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ABSTRACT

The purpose of this paper is to build a spatio—temporal evapotranspiration(ET)
estimation model using Terra MODIS satellite image and by calibrating with the flux

tower ET data from watershed. The fundamentals of spatial ET model, Surface Energy
Balance Algorithm for Land(SEBAL) was adopted and modified to estimate the daily ET
of Yongdam Dam watershed in South Korea. The daily Normalized Distribution Vegetation
Index (NDVI), Albedo, and Land Surface Temperature(LST) from MODIS and the ground
measured wind speed and solar radiation data were prepared for 2 years(2012—2013).
The SEBAL was calibrated with the forest ET measured by Deokyusan flux tower in the

study watershed. Among the model parameters, the important parameters were surface

albedo, NDVI and surface roughness in order for momentum transport during calculation

of sensible heat flux. As a result of the final calibration, the monthly averaged albedo

and NDVI were used because the daily values showed big deviation with unrealistic
change. The determination coefficient(R?) between SEBAL and flux data was 0.45. The
spatial ET reflected the geographical characteristics showing the ET of lowland areas

was higher than the highland ET.

KEYWORDS : Flux Tower, MODIS, Satellite Image, SEBAL, Spatial Evapotranspiration
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FIGURE 1. Location of the Yongdam dam watershed and observation stations
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TABLE 1. Statistical summary of the model at Deokyusan flux tower
Location Season Total(mm/mon) Average(mm/day) g2 RMSE
Flux tower SEBAL Flux tower SEBAL (mm/day)
Spring 102.3 101.6 0.7 0.7 0.33 0.6
Deokyusan Summer 279.0 170.4 1.6 1.1 0.29 0.9
flux tyower Autumn 112.8 98.6 0.7 0.6 0.43 0.5
Winter 5.3 2.5 0.1 0.0 0.00 0.1
Total 499.4 3731 0.8 0.6 0.45 0.6
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TABLE 2. SEBAL monthly parameter

Mon Parameter Before calibration After calibration
Albedo factor NDVI factor Albedo NDVI Albedo NDVI
1 2 0.8 0.095 0.264 0.190 0.211
2 2.5 0.8 0.204 0.260 0.510 0.208
3 2.5 0.8 0.143 0.707 0.358 0.566
4 3 0.8 0.123 0.584 0.369 0.467
5 2.0 0.8 0.148 0.774 0.296 0.619
6 1 0.8 0.192 0.880 0.192 0.704
7 0.6 0.8 0.148 0.906 0.086 0.725
8 0.6 0.8 0.136 0.852 0.082 0.682
9 0.6 0.8 0.130 0.839 0.078 0.671
10 1 0.8 0.106 0.767 0.106 0.614
1 1 0.8 0.093 0.669 0.093 0.535
12 1 0.8 0.100 0.673 0.100 0.538
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FIGURE 8. Energy balance component at Deokyusan flux tower:
(a) Soil heat flux(G), (b) Sensible heat flux(H)
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