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Estimation of surface chlorophyll-a concentration
using multi-date Landsat/TM datain Lake Shinji and L ake Nakaumi

Yuji Sakuno', Takeshi Yoshida', Masatomo Y amamoto', Tsuneo Matsunaga’,
Daisuke Nakayama’, Katsumi Takayasu®, Toshiaki K ozu*and Toyoshi Shimomai*

Abstract: An algorithm for the estimation of surface chlorophyllehl-a) was developed and
validated using the multi-date Landsat TM data as well as the conjurictisieu data in Lake
Shinji and Lake Nakaumi. This highly significant predictive algorithm for surface chl-a is
obtained using the TM bands 1, 2, 3, 4, 5 and 7 after dark pixel subtraction as a simple

atmospheric correction.
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Fig. 1. Sampling points ofn situ data in Lake Shinji and Lake Nakaumi.
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Tablel. Ranges ofin situ chlorophyll-a and number of
observation points.

No. Date Chl.al xg/1) Point
1 9 May 1990 26.5-78.3 7
2 1 July 1995 3.0-6.0 7
3 16 May 1996 2.6-8.5 6
4 12 May 1997 2.6-14.4 5
5 3 Mar.1998 5.2-11.7 12
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Fig. 2. Correlation between TM Band 1 and LN chlorophyll-a.
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Table 2. Correlation coefficient betweem situ chlorophyll-a
and DN of TM bands.

Band| Band2 Band3 Band4 Band5 Band7
Chl.a -0.49 -0.15 -0.28 -0.34 0.06 0.11
LN Chl.a -0.50 -0.16 -0.31 -0.41 -0.06 0.02
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Fig. 3. Correlation between the estimated chlorophyll-a from

TM data using multi-regression model and thesitu LN
chlorophyll-a.
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Fig. 4. Correlation between the validated chlorophyll-a from

TM data and thén situ chlorophyll-a using Equation 3.
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Fig. 5. Correlation between the validated chlorophyll-a from
TM data and theén situ chlorophyll-a using Equation 4.
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Fig. 6. Horizontal distribution of surface chlorophyll-a concentration in Lake Shinji and Lake Nakaumi derived from
Landsat-3TM data using a multi regression algorithf@. 9 May 1990(b) 1 July 1995(c) 16 May 1996(d) 12 May

1997,(e) 3 March 1998.
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Fig. 7. Horizontal distribution of surface water temperature in Lake Shinji and Lake Napalm derived from Land@isat-5
data. Blue, low temperature; red, high temperati@e May 1990(b) 1 July 1995(c) 16 May 1996(d) 12 May 1997(e)

3 March 1998.
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