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Figure 1- Geographical location of the study area
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Table 1- Divergence index for different land use

categories in September 1987 related to TM sensor

Agri. Arid Urban  Indust.
Indust. 1.97 1.97 1.97

Urban 1.96 1.98 0
Arid 1.96 0
Agri. 0

 Ground Control points (GCP)
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Table 3- confusion matrix of accuracy related to the models used (numbers in percentage)
2020 1987
Arid _ Indust.  Urban Agri. Arid _ Indust.  Urban Agri.
0.04 0 0.08 95.25 Agri 0 0 0 97.21 Agri
4.87 0 97.97 0 Urban 0 0.03 98.65 0 Urban
0 99.71 0 0 Indust 4.29 95.47 0.12 2.79 Indust ML
95.1 0.29 1.95 4.75 Arid 95.71 4.5 1.23 0 Arid
100 100 100 100 Sum 100 100 100 100 Sum
Arid Indust. Urban Agri. Arid Indust. Urban Agri.
3.22 0 0.18 99.54 Agri 0 2.16 0.93 98.21 Agri
0 0 99.7 0.24 Urban 0.83 0.19 98.63 1.41 Urban
0 99.7 0 0 Indust 0 97.65 0.44 0.38 Indust SVM
96.78 0.12 0.12 0.22 Arid 99.18 0 0 0 Arid
100 100 100 100 Sum 100 100 100 100 Sum
Arid  Indust.  Urban Agri. Arid _ Indust.  Urban Agri.
0.55 3.39 0.72 93.58 Agri 0.14 7.67 0.14 90.43 Agri
3.83 0 92.63 6.01 Urban 9.5 0 95.97 8.72 Urban
0.01 96.61 0.02 0 Indust 0.27 92.06 0 0 Indust  ANN
95.62 0 6.62 0.41 Arid 90.09 0.27 3.89 0.85 Arid
100 100 100 100 Sum 100 100 100 100 Sum
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Figure 5- Percentage accuracy of the intended uses
based on three methods ANN, ML, SVM in 1987
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Figure 6- Percentage accuracy of the intended uses
based on three methods ANN, ML, SVM in 2020
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Abstract

Land-use changes especially agricultural lands have a significant impact on the microclimate of a region, natural
resrource managrment and land-atmoshptre interactions. Remote sensing is a reliable and precise techniques in
generating land-use maps. The aim of this study, is producing to a land use map by and detection of land cover
pattern changes including urban, industrial agricultural and fallow land in Zarand region, Kerman province, south
of Iran, during 1987 to 2020. In order to classify land use in four above mentioned types, three methods of
maximum likelihood, artificial neural network, and support vector machine were used. The support vector
machine was found to be the best performing method. In general, the generated land-use maps in the studied years
showed an increase of 64,17 and 2 hectares in the agricultural, urban and industrial land uses, respectively. The
observed increase in industrial and agricultural lands are quite important in possible changes of cropping pattern
and agroclimatic condtion of the region and needs further investigatin in long term environmental management
planing.
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