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Abstract

Recently, downscaling algorithms have been developed to
obtain ET images with high temporal-spatial resolution. The
purpose of the present study is to produce daily ET maps with
spatial resolution of 30 m for farmlands of Amirkabir
Agriculture & Industry. To reach this goal, two different
scenarios were used. In the first scenario, SEBAL algorithm
input parameters (surface albedo coefficient, normalized
difference vegetation index [NDV1], leaf area index [LAI] and
land surface temperature [LST]) calculated from MODIS data
were downscaled to spatial resolution of Landsat-8, and then
actual ET was calculated. In the second scenario, ET data
estimated by MODIS data and SEBAL algorithm was
downscaled to Landsat-8 spatial resolution. In the first and
second scenarios, downscaling was conducted by applying
three methods including ratio, regression and neural network.
Also, two approaches were applied in this study. In the first
approach, the time lag between the base image (image with
higher spatial resolution) and MODIS image varies from 1 to
15 days, whereas in the second approach the time lag was 1
day. Comparing downscaled actual ET with actual ET
calculated from Landsat-8 data, the regression method applied
in the second scenario and first approach indicated the best
result with RMSE=0.87 mm/day and neural network used in
the second scenario and second approach showed the worst
result with RMSE=2.25 mm/day. However downscaled actual
ETs derived from different methods were more accurate than
actual ET resulted from MODIS data with RMSE= 3.19
mm/day.
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Fig. 1- Geographical location of the case study
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Table 1- Root mean square errors and coefficient of determination of downscaled actual evapotranspiration
(AET) and AET estimated from Landsat-8 image
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Root Mean Square

H 2
Scenario Approach Method Error (mm/day) R
Ratio 1.43 0.80
First Regression 1.07 0.84
First Neural N_etwork 0.97 0.83
Ratio 1.43 0.80
Second Regression 1.12 0.84
Neural Network 2.04 0.48
Ratio 2.22 0.48
First Regression 0.87 0.85
Second Neural N_etwork 1.16 0.84
Ratio 2.22 0.48
Second Regression 1.83 0.85
Neural Network 2.25 0.80

ITAR 5l ¢ 0,lond e 3L JUo ¢y ol o golie coliyling
Volume 16, No. 1, Spring 2020 (IR-WRR)

FIY



a2

wee High: 11.15

e High: 11.81

- Low: 0

O ™ s ® s ™= e ™|
-Low:o = -Low:O o

Fig. 2- AET images on 30/06/2017, Al and A2 obtained from Landsat-8 and MODIS images, respectively. B,
C, and D Downscaled based on the first scenario and ratio, regression and neural network methods,
respectively. E, F, and G Downscaled on the second scenario and ratio, regression, and neural network
methods, respectively (All cases derived from the first approach)
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and F: the second scenario and ratio, regression, and neural network methods, respectively (All cases
derived from the first approach)
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Fig. 4- Daily AET downscaled by the second scenario and first approach with regression method (blue curve)
and daily AET obtained from FAO- penman- monteith equation (red curve).
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