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Fig.3 Chlorophyll-a (Chla) Remote Sensing Retrieval
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Fig.4 Correlation coefficient curves of spectral normalization and first derivative with chlorophyll-a concentration
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Tab.3 Correlation of different band forms from Landsat-8/9 OLI with chlorophyll a concentration
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Tab.4 Correlation statistics between Sentinel-2 MSI bands/combinations and chlorophyll a concentration
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Tab.5 Regression models based on Landsat-8/9 OLI and their validation results
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Tab.6 Regression models and performance tests based on Sentinel-2 MSI
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Fig.8 Chlorophyll a concentration maps retrieved
based on Landsat-8/9 OLI images in study areas
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Construction of a Multispectral Satellite-Based Retrieval Algorithm for

Chlorophyll-a Concentration in Typical Lake Water Bodies of Henan Province

(ZHANG Qiyue'?, QIU Shike??, DU Jun??, ZHU Chunhua', WANG Zheng?*°, ZHANG
Yingzhuo®, WANG CHAO?, DU Wencheng’, DENG Yuhao'?)
(1.School of Information Science and Engineering, Henan University of Technology, Zhengzhou 450001, China;

2 Institute of Geography, Henan Academy of Sciences, Zhengzhou 450052, China; 3.Henan Key Laboratory of Remote
Sensing and GIS,Zhengzhou 450052, China; 4.Collaborative Innovation Center of Geospatial Information Technology
for Smart Central Plains, Zhengzhou 450046, China; 5.Key Laboratory of Spatiotemporal Perception and Intelligent
Processing, Ministry of Natural Resources, Zhengzhou 450046, China; 6.School of Management and Economics, North
China University of Water Resources and Electric Power, Zhengzhou 450046, China; 7.Yellow River Engineering
Consulting Co., Ltd., Zhengzhou 450003, China)

Abstract: [ Objective 1 Chlorophyll-a (Chl-a) concentration is a crucial parameter for assessing the degree of
eutrophication and water quality status of water bodies. Due to the diverse types of lakes and reservoirs in Henan
Province and the significant differences in their optical properties, retrieval models based on a single water body suffer
from low accuracy and poor adaptability when applied regionally. Therefore, this study selects four representative
reservoirs—Danjiangkou, Xiaolangdi, Luhun, and Baisha—from three major river basins within Henan Province, aiming
to construct a robust and highly accurate remote sensing retrieval model for Chl-a concentration with strong regional
adaptability. [Methods] This research integrates Sentinel-2 MSI and Landsat-8/9 OLI satellite data with field data from
79 sampling points, including water surface spectra and measured Chl-a concentrations. Sensitive spectral bands were
identified by applying first-order differentiation, normalization, and spectral equivalence analysis to the spectral data.
Subsequently, various statistical models, including single-band, band ratio, and multi-band combination models, were
developed. The optimal model was selected through accuracy comparison and systematically evaluated using the
coefficient of determination (R?), Mean Relative Error (MRE), and Root Mean Square Error (RMSE). [Results] (1)The
band ratio model utilizing the B4 (Red) and B2 (Blue) bands of Sentinel-2 MSI satellite data demonstrated the best
performance, achieving a model R? of 0.702 4. The Mean Relative Error (MRE) and Root Mean Square Error (RMSE)
were 31.74% and 1.85 pg/L, respectively.(2)This model also showed good performance when applied to a long-term
time-series analysis of Chl-a concentration in Luhun Reservoir. [ Conclusion] The B4/B2 band ratio model based on




Sentinel-2 MSI data developed in this study can effectively retrieve Chl-a concentrations in typical lakes and reservoirs
of Henan Province. It exhibits good accuracy and regional adaptability, successfully addressing the limited transferability
of single-water-body models. This model provides a reliable methodological basis for regional water quality monitoring
and eutrophication management.

Key word:Chlorophyll-a concentration;satellite inversion; Sentinel-2 MSI; Landsat8/9 OLI; multi-spectroscopy
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