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Remote Sensing Estimation of Chlorophyll-a Concentration in Inland Lakes

Based on GOCI Image and Optical Classification of Water Body

FENG Chi',JIN Qi' ,WANG Yan-nan' ,ZHAO Li-na' ,LU Heng" *>" ,LI Yun-mei'"’

(1. Key Laboratory of Virtual Geographic Environment, Ministry of Education, Nanjing Normal University, Nanjing 210023, China;
2. Jiangsu Center for Collaborative Innovation in Geographical Information Resource Development and Application, Nanjing 210023,
China)

Abstract . Chlorophyll-a as one of the important water quality parameters is often used as a measure of the level of water eutrophication.
The 326 measured data collected from Lake Taihu and Lake Dongting were classified based on their measured values of remote sensing
reflectance spectra using an automatic clustering algorithm-two-step method, and three water types were finally classified. According to
the location and width of GOCI satellite bands, the specific algorithm to estimate chlorophyll-a concentration for different water body
types was developed. The bands at 490 nm and 555 nm were used for water body type I , while bands at 660 nm and 443 nm were
selected for water body type II and bands at 745 nm and 680 nm were applied for water body type Ill. The accuracy assessment showed
that the mean relative error decreased from 49.78% to 38.91% , 24.19% and 22.90% for water body type I, II and I,
respectively, while the root mean square error decreased from 14. 10 pg-L ™" to 4. 87 pg-L™", 8.13 wg-L™" and 11.66 pg-L™" for
water body type I, II and I, respectively. The overall mean relative error decreased from 49. 78% to 29.59% after classification,
while the overall root mean square error was reduced from 14. 10 wg+L ™" t0 9.29 pg-L™" after classification. The retrieval accuracy
was significantly improved after classification. The chlorophyll-a concentration in Lake Taihu was retrieved using the GOCI image on
May 13, 2013. The results showed that there was a significantly diurnal variation in the concentration of chllorophyll-a on May 13,
2013, and the regions with higher chlorophyll-a concentration were mainly distributed in the Zhushan Bay, Meiliang Bay and Gonghu
Bay, while the regions with lower values were mainly located in the centre of the lake and the southern region. The chlorophyll-a
concentration reduced significantly after 10:00 in the south- western region of Lake Taihu. This method of retrieving after classification
played an important role in improving the model retrieval accuracy of case 2 water.

Key words: water body classification; chlorophyll-a; GOCI image; retrieval model; real-time monitoring
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Table 1 Spectral bands of the GOCI remote sensing image

BB LK /nm PWFE W

bl 412 20 HEOYRT, M

b2 443 20 MR R WO R E

b3 490 20 MERFEHAAE

b4 555 20 PREE . RIEMR

b5 660 20 WHMEE . MERE R
b6 630 20 KRAKIE, ZOUES

b7 745 10 ERRIRRE | AR AL

b8 865 40 R KIERE

2 #HEMEIL SO

2.1 PIREKIEI G225

IR WAL B WAL BEIR R B R
ISR TH B HE 28 ) B, I AR it BL 2% DL S o
M ( BIC) 5% Akaike {5 EEN ( AIC) 254845 H Shifi E
RN R O R TR A A S
TERE (A SPSS 18. 0. 0 B bk AT A 3h 73 25, BRIA
BARHCH 15, BIUEN S BIC. it 5L 2 DL i 30 o )
SR R B AR B B T B (R R A, R T IR KA
T 70k i H BIC 2B R 2EEH 134 in Sk

INGHER, 2 BIC KB B/ IME R, —BIA R R Iegh

FONHAE. ARG Y RISECH 3 B, BIC A
He/IME H. BIC AR A0k B 5 KAA, R e &40
SREER O 3 2 o e — 122 B, A —
156 48048, 2580 = 54 Z40dE. £ 2 N dEEAR
IKARISH (RS 28 a0 YR JEE R V7 D R B 114) 4 A
ik, &3 25 3 FloKARZE R A7 24 035 S i 4%
HiZk. M2 ME 3 rTLUE 3 FlK AR AL G
SR T AR SHOKT, B — 1) BB ZY
WeRE S e, AR R a WRBESA(ERAIG , FOP- 3 S 5
S A R R AE 420 ~700 nm 38 BB AR UK
L FE 675 nm Kb LR ER o IRISIAAEES 3 28A1 =1
R a WREEE R, WOHE S0 i 2 AR R R
ZE 1, Bl 440 nm AW AT 550 nm BT S S 06 45
SRR G, FEAE 700 nm I EITLRR a RS R
(R I, 2R 28 28 a MH I BB TR Y (A
FA— RN = AR ] 22 (0] S i 46 [m] e 2 2
R I SR S ST SRR AR A B S () I 2 3 a IR

R2 3 FOKKEE KRS BT

Table 2 Water quality parameters of three types of water body

Bl UNTIE 24 S ON ;i BME FHIME
gepy . Chla/pgeL”! 173.38 1.88 14.05
TSM/mg-L"! 196. 20 3.40 4894

gopg—  Chla/pgeL”! 219.71 0.55 3236
TSM/mg-L"! 244. 90 3.75 3584

oy Chla/pgeL”! 270. 30 1402 79.64
TSM/mg-L"! 132.33 700 39.32

HF 332 ZR00 1 18 BRI RSB i GOCT S
N PR E] GOCT 1y 8 B b, & 4. X1 3
PR &, BB TS bR iR AR R T —
PR3 I A RRAE R AT R R Y S5 32,660 nm
PUG SRS RIRIR T e, 28R —7F 555 nm J5 R
S5t A T B 288 =R % T 440 nm [}
LA IS4 680 nm DL & 700 nm FfFIT ) G35 FEAE
H T GOCI 700 nm %' B 1) ik /b iy 9 ~F- T Ak,
A 680 nm 5 745 nm 5 H PIEARARRAIL T %2
IR AR R a YR EE BYHRRAE , 31X M J5 SO T AR AR (1)
TR TIKIE. 254 2 FE 4 vl g, 3 Fok iRk
BRI R a 5 B IF YU LI 50k 0. 287
0.903 . 2.026. ZEHI—F W LLEIFEY £ S 09Kk
RRAE LR S 3R KT 35 e 1 B 2R R a 9O
VA5 SPMERE , B4 2 a (1) 2 BERRAF R BL7E 15 2%
W B, RO o FETFYILE 3 S A KA
AN BIAE 443 nm B3 26 PR W s 1) W] R 660



1560 AN 5%

B 36 %

nm PFFE A DI A A I 8, 3R A TR A ) 55
WAT DA 7 IR 40 I 1o S B R i 2 5. 2%
TR = DU G TR 4 2 S OISR, T
RV AETE,680 nm Fl 745 nm 2 [d] (9 4H%
BUNASGIEAR AN V2R X 5B — | A

25

0.05

0.04

=
=
Ly

s
(=]
=4

0.01

0 L 1 1 1
400 500 600 700 800 900

#EH/nm

B3 3 fkERTEEiE Lk
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Table 3 Chlorophyll-a retrieval models and the determination

coefficients of different types of water body and the unclassified data
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Fig. 5 Verification of modeling accuracy before classification
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Table 4  Verification of model accuracy before and after classification
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