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The Analysis Errors of Surface Water Temperature Using Landsat TM
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Abstract : The estimation technique of surface water temperature by satellite remote sensing has
been applied to ocean and large lakes using AVHRR. However, the spatial resolution of AVHRR is not
adquate for coastal region and small lakes. Landsat 5 TM has 120 m spatial resolution, which suits better.

We carried out analysis of surface water temperature in Lake Sihwa and near coastal area using
Landsat 5 TM. To relate digital number to the brightness temperture, we applied Empirical, NASA,
RESTEC, Quadratic methods. Comparing calculated and observed value, we obtained as follows;

NASA method, R2 = 0.9343, RMSE (Root Mean Square Error) = 3.5876°C; RESTEC method, R2 =
0.8937, RMSE = 3.76°C; Quadratic method, RZ = 0.8967, RMSE = 2.949°C.

Because Landsat TM has only one band for extracting surface temperature, it was difficult to correct
for the atmospheric errors. For improving the accuracy of surface temperature detection using Landsat
TM, there is a need for a method to decrease the effect of atmospheric contents.
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Fig. 2. Plot of the observed temperature and Digital Number
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Fig. 4. Plot of observed temperature and calculated
temperature using the NASA method
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Fig. 5. Plot of observed temperature and calculated
temperature using the RESTEC method
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Table2. Relative importance of the atmosphere on
radiometric observation of sea-surface

temperature in terms of error (Stewart, 1985)
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Fig. 8. Map of the surface temperature
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