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Estimation of Evapotranspiration by Remote Sensing Method
A Case Study of the Central Plain of Thailand
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ABSTRACT

The remote sensing method in estimating crop evapotranspiration (ET) in term of evaporation
flux from the Central Plain of Thailand, during the dry season of 2001-2002 was investigated. The
evaporation flux was estimated by the surface energy balance approach, and validated by the results
from the FAO Penman-Monteith and the evaporation pan methods.

Surface albedo, vegetation index (NDVI) and surface temperature were used as basic inputs in
calculating the energy balance parameters, including net radiation, soil heat flux and sensible heat
flux. These parameters were subsequently used in estimating the evaporative fraction (EF) by 2
comparative approaches: SEBAL and S-SEBI, and finally the 24-h actual ET was derived. The results
showed that the maximum ET increased during the dry season which was in good agreement with the
reference crop ET derived from the FAO Penman-Montieth method. Also, the actual ET from the
irrigated area presented similar tendency. However, in the non-irrigated area, the actual ET was lesser
due to the difference in the evaporative fraction between these two areas. The evaporative fraction
could be used to describe the soil moisture of the investigated area.

In conclusion, the surface energy balance algorithms yielded reliable results in estimating ET
from satellite image. However, further researches are still needed in order to improve the accuracy of
the estimation and to minimize limitations of the algorithms, especially in the period of cloudy sky.
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Figure 3 Example of evaporative fraction
in February 28, 2002 estimated
by SEBAL method

Figure 4 Example of daily evapotranspiration
in February 28, 2002 estimated
by SEBAL method
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Figure 5 Evapotranspiration estimated
by SEBAL method
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Figure 6 Evapotranspiration estimated
by S-SEBI method
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Figure 7 Comparison of maximum
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Table 1 Evaporative fraction A estimated by SEBAL and S-SEBI methods

1 May 02 - -

DATE A : SEBAL A . S-SEBI
Irrigation Non-irrigation Irrigation Non-irrigation

29 Nov 01 0.61 0.66 0.71 0.73
27 Dec 01 0.61 0.74 0.63 0.72
30 Jan 02 0.57 0.75 0.54 0.70
28 Feb 02 0.57 0.78 0.49 0.64
27 Mar 02 0.54 0.83 0.44 0.65
22 Apr 02 0.47 0.78 0.50 0.71
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Table 2 Evapotranspiration estimated by different methods

ETa: SEBAL ETa: S-SEBI ETc ETo ETo

DATE Non- Non- Penman-

Irrigation Irrigation EF=0 Evap. Pan

irrigation irrigation Monteith
29 Nov 01 2.87 2.65 3.18 3.09 4.39 3.45 3.71
27 Dec 01 3.12 2.51 3.03 2.59 4.23 3.70 3.94
30 Jan 02 3.62 2.67 3.36 2.54 4.80 3.84 4.42
28 Feb 02 4.39 3.07 3.62 2.61 5.66 3.93 4.87
27 Mar 02 4.78 3.02 3.75 2.45 5.76 5.21 6.12
22 Apr 02 4.94 2.90 4.48 3.07 6.32 5.84 7.14
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