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Fig.1 Reflection curves of chlorophyll-a with different concentrations in red band region
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Research on Chlorophyll-a Retrieval Simulation in Waters Based on the
Normalized Peak Area

MA Wandong", WANG Qiao*, WU Chuanging’, YIN Shoujing*,
XING Qianguo?, ZHU Li" and WU Di*
(1. satellite Environment Center, Ministry of Environmental Protection, Beijing 100094, China; 2. Yantai Institute of Coastal
Zone Research, Chinese Academy of Sciences, Yantai 264003, China)

Abstract: The chlorophyll-a concentration of waters is one of the main retrieval parameters in the field of water
color remote sensing. Based on the coefficients of absorption and backscattering of waters, Colored Dissolved
Organic Matter(CDOM), tripton and chlorophyll-a, which are achieved using the Hydrolight software package,
the remote sensing reflectance is simulated according to the forward radiation transfer models without the consid-
eration of fluorescence peak. And then, the spectral curves of variable chlorophyll-a concentration are achieved.
The spectral characteristics of chlorophyll-a are analyzed according to these remote sensing reflectance curves.
Next, the retrieval models of chlorophyll-a are built based on analyzing the spectral characteristics within select-
ed bands or certain band combinations. In this paper, the Normalized Peak Area (NPA) model and three-band
model are analyzed and applied to retrieve the chlorophyll-a concentration. As a comparison, other retrieval mod-
els are also considered. According to the analysis and results, we find that the chlorophyll-a concentration could
be better retrieved by the NPA model, the three-band model, and a few other models, except for the model of re-
flectance peak position. The least competent retrieval model for chlorophyll-a is the model of reflectance peak
position with the R* of 0.6513. Among all the retrieval models, the NPA model is the best model to retrieve cholo-
rophyll-a concentration with the R? of 0.9689 and the RMS error of 25.25ug - L™*. The second one is the three-
band model with the R? of 0.9637 and the RMS error of 10.66ug-L™". The small retrieval error of the three-band
model is due to the consideration of the backscattering impacts of tripton, CDOM and waters. The NPA model,
in addition, has not only take into consideration of the backscattering impacts, but also the fluorescence efficien-
cy and a variety of environmental factors when applied to retrieve chlorophyll-a concentration. In the end, we
could conclude that the NPA could be utilized to retrieve chlorophyll-a concentration for simulated data. This
conclusion should be further verified by using it with in situ experiments data.

Key words: chlorophyll-a; retrieval of remote sensing; the Normalized Peak Area model; the three-band model
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