion accuracy of chlorophyll a mass
RS H B SB (RSEd) A 15 4,

concentration from GF-6 satellite image

LB A S N8, LS 5K AE/ RMSE/
RASITENN v e ey, A DMC/%  DSD/% 4.  MRE/% _3
PR R 10 A~ SR 3 8 & 437N TR R (mg-m™) (mg - m™)

e ] - TBR  14.18 43.37 4.80 38.16 8.00
F506] 3 i S EBURLEATR O, SR LR 2 N NDCI 5.19 43.86 4.64 35.28 7.47
FHE< 2 A UL, TBS AU DMC 4 4.27% , 50 1ss 4.27 43.57 6.00 67.99 7.85

AT NDCI BRI DMC 4 5. 19% ,B&AIK T TBS



LR & ETRONT IRREG RN RIS R a B iR 55

iR TBR A DMC h 14.18% , W] TBR A S i 1) 4% 2 a BTt R 19~ F- 349 5 520 i 28 3% a
R IR 228K, DSD J& TBR ARG 4 TBS MUK 22 NDCI #5024 | 3 F#iAL Y DSD ¥ 7E
43% ~44% JUFEIN  AHZEARNR 1% , 5600 3 Fop 8 i i 245 S 10 /0 A B k#2305 . TBR  NDCI, TBS ##1[#) MRE
439k 38.16% 35.28% F167.99% , 5 TBR A FIT NDCI AR Y (1) 57 1 25 FL A5 b TBS #5580 Sy R SR 45 22

3 NENT DA 3 IERIEE IR R A R AE 1l MRE Y4t 2z geit 3, LG, 7F
3 R BIERE S iR MRE K 86.76% , i BLAE TBS HERIRFH 2019 4F 6 A 3 H TLE 3% 1Y S 45

b e/ MRE 2R 22.27% , 1 BUAE NDCIBEALR H 2019 4F 4 H 6 H T AR BGHAR M REZE R,
X3 3BEEAASILIEERPBEREL RN AE 71 MRE
Table 3 Statistical table of AE and MRE of three GF-6 satellite images
AE/(mg - m™) MRE/ %
BB H M
TBR & 5Y NDCI #5754 TBS % TBR A5 NDCI #57 TBS 5%
2018 4£ 10 7 28 H 2.86 2.79 3.76 41.83 39.20 56.59
20194E4 A6 H 2.51 2.45 4.35 23.37 22.27 60. 64
2019 46 A3 H 6.02 5.67 7.17 49.30 44.35 86.76

L4 3 B EGEAR SO Y E Y 45 ok ek MRE Fldck AE 35 H BUAE TBS B8 | /s MRE Flf/)s
AE HEFE NDCI i TBS # Y MRE YH#E T 50% |, [ 4h B 22, TBS BRI Al X A 2% K a
ﬁ;%ﬁf“?ﬁfm (B0 5, 7T BB A I i X 52 2 i 7K T 17 00 S 35 TBS AU fRHS i 2% . %2019 4E 6 A 3 HIW T

TSGR RS AT 30T, 3 FRAAL ) MRE 285 T 40% , AE Y833 5 mg/m* , NDCI #5714 285 5 L H:
11@%%%%&%%%,@&&7@—%&0 AT REDR S S 2 2 a 0T i v B A AT 15 mg/m? BRI, iy A
ARSCHEST B A BB RIS TP 4R R a ISRV R . X5 2018 4F 10 H 28 1Y DAL, TBR Al
NDCI B MRE /NF TBS #5  %F 2019 4F 4 A 6 H Y TR Z , TBR 5 NDCI R 7 8 25 5 1) MRE
P, RO R AT AR

4 & &

a. TBR Bi#1 5 NDCI A 1) e A0 B A 2 e B ANSE 5 B, TBS BERY Y s (I B o 2 U B 55 3 U
BEAIEE 6 B,

b. 3 FEEIrh NDCI #% ) MRE \AE F1 RMSE ¥8:/N, B T i 4385 TR 2 I BOmAs 5 i B d iy
NDCI A5 A b HAAR R ELA B RS BE AR 1, B 3E T T8 4078 5 DR B SR TE RIS 2 a Pra Wk
ST 5 T H

SE Lk

[ 1] BT WIA/K BRI 5 3P0 I b 5E[ D], Jbat . vh E R B g ST, 2006.

[ 2] B, §octh , B0, 55 BT —5 TR KM 43R a MBS [ ], FREERF: 550K ,2014,37(10) : 149-
153. (WEN Xinlong, JING Yuanshu, LI Yachun, et al. Quantitative estimation of chlorophyll-a concentration in Lake Taihu
based on HJ-1 satellite images[ J]. Environmental Science & Technology,2014,37(10) :149-153. (in Chinese) )

[ 3] M, WRIEL, RAGER. BT BRI — 5 TR AN K AOK BT 26 i B I [ 1] . s 5 b PR A5 R ,2010, 26(2) :81-
84. (ZHU Li,YAO Yanjuan, WU Chuanging. Remote sensing monitoring on water quality of interior water body based on the HJ-
1 satellite multi-spectral data[ J]. Geography and Geo-Information Science,2010,26(2) :81-84. (in Chinese) )

[4] B, Z=0k3E . IR T W5 sk W B BN [ 7). B IR IE R 1995 (2) :23-28. (LI Xuwen, JI Gengshan,
YANG Jing. Estimating cyanophyta hiomass standing crops in Meiliang Gulf of Lake Taihu by satellite remote sensing[ ] ].
Remote Sensing for Land & Resources, 1995(2) :23-28. (in Chinese) )

[ 5] R4, 25, T9%, % LRIy 8% &5 5 DR IER SR [T]. WIIAR%,2002(3) :228-234. (LI
Suju, WU Qian, WANG Xuejun, et al. Relationship between chlorophyll content and reflectance spectral characteristics of
phytoplankton in Chaohu Lake[J]. Journal of Lake Sciences,2002(3) :228-234. (iin Chinese) )

[ 6] ZdE, PRIGE, KR, %5 WREBKEOCRLBFEIEVIL[T]. W AR, 2004 (4) :113-116. (LI Tongji, CHEN
Qinglian, ZHU Jianhua, et al. Chlorophyll empirical algorithm of Yellow Sea and the East China Sea in autumn[ ] ]. Marine
Technology, 2004 (4) :113-116. (in Chinese) )



56 WK E el (AR RS R ) 549 &

(7 ) Bt sk, RO i, 45, A 20 3% a W RO SEBE R T [ 1], PR RLSE, 2006 (3) :3503-3507. ( DUAN
Hongtao, ZHANG Bai, SONG Kaishan, et al. Hyperspectral remote sensing of chlorophyll-a in the Chagan Lake, China[ J].
Environmental Science, 2006(3) :3503-3507. (in Chinese) )

[ 8 ] XBAe. BT i o B i R o 5 75 G AT 2% 3R a VR BE BRI [ D . R AT« P BUIMIE R 27, 2012,

[ 9 ] RUNDQUIST D C,HAN L,SCHALLES J F,et al. Remote measurement of algal chlorophyll in surface waters: the case for the
first derivative of reflectance near 690 nm[ J]. Photogrammetric Engineering and Remote Sensing,1996,62(2) : 195-200.

[10] #XZE = Bt R e, 55, KR4 2% a S EGE AR [ T]. =B BRE,2001 (3) :1-3. (ZHAO Biyun,
HE Bin,ZHU Yunyan,et al. Study on the remote sensing model for chlorophyll-a in Dianchi Lake[ J]. Yunnan Environmental
Science,2001(3) :1-3. (in Chinese) )

[11] GORDON H R,BROWN J W,BROWN O B, et al. A semianalytic radiance model of ocean color[ J]. Journal of Geophysical
Research Atmospheres, 1988, 93(10) :10909-10924.

[12] ZEAMfy, B, 55 B, 4. O HT R D5 5 RO K AR I 4 3R A BE [ ] 38 87412, 2006 (2) : 169-175. (LI Yunmei,
HUANG Jiazhu, WEI Yuchun, et al. Inversing chlorophyll concentration of Taihu Lake by analytic model[ J]. Journal of Remote
Sensing,2006(2) :169-175. (iin Chinese) )

[13] LEE Z,CARDER K L,ARNONE R A. Deriving inherent optical properties fromwater color:a multiband quasi-analytical algorithm
for optically deep waters[ J]. Applied Optics,2002,41(27) :5755-5772.

[14] LI L,SONG K,LI Y,et al. An inversion model forderiving inherent optical properties of inland waters: establishment, validation
andapplication[ J ]. Remote Sensing of Environment,2013,135(4) ;150-166.

[15] DALL’ OLMO G, GITELSON A A. Effect of hio-optical parameter variability on the remote estimation of chlorophyll-a
concentration in turbid productive waters; experimental results[ J]. Applied Optics,2005, 44(3) ;412-22.

[16] LE Chengfeng, LI Yunmei, ZHA Yong, et al. A four-band semi-analytical model for estimating chlorophyll a in highly turbid
lakes: the case of Taihu Lake, China[J]. Remote Sensing of Environment,2009,113(6) :1175-1182.

[17] BEEER, Bt R R 55, R PRI 28 S R A5 e B e R R A 5T [ ] B4R R4, 2013, 34(2) :525-531.

(HUANG Changchun, LI Yunmei, XU Liangjiang, et al. Study on influencing factors and universality of chlorophyll-a retrieval

model in inland water body[ J]. Environmental Science,2013,34(2) :525-531. (in Chinese) )

WAL, BRER T DRI, 45, BT GOCT Hi (1 28 W 5 I /K AR M4 3R a VR BE RIS A 5T [ ) ] KRR LR, 2020, 51

(10) :151-158. (XU Yifan, CHEN Liming, CHEN Liangang, et al. High temporal resolution remote monitoring of chlorophyll a

[18

[

concentration change after rainstorm based on GOCI data in Lake Taihu[ J |. Water Resources and Hydropower Engineering,
2020,51(10) :151-158. (in Chinese) )

[19] ZHANG F, LI J,SEHN Q,et al. Algorithms and chemes for chlorophyll-a estimation by remote sensing and optical classification
for turbid lake Taihu,China[ J]. IEEE Journal of Selected Topics in Applied Earth Observations and Remote Sensing,2015,8
(1) :350-364.

[20] Dhib. 3T MODIS SR AW 5 BOK AR AR Rk BT R ik B [ D] . B T« B U K2 ,2014.

[21] T, “KAE" =5 TiEg kSR EH“ma" "5 TLELT]. FEMK,2018(6) :14. (WANG Xu. Long March 2 DING
carrier rocket successfully launched GF-6 satellite[ J]. China Aerospace Science and Technology,2018(6) :14. (in Chinese) )

[22] FEZR, HE R, ENG S KOG & 5007 1K LB R[], 2824, 2004 (1) :3744. (TANG Junwu,
TIAN Guoliang, WANG Xiaoyong, et al. The mechods of water spectra measurement and analysis | : above water measurement
[J]. Journal of Remote Sensing,2004 (1) :37-44. (in Chinese) )

(R A9 :2020 - 11 06 Sk g7kt



