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350

(2022-1990) 33all 5 gixi ddiblaa B 5 Lidall (3hlial) o jUaal) Jghagd 4y gl canall 1(2) JS
(n:264) a.ubﬁ\ gé 5 lidall éhl.'u.“ u.b &LQJ\ JLEA‘)’\ ;\,3.45.‘ g)@.ﬁ\ &JA.LA-“ ;\,35*433\ Q\}L‘Aa‘g‘ :(2) Joa

. .. . Std. Coef. of Coef. of
Region Minimum Maximum Mean . o
deviation variation Skewness
Mosul 0.0 162.0 34.66 26.93 77.70 1.16
Bashigah 0.0 180.0 39.64 31.97 80.64 1.06
Tal Afar 0.0 162.0 31.30 25.48 81.40 1.40
Rabee’a 0.0 174.0 30.22 26.69 88.32 1.79

¢ @J}S) Al Hall o2a ‘?A A glial) dmpnd) Alaial) Allaia) Gl ) il CGilalaa  jpadi a ‘e}jﬂ\ Iﬁi)k e\.lil.u\.}
gl e s @5 (oY) Sl 135 panal Glun sl 358 cpanall WS w558 cpanadl ALt Al a5 53
Cillaad) 3 Alllell jUaaY) il (o yedll g sanally dualad) dulall cilily 1) 2lal @lld g (Com ga)ss el
(3) Jsaall b LS il S day )Y Apaliall

(C- 5 (A-D) «(K-S) deeSkall 53 g <l Ul aladiusd 23 edas) jall el Allaia¥) ey 5l das Sk (520 Gl s
(4) D) 3 LS gl il 5 1l e (14) 5(13) (12) <¥alaall L3330 5)1 S)

Al 5 lisal) ghaliall o jUaa¥) g 4asd (5 gdl) £ ganall Allaial) cilay § o) cilalaa il 3(3) Jgi

(n=264)
Region Distribution Estimated Parameters
Burr k=2487.8,0=1.2715,3 =17769.0
G. Extreme Value k =0.0495, 6 =20.018 , u = 22.082
G. Gamma k =0.9384, o = 1.5845 , B = 20.925
Mosul G. Logistic k=0.2021, o = 13.596 , B = 29.920
Gumbel Max 6 =20.999 , u=22543
Pearson VI oy =1.4113, o, = 6.8526E+7 , B = 1.6995E+9
Pert m = 1.5437E-12 , a = -8.1864E-14 , b = 204.14
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(3) 2> dai
Region Distribution Estimated Parameters
Burr k=2000.4, a0 =1.2252, 3 =21348.0
G. Extreme Value k=0.0647, c =23.614 , u=24.400
G. Gamma k=0.9447,0=1.488, B = 25.780
Bashigah G. Logistic k=0.2122 ,6=16.177 , u = 33.685
Gumbel Max 6 =24.925, u=25.253
Pearson VI oy =1.341, 0, = 8.4061E+7 , p = 2.5188E+9
Pert m =5.3413E-13, a = -1.3818E-14 , b = 234.43
Burr k=43.274, 0 =1.3495, 3 =577.03
G. Extreme Value k=0.0802, c =18.030, u =19.347
G. Gamma k=1.0047,0=1.5826, 3 =20.741
Tal Afar G. Logistic k=0.2225,c6=12.459 , u = 26.465
Gumbel Max 6 =19.866 , u =19.832
Pearson VI oy =1.5646 , o, = 6.3823E+7 , B = 1.3442E+9
Pert m =9.4734E-13 ,a = -1.0474E-13 , b = 190.69
Burr k =8.0826 , o = 1.3487 , B = 150.04
G. Extreme Value k=0.1547,6=16.681, n=17.600
G. Gamma k=1.0333, a.=1.3738, § = 23.569
Rabee’a G. Logistic k=0.2733,6=12.019, u=24.309
Gumbel Max o =20.808 , u =18.206
Pearson VI oy =1.439, o, = 1.7572E+7 , B = 3.8864E+8
Pert m=1.8254 , a =-1.2000E-14 , b = 174.00

o B tA (ghlial) o Akl jUaa¥) duas! 5 ppdd) £ ganeall Adlaial) cilay j gill dagdla 33 ga <l L) 1(4) Jgi

(N=264) 4
Reqi Distributi Kolmogorov-Smirnov Anderson-Darling Chi-Square
eglon Istribution Statistic P-value Statistic | Critical v. | Statistic P-value
Burr 0.0831" 0.073 11.6340° 2.502 35.2120° 0.000
G. Extreme Value | 0.0870"* 0.053 1.4548" 2.502 32.9781" 0.000
G. Gamma 0.0836" 0.069 12.4991" 2.502 17.8652" 0.013
Mosul G. Logistic 0.0878" 0.051 1.9035™ 2.502 34.6653 0.000
Gumbel Max 0.1002" 0.016 1.5596" 2.502 37.6094" 0.000
Pearson VI 0.0801"° 0.092 12.20117 2.502 21.1763" 0.003
Pert 0.1062" 0.009 5.4861" 2.502 55.7120 0.000
Burr 0.0642"* 0.272 10.920" 2.502 25.714" 0.000
G. Extreme Value | 0.0822"¢ 0.077 1.7769" 2.502 28.436" 0.000
G. Gamma 0.0733" 0.151 11.338" 2.502 12.024"% 0.100
Bashigah G. Logistic 0.0929" 0.032 2.6549" 2.502 18.787" 0.009
Gumbel Max 0.0988" 0.018 2.0797"° 2.502 14.740" 0.039
Pearson VI 0.0700"* 0.189 11.118" 2.502 14.779" 0.039
Pert 0.0805" 0.089 4.2538" 2.502 12.745" 0.078
Burr 0.0671" 0.123 22.6060 2.502 30.336" 0.000
G. Extreme Value | 0.0745"° 0.138 0.9867"° 2.502 17.274" 0.000
G. Gamma 0.0813" 0.083 23.0140 2.502 20.124" 0.000
Tal Afar G. Logistic 0.0807" 0.087 1.3763" 2.502 23.609" 0.001
Gumbel Max 0.0663" 0.240 1.2211" 2.502 15.362" 0.032
Pearson VI 0.0800" 0.092 22.941" 2.502 25.459" 0.000
Pert 0.0734" 0.088 19.387" 2.502 25.162" 0.000
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(4) Jo> 4l

Region Distribution Kolmogorov-Smirnov Anderson-Darling Chi-Square
g Statistic P-value Statistic | Critical v. | Statistic P-value
Burr 0.0825"* 0.076 22.888" 2.502 18.670° 0.009
G. Extreme Value | 0.0626"° 0.299 0.9016"* 2.502 7.5759"* 0.371
G. Gamma 0.0818"* 0.078 22.859 2.502 21.889" 0.003
Rabee’a G. Logistic 0.0583"* 0.383 1.0075™* 2.502 5.6959™* 0.576
Gumbel Max 0.0908" 0.038 2.4172" 2.502 23.758" 0.001
Pearson VI 0.0819"* 0.079 22.899" 2.502 23.054" 0.002
Pert 0.0810"* 0.085 23.676" 2.502 26.373" 0.000

n.s : not significant at 5% (accept H,)
* . significant at 5% (reject Hy)
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Laedle da 0 el Lo Juas Cun ¢ iali ddans 3 jUaed) Jsba cililad daedle JSY) o8 penall S glll 055 o
JY) A5 (37.8823) @isil 13¢] RMSE dad sl il LS ¢(%95) () Cileay daeDe A (20) Axlldl
AV Al ey 5 5l 45l
A ) &5 lidal) ghliadl o Allalgdl jUaa) 4sasd (5 gl £ panall Lllaial) cilay § 5il) dagSa cily 53 3(5) Jgaad)
N=264) Uad) clay 10 Jau gia Jda ) dd)

Region Distribution K-S score | A-D score | C-S score ;’otal . % RMSE
core fitting

G. Extreme Value 4 7 5 16 76 35.5916

Pearson VI 7 2 6 14 67 39.2789

G. Gamma 5 1 7 13 62 41.3275

Mosul G. Logistic 3 5 4 12 57 39.9102

Burr 6 3 3 12 57 39.4889

Gumbel Max 2 6 2 10 48 42.8081

Pert 1 4 1 6 28 42,5126

Pert 4 4 6 14 67 43.1668

G. Gamma 5 1 7 13 62 48.1444

Burr 7 3 2 12 57 43,7824

Bashigah Gumbel Max 1 6 5 12 57 44,0076

Pearson VI 6 2 4 12 57 43.8399

G. Extreme Value 3 7 1 11 52 46.0999

G. Logistic 2 5 3 10 48 44.4245

Gumbel Max 7 6 7 20 95 34.6805

G. Extreme Value 4 7 6 17 81 36.1250

Pert 6 4 4 14 67 37.6384

Tal Afar G. Logistic 1 5 5 11 52 36.9338

G. Gamma 5 1 2 8 38 35.7369

Burr 3 3 1 7 33 36.4467

Pearson VI 2 2 3 7 33 37.7586

G. Logistic 7 6 7 20 95 37.8823

G. Extreme Value 6 7 6 19 90 39.2322

G. Gamma 4 4 4 12 57 39.9913

Rabee’a Burr 2 3 5 10 48 39.1645

Gumbel Max 1 5 2 8 38 38.4909

Pearson VI 3 2 3 8 38 38.5877

Pert 5 1 1 7 33 39.4190

a8 Ldlial) Cidaaall JLLA“}“ Jshba il (Cdf) ‘;AS\)'J\ C—‘JJ—‘M g (pdf) Alldaly) A ala p ) Al
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Mosul Region - Cumulative Distribution Function
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With the rise in extreme weather events like floods and droughts and their
effects on agriculture, water dam building, and operation, it is critical to
study the chance of monthly precipitation. However, the distribution of
precipitation in the regions of Nineveh Governorate is still unknown. Thus,
the aim of this work is to evaluate the probability distribution of
precipitation frequency in the main regions of Nineveh Governorate (Mosul,
Bashiqah, Tal Afar,and Rabe’ea). A probabilistic analysis was conducted
using a 33-year historical precipitation dataset (1990-2022) obtained from
the Meteorological Center of the Iragi Ministry of Agriculture and the global
weather data website Meteoblue. To achieve high accuracy in the
probabilistic modeling of the data, the data for the June, July, August, and
September months were not included in the analysis because rainfall is
almost non-existent in these months. Seven advanced probability
distributions_  Generalized Extreme Value, Generalized Gamma,
Generalized Logistic, Pearson Type VI, and Pert were compared with the
monthly data for total precipitation over the specified regions. EasyFit
statistical software was used to estimate the probability functions of the
mentioned distributions. And by finding the sum of the scores for three tests
of goodness of fit, it was determined that the Generalized Extreme Value
distribution is the best probability distribution to represent the monthly
precipitation data over the city of Mosul with a fitting percentage of (76%),
the Pert distribution is best fitted for the data of Bashigah with a fitting
percentage of (67%), the Gumbel Max distribution is fitted for the data of
Tal Afar regions with a fitting percentage of (95%), and the Generalized
Logistic distribution is the best for the data of Rabe’ea region with a fitting
percentage of (95%). These results were confirmed by the root mean square
error criterion, which was at its lowest value when using the mentioned
distributions in accordance with the chosen research regions. The scientific
results clearly demonstrate that the analytical process developed and
evaluated in this study can be appropriately applied to determine the most
appropriate probability distribution for weather parameters.
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