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Climate changes and their effects on climatic phenomena and
elements, as well as imbalances in the ecosystem as a result of these
changes, have become the talk of the world, which calls for studying and
tracking the observed changes, and even expectations and forecasts,
regarding the occurrence of the ecosystem on Earth. Therefore, the goal
of the research is to predict the maximum temperature for the period
(2025). -2045), based on the maximum temperature observed at the
Baghdad station for the forecast base period (1985-2005) based on
radiative forcing scenarios (RCP,) and climate models (CMIP5)
published by the Working Group on Global Climate Change (IPCC), by
employing downscaling technology. The range (statistical downscaling)
SDSM, to obtain expectations of climate and environmental change,
shows that the summer months witnessed a significant increase in
expected temperatures by 3 degrees Celsius, which represents half the
increase expected globally, 1.5 degrees Celsius, while the seasonal
averages witnessed an increase of about 2 degrees, and this rate shows its
convergence. With the global temperature increase, statistical techniques
have also demonstrated the ability to predict climate elements recorded at
Iraqi stations.
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No | Predictor predictor description No | Predictor predictor description
variables variables

1 mslpaf | mean sea level pressure 14 | pSzhaf | S00hpa divergence

2 p_faf [ surface air flow strength 15 p8_faf | 850hpa air flow strength

3 p_uaf | surface zonal velocity 16 | p8_uaf | 850 hpa zonal velocity

4 p_vaf | Surface merdional velocity 17 p8_vaf | 850 hpa meridional velocity

5 p_zaf | surface vorticity 18 p8_zaf | 850 hpa vorticity

6 p_thaf | surface wind direction 19 | p850af | 850 hpageopotential height

7 p_zhaf [ surface divergent 20 p8thaf | 850hpa wind direction

8 pS_faf | 500hpa airflow strength 21 p8zhaf | 850hpa divergence

9 pS_uaf | 500hpa zonal velocity 22 | pr500af | Relative humidity at 500hpa
10 | p5_vaf | 500hpa merdional velocity 23 | pr850af | Relative humidity at 850hpa
n pS_zaf | 500hpa vorticity 24 | rhumaf | Nearsurface relative humidity
12 | p500af | 500hpa geopotential height 25 | shumaf | Surface specific humidity

13 PSthaf | 500hpa wind direction 26 | tempaf | Mean temperature at 2 metre

.(Y WYY ‘gJG & OLAIG)J.\M\

Clldy clia ) (Yo o-19A0) Gulld) s bl Jisl dgslhall clleadl e S Alayal) i
s G (Quality Control), ilayal sda iy 3 Lgiass (e S Coagy @iy malipll slais dlasal dya sl
Glay ae Lghls)) a0 (uldy haidl pasdy 250 (Screen variables) o api Al 30l dlsyall Pla
Jaral) Jasgia) bt Usliy) colpaiall SSI ol (V) ISl 3 LS mil 3o gy Unly) colpaiall 1 5Las) 5 5l
Y Clagliall al 2 dalie sl (e Aajall s3a a3 3 (Ga¥) mhao Bl Ay Jaes) 5 (eadand) (g5l
s ALl sl daiaall Aol Al Gualddl HE sy dlaadd) Cilpial) o e



293 Journal of College of Education (54)(1)

g tall Cpiiall e sk Aanal alinl) Sal) days o BLEN (V) JS&

Baghdad1985-2005.dat

Baghdad 1985-2005.dat

-3 -2 -1 a 1 2 3

nceptempgl.dat

.8dsm v6.0 s syl : jaadll

calibrate )s i 3 «zigaill spladl alaall $hall dajal Luasll UL paads G dlsyall Pl WS
Y chariall @bl g aliall Hlall dayn @lily cn JlaadV) ADle st e dlsjall o3a adiad g (Mode/
o2 a3y sl el asi Aol Ayl DA 5 CMIPS 735l Al dlsjdl 3 dasiiedly Wals))
o A icaall geilil) Cala sy @lldg Lghigan a8 giall Lpestlall il gy liped) Slas Al il Bt Als e s yal
bl Al yall 8yslaall dls ye



294 Journal of College of Education (54)(1)
thaall (b Badinal) cilagy Useally Cpal) =1
b 2die) 3 cApaliyll clileally AVl S AL il 3 degall cilibeall i o8 Aalial) z 3Ll
zilall Aaal) 406 2 3lall) lgie Aaliall k) o Al sl Lieall duesSall Aigll Gualad) oyl
Zays ellh 8 Lo Zalid) Culgad) e SN Sl Y 235l 130 3 (GOM Ll (yso z3saie aes SSY)
Jseaally catall 3l 5 Gslamall SO 5 ¢ ol (2l ¢ aal) Slace il 5 (sl O B
@Al palaa¥) e Ebel Slags i 8 8)lsl Slasbeall o L) 23kt aaiid ¢ Ll al) cillala) e
o Aertinall Glagliell djbaal) Gleganall anst 3 ¢ b pladia) s hlaily elogl) skl il
(Bloom et al., 2008)(Bloom et al., (Change, 2014).(RCPs)iaisaill 585l cihlua o paalal) oyl
Lalait¥) g lall Jon clialiél auag (69 pall (e Jifnsal) & &Ll #8535 4222212008)(Change, 2014)
&2 (RCPs) ilial H<5al Shlue a3 3 2Ll s e g Al Wy 4 4505 anlly dae LaaYlg
dada Dolee b glise S )b padiad S cilbgnlisad) (he degene (Ui 8 cilialpaY) lb Ll ik
S el Lt ) A sagie AU bl ahle @hSi ROPS aaan Ll jolail sl Juffieadll
leal aus Aeliall U8 Lo gl Lually @lldg oY) ple Jsbag (Auhall Laigiadl Cisi) Chagll lsia
paa3 5L gpad) DA e golall giall b abaally Slsh g ledY) G G s Aadall e e lesy) il
(W -m-2) pye 5ia LIy A 57,0 56,0 5,71 e ait 53 VY on Gl ele) il Colal
RCP2.6 ¢« RCPs ol b daase Calaa¥) sday cililasty) Clagyylnd Jsinall Qiicaal) o Ll Blas Jadad
9 Oleagill Lubus Yy ladsh Cands Zaliall S o deady desane RCP Ciile Jisi M RCP4.5 ¢
o sy agli€l ISl Asatil) ¢ gala@Yly S sailly Aeiall LAY e 5 Aegane Jodi
olady)y LelaaVl Gl e degean DA o Jleddl dub (Ko IS 440 doelaaV) daluay)
.(Van Vuuren et al., 2011)  dabal)

:RCP2.6 -

G Laad 5LaY) i Al paitie 5l g5 ) ga5 3 ajlall Cabsill gyl solia) 138 Cajyeg
il e ) Y5 ladll) Jlayl slee e X5 M) a¥) sag < RCPIPD uls (RCP2.6) 5l
.(Van Vuuren et al., 2011) (Jlasi) = 55,3ll) (aliasl Egie ' o/ @iy ¥ adlll 55,3)

:RCP4.5
Nofhlgt,o xie il ey 3 eledV) il dndgall S Chlue aaly lasgie Jlus s
:RCP8.5

Oo ) g BN saiewg YV o ale Jslas Yolkloh, 0 sai elad¥) (L30) judll 4 Joas aiipe Slae 3o 3
cSlagy i) Cuens Lallall g)hall cilays s olad) Jiw (V) Jsaali(Pedersen et al., 2022) . o)l



295 Journal of College of Education (54)(1)

Ayl g s oy dadsiall Lnallal) Bliad) cilasa (b il (¥) Jsaa

RCP Change in temp::i:]t;re[ C) by 2081-
RCP2E | 1.6 (0.9-2.3)
RCP4.5 - 24 (1.7-3.2)
RCPG.0 ' 2.8 (2.0-3.7)
RCP&.5 - 4.3(3.2-64)

Source: (Van Vuuren et al., 2011).

Gualptl) il g liaan oy dnallal) daBgiall Bal) cilaa il (Y) J<i

Temperature change World Jan-Dec wrt 1986-2005 full CMIP5 ensemble
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Source:https://www.air-worldwide.com/blog/posts/2019/1 1 /climate—change—rcps -
and-the-emissions-gap|
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RCP.8.5 | RCP4.5 | RCP2.6 | Y:+0-Y3Ao Ll yib H)
17.0686 | 17.2636 | 17.0423 16.3786 4N G eils
19.5863 | 19.5658 | 19.9079 18.7537 bl
24.7817 | 25.0587 | 24.748 23.7749 M
32.8553 | 32.9051 | 32.8142 31.2041 Ol
39.3974 | 39.5412 | 39.6982 37.7229 ouila
44.4969 | 44.5786 | 44.5816 42.455 Ol
47.282 | 47.3161 | 47.3104 45.0517 Jsad
47.1796 | 47.1461 | 47.1816 44.9623 <
42.9923 | 43.1016 | 43.0192 41.0488 Jsbd
36.0536 | 36.1246 | 35.8854 34.3714 JYI s
25.3722 | 25.6283 | 25.3938 24.2789 el (g
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(Y+ee—Y.vo) 5l dabgial) dugical) alial) B)ad) days (£) g

RCP8.5 RCP4.5 RCP2.6 <) giead)
50.096 50.062 53.729 2025
51.412 50.33 51.802 2026
50.264 50.755 50.577 2027
51.368 52.354 50.706 2028
49.879 50.65 49.345 2029
51.404 49.484 49.378 2030
52.545 50.904 50.914 2031
49.265 49.083 51.058 2032
50.899 52.562 50.415 2033
50.144 49.107 49.644 2034
50.22 49.266 51.832 2035
49.59 50.568 51.357 2036
52.204 50.126 51.513 2037
51.549 50.369 52.138 2038
50.272 50.225 50.48 2039
50.874 50.895 50.173 2040
49.648 51.061 50.284 2041
49.964 48.441 51.354 2042
50.834 51.475 52.087 2043
49.938 52.193 49.832 2044
49.918 50.713 49.681 2045

.SDSM dsdi claia Ao alaisWU @ juaal)



298 Journal of College of Education (54)(1)

Yoto—¥. Yo 5l dadgiall dugical) aliad) §ad) das (£)JSE

RCP2.6

(2) Jsas o SlaieYL < juaal)



299 Journal of College of Education (54)(1)
rlaliviy)
Jarg ddanal cabaall Bhad) sy aiy ol ai e 53l Ll ddlany) Ll o) Al cuiy —)
Speayal) Luilly Lkl digh Aoy manly il Ll AL uil Glagyling dliad) zilaill o ml Y
Lahall dlana 8 adsially
(OF,Y) s (Y+FY) alad (i€ Yego-YuYo gl e\}g‘m 5 Al goiadl Jaall yuan dad o) o) -V
5 (ov,ow”)ﬁ;. Yory alad dadgiall gjhall dajal dad ol daw (RCP4.5 50)lus ) WS.RCP2.6 55l
Yo¥) alad (20Y,08) Jlsia RCPS.S oyl Ao guhaw Allal)
Lgll U8 Ge adsiall gli¥) pe @l Ayl ad s 2Bl Glagliad AL ual chdl ol —¢
Canall jed laal eledV) LAl Claglin @by adgall juall AL 3 (3),0) Al uill duesSal)
Bl Alae (3Y) sad Abyluial) calaall Blal) Ay dashy Capl o skl e o con B (B7) s (Sl o)



300 Journal of College of Education (54)(1)

: JJL«AAS\

Arias, P., Bellouin, N., Coppola, E., Jones, R., Krinner, G., Marotzke, J., Naik, V., Palmer, M., Plattner, G.-
K., & Rogelj, J. (2021). Climate Change 2021: the physical science basis. Contribution of Working
Group I to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change;
technical summary.

Bloom, A., Kotroni, V., & Lagouvardos, K. (2008). Climate change impact of wind energy availability in the
Eastern Mediterranean using the regional climate model PRECIS. Natural Hazards and Earth
System Sciences, 8(6), 1249—-1257. https://doi.org/10.5194/nhess-8-1249-2008

Change, I. P. O. C. (2014). Ipcc. Climate Change.

Hassan, M. W., & Al-Asadi, K. A. W. H. (2023a). Analysis of large-scale correlations on temperatures over
Iraq. Arab Gulf Journal of Scientific Research, 41(1), 2-17. https://doi.org/10.1108/AGJSR-05-2022-
0046

Hassan, M. W., & Al-Asadi, K. A. W. H. (2023b). Synchronous Impact of the North Atlantic Oscillation
(NAO) and Southern Oscillation Index (SOI( Poles on Temperature and Rain Over Iraq. Israa
University Journal for Applied Science, 7, 290-302. https://doi.org/10.52865/EXZS7896

Pedersen, J. T. S., van Vuuren, D., Gupta, J., Santos, F. D., Edmonds, J., & Swart, R. (2022). IPCC emission
scenarios: How did critiques affect their quality and relevance 1990-2022? Global Environmental
Change, 75, 102538.

Shen, Y., Li, S., Chen, Y., Qi, Y., & Zhang, S. (2013). Estimation of regional irrigation water requirement
and water supply risk in the arid region of Northwestern China 1989-2010. Agricultural Water
Management, 128, 55-64.

Shokouhi, M., Sanaei-Nejad, S. H., & Bannayan Aval, M. (2018). Evaluation of simulated precipitation and
temperature from CMIPS5 climate models in regional climate change studies (case study: Major rainfed
wheat-production areas in Iran). Water and Soil, 32(5), 1013-1014.

Taylor, K. E., Stouffer, R. J., & Meehl, G. A. (2012). An overview of CMIP5 and the experiment design.
Bulletin of the American Meteorological Society, 93(4), 485-498.

Van Vuuren, D. P., Edmonds, J., Kainuma, M., Riahi, K., Thomson, A., Hibbard, K., Hurtt, G. C., Kram, T.,

Krey, V., & Lamarque, J.-F. (2011). The representative concentration pathways: an overview. Climatic
Change, 109, 5-31.

Watanabe, S., Kanae, S., Seto, S., Yeh, P. J., Hirabayashi, Y., & Oki, T. (2012). Intercomparison of bias-
correction methods for monthly temperature and precipitation simulated by multiple climate models.
Journal of Geophysical Research: Atmospheres, 117(D23).

Wilby, R. L., Dawson, C. W., & Barrow, E. M. (2002). SDSM—a decision support tool for the assessment of
regional climate change impacts. Environmental Modelling & Software, 17(2), 145-157.

L85 pokinls (Vo0 0=197)) 53dll 5y dihie b eliall Sl dap 5 _piil dadai (Y4 YY) I (e & (lic SDSM.



