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Abstract

One of the most important parameters of the water balance
equation is evapotranspiration which is an effective factor in
the management of water resources. As in many different
sciences where hardware methods are widely being replaced
by software methods, actual evapotranspiration is also being
determined using remote sensing and satellite images.
According to the importance of actual evapotranspiration in the
allocation of water resources, in current research this
parameter was determined for sugarcane by in Amir Kabir
Sugarcane Argo-Industry using satellite images from Landsat8
(suitable spatial resolution) and MODIS (acceptable temporal
resolution) and the results were compared with lysimeteric
data. For this purpose, Landsat 8 and MODIS images were
merged in the period of 16 days by Gram-Schmidt method and
the actual evapotranspiration of sugarcane was estimated by
SEBAL algorithm. In addition, the amount of actual
evapotranspiration was calculated using Landsat8 images and
SEBAL algorithms. Finally, the results of the two methods
were compared with lysimeteric data and were analyzed by
statistical methods. The results indicated that the average of
absolute difference between actual evapotranspiration of
fusion images and lysimeteric method was 0.55 (mm/day).
This index was 0.063 (mm/day) for Landsat 8 images
compared to lysimeteric data and the average of absolute
difference between the two methods of remote sensing was
obtained as 0.58 (mm/day). Also at the level of five percent,
there is not a significant difference between the two methods
of remote sensing.

Keywords: SEBAL Algorithm, Actual Evapotranspiration,
Gram-Schmidt Method.
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Fig. 1- The location of the studied area
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Table 3- The amount of net radiation and soil heat flux
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Net Radiation Soil Heat Flux

Method Date Pixel Rn (W/m?) G (W/m?)
Cold 457.00 56.50
Landsat 8 + 19 Ortorer 14 (|:-|oolfj jgggg 2288
x{gg :3 6 October 2015 Hot 417.00 100.00
17 October 2016 ?_'OO'S ;‘;2;88 ?2:88
19 October 2014 ?_'OO'S ;‘?ngg 33:38
Landsat 8 6 October 2015 %OO'S ;‘Q;gg 88:4113
17 October 2016 %OO'S bl oy
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Fig. 3- The maps of actual evapotranspiration from Landsat 8 and MODIS fusion images and SEBAL
algorithms
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Fig. 4- The maps of actual evapotranspiration from Landsat 8 and SEBAL algorithms
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Table 5- The surface covered by evapotranspiration estimated from studied satellite images
axlllae 390 (510,lgale sl 3l o 3 )9l (3,85 — e gy CoT haw -0 Jgua

Method Date ET (mm/day) Area%
<1 0.02
1.1-2 2.01
19 October 2014 2.1-3 11.02
3.1-4 34.95
41-5 52.00
<1 0.05
1.1-2 2.36
La”ds?]fui;'or':g'oms 6 October 2015 213 12.84
3.1-4 30.21
4.1-5 54
<1 0.01
1.1-2 1.6
17 October 2016 2.1-3 8.8
3.1-4 34.07
41-5 55.53
<1 0.63
1.1-2 3.64
19 October 2014 2.1-3 14.92
3.1-4 27.07
41-5 53.74
<1 0.96
1.1-2 3.76
Landsat 8 6 October 2015 2.1-3 15.51
3.1-4 23.73
4.1-5 56.03
<1 0.59
1.1-2 2.19
17 October 2016 2.1-3 12.33
3.1-4 26.88
4.1-5 58

Table 6- Comparison of actual evapotranspiration from Landsat 8 and MODIS fusion images
(Gram-Schmidt method and SEBAL algorithm) and lysimeter data

9 (S o32,951 9 Caonll 01,5 (49,) (390 9 A Cowid gl (34805 51 Juols (ABlg (5,25 — poe dumglie -F Joao

somns ¥ glaodld
Date Evapotraspiration (mm/day) Absolute difference The é?f?i?eizzomte RMSE
Lysimeter Landsat 8+ MODIS (mm/day)
19 October 2014 4.25 4.9 0.65
6 October 2015 45 5.1 0.6 0.55 0.56
17 October 2016 4.6 5 0.4

Table 7- Comparison of actual evapotranspiration from Landsat 8 images (SEBAL algorithm) and lysimeter data

— Absolute The mean absolute
Date Evapotraspiration (mm/day) difference difference RMSE
Lysimeter Landsat 8 (mm/day)
19 October 2014 4.25 4.3 0.05
6 October 2015 4.5 4.6 0.1 0.063 0.068
17 October 2016 4.6 4.56 0.04
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Table 8- Comparison of actual evapotranspiration from Landsat 8 and MODIS fusion images
(Gram-Schmidt method) and Landsat 8 images using SEBAL algorithm

LA Cowsdd pgliad g (Caondl 01,5 (109,) (uad90 9 A Cowsld pigbiad B8 51 Juols (oaBly (585 — ol dmmliio A Jgi>

Jbw o ,651 51 aalésus!
L Absolute The mean absolute
Evapotraspiration (mm/day) difference difference RMSE
Date Landsat 8+
Landsat 8 MODIS (mm/day)
19 October 2014 4.3 4.9 0.6
6 October 2015 4.6 5.1 0.7 0.58 0.58
17 October 2016 4.56 5 0.44
S lo)S)ls 5 gl ygd (Al il o aabians dlal)y sgMeay Table 9- T-test results between the amount of
. _ . ) et 1 evapotranspiration of Landsat satellite images and
Cola S50 1) (2lS ide s S 53 b)S Jisl e &8lg 55 oS Landsat 8 and MODIS fusion images
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YA QYN Jlo 3l g 3ym5 = s (]38 YN0 4 VeV Lo Date t sig Std. Error

. . ) . . Difference

@ g o | ol ol 00 Lols 55 — Sals
OTL D LB o ob s =y O TI90ctober2014 -0.093 096 0.09328
S bl e bl 6 October 2015 -0.191  0.853 0.06944
17 October 2016 -0.092  0.96 0.16781
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1- Spatial and Temporal Adaptive Reflectance Fusion
Model

2- Principal Component Spectral Sharpening

3- CN Spectral Sharpening
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