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Using Remote Sensing to Estimate Evapotranspiration of

Paddy Field

Tzu-Chieh Chien'  Yuei-An Liou*>  Tzu-Yin Chang®

ABSTRACT

Evapotranspiration is an important factor in hydrology cycle and regional climate. For example, rice
paddy field absorbs and stores huge amount of energy, which is released to the air through
evapotranspiration. As a result, ambient temperature is adjusted and the strength of the heat island
effect is mitigated in the urbanization areas. The aim of the current study is to develop an
evapotranspiration retrieval algorithm for rice paddy field by remote sensing technique in order to
provide long-term and large-area observation and to investigate its role in heat island effect. The
proposed retrieval algorithm is based on energy balance at the land-air interface. Surface heat fluxes
are estimated by remote sensing data with in situ surface meteorological measurements. The initial
values of latent heat and sensible heat fluxes are obtained using an unstable atmospheric correction
method. By iterating the energy balance equation, radiation and evaporation controlled lines are
determined, and hence, the net available energy is redistributed into latent and sensible heat fluxes,
respectively. In this study, both airborne and satellite imageries are utilized. The former imagery
covers a small area with high spatial resolution. The satellite imagery acquired by MODIS is utilized
to estimate the evapotranspiration over the entire Taiwan. The proposed retrieval algorithm has
provided a fairly good estimate of evaporation fraction by airborne imagery with bias of 6.8% when
compared with the in situ measurements, while performed poorly with the satellite imagery. To
improve the evapotranspiration estimate by satellite imagery, the Paulson and Dyer’s corrections to
unstable atmosphere were modified. The correlation coefficients for latent heat flux and sensible heat
flux and the corresponding in situ observations were found to be 0.66 and 0.76, respectively. The root
mean square errors for latent heat flux and sensible heat flux were 97.81 Wm-2 and 124.33 Wm-2,
respectively.

Keywords : Latent heat flux, Sensible heat flux, Evapotranspiration, MODIS
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