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Fig.1 Location of study area
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Fig.3 Evapotranspiration estimated by SEBAL model(2012.4-2012.9)
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Abstract: Evapotranspiration (ET) in arid and semi-arid regions is a key factor for regional energy balance, hy-
drological cycle and water utilization. Remote sensing technology can provide land surface parameters as inputs
for the land surface energy balance model and has been successfully applied to estimate surface evapotranspira-
tion (ET) at different regions. Since 1990s, a series of ET models are build on the use of net solar radiation flux
(Rn) ,soil heat flux (G),sensible heat flux (/) estimated from remote sensing data of visible, near infrared, ther-
mal infrared spectral band. These models can be divided into two categories, the single-layer model of Pen-
man-Monteith (P-M) and the “residue approach” that H is the core inversion parameter. Although great progress
has been made on the improvement of the £7 models, there are several related problems that have not yet been
solved properly. A typical problem is that most of high-precision £7 models cannot be used operationally for lack
of ground-based measurements. In this paper, an ET model only need land surface temperature (LST) , normal-
ized difference vegetation index (NDVI) is introduced. In the model, the space relation of land surface tempera-
ture, vegetable index and ET were analyzed according to the principle of energy and water balance, based on as-
sumptions that the study area cover a full range of vegetation cover and soil wetness conditions, and H is in pro-
portional to the temperature difference between atmospheric before receiving solar radiation and land surface af-
ter receiving solar radiation, the temperature vegetable evapotranspiration index (7VETI) was built by using the
dry and wet edges in the 75-V1 trapezoid space. As a typical arid area, Karamay area, Xinjiang, China was select-
ed as the study area and HJ-1 satellite data was selected as the remote sensing data, ET on six different dates from
April to September were estimated using combined TVETI and Rn. Then, ET estimated from SEBAL model was
used to validate the TVETI Regression analysis of TVETI and ET index obtained from SEBAL model showed
that dates from April to September, certainty coefficient are respectively: 0.838, 0.935, 0.912, 0.921, 0.926,
0.825. TVETI is effectively in characterizing the surface evapotranspiration condition. Moreover, cross validation
were carry out between ET estimated by using 7VETI and SEBAL model, regression analysis showed that the cer-
tainty coefficient are respectively:0.712,0.831,0.828,0.884,0.877,0.690. TVETI can be used to estimate £7 op-
erationally in the study area and provide a reasonable estimation accuracy with only satellite derived parameters.
However, for lack of ground experimental data, E7 estimated from SEBAL model was selected as the validation
data, leading to errors in the validation part. The proposed TVETI depends on assumption that H is in proportional
to the temperature difference between atmospheric before receiving solar radiation and land surface, calculative
process of H is more complicated in actual calculation. On the other hand, the dry and wet edges in the 75-V7 trap-
ezoid space is built on the condition that the study area cover a full range of vegetation cover and soil wetness
conditions, this cannot be easily realized in arid areas. In practical, the dry and wet edges are obtained from the
fitting result of the LST and NDVI, equation of the dry and wet edges are short of rigid physical significance that
causing uncertainty in the building of TVETI. To reduce the uncertainty in the proposed TVETI, further work
needs to be carried out to verify the relevant parameters and more validation work needs to be performed for dif-
ferent remote sensing data in different regions.

Key Words: arid and semi-arid region; HJ-1 satellite; energy and water balance of soil surface; TVETI;

evapotranspiration



