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Retrieval of chlorophyll-a concentration by Three-band model in Lake Chaohu

YANG Yu, LI Yunmei, WANG Qiao, WANG Yanfei, JIN Xin, YIN Bin & ZHANG Hong
(Key Laboratory of Virtual Geographic Environment, Ministry of Education, Nanjing Normal University, Nanjing 210046 ,
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Abstract; Three-band model is a semi-analytical model based on some assumptions of bio-optical model properties, which is an ex-
cellent model for chlorophyll-a. The goal of this study is to analyze the feature of the reflectance spectrum by the data collected on
the surface of the Lake Chaohu and to synchronized images of the satellite HJ-1. The different location of feature bands turns out
that two models have several differences in the retrieval resolutions. Three bands of two models are 669nm/699nm/735nm and B73
(680.49 —685.08nm) /B74(685.08 —689.74nm) /B81(719.04 —724. 17nm) respectively. Only when taking the full considera-
tions of the feature of remote sensing data and analyzing both remote sensing theory and image, we can optimize choices of the three
bands and archive the target of quantitative retrieving the chlorophyll-a by remote sensing image.
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Fig. 1 Sampling stations in Lake Chaohu
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Fig. 2 Concentration of chlorophyll-a in 30 points
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Fig. 3 Reflectance after atmospheric correction versus original reflectance data
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Fig. 4 The curve of absorption and backscattering in Point 18
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Fig. 8 Spatial distribution of chlorophyll-a concentration in Lake Chaohu retrieved by HJ-1 hyperspectral image

SRAE AR R 7RV SLIAL TR 2 , 2R ER a WRBEHOR, Horh AR 2K V0 501 20 S AL A7 R I P i 2R T
B U AR R a VRIS , B ik 219mg/m’ ) e vk R R K i DX a5 17 PG S5 0 £ 7 e AR B 4 R a
VR BE ARSI, BEATE 60me/m” LA Py, JRy it DX HY 3R T 60mg/m” 76 47 e B2 1A A5 AL A2 20 55 L st ) 26
S I A P S A T R R IR A A SRR — .

K 30 ALY TR ER a ViR ST (B b SSIA AR, AE AN 9. Horh B AR5 25 Ty 22, 99mg/m”
SPIIARRT R 2R 33%, e /NS IR 22y 5%, B KARXS DR 22 5 93% . 15 22 Fi KA = FE ml 4 VR B 43031 A



502 J. Lake Sci. (#:64+5),2010,22(4)

192.9mg/m’ 165. 8Smg/m’ 1 152. Smg/m’. Hb T 8 I A,
B AN A KB ISETT, BT T 50 5 b T U
MIARSE 4 R 25, I B2 AR i D63 B8 i 25 8] 43 BF 3 08
100m , H 5z B (2T G R T GG E B, B, S 37X
SERE S R AR a WRIERAIR.

3k E&iL

AU M T S0 5t 0 HO-1 5 9
SRR AL T O o Ve B IR 0 B BB, S0
TS A OB P90 30 A4 K Ut ¢ a

Pl O b 30 A~ DL RS B VI TR T AR 25 0 21%, B A% R g 0. 8688, 5 T
Fig. 9 Predicted Chl. a concentration versus B & R TE S ST A M 42 a vk B R TR LS
measured Chl. a concentration FE A L D ot 55 00 S ol 7 AV o A A U B LA

R I — i e AR R A o 2R B AR AR 1o 8 Fp B/ o HE e 20 i 1R 554, S RO S R a MR BEAG ST YiR
FZEHER T = I BB TF 230 5 3 TRk A 63 B R AE 23 AT 5 7K R 45 A 40 7 5 A T8 BE BTk 14 42 )= 25 1 3 b
WS A W2 ST T RIS R a W B SR O At 0. ) e e A [ AR ) D A T8 A R S 0 g Y % i o ST
I B R E MRS UM RE A K /IMEL 22 1 8%, R Ay 0. 84 Ay =k BERE I AT R it ke 1 R UK
JE Y T GOCE R IR RIS 2 a Y B 8 ST D R 6 56 4 A 0 8% B3 B2 666nm 688 nm
H725nm , 3% 5 AHFSE 26 SL WL 669nm 699nm F1 735nm =ASEARI B — & 2%, FE R T AW
THKAR 5y B 25 57 T B PR, = D BB R AR &1 DX (0 AN A A e — 20 S8 TIE. HU-1 $50ds e 7 A
f R 0. 73 B SRR R 30 A BN ZK IR 43R a W, A 60% YRE SRR 25/ T 30% .
I ARYE HI-1 SAG5E 2 7 1) = BOBOR AT F SR AR - 5 38 a Vi B8 1) 8 08 SRS T, SR B0

b A T S R DT B AN HLD-1 i 8 B T ST 1 = I B AR 1) Bk, R IR A B 7 4
IS | Hb 7 S0 B 57 AR T 14 = AN B2 :669nm 699 nm 1 735nm , i HJ-1 S04 8 ~7 R0 1) = /NI B 43
B B73(680.49 —685.08nm) .B74(685. 08 —689. 74nm) F1 B81(719.04 —724. 17nm) . 5| #LiX A 24 5 REHY
JE DR 2 PR AN SR VA v £ 0 B S S A4 55 9 S M 7 TR S LE S )38 TR A5 vl ) {58 R0t T S0 2 DY % 32 J I
SRR POLEAT P 2. L, R DR AR T 4 3 a SO | N 255 25 JEGE ARSI 61 2 Pk
IR A TE AR N I A 2 o S 5 e 26 1Y) 5 .

4 SEZ 30k

[ 1] TS, R 5 KRR 3 i Y IB EUE AR AR ,1996 ,8(3) :201-207.

[ 2] Gitelson AA, Garbuzov G. Quantitative remote sensing methods for real-time monitoring of inland waters quality. Int J Re-
mote Sensing, 1993,14(7) :1269-1295.

[ 3] Rundquitst DC, Han L, Schalles JF et al. Remote measurement of algal chlorophyll in surface waters : the case for the first
derivative of reflectance near 690nm. Photogramm Eng Remote Sensing ,1996,62: 195-200.

[4] ZRH, R 5, E2FE LNFIY 2R 55 5 RADE S ER R, WA ,2002,14(3) :230-233.

[51 #1 St a4 NOAA TR W1 3K R IR /. AR RS 540K ,2002,25(1) :16-17.

[6] #jmhs, #ika, {8 . MODIS SEMI/K M2 a W BE SRR N4 5441 ,2009,20(1) :95-101.

(7] & 8,70 B, 280 . REWIA R K BUE RIS . HERFH= kR 2005 ,20(2) :185-192.

[ 8] Gitelson Anatoly A, Gritz Yuri, Merzlyak Mark N. Relationships between leaf chlorophyll content and spectral reflectance
and algorithms for non-destructive chlorophyll assessment in higher plant leaves. Journal of Plant Physiology, 2003 ,160 .
271-282.

[ 9] Zimba Paul V, Gitelson Anatoly A. Remote estimation of chlorophyll concentration in hyper-eutrophic aquatic systems
Model tuning and accuracy optimization. Aquaculture ,2006 ,256 :272-286.

[10] Dall’ Olmo G, Gitelson AA. Effect of bio-optical parameter variability on the remote estimation of chlorophyll-a concentra-



M OBE. ATH¥N—F TR S5 E RIS LIRS E a RERE 503

tion in turbid productive waters: experimental results. Applied Optics, 2005 ,44(3) ; 412-422.

[11] Moses WJ, Gitelson AA, Berdnikov S. Satellite estimation of chlorophyll-a concentration using the red and NIR bands of
MERIS—The Azov Sea case study. IEEE Geoscience and Remote Sensing Letters, 2009 ,6(4) :845-849.

[12] Moses WJ, Gitelson AA, Berdnikov S. Estimation of chlorophyll-a concentration in case I waters using MODIS and
MERIS data—successes and challenges. Environmental Research Letters, 2009 ,4 (4) (doi: 10. 1088/1748-9326/4/4/
045005) .

[13]  JH5eEde, ok , Bhoe e 46, B T2 43 B B2 1) i B e U0 Ak 20 & S TR i R 7K 1A it 46 32 a. #9301 2%, 2008,
20(2): 153-159.

[14] ZRSE, KIBM, 2R A ARIEME I 4 ER a WBEXT LLIFST. BREEREE,2009,30(3 ) :680-686.

[15]  #REtde, 5k A ARIFILAE. JE T2 20 R B Sl L 6 3R a W B SIS 2100 5 22 K 2% ik , 2008,27 (3 )

197-201.
(16]  Chald, f& i I, BRAE T 45 BRYTIT O 3R b 77 K i 4 3K a ¥k T2 A 308 JOAG B0 5 0. PRl i 34 2 41, 2009,
28(1):15-20.

(17] At B, EHB, A 2058 R Hyperion {5500 35 B0H8 19 =i B ik S R it 4 3% a ¥R . R BEFRL 2%, 2009,
30(10) :2904-2910.

[18] Gitelson AA, Dall’Olmo G, Moses W et al. A simple semi-analytical model for remote estimation of chlorophyll-a in turbid
waters; Validation. Remote Sensing of Environment, 2008, (12) :3582-3593.

[19]  JHZER, HE R, /N G KRG 5 400 1K L1000 EE 3. TRk 4ik ,2004,8 (1) :37-44.
MR, R TT 77, BN, PRI AR T4 3R a D ZE (0 PR QO BEER ™ B I A 158 22 i 0. I R4, 2006,18 (5) ¢
550-552.

[21]  BHETC B R, 2R 40, WA A 25 R A LN 55 0 Hr. JU5T : op Aot s R, 1999.

[22] ST, AEH, T4 EHKIKRAOCARREDT. FEREPHT 2008 ,21(5) :173-177.



