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Fig. 5- Changes trend of NDVI index for classification classes during the growing season - a) garden, b) arable-
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Table 1- Net irrigation needs of crops (cubic meters per hectare)
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Extended Abstract
Introduction

Due to the location of Iran in arid and semi-arid regions and according to the quantitative and qualitative
limitations of water resources, optimal management and volumetric delivery of water is important in irrigation and
drainage networks. In this regard, it is necessary to estimate the water requirement of crops accurately and to
provide adequate water to farmers. Remote sensing technology provides facilities that can be used to obtain
different layers of information at the lowest cost in the fastest time. Accordingly, many researchers have used
remote sensing data to monitor vegetation cover, provide land use maps, estimate crop evapotranspiration and
have declared this technology as appropriate tool for such studies. Based on the previous studies, it is observed
that low researches has been conducted to investigate the crop evapotranspiration considering the crop water
requirement. Therefore, the most important aims of this study are as follows: providing the cropping pattern and
land use maps using Sentinel 2 satellite images, determination of the water requirement for the delivery points of
irrigation network, determination of the actual evapotranspiration of the crop cover using SEBAL algorithm and
Landsat 8’s images, and evaluation of the water supply and management in the Mahabad irrigation and drainage
network.

Methodology
In order to determine the cropping pattern of the Mahabad irrigation and drainage network, Sentinel 2 images
have been used related to the 2018-2019 cropping year. The images were examined in terms of the region of syudy

and the percentage of cloudiness and after selecting the appropriate images, pre-processing operations including
radiometric and atmospheric corrections were applied on them. Then, the NDVI index was calculated based on
selected images. After determination of the classes, the phenological cycle of crops were examined for each class
and spectral pattern of crops was determined during the growing season. Training samples were selected for
supervised classification using the existing maps, Google Earth images, creating images with false color
composites and considering the growth pattern and some of them were also considered for validation of the
classified map. Then, the cropping pattern map was obtained by using the SVM classification algorithm. After
generating the crop classification map, the water requirement of the different classes was determined based on the
Penman-Monteith evapotranspiration method, applying plant coefficients and irrigation application efficiency at
the volumetric water delivery points. Finally, the actual evapotranspiration rate of the study area calculated based
on the SEBAL algorithm and compared with the net water requirement map.

Results and Discussion

Based on the results, kappa coefficient and overall accuracy of the classified map were determined to be 0.953
and 91%, respectively. The area of the planted agricultural farms was equal to 10594 hectares and 1576 hectares
of farms were without planting. The area of orchard farms was equal to 6786 hectares and the area of sugar beet,
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wheat, alfalfa and corn lands were 998, 1839, 693 and 278 hectares, respectively. Thus, the net irrigation water
requirement was equal to 71 million cubic meters and the gross irrigation water requirement was calculated equal
to 161.36 million cubic meters, considering the irrigation efficiency of 44%. On the other hand, the evaluation of
the SEBAL evapotranspiration maps during the growing season indicated that the total amount of
evapotranspiration was equal to 79.78 million cubic meters, and this amount was 14% higher than the net irrigation
water requirement. Finally, according to the crop classification map and based on the comparison of the net
irrigation water requirement and evapotranspiration maps, the water consumption in the Mahabad irrigation and
drainage network was evaluated. It turned out that in the upstream farms of the network or close to the Mahabad
River, the Water consumption was more than net water requirement and downstream areas were faced to deficit
irrigation due to lack of sufficient water.

Conclusions

Based on the results of this study, it was observed that by using the capabilities of satellite images and remote
sensing, it is possible to monitor and evaluate the condition of agricultural farms on a large scale with acceptable
accuracy. Also it is possible to improve the management of water supply and water use efficiency in irrigation and
drainage networks by creating up-to-date land use maps, determining net and gross irrigation water requirement
and comparing with actual evapotranspiration maps.
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