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Abstract

Background and Objective: Investigating regional climatic and natural characteristics is one of the
most important issues in environmental research. Studying natural and climatic features and knowing
them is necessary for planning.

Material and Methodology: First, climatic components, including monthly and annual average rainfall
and temperature of weather stations of Dahuk province (Dahuk, Akri and Amidi) were extracted during
6 years (2015-2020). Then, three meteorological stations of Dahuk province were determined by using
meteorological parameters of Blair and Dumarten climate classification. Also, in order to evaluate the
drought, the standardized rainfall index (SPI) and the normalized NDVI vegetation difference index
have been used during the years in question.

Findings: According to Blair's climate classification, all three cities of Dahuk, Akri and Amidi are
considered semi-humid areas. Also, based on Dumarten's climate classification, Dahuk city is classified
as semi-arid and Akri and Amidi cities are classified as semi-humid regions. According to the SPI index,
it was found that the driest month happened in June 2017 with SPI -1.67 (very dry) and the wettest
month in March 2019 with SPI 3.48(extremely wet). Using the NDVI index, the vegetation percentage
of Dahuk province was also extracted during 6 years (2015-2020). After this year of drought, the two
years of 2018 and 2019, the index faced an upward trend and reached the wet and very wet level. NDVI
vegetation percentage of Dahuk station was investigated during 6 years. The average vegetation cover
has been higher than the other grades in all years. Since 2017, the average vegetation cover has decreased
compared to other years. Weak vegetation has increased from 2015 to 2017. Since 2017, this value has
decreased until 2020.

Discussion and Conclusion: Discussion and conclusion: SPI index values show that in 2017 drought
occurred in Dahuk province. So that the drought started in 2015, continued in 2016 and reached its peak
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in 2017. These values and trends were consistent with the percentage of vegetation in Dahuk city. The
data related to Dahuk, Akri and Amidi meteorological stations on the table and graphs are consistent

with the satellite data provided by the Landsat satellite

Keywords: drought, SPI index, NDVI vegetation index, Kurdistan climate, MODIS sensor.
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Figure 1. Geographical location of Dahuk province.
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Figure 2. Topography of Dahuk province and city based on height above sea level (m).
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Table 1. Blair's climate classification
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Table 2. Dumarten climate classification.
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Table 3. Classification of SPI drought severity index based on McKee et al. (1993).
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Table 4. Monthly precipitation recorded in Dahuk station between 2015 and 2020 (mm).
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Figure 3. Mean annual rainfall map of different regions of Dahuk province during 2015 to 2020(mm).
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Table 5. Mean annual rainfall in three big cities of Dahuk province (mm)
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Table 6. Trend of the maximum and minimum temperature changes of the first six months in a 6-year period at
Dahuk meteorological station (°C).
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Table 7. Trend of the maximum and minimum temperature changes of the second six months in a 6-year period
at Dahuk meteorological station (°C).
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Table 8. Monthly average temperature of Dahuk station during six years (2015-2020)(°C)
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Table 9. Climate classification of three big cities of Dahuk province based on Blair's classification.
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Table 10. Climate classification of three big cities of Dahuk province based on Dumarten classification.
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Table 11. SPI index in 3 stations of Dahuk province including Dahuk, Akry, and Amidy
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Diagram 1. SPI index in 3 stations of Dahuk province including Dahuk, Akry, and Amidy.
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Figure 4. Classified NDVI index of Dahuk region (km?).
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Table 12. Vegetation cover area of Dahuk city during six years of study (2015-2020) (km?).
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Diagram 2. Vegetation of Dahuk city during six years of study (km?).
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Diagram 3. Vegetation percentage of Dahuk city during (2015-2020).
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