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Chahnime, water Recently, progress has been made in the field of using learning algorithms in the
bodies, Sistan and extraction of water zones. Among these methods, neural networks, artificial neural
Baluchestan, networks, support vector machines, random forest, gradient enhanced machine,
Southeastern lIran. recursive classification and regression trees and limited energy minimization can be

mentioned. In some situations, these techniques may obtain more accurate results than
spectral index methods. However, in order to select a high-quality training sample and
consider the complexity of the algorithms, it is necessary to consider these methods to
be implemented in large areas. Techniques based on water index are not ideal near
snow, ice and cloud pixels, and these parameters show higher values than water pixels.
Therefore, simple band combinations such as NDWI and AWEI cannot distinguish
pixels containing liquid water from snow and ice. In addition, the above techniques
evaluate the threshold according to the reflectance differences between water and other
surface features. Nevertheless, such techniques are constantly updated and widely used.
In this research, WRI, NWI, AWEI, NDMI, MNDWI and NDWI indexes were used
and their accuracy in estimating water areas was investigated. Then, the values of land
surface temperature (LST) in the area of the chahnime area were estimated and the
correlation between this index with the obtained spectral indices and the area of water
zones in the Arghandab and Kajaki dams in Afghanistan were estimated and its effect
on the area of the chahnimes Sistan and Baluchistan was investigated.

Methodology
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Results and Discussion

The LST index has a negative correlation with water spectral indices. This relationship has been maintained in all the
years of 1994 and 2023. In 1994, most of the negative correlation between LST index and NWI index was observed at
the rate of -0.941. All indices showed high correlation with LST index. The lowest R2 coefficient was established
between LST and NDWI index at 0.79. In 2023, the highest and lowest negative correlations between LST and MNDWI
and LST and NDMI were observed at -0.90 and -0.65, respectively. Due to the drying of a large part of the area of
Chahnime in 2023, the humidity situation in this area has undergone a large change and this process has been the cause
of the low correlation between the NDMI index and LST. Pearson correlation values and R2 coefficient are shown in
the table below. Next, the distribution charts of the above relations were displayed.

Conclusions

Investigations show that all the spectral indices have shown similar areas in the dams of Afghanistan, and in the most
case, 2.44 square kilometers have shown a decrease in the NDWI index for the Arghandab dam. The values of NDMI
index in both Arghandab and Kajaki dams faced an increase equal to 0.65 and 0.64 square kilometers, which shows the
increase in cultivated areas in Afghanistan and near these dams. At the same time, the area of the Chahnime in Zabul
has decreased significantly. In the worst case, the surface of the Chahnime in the NDMI index decreased from 55.94
square kilometers to 17.82 square kilometers and lost 38.12 square kilometers of its surface. At the same time, no
significant changes were observed in Afghanistan's dams. This process was accompanied by an increase in the area of
the areas that have been exposed to high temperatures on the earth's surface. The minimum temperature has decreased
from 17.47 degrees in 1994 to 11.87 degrees Celsius in 2023 and has seen a decrease of 5.6 degrees Celsius in the
minimum values. However, in the maximum values, the temperature has decreased by 1.95 degrees Celsius, but due to
the drying of most of the Chahnime, a wide area has faced an increase in temperature. The LST index has a high negative
correlation with all the spectral indices used in this research, so that the highest correlation in 1994 was related to the
NWI index at the rate of 0.941 and the lowest rate was related to the NDW!I index at the rate of -0.89. But in 2023, the
highest correlation for the MNDWI index was -0.9 and the lowest correlation for the NDMI index was -0.65. The lowest
value of R2 was related to the NDMI index of 0.42. According to the findings, the construction of dams in Afghanistan
has severely changed the Chahnime of the southern part of Zabul, and this has left severe environmental consequences
in this area.
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Figure (1): The location of the studied area in the Chahnime in the south of Zabul city
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Figure (2): Location of Arghandab and Kajaki dams in the western part of Afghanistan
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Figure (3): The situation of Arghandab dam in Afghanistan in 1994
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Figure (4): The status of Arghandab dam in Afghanistan in 2023
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Figure (5): The status of Kajaki dam in Afghanistan in 1994
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Figure (6): Status of Kajaki dam in Afghanistan in 2023
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Figure (7): The state of the Chahnime of Sistan and Baluchistan in 1994
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igure (8): The state of the Chahnime of Sistan and Baluchistan in 2023
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Table (1): Values of thresholds separating blue zones in spectral indices
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Table (2): Area of water areas of Arghandab, Chahnime and Kajaki in the period from 1994 to 2023 in terms of square kilometers
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Figure (9): Land surface temperature (LST) of Zabul Chahnime in 1994 (right) and 2023 (left)
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Figure (10): The first profile of the Chahnime in 1994 and 2023
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Figure (11): The second profile of the Chahnime in 1994 and 2023
Profile Graph Title Profile Graph Title
30 35
25 30
20 25
15 204
0 5,000 10,000 15,000 0 5,000 10,000 15,000
Profile Graph Subtitie Profile Graph Subtitie

YoYY 9 184F Jlo 50 dous ol 51 pgms & poud :(1Y) S
Figure (12): The third profile of the Chahnime in 1994 and 2023
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Table (3): Pearson's correlation coefficient and R2 coefficient values between the indices and LST in the Chahnime area
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Figure (13): Scatter plot between LST and spectral indices for Chahnime area in 1994
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Figure (14): Scatter plot between LST and spectral indices for Chahnime area in 2023
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Table (4): Kappa coefficient values of indicators for Arghandab dam, Kajaki and Zabul Chahnime area in 1994 and 2023
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