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Analysis of the Impact of Climate Change on the Quantitative
Characteristics of Daily Rainfall and Drought in Iraq

ABSTRACT

Climate change is considered one of the most prominent environmental issues causing
global and local concern, as its impacts vary across regions. Among the significant effects
it induces are changes in rainfall patterns and daily drought periods. This aspect has not
received sufficient attention in scientific research, particularly in Irag. In this context, the
researcher studied and analyzed several climate indices, such as (RX1day, HDR/ASY,
SDIl, CWD, CDD, R10 mm, R20 mm), to understand their impact on rainfall and daily
drought patterns in Irag during the period from 1955 to 2023. The study included three
stations representing different regions of Irag: Mosul in the north, Baghdad-Airport in
the center, and Basra-Al-Hussein in the south. The results revealed that the semi-arid
regions of Iraq were more affected by climate changes compared to the arid regions. A
decline in the number of rainy days and an increase in daily drought periods were
observed. The study also showed a significant increase in the length and intensity of
drought periods, alongside a change in rainfall patterns, with rain becoming less
consistent but more intense and extreme. This shift contributed to a significant proportion
of the total annual rainfall. T hese changes highlight potential environmental and
economic impacts, including increased risks of floods and flash floods, soil erosion,
vegetation degradation, and crop destruction. This can be attributed to prolonged drought
periods combined with intense rainfall over short periods, which hinder the replenishment
of surface and groundwater resources that primarily rely on moderate and consistent

rainfall.
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(2023-1955) s2all Jeagall Aanal duasd) Gilially HUaal) o Al sl ciise (1) Gake

HDR/AS) PRCPTO | RX1d |
YRmm R20 mm R10 mm CDD CWD SDIl
(Y T ay sl
365.1
10% 0 3 10 127 71 7.94 46 35.5 1955
296.7
9% 0 1 7 142 6| 5.93 50 25.3 1956
459.9
7% 0 1 12 114 6| 6.57 70 33.0 1957
208.2
12% d 2 4 159 5 6.51 32 | 24.2 1958
332.1
10% 0 2 7 111 41 6.92 48 32.5 1959
315.0
10% ; 2 12 171 3 7.50 42 31.0 1960
317.0
9% 0 1 8 173 5 6.10 52 | 29.5 1961
270.3 12.2
8% 1 8 163 4 22 | 22.6 1962
0 9
603.5
7% 0 8 12 140 71 9.01 67 40.4 1963
304.6
11% 0 2 7 191 6| 7.43 41 34.1 1964
362.4
7% 0 2 10 116 5| 6.36 57 24.0 1965
303.5
7% . 1 8 139 4 5.62 54 20.9 1966
471.1
15% 0 3 8 138 6| 6.64 71 71.6 1967
409.2
9% i 3 7 132 71 6.50 63 38.1 1968
528.9
5% Q 5 15 150 9| 7.15 74 25.5 1969
275.4
15% 0 4 2 185 6 8.61 32 42.6 1970
298.4
21% 0 2 5 139 71 7.85 38 61.5 1971
440.8
8% 0 5 11 151 5 8.01 55 35.9 1972
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204.6
25% 0 1 3 171 3| 7.58 27 | 50.2 1973
495.9 11.2
9% 0 7 12 199 5 ; 44 | 46.5 1974
384.7
11% 0 4 5 185 71 7.69 50 | 42.0 1975
390.3
8% 0 2 8 138 7| 6.20 63 | 29.5 1976
340.3
11% 0 3 9 171 4| 8.10 42 | 37.5 1977
262.2
10% d 2) 8 308 51 7.28 36 | 25.5 1978
334.3
7% 0 5 6 169 4| 8.15 41 | 23.2 1979
542.9 13.5
10% 11 7 181 4 40 | 53.1 1980
0 7
427.4
13% 0 5 6 155 31 9.50 45 | 55.5 1981
425.4
9% 0 4 13 131 51 9.67 44 | 38.0 1982
251.9
17% 0 2 3 156 3| 6.14 41 | 43.0 1983
456.7
7% 0 6 12 129 41 9.32 49 | 33.3 1984
301.4
11% 0 3 7 146 4| 7.35 41 | 34.4 1985
373.0
13% ; 3 7 145 3| 7.17 52| 50.3 1986
215.0
16% B 1 5 144 41 6.32 34| 334 1987
166.1 11.0
25% 3 2 167 3 15 | 41.6 1989
0 7
2555
10% Q 2 5 174 41 17.51 34 | 24.8 1990
364.9 13.5
26% 0 4 8 168 4 1 27 | 96.2 1991
558.3
10% 0 8 11 137 8| 7.98 70 | 53.1 1992
472.8 12.1
13% 0 7 6 144 7 5 39| 63.6 1993
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422.3
6% 0 4 11 193 7.97 53 | 27.1 1994
282.3
14% 0 3 5 146 8.55 33| 38.4 1995
528.0
8% 0 9 12 113 8.95 59 | 41.1 1996
166.1
21% 0 3 2 150 8.31 20 | 34.5 1997
222.2
16% 0 1 5 180 6.94 32| 35.2 1998
117.8
23% d 1 2 187 6.20 19 | 26.7 1999
272.8
11% 0 2 6 165 7.58 36 | 30.5 2000
29% | 40.90 0 1 205 5.11 8| 11.7 2001
259.9
18% | 5 3 158 7.43 35 | 48.0 2002
225.8
16% 0 3 1 170 7.06 32| 37.2 2003
328.0
21% 0 3 5 151 8.63 38| 67.9 2004
106.5
21% 0 2 2 166 6.66 16 | 22.5 2005
511.3 14.2
13% 7 8 166 36 | 66.8 2006
0 0
193.0
17% " 2 2 151 5.68 34 | 32.0 2007
215.5
15% 0 2 5 217 8.98 24 | 32.8 2008
354.9 10.1 126.
36% 5 1 151 35 2009
0 4 0
501.4 16.1 275.
55% 3 4 113 31 2010
0 7 0
254.3
26% 0 3 4 145 T 33| 65.3 2011
274.0
16% 0 2 3 191 6.37 43 | 42.8 2012
449.1
10% 0 6 8 160 9.36 48 | 46.8 2013
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320.9
13% 0 4 5 142 6| 7.64 42 | 42.9 2014
213.6
28% 0 2 3 161 31 9.29 23 | 60.6 2015
216.0
12% | 2 5 139 6| 7.20 30 | 26.8 2016
145.1
9% 0 0 3 185 5| 5.18 28 | 12.7 2017
583.6 10.4
10% 7 14 158 5 56 | 61.0 2018
0 2
525.3 12.5
13% d 3 11 148 6 1 42 | 66.8 2019
317.4
7% 0 2 8 184 4 7.21 44 | 22.9 2020
163.5
13% i 1 5 208 41 7.11 23 | 21.0 2021
193.8
9% 0 0 5 163 3] 5.70 34| 16.9 2022
247.5
22% 0 1 3 128 6| 6.69 37| 54.4 2023
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(2023-1955) saall jUaall —alaty danal Gpagll lially jlaal) e Al il @i (2) Gale
HDR/) YR PRCPT | RX1 |
R20 mm [ R10 mm CDD | CWD SDII
(ASY mm OT | day gl
167.
0% | 0 5 154 2| 645 26| 17 1955
93.0
27% ; 1 0 228 2| 5.81 16| 25 1956
336.
15% 3 6 138 2] 820 41| 48.9 1957
00
123.
27% | o 1 3 235 2] 823 15| 33.5 1958
170.
®% | 1 2 154 3| 775 2| 65 1959
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78.2

27% 0 1 1 170 2 5.59 14| 21.3 1960
213.

12% 30 3 2 180 2 7.62 28 | 26.5 1961
176.

27% 50 2 3 177 3 7.67 23 | 47.7 1962
154.

19% 20 1 3 177 3 6.45 24 29 1963
92.3

29% 0 1 3 233 2 5.77 16 | 26.8 1964
129.

22% o 3 1 130 2 8.12 16 | 29.2 1965
127.

18% A 1 5 157 3 7.08 18 | 22.3 1966
130.

12% e 0 4 174 2 5.67 23 | 15.9 1967
260.

27% o 2 3 148 7 8.13 32 71 1968
119.

14% 60 0 4 190 2 5.70 21| 16.3 1969
76.5

25% 0 0 1 206 2 5.46 14| 19.3 1970
177.

16% o) 2 2 189 3 9.36 19 | 28.9 1971
191.

30% 2 2 3 174 4 7.35 26 58 1972
97.1

29% ; 1 1 178 3 5.39 18 | 28.2 1973
284.

13% - 4 3 197 6 7.10 40 | 37.6 1974
192.

21% 20 2 2 189 3 7.41 26 | 40.4 1975
111.

21% 50 1 3 210 2 4.85 23 | 23.8 1976
139.

16% 20 1 3 168 2 4.51 31 23 1977
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103.

25% 40 2 3 258 3 8.62 12| 25.9 1978
78.2

33% 0 1 0 199 3 4.60 17 26 1979
138.

14% 10 0 3 202 2 6.00 23| 194 1980
109.

17% 0 3 223 2 5.00 22| 18.4 1981
90
118.

15% 00 0 4 189 3 4.72 25| 17.2 1982
57.8

13% F 0 0 208 2 3.85 15| 7.8 1983
118.

21% 70 1 2 205 4 6.95 17 | 24.5 1984
90.8

32% ; 1 1 190 3 6.98 13| 29.2 1985
144.

13% Lo 0 5 207 3 7.24 20| 19.3 1986
30.7

17% 0 0 0 166 2 3.07 10| 5.1 1987
60.9

44% 0 1 2 305 2] 12.18 51 269 1989
88.4

19% . 0 4 255 4 6.31 14| 17.2 1990
51.8

24% 0 0 2 307 2 5.18 10 | 12.5 1991
80.3

21% ; 0 2 183 2 5.74 14 | 16.5 1992
79.7

32% . 1 1 170 %) 6.13 13| 25.3 1993
128.

15% 10 0 3 155 2 5.82 22 | 18.9 1994
95.8

19% 0 0 2 214 2 5.99 16 | 18.4 1995
86.6

12% 0 0 1 177 5 3.77 23| 10.5 1996
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86.4

40% 0 2 0 270 2 9.60 9| 34.2 1997
115.

25% %0 1 3 175 3 5.79 20 | 28.4 1998
53.3

38% 0 1 0 226 2 4.44 12 | 20.3 1999
57.6

17% 0 0 0 191 2 4.80 12| 99 2000
59.0

20% 0 0 1 232 0 4.92 12 12 2001
91.1

26% F 1 1 250 2 5.06 18 | 23.9 2002
97.4

35% . 2 1 244 3 9.74 10 | 34.1 2005
168.

15% 1 1 5 156 3 6.72 25| 25.8 2006
138.

23% Lo 2 4 345 2 8.66 16 32 2007
59.1

22% 0 0 2 263 2 5.37 11| 13.2 2008
67.5

15% 0 0 1 160 3 4.82 14 10 2009
92.5

14% . 0 4 180 2 5.14 18 | 12.6 2010
95.2

29% 0 1 1 176 2 5.95 16 | 27.8 2011
183.

37% i 3 0 180 2] 15.26 12 | 67.5 2012
296.

30% = 2 1 160 2| 14.84 20 | 89.1 2013
108.

16% 00 0 4 161 3 5.68 19 | 17.8 2014
190.

28% %0 3 2 173 3| 10.61 18 | 54.1 2015
104.

28% 50 2 1 256 3 6.53 16 | 29.6 2016
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71.8

18% 0 0 2 251 2 4.79 15| 13.2 2017
284.

14% 20 5 3 174 3] 10.53 27| 39.2 2018
146.

28% 9 2 1 175 2 6.39 23 | 40.5 2019
155.

51% 5 1 2 216 3 10.37 15| 78.6 2020
25.0

46% | 0 1 236 3 3.57 71 11.5 2021
87.8

35% 4 2 1 193 3 7.32 12 | 30.9 2022
194.

21% a 3 2 210 31 10.80 18 | 40.7 2023

2oy Gugal) el dalal) Zisgl) ¢ cDbalsally il 535 ¢ @Ghall Ljsgant o alae¥h Cald) @il
2024 3ygdia e <liby ¢ BB

(2023-1955) saall Gpeeal) —8yead) dlanal Liagdll Gilially HUac¥) e ALl il cydse (3) ke
HDR/A) | IR cw PRCPT | RX1 \
R20 mm | R10 mm CDD SDII

(8Y | mm D oT day agall
104.

16% 0 3 179 2 6.16 17 17 1955
80
137.

18% 20 2 2 230 2 5.72 24 | 24.8 1956
224.

16% & 2 7 161 2 9.00 25| 35.5 1957
76.7

36% P 1 0 268 2 6.39 12| 27.4 1958
114.

26% - 2 1 163 3 7.65 15| 29.7 1959
79.5

26% 0 1 1 188 2 7.23 11| 20.3 1960
154.

15% 50 1 5 211 4 6.72 23 | 23.8 1961
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90.6

17% 0 4 190 6.47 14| 15.2 1962
100.

20% 20 2 200 6.68 15| 20.3 1963
31.9

34% 0 1 279 4.56 7 11 1964
85.7

20% 0 3 187 5.71 15| 17.5 1965
98.4

28% 0 0 192 7.03 14 | 27.8 1966
156.

19% 3 149 6.80 23 29 1967
50
97.8

19% i 2 153 5.75 17 | 18.1 1968
174.

20% 3 153 8.33 21| 35.8 1969
90
148.

26% 3 154 7.42 20 | 38.7 1970
40
113.

10% 1 136 4.55 25 11 1971
70
181.

17% 5 183 5.68 32| 30.7 1972
80
51.7

32% L 1 246 5.74 91 16.7 1973
170.

17% 3 220 6.57 26 | 29.3 1974
80
181.

16% 2 194 6.71 27 | 29.3 1975
20
152.

12% 3 140 4.24 36 | 17.6 1976
80
150.

13% 5 221 7.89 19 | 20.2 1977
00
118.

20% 40 2 253 6.58 18 | 24.2 1978
152.

21% %0 3 139 8.49 18 | 32.2 1979
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167.

17% 40 4 2 182 4 7.28 23 | 28.1 1980
84.0

25% 0 1 1 195 3 4.67 18 | 21.3 1981
122.

12% 10 0 4 147 3 4.52 27 | 15.1 1982
99.9

18% 0 0 3 202 2 6.66 15| 18.3 1983
177.

26% 90 2 2 186 3 8.90 20 | 454 1984
140.

52% r 2 2 198 2 17.51 8| 73.2 1985
286.

20% = 6 1 202 2 12.47 23 | 58.5 1986
51.7

19% ; 0 0 162 0 3.98 13 9.6 1987
66.5

26% 0 0 3 300 5 6.65 10 | 17.5 1989
47.2

25% 0 0 1 218 0 5.90 8| 11.6 1990
183.

31% 1 2 163 2] 10.22 18 57 1991
90
138.

14% 10 0 6 183 3 6.28 22 | 19.1 1992
83.0

28% , 1 1 132 3 4.61 18 | 22.9 1993
146.

20% o 3 1 158 3 7.30 20 | 28.5 1994
124.

17% 1 3 219 %) 6.24 20 21 1995
80
193.

15% 00 2 5 229 31 10.72 18 | 29.4 1996
181.

16% 3 3 160 2 9.57 19 30 1997
90
74.2

30% 0 1 2 270 2 6.75 11| 22.1 1998

225




Wasit Journal for Human Sciences /Vol. 21/1ss1/Pt1/2025

238.

31% . 2 4 184 31 12.56 19 | 73.6 1999
128.

26% %0 3 1 270 3 8.59 15 33 2000
66.3

40% 0 1 1 211 0 6.63 10 | 26.6 2001
76.9

20% 0 0 2 197 2 6.41 12 | 15.7 2002
94.0

28% 0 1 3 223 3 5.53 17 26 2005
175.

16% i 5 2 184 31 10.31 17 | 27.5 2006
65.8

51% i 1 1 212 2| 10.97 6 | 33.6 2007
67.1

27% ; 0 3 192 ) 6.71 10 18 2008
92.0

22% 0 1 1 228 2 4.60 20 20 2009
31.9

20% 0 0 0 217 0 2.90 11 6.5 2010
63.9

19% 0 0 1 149 3 3.20 20 | 12.2 2011
123.

19% o 1 2 209 2 7.24 17 | 23.8 2012
48.3

61% , 1 1 210 2 9.66 51 29.6 2013
60.5

73% v 1 1 321 2| 30.25 2 44 2014
131.

17% - 1 3 166 3 7.31 18 e 2015
86.9

23% : 1 3 202 2 7.24 12 20 2016
64.1

57% 0 1 0 238 2 7.12 91 36.3 2017
151.

18% 30 1 4 159 3 6.58 23 | 27.2 2018
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192.

16% 1 3 3 180 2 7.38 26 | 30.4 2019
84.0

29% | 2 0 235 2 6.00 14 | 24.4 2020
32.2

37% | 0 1 198 2 3.22 10 | 12.0 2021
125.

18% 61 2 3 179 2 6.97 18 22 2022
169.

24% 30 2 4 202 2 7.69 22 40 2023
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