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Muti-model Collaborative Retrieval of Chlorophyll a in Taihu Lake Based on

Data Assimilation

LI Yuan', LI Yun-mei', LU Heng', ZHU Li*, WU Chuan-qing”, DU Cheng-gong' , WANG Shuai'
(1. Key Laboratory of Virtual Geographic Environment, Ministry of Education, Nanjing Normal University, Nanjing 210023, China;
2. Satellite Environment Application Center, Ministry of Environmental Protection, Beijing 100029, China)

Abstract: Under the efforts of many scholars, large amount of remote retrieval models of water quality parameters have been
developed. However, each model could only reflect the “true value” from one level because of the natural limitation of remote sensing.
To get the relatively true value by combining various retrieval models, in this work, we developed a multi-model collaborative retrieval
algorithm for retrieving the concentration of Chlorophyll a based on data assimilation. We measured water quality parameters and water
reflectance spectra in Taihu Lake during 2006 to 2009. There were seven retrieve models established and six models were selected to
participate in the multi-model collaborative retrieval algorithm. Then these selected models were combined to establish a multi-model for
retrieving the concentration of Chlorophyll a. The results indicated: (D) the accuracy of multi-model retrieval algorithm was better than
that of single-model retrieval method, with an optimal MAPE of only 22. 4% ; (@ with more models participating in the multi-model
collaborative retrieval algorithm, the accuracy became better, the average MAPE was decreased from 25.6% to 23.4% , the average
RMSE was decreased from 15.082 wg-L™" to 14.575 pg-L™", and the average correlation coefficient was improved from 0.91 to
0.92; @ the accuracy and errors of retrieval products could be effective evaluated through calculating the confidence interval, which
makes possible the acquirement of spatial and temporal error distribution of Chlorophyll a concentration retrieval in Taihu Lake.

Key words : hyperspectral data; chlorophyll a; data assimilation; Taihu Lake; multi-model collaborative retrieval algorithm
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Fig. 1 Distribution of sample stations in Taihu Lake
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Fig. 2 Flow chart of multi-model retrieval algorithm
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Table 3 Statistical result of multi-model retrieval of Chlorophyll a

iH B3| RMSE R? MAPE Nr bias

SN 18.593 0. 870 0.296 0. 862 -0.010

2 Bl /MHE 12. 940 0.761 0.233 0.715 -0.120

SEHME 15. 082 0. 829 0.256 0. 810 -0.067

brifEs 1. 627 0.032 0.017 0.042 0.032

e RME 16. 501 0. 864 0.270 0. 851 -0.025

" /M 13.432 0.799 0.224 0.776 -0.108
3R "

SEHE 14. 809 0. 835 0. 246 0.819 -0. 066

Frifi2z 0. 961 0.019 0.014 0. 024 0.024

SN 15. 825 0. 859 0.260 0. 846 -0.036

4 Bl /MAE 13.674 0.812 0.224 0.794 —0.094

SEXME 14. 692 0. 837 0.239 0.822 -0.063

Frife% 0. 626 0.012 0.010 0.015 0.019

e RAE 15. 094 0. 851 0.246 0. 840 —0.045

- f/ME 13.925 0. 830 0.227 0. 812 -0.086
51 "

SEHE 14. 624 0. 839 0.235 0. 824 ~0.061

FrifE2z 0.379 0. 007 0. 006 0. 009 0.013
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