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Figure 1- Geographical location and land use (prepared from satellite images, 2020) of the study area in Iran,
Isfahan province
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ambrothermic curve (c¢) of Kashan synoptic station
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Table 2- Minimum, mean and maximum values of TGSI and NDVI indices

o>l Jw u&,u Jslo SSlas syl Hlae G il
Index Year Mean Min Max St. Dev
1995 0.089 -0.21 0.43 0.03
TGSI 2001 0.087 -0.17 0.42 0.03
2008 0.093 -0.19 0.42 0.029
2014 0.09 -0.26 0.36 0.031
2020 0.089 -0.27 0.36 0.032
1995 0.05 -0.32 0.7 0.04
NDVI 2001 0.048 -0.34 0.65 0.04
2008 0.043 -0.32 0.62 0.037
2014 0.091 -0.39 0.71 0.041
2020 0.096 -0.41 0.75 0.045
1995 0.195 0.03 0.58 0.047
2001 0.191 0.02 0.52 0.047
Sl 2008 0.195 0.04 0.54 0.037
Albedo 2014 0.21 0.032 0.6 0.044

2020 0.21 0.03 0.61 0.05
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Figure 6- Patterns of spatial variation of the mean values of NDVI (a) TGSI (b) and albedo (c) during the period
1995-2020
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Figure 7- Distribution correlation map of NDVI and TGSI (a), NDVI- albedo (b) and TGSI with albedo (c)
during the period 1995-2020
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Figure 9- Distribution of desertification area during 1995 and 2020 in the study area
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Table 3- NDVI, TGSI and albedo values in desertification class

1995 2020
NDVI TGSI Albedo NDVI TGSI Albedo
non 0.53 -0.04 0.16 0.56 -0.03 0.19
Low 0.42 0.001 0.18 0.44 0.02 0.2
Medium 0.3 0.044 0.19 0.31 0.06 0.21
Hight 0.041 0.07 0.196 0.09 0.07 0.17
Severe 0.04 0.11 0.24 0.09 0.11 0.25
Gl S 53 ookl 2 S5e Jalss o (Smn—¥ o
Table 4- Correlation between factors affecting desertification in different classes
Ju e RYRe oS b s sL5 Ay
Year Correlation Non Low Medium High Severe
1995 NDVI-TGSI -0.01 -.013 -0.76 -0.85 -0.84
NDVI-Albedo -0.28 -0.6 -0.13 -0.17 -0.005
TGSI-Albedo 0.14 0.08 0.29 0.31 0.17
2020 NDVI-TGSI -0.08 -0.24 -0.79 -0.86 -0.89
NDVI-Albedo -0.39 -0.58 -0.05 -0.06 -0.17
TGSI-Albedo 0.14 0.06 0.16 0.09 0.03
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Abstract

Desertification is a serious ecological, environmental, and socio-economic threat to the world,
and there is a pressing need to develop a reasonable and reproducible method to assess it at
different scales. Therefore, in the present paper, changes in cover and desertification of Kashan,
Aran and Bidgol regions in the north of Isfahan were developed using Landsat ETM and OLI
data. According to this research, NDVI (Normalized Difference Vegetation Index), TGSI
(Topsoil Grain Size Index), and land surface albedo were selected as indicators for representing
land surface conditions from vegetation biomass, landscape pattern, and reflection. A Decision
Tree (DT) approach was used to assess the land cover change and desertification of the study
area from 1995-2020. Temporal changes indicated an increase in NDVI, TGSI, and albedo
trends during this period. The spatial distribution of NDVI showed that values greater than 0.5
were observed only in a small part of the west and southwest, while high values of TGSI and
albedo occupied a large area of the study area. There was also a correlation between the above
three indicators at 95% (R = 0.99). The results also showed that desertification is increasing in
the study area, so that the intensity of desertification from 1995 to 2020 in classes without
desertification was low, medium, and severe. The high desertification class decreased by
1420.75 square kilometers (13.54%), while severe desertification increased by approximately
1388.8 square kilometers (13.23%). The highest NDVI values were found in the non-desert area
and the low desertification class, while the highest TGSI and albedo values were found in the

high and severe desertification classes.

Keywords: Land cover, desertification dynamic, topsoil grain size index, Decision Tree (DT)

approach.



