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Abstract: Chlorophyll-a is a key indicator for assessing lake water quality, but traditional point-based water quality
monitoring has limitations. Remote sensing technology can provide large-scale and dynamic water quality monitoring.
Therefore, utilizing multispectral remote sensing technology and considering the spectral band characteristics of the Senti-
nel-2 satellite, three-band and four-band chlorophyll-a concentration inversion models were constructed based on ground-
measured data. The leave-one-out cross-validation method was adopted to validate the model accuracy. The optimal model
was applied to monitor the chlorophyll-a concentration in Chaohu Lake from 2019 to 2023. GIS spatial analysis and statis-
tical methods were combined to systematically analyze the spatiotemporal variation characteristics of chlorophyll-a concen-
tration in Chaohu Lake. The results showed that the three-band model based on &,/b; /b, achieved the highest inversion
accuracy. For the Sentinel-2A and Sentinel-2B three-band models, the determination coefficients (R*) were 0. 763 and
0. 766, the mean relative errors (M yge) were 16. 87 % and 16. 66 % , and the root mean square errors (Rgyss) were 4. 26
pg/L and 4. 22 pg/L, respectively. Spatiotemporal analysis revealed that over the past five years, the chlorophyll-a con-
centration in Chaohu Lake exhibited significant spatial heterogeneity characterized by higher levels in the west and lower
levels in the east, and seasonal fluctuations characterized by higher concentrations in summer and autumn and lower con-

centrations in spring and winter. An overall decreasing interannual trend was observed., and the inversion results were
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consistent with the water quality monitoring data for Chaohu Lake. The improved chlorophyll-a concentration inversion

model established in this study demonstrates good accuracy and strong applicability. The proposed research method is fea-

sible and effective, providing robust technical support for the monitoring, evaluation, and management of inland Type 11

water bodies such as Chaohu Lake using remote sensing.
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Fig. 1 Distribution diagram of sampling
points in Chaohu Lake
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Fig.2 Schematic diagram of model construction
W B A 19 = e B A B i ) Chl-a YR BE ,
T Sentinel-2A(R* =0. 763) il Sentinel-2B(R* =
0. 766 ) By 22 B B 71 5351 O -
Y =237.23[(R.}/ (b,) —R.'(b;) ]+

R..(b,) +20.565 (5
Y =237.66[(R.(b,) — R, (b;)]+
R..(b;)+19.856 (6)

3.2 ChlaiREREEEBEEIEMN

KB — 28 B AiE % 4 9l X 3 F Sentinel-
2A 2B T TR T R A AR R RS B AT T AN B
F Sentinel-2A F 4 FEA AL (1 P B A X R 2 3
AR 2 4% 5 16, 87% . 4. 26 pg/L; T
Sentinel-2B [T A4 G245 7Y 1 - 35 K % 15 25 L ¥ 05 AR
BRE N 16.66% 4. 22 pg/L, HW Chl-a ¥
JE s {5 55 WA T 22 1 A BB R FE AR 1 o A T
1s 1R mmio (B 3),12 ASREAS 50 45 5% 2%
TE20% AN 75% e /MR 22 0. 04 % . Fe K
W#EH 32.18%.,

50, .50,
- N-12
o :g‘ " ]\{:116287“’ :ig My=16.66%
- 1 MRE™ N n e . 1 —
. Rye=4.22 pg/L
235] Ryw426ngl 7L ET
i 307 v 30
£ 259 ot £2s
< -8, ()
= 20] 3.0 220 “
= =
215 g1s
& 10 B
5 5
e

5 10 15 20 25 30 35 40 45 50
SOChI-aR E/ (ug- L")
(b) Sentinel-2B

5 10 15 20 25 30 35 40 45 50
3 EERIEREE

Fig.3 Schematic diagram of model validation
3.3 2019~2023 F£ & i# Chl-a RER =Tk
3.3.1  Chl-a ¥ J¥ 1Y 25 [B] F#1iE

8 R U K AR Chl-a Wk BE 09 25 (6] 45 A5 45
TE o A H 1T S SR AR BE K I 5K 3R 43 Dy G AR
W SRR BL 3 M ERRAE X L, BT GIS P
Bl E 2019~2023 4 W] Chl-a ¥ B J i
AR i 11 00 I 25 0 90 B HE , B 5 B T I A S
Chl-a ¥ J3 %5 (8] 73 A 4 Ja , DL IEL 4,



CHEYE o

)

PREET A - 55 T Sentinel-2 SR B LW 4% 5K a ok B 2 J 2 25 M D

=

¢« (65 o

s o

TTTLILL %
Sl e i JEA
g

0 4 8 1216km

0 4 8 1216km

[OFCs

B 4

() ZF

AREEFHWEMN Chl-aiREZTES W

1804

Fig. 4 Spatial distribution of Chl-a concentration in

Chaohu Lake in different seasons
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Fig. 5 Annual variation of Chl-a concentration in

Chaohu Lake water from 2019 to 2023
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Fig. 6 Annual variation of Chl-a concentration in

Chaohu Lake from 2019 to 2023
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