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Retrieval algorithm of phycocyanin concentration in
inland lakes from Sentinel 3A-OLCI images
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(1. Key Laboratory of Virtual Geographic Environment ( Nanjing Normal University) , Ministry of Education, Nanjing 210023, China;
2. State Key Laboratory Cultivation Base of Geographical Envir-onment Evolution ( Jiangsu Province ), Nanjing 210023, China;
3. Jiangsu Center for Collaborative Innovation in Geographical Information Resource Development
and Application, Nanjing 210023, China;
4. Satellite Environment Application Center,Ministry of Environment Protection, Beijing 100029, China)

Abstract. Cyanobacteria is the dominant algae species in inland eutrophic water bodies, and the phyco-
cyanin (PC) is its unique pigment which can be used as an indicator of its presence. Therefore, the re-
trieval of PC concentration by remote sensing is of great significance to early warning of cyanobacteria
bloom. In this paper, the Random Forest retrieval Model for estimating PC concentration based on the
sentinel 3 A-OLCI bands was developed using in situ data collected from Taihu Lake, Dianchi Lake and
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Hongzehu Lake. The results of the importance analysis of input variables in random forest demonstrated
that the seventh band(674 nm) , the eighth band(665 nm) and the ninth band (620 nm) have signifi-
cant impact on the PC estimation. The accuracy assessment showed that the Mean Absolute Percentage
Error( MAPE) of this PC retrieval model is only 34. 86% with the Root Mean Square Error(RMSE) of
38.67 pwg/L. The comparison between the mode developed by this paper and other models, i.e. , Si-
mis semi-analytic algorithm and PCI exponential model was extensively conducted, and it was found
that compared with other two models, the MAPE was improved by 85.65% and 15.65% respectively,
and the RMSE was improved by 26. 08 wg/L and 19. 86 wg/L respectively. The atmospheric correc-
tion accuracy was further analyzed using the in situ samples and synchronous satellite image, and the
result showed that the Management Uint Mathematical Model (MUMM ) method can be successfully
used for the OLCI image. The atmospheric corrected spectral curves are consistent with the measured
spectral curves, and the MAPEs of 8 bands are all less than 30% at the wavelength range between 560
and 779 nm. The random forest model developed for estimating PC concentration in this paper can be
successfully applied to Sentinel 3A-OLCI images, which provides a new algorithm for remote estima-

tion of phycocyanin concentration in inland lake.

Key words: phycocyanin( PC), OLCI,Random Forest( RF) , remote sensing, inversion
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Table 1 Estimation of reflectance of remote sensing images after atmospheric correction
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/%

46.49 73.78 48.14 32.01 27.06 14.43
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11.87 11.76  11.68 16.50 27.46 26.94 37.87 64.53

rRMSE 0.4718 0.7598 0.5016 0.3334 0.3130 0.1693 0.1514 0.1366 0.1375 0.1357 0.1884 0.3040 0.2994 0.4121 0.631
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