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Abstract ; Remote sensing technology has emerged as a powerful tool for monitoring inland water quality. To investi-
gate changes in concentrations of total phosphorus (TP ), total nitrogen (TN), and chemical oxygen demand
(COD) in the aquaculture area of Jianghan Plain, we developed inversion models utilizing Sentinel2-LL1C remote
sensing data. These models are based on three optical active substances: water transparency, suspended matter con-
centration, and Chl-a concentration. By correlating the calculated water transparency, suspended solids concentra-
tion, and Chl-a concentration with TP, TN, and COD concentrations at regional water fitting points, we established
indirect inversion models to estimate the concentrations of these substances and validated the models using fitting
points data. Our results demonstrate a strong correlation between water transparency and TP concentration. Higher
water transparency indicates better water quality and lower TP concentration. The concentration of suspended matter
in water is highly correlated with the TN concentration. Increased suspended matter concentration indicates inferior

water quality and higher TN concentration. Additionally, higher water Chl-a concentration corresponds to higher
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COD. The deterministic coefficients of the indirect fitting models for TP concentration, TN concentration, and COD

were all greater than 0.6. Furthermore, the TP concentration, TN concentration, and COD concentration in water

bodies of monitoring points in Jianghan Plain were simulated. The results align with the expected patterns in feeding

period and reflect the spatio-temporal evolution of water quality parameters in the aquaculture areas of Jianghan

Plain. This research contributes practical insights into understanding the dynamics of large-scale water quality pa-

rameters in aquaculture areas.
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Fig.1 Satellite image of Jianghan Plain
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Fig.2 Field points distribution in Jianghan Plain
for water quality parameter inversion
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Table 1 Autocorrelation analysis of water quality parameters
KEESHL bR Chl-a ¥ )% Zy TSS HefiE COD #e i TN ¥ Bf TP ¥
FEIRIMAH I R B 1 -0.277 0.096 0.483 0.05 0.021
Chl-a ¥k % BEM (WUR) 0.084 0.554 0.015 0.76 0.897
MERE 40 40 40 40 40 40
Je IR AL R AL -0.277 1 -0.842% " 0.164 -0.414%* -0.723"*
Zy BEE (UR) 0.084 0 0.313 0.008 0.023
ESA 40 40 40 40 40 40
B IRIAH I R B 0.096 -0.842" * 1 -0.12 0.464 " * 0.360 "
TSS He & BEW (UR) 0.554 0 0.462 0.003 0.006
HOE i 40 40 40 40 40 40
IR AL R AL 0.483 " 0.164 -0.12 1 -0.015 0.307
COD #e BEE (UR) 0.015 0.313 0.462 0.926 0.054
ES 40 40 40 40 40 40
B IRIMAH I R B 0.05 -0.414** 0.464 " * -0.015 1 0.630* *
TN & BEW (WUR) 0.76 0.008 0.003 0.926 0
e 40 40 40 40 40 40
IR AL R AL 0.021 -0.723** 0.360* 0.307 0.630* * 1
TP ¥k BEE (WUR) 0.897 0.023 0.006 0.054 0
AR 40 40 40 40 40 40
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