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ABSTRACT

This research aims to analyze future rainfall patterns at the Mosul station by comparing baseline data
(1991-2020) with projections for the period (2025-2050) under climate change scenarios RCP2.6, RCP4.5,
and RCPS8.5, using Statistical Minimization Symmetry (SDSM) based on CMIP5 model outputs. Monthly
and annual rainfall averages, peak values, and variability were analyzed, along with the Standard
Precipitation Index (SPI) to assess drought severity for the period (2025-2050). The results show a clear
downward trend in rainfall, with annual averages decreasing by up to 26.7% in the RCP8.5 scenario by
2050, and a significant decline in peak rainfall months. Peak rainfall values also increased by approximately
27%, and variability rose by more than 30%, reflecting escalating climate instability. The SPI also showed a
trend toward increasing drought severity, with its values decreasing to the low end of the range. (-2.0),
indicating a very severe drought at the end of the period.
The results suggest a shift in the rainfall pattern towards a more extreme pattern, characterized by decreased
amounts, increased intensity, and irregularity, which raises the risks of drought and flooding and
necessitates the adoption of effective water resource management strategies and climate change adaptation.:
Keywords: Climate Change, Rainfall Variability, Mosul Station, Statistical Downscaling (SDSM),
CMIP5 Models, RCP Scenarios
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RCP8.5 RCP4.5 RCP2.6 e )l 3adll
398 412 425 2025-2029
382 402 418 2030-2034
368 392 408 2035-2039
350 380 398 2040-2044
325 362 382 2045-2050

NASA 5 (3usiie 1£) 31 aa )l 4 sl o 500 dalall Ll Gliby o slae WL aldl @ jaadll

SDSMg3sai alaaiuls POWER

(4) Jsa
RCP2.6 s b (38 g 428 gial) 4y gid) jUad¥) £ gana B il
RCP2.6
430
420
y =-10.6x + 438
R? = 0.9781
410
400
390
380
2025-2029 2030-2034 2035-2039 2040-2044 2045-2050

(4) Usa> 1 radl

(5) Jse
RCP4.5 52 b (3 dad gial) 4 gical) jUaa¥) £ gana b bl
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RCP4.5

410
400
390
380
370
360
350
340

y =-13.2x + 417
R? = 0.9811

Oy
B
.....
....
....

2025-2029 2030-2034 2035-2039 2040-2044

(4) Jsaa 1 ral

(6) Js=
RCP8.5 5 b (35 428 giall Ay gicdd) JUna) £ gana B oyl

RCP8.5

410
400
390
380
370
360
350
340
330
320

y=-17.8x + 418
R2=0.9867

O
N

2025-2029  2030-2034 2035-2039 2040-2044  2045-2050

(4) Jsa i oradl)

Jua gal) dlanal (SPT) (ouall) laall juiga Jalad slwald

aitil Galle daxiivaall <l 154l aaf (e(Standardized Precipitation Index - SPT) (bl ylaall 5 e 22
Al aad () Slhe¥ S oy gt e aaing 3 «(McKee et al., 1993, p. 180) (5) Jsaa o8 LS Ciliall i¥la
- - (UN-SPIDER, 2020)i5Y! dlsball i 5 4al a5 08 bl Janal e Gl jai¥) (o
SPI=(X-p) /o

TS
DY s =X
alal) Jandll =
@ Jlad) Glay) = o

(5) Jsa
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SPI rdisa sl

Ll aiail)
2.0> s b
1.99 1.5 b))
149 1.0 Jina ila
0.99 -0.99 b
1.49- -1.0 Jaina Cilia
1.99- -1.5 1 Cales
<-2.0 [N

McKee et al., 1993, p. 180 : 2zl

b Joasall Aans 3(92 (2 <2018 csanall) Ciliall sas gai 2l Y olail (5) JS5 (6) U2 (e ey
Bldai (aa(SPT) (oaibil) shaall e a5 3) Aalial) s g bl s 450 & (il ge ¢(2050-2025) 34l
s 4adi L Y) 2025 ale (3(0.4-)5(0.2-) O sl ) caall Al 8 Cadal) Caliall ) pmplall AN e B
5 (2.0-) 2025 ale 8 (0.4-) (= SPI af aiass « RCP8.5 52l (8 e 3l 55 30 pa o yail) (aliasy)
Gt B 13a 2l Calia ) caid Galda e Jsal i Laa é slina da 53 (< 1.6) 038 (alisils (sl <2050 ole
O o epad Gilia e Jy Lea o(-1.5) ¢sh ¢(1.8-) Y (0.3-) 0 ol i) 338 « RCP4.5 52 )b & LISPLL
) Jainall Calaal) 3Uai Canm ay Le g5 o(=1.1) sl ¢(1.3-) (A (0.2-) (e Gasnsd Ji Laliass) RCP2.6 s ybises Jas
sl

(1.0-) 052 Lo (S ila s bl jaan (8 sl Jai55 3) €203 5 ple aay gal 5 S5 SPT a4 ) saill ¢ jlusty
Aol el 5 Blis ST A alie By )l agdipn Al saall (oo (AU Caaill o )y Lae Juinall Gailiad) dic 8

55RCP2.6 5 RCP8.5 s biss i (-l adin 3) e 31 a i e il 5 5Ll (3 sandl) gLl ey
liad) 3as acbiat o bl saly 3 jiliall 3l (uSey Las <2050 ale Jslay32a 5 (0.7)

A sl JUaeY) e b alias¥) (e 3] ¢ Uaal) cilaal (g gl uail) il an SP iy il 381 555
oaibad 8 e sl puilly Jodagl) (8 aSU 0l (4 3855 ABe 5ay o Jay b il a3 1500 1D 0
35 By ) 5 ¢l a1 5 e amall (aldsil (el 3 iy 3 (5 saaill mll 5 bl il ae @l Ll LeS Calinl)
Y shad pe Al gha Calia ) je ety ey ol ST laad gaianty Jha gall ddasa L s skl slaill o ) J shagd)

Bl g b jualdy shs
(6) Jo>
(2050-2025) 32all Juagal) dhasa A SPT (ulidl) jhaal) i
(RCPS8.5) SPI (RCP4.5) SPI (RCP2.6) SPI 4l
0.4- 0.3- 0.2- 2025
0.9- 0.7- 0.5- 2030
1.4- 1.1- 0.8- 2035
1.7- 1.4- 1- 2040
1.9- 1.6- 1.2- 2045
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2- | 1.8- 1.3- | 2050 |

(NASA POWER s (s,siie 1) A 2a iy Lsall o) 5O dalall Zigel) iy e slaie YU Laldl :jaadl)
. (McKee et al., 1993)G385 SPI i3« dalaas SDSM 72 5ab alasiuly

(5) Jsa
(2050-2025) 32all Juagal) dhasa A SPT bl jhaal) Jige ad

B Increase M Decrease ™ Total

-2

2025 2030 2035 2040 2045 2050

(6) Js2a : yradl
scilaliiay)

26.7%. 4wy sl « RCP8.5 s liaws b ale 315 () aled30 sat (ye Ay il HUaal) ClaaS Caadd) ]
oY) G 27% () e Ay e (5 el all) Ciadi )2
C ALl Y sl e Ju e «30% oo SiSL bl Sla ) 3
L hal) a el (alli 40 18-24% G sl Ay 59,0 edl Ul cuaal i 4
S 325 CGalin(-2.0) I SPI sise Jseas go 5l (IeIRCP8.5 ool das 5
scla sl g cilua i)

Al 3 ) pall 510} gl il sk ]

. olial) dlas cluigi alaie ) 2
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