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Abstract:

The current study revealed changes in the amount of rainfall at stations in Karbala Governorate,
as well as the rate of fluctuation and trend over the period (1976-2023 AD), over five climate
cycles. It also explored the timing and intensity of rainfall and its concentration over months,
seasons, and years. This study utilized climate data from meteorological and agricultural
monitoring stations to extract deviations and variations, using statistical coefficients such as
the Goody-Wilcoxon coefficient, the drought coefficient, and actual rainfall values. The study

reached several conclusions, the most important of which are:

*There is spatial and temporal variation in rainfall rates in terms of intensity, direction, and

rainfall timing. ¢ Rainfall decreases monthly and annually due to the lack of a clear and

consistent trend.

*Rainfall is concentrated in the months of T1 and T2, decreasing for the remaining months

and across all climatic cycles.
*The highest rainfall rate was recorded in the third cycle (260.7)

*The highest rainfall rate across the study area stations was recorded in the month of K2,

amounting to (mm. (94. 1)

Keywords: Geographic analysis, extremes, variability, rainfall, Karbala Governorate
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oS sl Hlaal 3 dlly Ciplally el sl il Jdaill (1)Gale

goanall | 1d | 2 | 1o [ Job | o | Jsa| cbus | J4 | ol | Y | Bl | 24 ”Z ‘
260.7 0.0 55.5 18.6 00 | 00| 0.0 0.0 12.8 | 439 17.6 18.2 | 94.1 1976
86.1 12.4 1.9 3.6 0.0 00| 0.0 0.0 0.0 0.0 245 | 41.2 2.5 1977
76.3 22.5 | 21.3 0.0 0.0 | 0.0| 0.0 0.0 9.3 0.0 10.8 6.3 6.1 1978
65.3 3.3 2.4 0.0 0.0 00| 0.0 0.0 0.0 0.0 32.8 | 234 3.4 1979
50.4 19.4 8.4 0.0 0.0 | 0.0| 0.0 0.0 0.6 12.9 3.8 3.6 1.7 1980
72.9 2.5 5.2 6.7 0.0 |00]| 0.0 0.0 19.4 18.9 0.4 17.1 2.7 1981
106 23.3 15.5 114 0.0 | 00| 0.0 0.0 5.8 4.4 4.1 24.6 16.9 1982
109.3 13.6 | 55.5 1.9 0.0 00| 0.0 0.0 154 0.4 12.5 0.8 9.2 1983
91.83 9.7 16.5 4.2 0 0 0 0 6.33 15.0 10.6 1.6 6.9 AV
67.4 19.8 1.9 0.0 00 (00 0.0 0.0 2.2 9.1 13.3 1.7 94.1 1984
132.7 0.2 21.3 0.0 00 | 00| 0.0 0.0 7.6 194 194 | 453 19.5 1985
116.1 9.1 21.3 0.5 00 (00 0.0 0.0 1.1 2.5 3.6 74.3 4.2 1986
56 8.7 2.4 0.0 00 | 0.0 0.0 0.0 0.0 0.1 22.8 7.6 14.4 1987
166 7.6 8.4 23.7 00 (00 0.0 0.0 22.2 31.1 9.6 14.6 | 48.8 1988
89.8 45.6 5.2 0.0 0.0 | 0.0| 0.0 0.0 31.1 0.6 4 2.2 1.1 1989
109.3 13.6 | 55.5 1.9 0.0 100]| 0.0 0.0 154 0.4 12.5 0.8 9.2 1990
67.4 19.8 1.9 0.0 0.0 | 0.0| 0.0 0.0 2.2 9.1 13.3 1.7 19.4 1991
132.7 0.2 21.3 0.0 0.0 |00]| 0.0 0.0 7.6 19.4 194 | 453 19.5 1992
128.3 72.5 16.4 6.7 00 | 00| 0.0 0.0 9.2 9.3 0.5 7.6 6.1 1993
98.88 | 19.71 | 15.56 | 3.28 0.0 00| 0.0 0.0 9.86 | 10.09 | 11.84 | 2.011 | 16.16 AV
49.6 23.9 0.0 0.0 0.0 | 0.0| 0.0 0.0 0.5 0.0 8.2 13.6 3.4 1994
116.3 0.6 5.2 1.8 00 (00 0.0 0.0 1.1 0.0 8.6 64.4 34.6 1995
193.7 0.0 55.5 18.6 00 | 00| 0.0 0.0 12.8 | 439 17.6 18.2 | 27.1 1996
86.1 12.4 1.9 3.6 00 (00 0.0 0.0 0.0 0.0 24.5 41.2 2.5 1997
76.3 22.5 | 21.3 0.0 00 | 00| 0.0 0.0 9.3 0.0 10.8 6.3 6.1 1998
65.3 33 2.4 0.0 00 (00 0.0 0.0 0.0 0.0 32.8 23.4 3.4 1999
50.4 19.4 8.4 0.0 00 | 00| 0.0 0.0 0.6 12.9 3.8 3.6 1.7 2000
72.9 2.5 5.2 6.7 0.0 00| 0.0 0.0 19.4 18.9 0.4 17.1 2.7 2001
106 23.3 15.5 114 00 | 00| 0.0 0.0 5.8 4.4 4.1 24.6 16.9 2002
78.5 0.0 1.9 1.8 0.0 00| 0.0 0.0 4.9 23.9 9.2 23.5 13.3 2003
81.3 10.79 | 11.73 | 4.39 0.0 | 00| 0.0 0.0 5.44 17.4 12 23.59 | 11.17 AV
108.6 15.6 | 21.3 18.6 0.0 |00]| 0.0 0.0 2.9 16.8 0.5 11.1 21.8 2004
83.3 42.5 2.4 3.6 0.0 | 00| 0.0 0.0 0.0 4.8 1.1 4.3 24.6 2005
104 10.3 8.4 6.7 00 (00 0.0 0.0 25.6 4.2 12.8 12.5 23.5 2006
75.1 19.4 52 0.0 00 | 00| 0.0 0.0 3.5 0.0 0.0 35.9 11.1 2007
89.2 12.5 15.5 0.0 00 (00 0.0 0.0 239 0.0 9.3 11.1 16.9 2008
44.8 13.3 1.9 0.0 00 | 00| 0.0 0.0 6.7 1.4 0.0 8.2 13.3 2009
91.8 5.6 21.3 9.2 00 (00 0.0 0.0 8.6 24.6 0.6 0.1 21.8 2010
135.5 12.5 12.5 0.5 00 | 00| 0.0 0.0 25.6 23.5 19.4 169 | 24.6 2011
74.9 33 13.3 1.1 00 (00 0.0 0.0 3.5 11.1 5.8 13.3 23.5 2012
107.6 19.4 9.4 12.8 0.0 | 00| 0.0 0.0 23.9 4.3 4.9 21.8 11.1 2013
82.7 1544 | 11.12 | 5.25 0.0 00| 0.0 0.0 12.42 | 9.07 5.44 | 13.52 | 19.22 AV
81.1 2.5 12.5 0.0 00 | 00| 0.0 0.0 9.2 12.5 2.9 24.6 16.9 2014
109.1 13.3 13.3 9.3 0.0 00| 0.0 0.0 0.5 35.9 0.0 23.5 13.3 2015
I
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98.7 9.4 9.4 9.2 0.0 [0.0] 0.0 0.0 1.1 11.1 | 25.6 | 11.1 | 21.8 | 2016

78.9 12.5 | 12.5 0.5 0.0 | 0.0| 0.0 0.0 12.8 8.2 3.5 4.3 24.6 | 2017

100.8 13.3 | 13.3 1.1 0.0 [0.0] 0.0 0.0 0.0 0.1 23.9 | 25.6 | 23.5 [ 2018

79.3 5.6 13.4 | 12.8 | 0.0 [ 0.0 0.0 0.0 9.3 16.9 6.7 3.5 11.1 [ 2019

91.3 12.5 | 12.5 3.6 0.0 [0.0] 0.0 0.0 0.0 13.3 8.6 | 239 | 169 | 2020

109.5 13.3 | 13.3 0.0 0.0 | 0.0| 0.0 0.0 0.6 21.8 | 25.6 | 25.6 9.3 2021

54.8 9.4 8.9 0.0 0.0 [0.0] 0.0 0.0 19.4 0.9 3.5 3.5 9.2 2022

2023
89.49 12.5 | 12.5 0.0 0.0 |0.0| 0.0 0.0 587 13 1242 239 | 93

75.8 16.95 | 10.43 | 12.16 | 0.0 | 0.0 [ 0.0 0.0 5.87 | 1354 | 1242 | 1695 [ 15.59 | AV
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