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Estimation of turbidity and chlorophyll-a concentration
in Lakes Shinji and Nakaumi using multi-date ASTER data

Yuji Sakuno', Yamamoto Masatomo’, Y oshida Takeshi*, Tsuneo M atsunaga’

Toshiaki Kozu®, Toyoshi Shimomai®, Katsumi Takayasu®

Abstract: The high-resolution satellite sensor “ASTER” should be a useful tool for the
monitoring of water quality in Lake Shinji and Lake Nakaumi. However, the method for
extracting water quality information from ASTER data has not been established. This study
presents a mode! for estimating turbidity and chlorophyll-a concentration (Chl-a) in these lakes
using ASTER/in-site data sets. The validity of the model was checked using data from water
quality surveys conducted simultaneously with satellite observation in these lakes.
Consequently, the feasibility of quantifying turbidity and Chl-a with sufficient accuracy was
shown using data of bands 1, 2, and 3 of ASTER. However, an accurate result could not be
obtained without field validation of the model.
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# 1. ASTER/VNIR & »#DEE7C
Table 1. Characteristics of ASTER/VNIR sensor

Launch Dec.1999
Resolution 15m
Swash 60km
Quantization 8bit

Band Band1:0.52-0.60pum
Band2:0.63-0.69um
Band3:0.76-0.86pum
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Fig. 1. Sampling points of in-situ datain Lake Shinji and Lake Nakaumi.
O: Points of the data used for model creation, @: Points of the data used for validation of the model
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Table 2. In-situ turbidity and Chl-a data used for model
creation in Lake Shinji and Lake Nakaumi. The datais the
tower observation vaue of the Ministry of Land,
Infrastructure and Transport.

Date Station  Turb.(mg/l) Chl-a (ug/l)
2000/8/7 NU 8.0 9.0
2002/5/2 NU 13.0 14.0

YB 18.0 10.0
2002/8/22 NU 6.0 12.0
2002/9/14 NU 6.0 31.0
2002/10/9 SJ 1.0 43
NU 4.0 8.0

2003/8/23 SJ 9.0 6.6
NU 4.0 4.0

YB 10.0 8.0
Ave. 7.9 10.7

SD 4.9 7.8

NU: L. Nakaumi; SJ: L. Shinji; YB: Yonago Bay
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Table 3. Turbidity and Chl-a datain Lake Shinji and Lake
Nakaumi which were used for verification of a model

Date Station Turb. (mg/l) Chl.a(ug/l)

2002/5/2 Stl 18.2 7.3
St2 5.6 13.4

Sa3 6.3 10.7

St4' 5.6 13.8

2002/9/14 SJo1-3 7.7 83
SJO1-2 8.4 14.0

SJO1-1 5.6 2.2

NU3 6.3 11.8

NU2 8.4 6.6

NUI 6.3 8.8
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Table 4. Correlation coefficient between ASTER single band data, and turbidity and Chl-a

Level 1b Level 2B01 Level 2B05
Bandl Band2 Band3 | Bandl Band2 Band3 | Bandl Band2 Band3
Turbidity] 0.55 0.24 0.88 0.56 0.63 0.64 0.49 0.61 0.58
Chl-a 0.05 0.04 0.31 -0.28 -0.18 0.03 -044 -021 -0.16
N=10
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Table5. Correlation coefficient between ASTER turbidity estimated by multi regression model, and in-situ turbidity

Level 1b Level 2B01 Level 2B05
Bands 1,2 1,3 2,3 1,2,3 1,2 1,3 2,3 1,2,3 1,2 1,3 2,3 1,2,3
Turbidity] 0.94 0.89 0.91 0.96 0.74 0.64 0.66 0.74 0.68 0.58 0.61 0.68
Chl-a 0.06 0.39 0.34 0.53 0.72 0.64 0.43 0.73 0.88 0.73 0.25 0.89
N=10
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Fig. 2. Relationship between ASTER Band 3 and in-situ
turbidity
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Fig. 3. Relationship between ASTER turbidity estimated
by multi regression model using ASTER 3 bands, and in-
situ turbidity
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Fig. 4. Relationship between ASTER Chl-a estimated by
multi regression model using ASTER 3 bands, and in-situ
Chl-a
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Fig. 5. Relationship between ASTER turbidity estimated
from equation (2), and in-situ turbidity (ship data)
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Fig. 6. Relationship between ASTER Chl-a estimated from
equation (4), and in-situ Chl-a (ship data)
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Fig. 7. Average time change of Chl-ain every month at the center of Lake Shinji (a) and Lake Nakaumi (b)
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