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_ Abstract
Received: In basic studies of water and soil resources, recognizing the drought indicators and
"X'ay %Aa 2022 evaluating them can achieve effective management of water resources and better
ccepted:

evaluation. Increasing population on the one hand and rising temperatures on the other
hand necessitate the need for more human societies to recognize and predict drought as
one of the extreme events resulting from climate change. In arid and semi-arid countries
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August 23,2023 such as Afghanistan, where all water resources depend on snow and rain, the issue of
drought is an important and recognizable phenomenon. For this purpose, the purpose of
this study is to assess drought using SPI, SDI and RDI indices downstream of Harirod

Keywords: catchment. The study area is located in Harirod basin and its area is 31402.6 square

DrinC Model kilometers. This basin is located at 62 degrees and 20 minutes’ east longitude, 34 degrees
Drought Stanaard an_d 45 mlnute_s’ north latitude in the northwest of Afghanlstan_, which sha_res a border

with Turkmenistan from the north and Iran from the west. In this study, DrinC and DIP
software packages developed by the National Technical University of Athens, Greece
and Tarbiat Modares University of Iran in 2013, respectively, were used. The results of
this study showed that they were most similar in terms of SPI and RDI results, but the
result of SDI index is slightly different from the other two indicators, which can be due
to low river discharge data. In the statistical period of this study, the years 2000, 2001,
2008 and 2018 have been located in this basin with droughts of different intensities and
it is suggested that the data obtained for better management of water resources in the
basin management scenarios in the coming years.

Indicators,
Harirod

1. Introduction

Drought is a risk caused by the lack of rainfall compared to the average rainfall of several years or the
normal rainfall of the same region. In general, the period of water scarcity is an extended period during
which a region is faced with a shortage of water resources and reserves, and drought is considered one
of the imperceptible natural disasters. Although there are different definitions for this phenomenon,
in general, it is the result of a lack of rainfall during an extended period of time, usually one season or
more. This shortage leads to the disappearance of water resources for some activities, groups or an
environmental sector. Drought can have many reasons, but in general, drought occurs when weather
patterns and water cycle are disturbed and heterogeneous. Afghanistan has an arid and semi-arid
climate, which is why it is considered one of the most vulnerable countries in the world in terms of
natural disasters, especially floods and droughts.

2. Materials and Methods

The studied area is located in the Harirud basin and its area is 31402.6 square kilometers. This basin
is located at 62 degrees 20 minutes east longitude and 34 degrees 45 minutes north latitude in the
northwest of Afghanistan, which shares a border with Turkmenistan from the north and Iran from the
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west. The basin in question has a common border with Qala Nou, Qadis, Ab Kemari and Jund cities
of Badghis province from the north-east side and Sagar, Tiureh, Pasaband and Chaghcheran cities of
Ghor province from the east side. The south side of this basin is connected to the cities of Khak Sefid,
Balablok and Anar Dareh in Farah province. The average annual temperature in this basin is between
11-19 degrees Celsius, the highest temperature is 39.77 degrees Celsius in July and the lowest
temperature is 7.7-15 degrees in February, and the average rainfall is also the sub-basin between the
years (2008 to 2020) is about 218 mm.

3. Results

In this research, in order not to confuse the reader, only the diagrams of Tirpol station will be placed.
According to the research method used, it has been determined that the SPI index and the RDI index
were similar in the 42-year statistical period of the study, but the SDI index, despite the fact that the
river discharge statistics were very small, that is, the 13-year statistics from 2008 to It is 2020. It has
shown favorable results. Results clearly show these practical results. Also result shows the average
frequency of drought and drought classes occurring in the study area during the statistical period of
42 years using the SPI index.

4. Discussion and Conclusion

In the current research, SPI, RDI and SDI indicators have been used to evaluate the drought situation
in the lower reaches of the Harirud basin using the required 42-year figures obtained from the
hydrological and meteorological stations installed in this basin and satellite figures. According to the
results of this research, it seems that in the period of 42 years, the mentioned indicators have evaluated
the drought situation of the mentioned basin differently. According to the results obtained from the
calculations in the 42-year period of the studied statistics, only the years 2000 and 2001 as well as
2018 have shown the drought situation to be relatively severe, and the rest of the years the drought
was not very severe and it was observed almost at a weak level. Finally, it can be concluded from the
results that the drought situation in the lower part of the Hariroud basin was more than normal in the
studied years. In total, the results of the aforementioned three indicators in determining the severity
of drought or drought in the methods implemented in the studied basin are almost similar. According
to the results of the current research, the performance of the two indices SPI and RDI are completely
similar, and the performance of the third index, SDI, despite the inadequacy of the statistics that have
figures for the years 2008 to 2020, still shows better results.
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