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Spectroradiometer Evaluation of

Water Surface Chlorophyll Concentration

SATO Hironobu
ABSTRACT

The satellite digital data is one of the most useful information to evaluate the environmental
conditions on the large extent area of the earth. The research of estimating chlorophyll concentration
in the water surface has been carried out by using remote sensing technology including Landsat-7
Enhanced Thematic Mapper (ETM) Plus multispectral digital data.

This study aims to identify the optimal spectral reflectance range of chlorophyll concentration in the
water surface using a spectroradiometer.

First, in the experiments, chlorophyll concentration and spectral reflectance were measured in fresh
lake water and seawater in Kochi Prefecture, using both a spectroradiometer and a water quality
monitoring sonde. Squeezed water hyacinth was adapted to prepare the standard sample with different
chlorophyll concentration. Halogen light was used to avoid the influence of spectral contamination.

Secondly, the spectral reflectances were divided into 6 bands, namely, band 1 (450~520nm), band 2
(520~600nm), band 3 (630~690nm), band 4 (750~900nm), band 5 (1550~1750nm) and band 7
(2080~2350nm), to calculate the average of spectral reflectances on each band. These 6 bands
correspond to the band range of Landsat-7/ETM Plus multispectral digital data.

Third, the ratios of spectral reflectance on each band, NDVI (Normalized Difference Vegetation
Index) were calculated to analyze the correlation of chlorophyll concentration with the ratio of spectral
reflectance on each band like Refpangi/Refpangj, (R€fpandi — R€fpangj)/(Refpandi + R€fpang) » €LC; *“ Refpandi”
refers to “ Reflectance of band i”.

In conclusion, this study demonstrates that fresh water and seawater is different in terms of the
independent variables suitable for estimating chlorophyll concentration. That is to say, it was found
that, as for the independent variables suitable for estimating chlorophyll concentration, they are
Rband2/Roand @Nd  (Rbanga-Roands)/Reangr iN the case of fresh water whereas they are Rpangs/Rpanar and
(Roanda-Rbands)/Reang1 1N the case of seawater.

It is till necessary to reevaluate the results of the experiments in this study by taking into account of
the effect of aerosol in the atmosphere, in case of applying this method to satellite remote sensing.
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