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Abstract

Evapotranspiration is one of the key components in the
hydrological cycle and its quantification is essential to
understand the processes such as vegetation phenological
changes, environmental hazards such as floods and droughts,
and, in general, the ecosystem water balance. Remote sensing
methods based on surface energy balance are being more
widely used to estimate evapotranspiration. The purpose of this
study was to estimate the actual evapotranspiration of maize
based on integration of Landsat 8 and MODIS satellite images
using the SEBAL algorithm in Mahidasht, Kermanshah
province. Linear with Zero Intercept (LinZi) method was used
to integrate satellite images. Also, actual evapotranspiration of
maize in 15 farms in the study area was estimated based on
ground surface data. The results of the SEBAL algorithm were
compared with ground-based actual evapotranspiration using
MAE, BIAS and RMSE indices. The results indicated that the
combination of satellite images has led to an improvement in
the accuracy of estimated actual evapotranspiration compared
with that obtained by Landsat 8 images. The mean absolute
error of estimated actual evapotranspiration during the
growing period was determined as 0.44 and 0.42 mm.day
respectively based on Landsat 8 and combined images. In
general, the results of this study showed that the estimation of
actual evapotranspiration using the SEBAL algorithm and
based on the integration of satellite images with different
spatial and temporal resolutions could result in acceptable
values.
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Table 1- The amount of consumed water by maize based on the field measurements in farm No. 13
IV 0,lowd 4 )50 43 (Fliwo (S 5350311 wlwl s 0,3 (8 jae O (a0 =) Jgua

Visit Number Julius day Dc?llt?\f;ili’otr:]e Leaf area index Kc ETo (mm/day) ET (mm/day)
First 142 22 0.17 0.44 5.8 2.54
Second 158 38 0.95 0.55 7.2 3.98
Third 174 54 2.86 0.78 8.1 6.3
Fourth 190 70 5.62 1.08 7.2 7.84
Fifth 206 84 5.85 1.07 6.6 7.1
Sixth 222 102 3.17 0.79 6.0 4.73
Seventh 238 118 1.09 0.58 7.0 4.04
Eighth 254 134 0.22 0.44 6.3 2.79

Table 2- Performance assessment indicators of estimated evapotranspiration based on Landsat 8 images
A Cuwsd gl b oans 391 (A8lg 3,85 9 pied 3, 8des b3, (s LS Y Jgsa

Julius day RMSE MAE R? Bias
142 0.27 0.17 0.71 0.05
158 0.49 0.40 0.66 -0.17
174 0.4 0.38 0.46 0.12
190 0.19 0.47 0.52 0.53
206 0.73 0.58 0.56 0.3
222 0.92 0.71 0.46 0.48
238 0.79 0.54 0.74 0.33
254 0.44 0.30 0.84 -0.04

Average 0.53 0.44 0.62 0.2
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Fig. 1- Estimated daily actual evapotranspiration based on Landsat 8 images (mm / day)
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Table 3- Performance assessment indicators of estimated actual evapotranspiration for days of absence of
Landsat 8 images
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JuliusDay RMSE  MAE R? Bias Juliusday RMSE  MAE R? Bias
146 0.39 0.30 0.17 -0.10 202 0.69 0.37 0.44 0.07
150 0.46 0.38 0.46 0.22 210 0.89 0.67 0.33 -0.76
154 0.31 0.24 0.84 0.12 214 0.43 0.31 0.52 0.56
166 0.31 0.20 0.64 -0.53 218 0.49 0.35 0.24 -0.48
170 1.09 0.46 0.87 -0.48 226 0.43 0.71 0.20 -0.13
178 0.60 0.49 0.46 0.12 230 0.55 0.40 0.69 0.51
182 0.51 0.46 0.66 0.41 234 0.34 0.36 0.90 0.048
186 0.67 0.51 0.79 0.08 242 0.58 0.52 0.35 0.86
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Fig. 2- Total crop water use during the studied period estimated based on a) Landsat 8 and b) integration of
Landsat 8 and MODIS

o590 9 A Cawiid piglai 5l (b 9 A Cownsdd pygaad (@ (bl 3 00w 5490 31 drdllae 5,90 0595 33 (2Blg 8 o O Egomme - Y JSW

650 ® [andsat 8
N A MODIS
4 Integration
—1line 1:1

600
€
E
i
= 550
=]
S
©
S
c
2
£ 500

¢ °
°
450 . . : )
450 500 550 600 650

Measured actual seasonal ET (mm)

Fig. 3- Estimated values of seasonal actual evapotranspiration based on Landsat 8, MODIS and the
integration of images versus field based evapotranspiration
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