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An Assessment of Areal Evapotranspiration Using Landsat TM Data
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Abstract

Surface energy balance components were evaluated by Landsat TM data and GIS  with
meteorological data. Calihration and validation [or the appheability of this methedology were made
through the eshmating of the large-seale evapotranspration (ET), In addition, sensitivity and
error analysis was conducted to see the effects of the surface energy balance components cn ET
and the accuracy of each components. Bochong-chen located on the upper part of Guem River
basin was sclected as the case study area. Hpatial distribution map of ET were produced for fve
dates.Jan. 1, Apr. 3, May. 10, and Nov. 27, 1995

The study results showed that ET was greatly vared with the aspecl and the land use type on
the swrface. In lhe case of having northeast and southeast in the aspecl, ET was linearly
mereased depending on growmg net radiation While surface temperalure has a ligh value,
NIVINormatized Difference Vegetation Index) has a low value in the vegetated area Thercfare,
ground heal flux was mcreased but ET was relatively decreased. The results of sensmivity and
error analvsis showed that net radiation is most sensilive and effective, ranging from 125 25 to
236% of sensitivity. Furthermore, the surface lemperature, air temperature, and wind speed have
the significant elfects on BT estimation using remotely sensed data.
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Table 1. Meteorological Data Used for This Study

A Temperature Wined Speed . ) . .
e o Day Length Atmospheric
Date L) unssec)
- ) Fressure{ml}
Min, Max. Aver. Max. Aver
Jan. 11 -122 -0.2 =05 50 2.2 9.69 1025.0
Apr 1 -3.0 111 18 6.2 23 12.43 10115
May. 3 43 1748 12.8 70 3.1 1358 10163
Oct. 10 a3 226 12.1 27 0.7 11.37 1023.9
Nov 27 -81 75 -13 | 18 28 980 10235
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Fig. 2. Scheme for Estimating Areal Evapotranspiration Using Landsat TM Data
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Parameter Unit I
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J |
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& W 358 75.0 783 43,2 297
Ts v 382 8.66 1653 1165 1,20
T [& 53 43 12.8 121 -1.3
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B m 0.5 05 (5 0.3 0.4
z m 104 10.4 104 104 104
I kPa 1025 101.8 1015 1024 1024
LE W' BH1 1858 2479 2191 60.0
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Table 4. Sensiiivity Analysis Results with £10% Range of Variation in the Parameters or

Variables from Reference Values

Parameter Date Jan. 11 Apr. 1 May 3 Qek, 10 Nov, 27
) error(W/nt') =158 F3za F103 F275 T142
fin sensitivity (%) *17.2 o F+16.5 F125 F238
‘ ervar{ A7m7) +38 7.5 =78 T3 +3.0
“ sensitivity (%) +d.1 0 =32 +2.0 3.0
error{ W m’) F7.1 T14.4 +365 *7.3 2.5
e sensibvily (%0} F65.4 78 *145 +3.3 12
error(W/m’) 9.2 Fa0 F278 F56.0 27
& Sensitrvity (%) +101 F43 Fi12 27 45
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