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Socio-economic drought and applied inverse distance weighting (IDW) for rating calculations. The findings reveal that

Standardized Precipitation the Nasiriyah station in the south faces the highest drought risk, while five other stations show

Index moderate risk. Sixteen stations experience low risk, and most northern stations exhibit no
drought risk. The elevated risk in the south is linked to limited water resources and overreliance
on groundwater. Conversely, low rainfall and limited irrigated farmland have led to lower risk
in the north. The study's maps and findings offer valuable tools for guiding drought prepared-

ness and promoting sustainable water resource management in Iraq.
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1. Introduction

Drought is recognized as a significant natural hazard, characterized by a marked reduction in water
availability relative to average regional conditions. Due to its profound and enduring impacts on the econ-
omy, society, and natural environments, drought ranks among the costliest global disasters [1]. Unlike other
natural hazards such as earthquakes, floods, and storms, the detrimental effects of drought persist even after
its cessation. Climate change exacerbates drought through sustained high temperatures, decreased precipi-
tation, and increased evaporation associated with global warming [2]. Historical data indicates that drought-
related events between 1900 and 2019 caused global economic losses estimated at approximately $1.75
billion and were responsible for more than 11 million fatalities [3].

These severe consequences make effective drought monitoring, analysis, and the risk management
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strategies critical. Prolonged drought episodes can lead to significant land degradation, desertification, and
extensive damage to crops, forests, and water resources [4]. Consequently, drought profoundly influences
economic stability and societal well-being, particularly when the demand for essential commodities inten-
sifies due to limited water availability [5].

Drought risk assessments typically encompass hazard evaluation and vulnerability analysis, integrat-
ing hydrological, meteorological, and socio-economic data. Such comprehensive assessments are vital for
developing sustainable strategies to ensure water resource management and regional food security [6]. For
Iraq, a country experiencing rapid urbanization and significant land-use changes, clear and accurate infor-
mation on drought is essential for effective policymaking and preparedness [7]. This study addresses these
specific challenges, providing critical insights for water resource management decision-makers in Iraq.

Despite considerable research efforts globally, coherent integration of hydrological, meteorological,
and socio-economic dimensions remains a notable gap. Addressing this, the current research develops an
integrated drought risk assessment model tailored specifically for application in Iraq, offering a robust de-

cision-support framework for sustainable drought preparedness and mitigation strategies.

2. Literature Review

Numerous studies have explored drought risk assessment methodologies, emphasizing various indi-
ces to quantify drought severity and assess associated vulnerabilities. For example, Dabanli [8] used the
Standardized Precipitation Index (SPI) to study the vulnerability to drought in Turkish provinces. He used
four socio-economic factors to calculate the Drought Vulnerability Index. To represent the provinces, he
drew a map using ArcGIS to show the results of these indices.

In another regional study, Ahmed et al. [9] conducted drought vulnerability modeling for the Man-
dawa watershed in northern Iraq, employing Geographic Information Systems combined with the Analyti-
cal Hierarchy Process (GIS-AHP) and reverse weighting methods. Their approach incorporated seven crit-
ical factors, including land characteristics, to derive a detailed drought vulnerability index.

Dunne and Kuleshov [10] conducted a drought risk assessment and mapping of the Murray—Darling
Basin in Australia, using agricultural, economic, and social factors as indicators of drought vulnerability.
They used the Standardized Precipitation Index (SPI) to calculate drought severity and produce maps using
ArcGIS.

Further demonstrating the applicability of GIS-based assessments, Dunne and Kuleshov [10] per-
formed drought risk mapping in Australia's Murray—Darling Basin. They employed agricultural, economic,
and social indicators, alongside the Standardized Precipitation Index (SPI), to measure drought severity and
produce insightful spatial representations using ArcGIS.

Adnan and Ullah [11] expanded drought vulnerability research by integrating soil moisture anomalies
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with SPI for comprehensive drought hazard assessment in Pakistan. Their innovative approach provided a
robust vulnerability index tailored to regional drought analysis.

Moreover, Nasrollahi et al. [12] advanced drought risk assessment by calculating drought hazard and
vulnerability indices using SPI and eight socio-economic parameters. Their study utilized natural break
methods in ArcGIS for efficient data classification and visualization.

Further studies, such as those by Mishra and Singh [13], have extensively reviewed various drought
indices and underscored the need for comprehensive frameworks that incorporate multiple environmental
and socio-economic dimensions. Similarly, Vicente-Serrano, et al. [14] introduced the Standardized Pre-
cipitation Evapotranspiration Index (SPEI), which integrates temperature data to improve drought monitor-
ing accuracy and has been widely adopted for drought characterization globally.

Research by Wilhite [15] highlights the importance of proactive drought management policies, em-
phasizing preparedness and mitigation strategies rather than reactive crisis management. Their findings
underscore the role of integrated water resource management (IWRM) in addressing drought challenges
effectively.

Studies conducted by Wardlow, et al. [16] further support using satellite remote sensing techniques
to enhance drought monitoring accuracy and real-time data acquisition. These techniques provide valuable
spatial and temporal information for decision-making and resource management during drought conditions.

Despite these advances, existing studies predominantly emphasize localized or region-specific as-
sessments. There remains a critical need for integrated drought assessment frameworks to bridge hydro-
meteorological data with broader socio-economic vulnerabilities, particularly in regions facing rapid ur-
banization and resource management challenges, such as Iraq. Addressing this research gap, the current
study aims to develop a comprehensive and transferable drought risk assessment model that integrates mul-
tiple indices and vulnerability factors, offering a robust decision-support tool for sustainable water resource

management and effective drought preparedness.

3. Methodology

This study employs an integrated approach combining meteorological and socio-economic analyses
to assess drought risks across Iraq. The methodological framework involves defining the study area, apply-
ing standardized drought indices (SPI), calculating drought hazard and vulnerability indices, and integrating
these to develop a comprehensive drought risk assessment using GIS mapping techniques. The detailed

methodology consists of clearly defined sequential steps described in the following subsections.

3.1. Study Area
Iraq is located between 38.45° and 48.45° east longitudes and 29.5° and 37.5° north latitudes. Six

countries border it, and the Tigris and Euphrates rivers run through it. The northern and eastern parts of
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Iraq are mountainous areas with heavy rainfall in winter and spring, whereas the southern and western

regions are predominantly desert areas. The Iraqi Meteorological and Seismological Organization provided

rainfall data for this study. Table 1 shows the location data for the stations adopted in the study and the

annual rainfall rates. Annual statistical data, including economic and social data, were obtained from the

Central Statistical Organization of the Iraqi Ministry of Planning. Figure 1 shows the location of the differ-

ent meteorological stations in Iraq considered in this study and the distribution of mean annual rainfall rates

over 43 years.

Table 1. Location and rainfall characteristics of the stations adopted in the study

No  Station Longitude () Latitude (°) Altitude (m)  Mean annual rainfall (mm)
1 Kirkuk 44.35 35.47 331 332.62
2 Erbil 44.00 36.15 420 428.52
3 Sulaymaniyah 45.45 35.53 843 689.08
4 Zakho 42.72 37.13 433 605.22
5 Duhok 43.00 36.87 554 561.98
6 Emadiyah 43.30 37.05 1236 808.73
7 Dukan 44.95 35.95 490 626.51
8 Baghdad 44.40 33.30 32 122.34
9 Mosul 43.15 36.31 223 355.76
10  Basra 47.78 30.52 2 133.86
11 Karbala 44.05 32.57 29 95.66
12 Najaf 44.32 31.95 53 96.55
13 Tikrit 43.70 34.57 123 176.11
14 Nasiriyah 46.23 31.02 5 122.56
15  Nukhaib 42.28 32.08 305 78.96
16  Hilla 44.45 32.45 27 105.69
17  Hai 46.03 32.13 15 134.02
18  Ramadi 43.32 33.45 48 96.11
19  Haditha 42.35 34.13 140 111.11
20  Rutba 40.28 33.03 615 110.18
21 Amara 47.17 31.83 9 180.11
22 Samawah 45.27 31.27 11.4 102.82
23 Khanagqin 45.35 34.39 202.2 280.37
24 Baiji 43.53 34.90 116 196.06
25  Tuz 44.65 34.88 220 154.57
26  Tel-Afer 42.48 36.37 373 316.46
27 Salahaddin 44.20 36.38 1075 597.73
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Figure 1. The mean annual rainfall rate distribution and the location of meteorological stations considered

for the study area

3.2. Mapping Methods

Mapping is essential to clarifying and comparing the distribution of droughts in the study area. For
this study, the ArcGIS 10.8 program was utilized, which relies upon three techniques: the inverse distance
weighted interpolation method (IDW), the Thiessen polygon method, and the natural breaks method (NBM)
to create drought maps that illustrate its risk assessment and vulnerability analysis. Hydrological studies
use IDW for interpolation and spatial analysis. It is a useful spatial statistical technique used to represent
and display data better [17]. The natural breaks method (NBM) is a categorization technique that optimally
organizes data into distinct categories [ 18]. The NBM approach works through an iterative procedure. NBM
can generate a precise classification [19] by creating a range according to an algorithm and then averaging
each range to distribute the data evenly across the ranges. The values are very close within each range [20].
To estimate the effective area of each rain measuring station, the Thiessen polygon method was used [21]

to represent drought distribution maps and risk calculations [22].

3.3. Standardized Precipitation Index (SPI)

The Standardized Precipitation Index (SPI) was employed to investigate the severity of drought oc-
currences in the study area [23]. This index depends on the probability of rainfall on multiple time scales
and is widely used worldwide. Numerous studies have confirmed that the SPI effectively detects and mon-
itors drought events [24]. The drought analysis with SPI can be conducted with different time scales, e.g.,
3,6,9, 12, 24, and 48 months. The SPI-12 has been adapted in this work because drought and its socio-
economic impact evolve over a longer time, which is relied upon to identify drought hazards. Table 2 shows

the classification of drought severity based on the Standardized Precipitation Index (SPI) [25]. The SPI
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index is calculated using the following formula:

_ Ri]-—R
SPI = —— (1
where Rj; represents the designated rainfall values for a certain time within the year, whereas R and o

denotes the average and standard deviation of rainfall values for that period.

Table 2. Standard Precipitation Index (SPI) Categories

Category SPI Value
Very severely wet 20<
Severely wet 1.5-1.99
Moderately wet 1.0-1.49
Mildly wet 0.99-0
Mild drought 0--0.99
Moderate drought -1.49--1.0
Severe drought -1.99--1.5
Very severe drought -2.0 and less

3.4. Drought Hazard Index (DHI)
This study assessed drought hazards based on a 12-month SPI time scale. Monthly SPI values were

assigned weights (W) and ratings (R). As shown in Table 3, weights ranging from 1 to 4 were assigned to
the categories that negatively affect the drought event, which correspond to values with an SPI < 0. A
weight of 1, 2, 3, and 4 were given to the mild, moderate, severe, and very severe drought categories,
respectively [26]. After that, each of the four weights was divided into four ratings. The natural break
method assigned ratings from 1 to 4 based on the probability of each drought event, as determined by SPI-
12 values. The drought class with the lowest likelihood of drought hazard was assigned a rate of 1, while
the class with the highest percentage probability was assigned a rate of 4. Table 3 shows the distribution of
weights and ratings [27].

After determining the weights and ratings, the degree of drought hazard (DHS) was determined by
the following equation [28]:

DHS = 3T Wix Ri 2)
where SPI,; is the SPI values for the specified time period, Wi is the weight assigned to the drought classi-
fications, and Ri is the rating assigned to each drought class.

Thiessen polygons were created by ArcGIS 10.8 for the meteorological stations to determine the area
of influence for each station relative to the total area of Iraq. The drought risk index for each station was

computed using the following method:

DHI = Y1 A(%)i x DHSi 3)
where A% is the ratio of the station's area of influence.
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Table 3. Weight and rate classification of drought categories according to SPI-12

Severity Weight Occurrence Probability % Rating Area %
29.91 > 1 24.41
) 29.92 — 32098 2 30.21
Mild Drought 1
32.99 —  37.04 3 34.87
37.05 < 4 10.50
8.09 > 1 23.48
8.10 - 874 2 24.09
Moderate Drought 2
8.75 - 939 3 18.05
9.40 < 4 34.38
3.93 > 1 39.25
3.94 — 465 2 10.74
Severe Drought 3
4.66 — 545 3 17.95
5.46 < 4 32.06
1.91 > 1 52.64
1.92 - 247 2 10.13
Very Severe Drought 4
2.48 — 311 3 8.37
3.12 < 4 28.86

A normalization method scaled the DHI values from Equation 4 between 0 and 1 to arrive at DHI, as

follows:

DHI = _DHLI= DHImin 4)

DHImax— DHImin
The results were then divided into four categories: low (0 < DHI < 0.25), moderate (0.25 < DHI <
0.50), high (0.5 < DHI < 0.75), very high (0.75 < DHI < 1.0), and DHI = 0, which indicates no hazard of a

drought event [29].

3.5. Drought Vulnerability Index (DVI)

Drought vulnerability is being studied because of its importance in reducing population exposure to
risks and its close connection to economic and social conditions. It is challenging to identify vulnerability
factors, as their nature and circumstances vary from region to region [30]. Exposure to drought poses a
significant danger and threat to livelihoods in developing countries, as it affects the ability to maintain
productivity levels [31]. Indicators are identified based on the local context, the area's specific risks, and
the availability of measurable data [32]. Five indicators were selected to study exposure to drought in Iraq;
these indicators were used to measure the maximum possible damage during the event.

The specified indicators were: Withdrawn Water, Irrigated Lands, Population, Agricultural Water,
and Municipal Water. The parameters were set as follows:

o Withdrawn Water (WW): This shows the rate of raw water withdrawals for water supply stations. Water
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supply stations are closely linked to the raw water supply, which includes both surface and groundwater.
Drought negatively impacts water resources, and the more water is withdrawn, the more it affects the
area that utilizes the water.

e Irrigated Lands (IL): This refers to the percentage of irrigated land to the total land area. Irrigated land
areas depend on the amount of groundwater and surface water for irrigation. Their availability is directly
related to meteorological droughts. A lack of rainfall leads to a decline in groundwater and river water
levels, which increases the cost of irrigation and sometimes makes it impossible to implement it.

e Population (P): This factor represents the number of residents in each area. Drought affects a region
with a larger population more significantly than one with a smaller population. As a result, the degree
of risk will increase with an area's population growth.

e Agricultural Water (AW) and Municipal Water (MW): These factors represent the amount of water
consumed by the agricultural and municipal sectors. These sectors consume water daily because of its
important role in human life. The scarcity of agricultural water affects crop productivity, and agricul-
tural areas increasingly depend on water are more at risk. These areas rely on municipal water from
rivers and groundwater, and fluctuations in water levels exacerbate the risk of drought in these areas.
Therefore, increasing reliance on water consumption leads to increased exposure to drought.

For each indicator, four ratings from 1 to 4 were chosen. These ratings were obtained using the natural
break method and ArcGIS 10.8 software. Higher ratings have higher values because they are more suscep-
tible to drought. The Drought Vulnerability Index (DVI) can be calculated using the following formula
[33]:

_ WWy+ L+ Pp+ AW+ MWy,

DVI = " (5)

where WW,, 1Ly, Py, AW, and MW, are ratings assigned to Withdrawn Water, Irrigated Lands, Population,
Agricultural Water, and Municipal Water, respectively. N is the number of parameters. A map was plotted
to show the evaluation of each station by IDW after reclassification using the previously mentioned nor-

malization method and with the same comparison values.

3.6. Drought Risk Index (DRI)

To assess the risk of drought in Iraq and mitigate the impacts resulting from its occurrence, the
drought risk index was calculated using Equation 6 by multiplying the drought hazard and drought vulner-
ability indices [27]. A region is not at drought risk if one of the indices is zero. The risk of drought increases
with the severity of drought hazards or vulnerability indices. Drought risk is classified into four categories:
low (0 < DRI < 0.25), moderate (0.25 < DRI < 0.50), high (0.5 < DRI < 0.75), and very high (0.75 < DRI
< 1.0) [34]. The IDW method employs a map to represent it. The DRI is calculated as follows:

DRI = DHI x DVI (6)
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4. Results and Discussion

Previous research processed missing data from monthly rainfall records, conducted homogeneity and
consistency tests, and then used the results to measure SPI in this study [35]. Drought values were calculated
using the SPI on a 12-month time scale for 27 stations. The calculated SPI values indicate the drought class
for each month of the year and for the 43 years, as classified in Table 2. For example, Figure 2 shows the
drought values calculated for the four stations. Iraq is prone to major droughts, such as those in 1998—1999,
2008-2010, and 2021. The frequency of drought categories with values less than or equal to -0.99 was

calculated to estimate the drought hazard.
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Figure 2. Annual SPI values for (a) Rutba, (b) Baghdad, (c) Basra, and (d) Erbil stations
Table 3 shows the weights assigned to each category, from 1 to 4. The probability of drought occur-

rence for each category was calculated by dividing the frequency of occurrence of any drought category by
all expected probabilities. The probability of drought occurrence was calculated by sorting each category
for all stations involved separately. Therefore, ratings from 1 to 4 for each category were assigned using
the natural break method (NBM) in ArcGIS software (see Table 3). Equation 2 was used to calculate the
drought hazard score for the stations. The inverse distance weighting (IDW) method was used to draw the
probability distribution maps of the four ratings for each station category, as shown in Figure 3. The maps
indicate that Iraq's southern and western regions are predominantly affected by mild to moderate droughts,
whereas the northern and central regions experience severe to very severe droughts. The northern stations,
which experienced high drought intensity, suffered from a rainfall shortage compared to the mean rainfall
rates over the entire period. Short- and long-term droughts plague the southern stations. The analysis also
showed that the drought pattern in Iraq is volatile and undefined. The area of influence of each station was

found using the Thiessen polygon method in order to find the drought hazard index according to Equation
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3. The drought hazard map (see Figure 4) shows that 52% of the stations experienced low drought hazard,
while 26% suffered from medium drought hazard. Three stations showed a high drought hazard index,
namely Najaf, Haditha, and Nasiriyah, while Rutba and Nukhaib recorded the highest. On the other hand,
Duhok station did not record any significant hazards.

The data on the five vulnerability factors were collected from the annual statistics of the Iraqi Ministry
of Planning. Then, each factor was classified into four ratings, ranging from 1 to 4, using the natural breaks
method. The value 1 represents the smallest vulnerability factor, and 4 represents the largest vulnerability
factor, in ascending order. Figure 5 shows the maps of economic and social factors in all stations based on

the four ratings. Eq (5) combines the factor maps to determine drought vulnerability index for each station.
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Figure 3. Drought probability distribution for the four drought categories according to SPI classification
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Figure 6 shows the distribution of the drought vulnerability index, in which 49% of the stations with
high and very high vulnerability categories are located in Iraq's southern, eastern, and central regions. In
comparison, 22% of the stations with low categories are concentrated in the western and northwestern re-
gions. Most stations in the northern regions, including Salahaddin, Zakho, Emadiyah, and Dukan, did not
record any drought vulnerability index value, except for Kirkuk, Sulaymaniyah, and Baiji, which recorded
a medium category. Most stations in the northern regions, including Salahaddin, Zakho, Emadiyah, and
Dukan, did not record any drought vulnerability index value, except for Kirkuk, Sulaymaniyah, and Baiji,
which recorded a medium category. The southern regions have experienced long-term drought, signifi-
cantly impacting the economic and social sectors. For example, withdrawing large quantities of raw water
from the southern and central regions has led to a shortage of water for agricultural land irrigation and for
the population. Drought is directly linked to the scarcity of agricultural and municipal water. The western
regions also recorded the lowest ratings in all five factors, which contributed to their placement in a lower
category of the drought vulnerability index classification due to the small agricultural lands and the scarcity
of agricultural and municipal water. The pattern of drought vulnerability may be linked to the elevation of
some northern areas that did not record any vulnerability index, as they have a lower reliance on irrigated

agricultural areas compared to other areas.
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Figure 4. Drought Hazard Index distribution for Iraq using DHI

The drought risk index was calculated according to Equation 6. The drought hazard and vulnerability
indices play a fundamental role in assessing drought risk, as the relationship is directly proportional to the
risk index; with any increase in either of them, the risk increases. ArcGIS combined the maps to create a

drought risk index map, as illustrated in Figure 7.

Journal of Studies in Science and Engineering. 2025, 5(1), 46-62. https://doi.org/10.53898/josse2025513 https://engiscience.com/index.php/josse


https://doi.org/10.53898/josse2025513
https://engiscience.com/index.php/josse

The Analysis of Socio-economic Drought in Iraq using Standardized Precipitation Index and GIS 57

«00E 44700 48°00E 4°00E 44°00°E 43°00°E
L 1 1 1 L 1
0 125 N 0 N
E A il A
e [a] €.
8 ] b
#8 ]
//
et
SR 2 £
8 B s
é‘L 8 8
.
Withdrawn water “_ Irrigated lands
(m3/day) 0 (Donum)
<
| <295813 R [ ]<7e506

T
LDOON
A0°00"N

z
o
o | 295814 - 1080288
I 1080289 - 2016871

T
0°00"N

[ ] 76507 - 229505
[ ] 229506 - 417568

I - 2016872 [ > 417569
Q'DI'O‘E “'I}VE G'J‘V‘E 40’(:‘0'E M’O;‘O‘E 48’4;'0'5
“0E “400E 4°00E “O00E “4*00E S°00E
0 125 250 S3ko P 0 125 N
E =2 A =
;1 el it
o {
8 8® 8
g
il
//
£l T Aoa \; I z: ¢
LS € L5
8 \", 8 ¥ 8
. /
~ 7/
Population N Agricultural water <
No. (Mm3/year) \\
< 578696 gg_:l‘““” L z
& | 578697 - 1891013 B B ]341.38 - 134858 B
I 1891014 - 3554841 [ 1348.59 - 2557.71
I > 3554842 B - 255772
Q'O‘v‘E u'O“'E q'gv'e Q‘JW‘E “'JV‘E l't:'ﬂ'E
«°00E 44'00E £00E
1 1 L
0 125 250 S e
— KM a;."ﬁ?'f (,f‘\; N
A/ ~
: p Al
24 € | 5
8 8
PR
" \
- " \‘
=| 7 \\ ;
g' \ =K -E
A / R
L.—\ 7
A
J
Municipal water
(Mm3lyear) ™
g |[1<7as0 .
£ 74.81- 24051 E
[ 240.52 - 568.46
B > 568.47
au'(:vt u‘ﬂlvﬁ G'UIO‘E

Figure 5. Distribution maps for the five economic and social indicators at the considered stations a-
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Figure 6. Drought Vulnerability Index distribution for Iraq using DVI

The DRI was calculated according to Equation 6. The drought hazard and vulnerability indices play
a fundamental role in assessing drought risk, as the relationship is directly proportional to the risk index;
with any increase in either of them, the risk increases. ArcGIS combined the maps to create a drought risk
index map, as illustrated in Figure 7.

The results showed that 59% of the stations recorded low drought risk, while Baghdad, Najaf, Sa-
mawah, Amara, and Hai stations recorded moderate drought risk. Most of the northern stations, namely
Emadiyah, Zakho, Dohuk, Salahaddin, and Dukan, did not record a drought risk index, and their values
were zero. This pattern indicates that the impact of agricultural lands, population, and raw water withdraw-
als was low in these areas, in addition to the low DHI values, which significantly contributed to the risk
assessment.

The Dohuk station, with a DHI value of zero, likewise carried no risk. However, Al-Nasiriyah station
was the most exposed to drought risks and was classified in a high category. This is because the region has
experienced long-term drought periods and low annual rainfall and river discharge, resulting in a high DHI
value. Additionally, the irrigated lands and the amount of agricultural and municipal water allocated to
them are of high value, which results in a higher risk category. Large amounts of raw water withdrawals,
reliance on irrigation, population growth, agricultural and municipal water consumption, and variability in
annual rainfall have made the southern regions of Iraq more vulnerable to drought than other parts of the

country. Therefore, water conservation is particularly important in these areas.
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Figure 7. Drought Risk Index distribution for Iraq using DRI

5. Conclusions

In this paper, the detection and analysis of drought vulnerability and hazard indices were conducted
to calculate the Drought Risk Index (DRI). To calculate the Drought Hazard Index (DHI), the Standard
Precipitation Index (SPI) was used, and five socio-economic factors were utilized in calculating the Drought
Vulnerability Index (DVI).

The results showed that vulnerability and hazard indices combined in overall drought risk assessment.
The DHI calculation revealed a severe drought risk in the northern regions; however, the low drought vul-
nerability index prevented the recording of any drought risk index. Due to limited water resources in the
southern regions, the decline in groundwater levels has increased the drought vulnerability index, rendering
the area more susceptible to risks. The control of neighboring countries over the quantities of water entering
Iraq has impacted the country's droughts, leading to a reduction in cultivated land area and a decline in
water resource levels.

The drought risk map for 27 stations shows that 16 stations have a low drought risk, five stations have
a moderate drought risk, and 1 station has a high drought risk. The remaining five stations did not record
any drought risk. This study helps to identify areas that need to be prioritized for the comprehensive man-
agement of drought occurrences. Wet areas have a larger population than desert and dry areas. The Bagh-

dad, Nasiriyah, Amara, and Samawah stations demonstrate the importance of combining human resources
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and management to mitigate the risk of drought. Developing drought monitoring systems is crucial, espe-
cially in southern regions with high drought risks, and educating individuals to reduce water consumption
in both the domestic and agricultural sectors is essential. Reducing the cultivation of high-water consump-
tion crops and utilizing modern irrigation methods are crucial in mitigating the impact of droughts.

This research is the first study to cover drought risk assessment in all regions of Iraq. Therefore, it is
recommended that more economic and social indicators be used and compared with those presented in this
study. Research on drought risk management in Iraq and the development of drought mitigation strategies

by decision-makers can benefit from this study.
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