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The increase in population has intensified the process of land use in different
parts of the world. The purpose of the present research was to investigate the
changes in the use of irrigated and rainfed cultivation with an emphasis on
the water needs of plants in the Sarab Plain located in East Azarbaijan
Province, Iran. Based on this, in order to discover the changes created in the
study area, the images of TM, ETM and OLI sensors of Landsat satellite in
1996, 2005 and 2021 were processed and classified after geometric and
atmospheric corrections. Using the overall accuracy test and Kappa statistic,
the accuracy of production maps was determined. The classification results
showed that the Support vector machine method has a higher accuracy than
the neural network method with an average total accuracy of 93.37% and an
average kappa of 91.33%. During the years of 1996-2021, the area of
irrigated cultivation increased by 24.2% and the area of rainfed cultivation
decreased by 2.7%. Moreover, the volume of water required for the five
major products of the region was calculated using Cropwat software and it
was found that the volume of water consumption has increased in the period
of 1996-2021.
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Evaluation and Analysis of land Use Changes for Water Requirements of Plants

EXTENDED ABSTRACT

Introduction

One of the important parameters in order to
manage water resources in the agricultural sector
is to determine the required water in the levels of
agricultural plains. Accurate estimation of the
required water in the plains requires updated maps
of the cultivated area, cropping pattern and water
demand, which is difficult and costly to prepare
with the help of traditional methods. While its
preparation with the help of remote sensing can
overcome these problems as an effective method.
Remote sensing is the science and art of obtaining
information about an object, region or
phenomenon through the analysis of data obtained
from an instrument that does not have physical
contact with the object, region or phenomenon
under investigation. The spatial pattern in remote
sensing images is interpreted as geographical
variables such as water, rocks, soil, plants, etc.
The aim of the present research is to determine the
area of irrigated and rainfed cultivation using
satellite images, to obtain the water requirement
of plants in the study area and to analyze the
relationship between the water requirement of
plants, changes in the cultivated area and water
potential in the study area. On the other hand, the
study area of the current research (Sarab) includes
Sarab and Bilordi Dozdozan Plains, and excessive
water harvesting has brought the Dozdozan Plain
to a critical stage, and the Sarab Plain will also
reach a critical point if not paid attention to.
Therefore, it becomes more important to estimate
and investigate the water requirement of plants
planted in this area in order to improve the
management of existing water resources and deal
with the problems of water shortage.

Material and Methods

In this research, the area under irrigated and
rainfed plains under study was estimated using
Landsat satellite images. Data processing and
analysis were done using Google Earth software
for geometric and elevation corrections, ENVI 4.8
for atmospheric corrections and image processing,
and ArcGIS 10.2 software was used for the final
extraction of the analysis. In this research, field
studies were conducted and the coordinates of the
points and phenomena in the study area were
taken using a GPS device at 50 points. By taking
ground control points with GPS device from the
study area and implementing it on classification
(support vector machine and artificial neural
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network). After completing the operation in this
environment, the results were compared with the
statistics available in the Agriculture-Jihad
Organization and the difference between the
cultivated area obtained from remote sensing and
the statistics obtained from the Agriculture-Jihad
was compared. Then, wusing the daily
meteorological statistics received from the
synoptic station of the studied area, in
CROPWAT 8.0 software, the net water
requirement and finally the volume of water
required by the major plants of the area were
calculated.

Results

The results of classification using two methods of
support vector machine and artificial neural
network show that the support vector method with
average total accuracy of 93.37% and average
kappa of 91.33% is more accurate than the neural
network in this study. is. Therefore, the results
obtained from the support vector machine method
were accepted as accurate and final results and
were compared. The results of the investigations
show that the class related to hydroponics has
been classified with a high accuracy of 95% in
both methods. This shows the high-resolution
capability for this part of the classification. Also,
according to the results, the lowest accuracy of the
manufacturer is related to the man-made
(residential) class with both classification
methods. The final results of the SVM algorithm
indicate a slight decrease in the cultivated area.
The results of the support vector machine method
are close to those of the Agriculture-Jihad
Organization, and the largest difference is related
to the fallow rain of 2014 with a difference of
12.8%, which is lower than the statistics
announced for Jihad. An important point to
mention in the classification of the support vector
machine was the better separation of the
boundaries of the classes with common spectral
characteristics. For example, in some parts,
agriculture and pastures had a spectral similarity
that this method identified the boundaries well,
while in the classification of the neural network in
the conversion of land use from pastures to
agriculture, the boundaries are not well separated
from each other and around There were many
mixed pixels that were related to agriculture but
were classified in pastures and vice versa. But by
applying the support vector method, more
accurate identification was made. On the other
hand, according to the results obtained from the
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CROPWAT software, the volume of water
required for the wheat crop did not differ much,
but its amount in 2021 was about 26.6% of its

volume. This amount for the barley product has
also had a small decrease of 4%. Also, the amount
of water required for alfalfa has been increasing.

Table 1 Error matrix results for classification by support vector machine and artificial neural network

Model Performance functions 1996 2005 2021
SVM OA 93.64% 90.26% 96.21%
Kappa 0.9154 0.8774 0.9621
ANN OA 92.57% 80.03% 95.60%
Kappa 0.9013 0.8362 0.9390
Conclusions during the last 15 years, which was mostly related

According to the investigations, the following can
be inferred from the present study: 1 )By
comparing the results obtained from the
processing of satellite images and their
correspondence with the ground data, it was found
that there is no significant difference between the
statistics obtained from the Agriculture-Jihad
Organization of the province. Therefore, by
processing satellite images and applying
supervised classification more accurately, faster,
more easily and with less cost, it is possible to
check the surface of irrigated and rainfed crops.
2)The total amount of cultivated land based on the
results of SVM algorithm shows that the
cultivated area (sum of irrigated and rainfed) has
gone down from 1996 to 2005 and decreased to
14%, but from 2005 to 2021 again It started to
increase and finally increased by 22.1 percent
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to hydroponics. 3)In general, the amount of water
required for major products in the region has
increased in general. Therefore, Sarab needs
solutions for the optimal allocation of available
resources and the improvement of water resources
management, because dealing with the issues and
problems of water shortage at present in this
region is also of particular importance according
to the results obtained.

Data Availability
The data can be sent by email by the responsible
author upon request.
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Fig. 3 Images classified by SVM method: a) 1996, b) 2005 c) 2021 and ANN: d) 1996, e) 2005 f) 2021 in the
study area
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Table 3 The statistics of the irrigated and rainfed area

of Sarab
Water Rainfed Rainfed
- - L Total
Year farming cultivation
(ha) fallow (ha) land (ha)
(ha)
1996 31521 30000 36958 98479
2005 25488 37136 25273 87897
2021 38415.7 31896 30327 100638.7
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Table 2 Error matrix results (%) for classification by
support vector machine and artificial neural network

Performance

Model . 1996 2005 2021
Functions
SVM OA 93.64 90.26 96.21
Kappa 0.9154 0.8774 0.9621
ANN OA 92.57 80.03 95.60
Kappa 0.9013 0.8362 0.9390
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Table 4 Results of image classification

Kappa Area Kappa Kappa Type of land  Classification
(%) (m?) )  Aream) ) Aram) use algorithm
39450.32 24925.77 29887.63  Water farming
Rainfed
33651.99 27436.51 39114.57 agriculture
(planted)
30362.95 32368.81 29569.55 Water s
94.72 87.74 91.54 Rainfed S
485.32 373.90 485.56 agriculture «
(fallow)
1573.61 2305.05 903.90 Human made
66541.6 84655.75 7210459 ~ Barrenand
pasture
40384.22 22760.51 31189.33  Water farming
Rainfed
34104.04 21910.94 44503.28 agriculture
(planted)
93.90 24583.62 83.62 24333.95 90.13 28023.25 Water >
Rainfed zZ
498.97 369.93 463.11 agriculture <
(fallow)
1676.15 1142.18 131.07 Human made
70818.7 101548.30 6775576  Darenand
pasture
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