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Analysis and Modelling of temperatures in the Zawiya
region for the period 1961-2099 using spatial techniques.

Researcher. Asmahan Ali Al-Mukhtar Othman. a.almukhtar@zu.edu.ly
Supervisor.Prof. Dr. Abdel Salam Ahmed Mohamed Ibrahim. abdalsalam@academy.edu.ly

Abstract:
The study dealt with the subject of forecasting temperatures (minimum, maximum, and

average) in the Al-Zawiya region in the future for the period (2010 - 2099). Relying on daily
temperature data for the base period (1961-1990) using the (Statistical Downscaling Modell
(SDSM)) technique, and using as input data the Hadley Modell HadCM3 and climate change
scenarios (A2a) (B2a), which are scenarios approved by the International Panel on Climate
Change (IPCC) in A report known as SRES in 2000 to make climate and environmental
projections based on greenhouse gases. In addition to relying on statistical analysis methods
used for climate data using the SPSS program to detect temperature change trends for the four
periods, which are: (1961-1990), (2010-2039), (2040-2069), and (2070-2099). To achieve the
objectives of the study, the homogeneity of the data and the variance of its means were
examined using the One Way Anova test, and several statistical measures were applied
(standard deviation, clustered differences), to serve as indicators for analyzing and identifying
temperature extremes. The results of simple linear regression indicated a clear trend of
increase in annual average temperatures for the two stations of the study area (Al-Zawiya and
Bir Al-Ghanam) and the Tripoli Airport station, with positive values for the variable b, and at
a level of statistical significance less than 0.05.

The results of the calibration, through Modelling the data of monthly and seasonal
maximum and minimum temperatures for the period (1991 - 2009) for the study area
using SDSM and comparing them with the data monitored by the National Center of
Meteorology, proved that there is a match between them, which confirms to us the
validity of the data monitored by the National Center of Meteorology in Tripoli. On
the one hand, and on the other hand, we are confident that the SDSM program is
accurate in predicting maximum and minimum temperatures in the future.

Through future Modelling and comparing the annual average of minimum, maximum
and average temperatures for the base period (1961-1990) with the three Modelling
periods extending from (2010-2099) based on the two scenarios H3A2a and H3B2a, it
showed a slight change in the annual average for the three future periods of minimum
temperature. Towards a decline at a rate of (-0.1) for the three future periods. While
the maximum temperature decreases in the second period at a rate of (-1) and rises in
the last two periods at a rate of (0.4) degrees Celsius. As for the average temperature,
it increases at a rate of (0.1) in the second and third periods and increases in the third
period at a rate of (0.4).

The results of simple linear regression analysis of temperatures in the Zawiya region
showed a trend towards an increase in annual rates, and a variation in seasonal rates
for both scenarios. This is evidence and indication that the temperature is heading
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towards warming in the Zawiya region, through the presence of positive values for the
variable (b) in the annual rates. For the three future periods compared to the base
period (1961-1990), and differing in quarterly trends and at a level of statistical
significance less than 0.05. Temperatures rise in the winter and spring during future
periods with positive values of the variable (b), as the minimum temperature rise
ranges at a rate of 3 degrees in the winter, 6 degrees in the spring, decreases at a rate
of 5 degrees in the fall, and decreases at a rate of 4 degrees in the summer.The
maximum temperature rises by 3 degrees Celsius in the winter and 6 degrees in the
spring, while it decreases by 7 degrees in the fall and 5 degrees in the summer. As for
the average temperature, it rises in the winter at a rate of 3 degrees Celsius, and rises
in the spring at a rate of 6 degrees Celsius, while it decreases in the fall and spring
seasons at a rate of (6 and 4) degrees Celsius, respectively. This obligates decision-
makers in the Libyan state to take the necessary and urgent measures to confront the
risks resulting from climate change, such as the recurrence of devastating heat waves
and drought that coincide with the lack of groundwater in all regions alike, in addition
to the extension of desertification and the loss of the soil’s fertility and properties,
which will have a major impact. On agricultural lands and crops, the flooding of
valleys and the flow of torrents, Therefore, the Libyan state must attach great
importance to supporting scientific research projects that address priority areas in this
field and which aim to provide a unique approach in studying and analyzing these
risks.
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1 mslpaf mean sea level pressure 14 p5zhaf 500hpa divergence

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

3 p_uaf surface zonal velocity 16 p8_uaf 850hpa zonal velocity

4 p_vaf Surface merdional velocity 17 p8_vaf 850hpa meridional velocity
5 p_zaf surface vorticity 18 p8_zaf 850 hpa vorticity

6 p_thaf surface wind direction 19 p850af 850 hpa geopotential height
7 p_zhaf surface divergent 20 p8thaf 850hpa wind direction

8 p5_faf hpa airflow strength 500 21 p8zhaf hpa 850 divergence

9 p5_uaf hpa zonal velocity 500 22 pr500af Relative humidity at 500hpa
10 p5 _vaf hpa merdional velocity 500 23 pr850af Relative humidity at 850hpa
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12 p500af hpa geopotential height 500 25 shumaf Surface specific humidity
13 P5thaf hpa wind direction 500 26 tempaf Mean temperature at 2 meter

.Source: Wilby and Dawson (2007)
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Ll degtiall jaliall @lhSH pld Ao ply juall e DMl ey gyludd)

SRS

(Al e adiey il aad uilaie ey legie Wlle Camgy @ :A2a gojladl
O st WS (@hliall cuny batl) liida lags dgase Goabai®) Liatill (55 Cuny
Alall u 232 atse Tsad iy les (3hlall e Ligeadl) blal 3 luls clla

IS 8BS sl
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Aafyal) Addaial duilly (ulipla jUas ddass adiga (6) Ao i

12°20'E 1230 2" A 12°50'E 13"10E
A ' A A A

b giall jaul)

ArcMap 10.8 5 google Earth _le Ly &alll Joe : jaadll

e Loy Al Aaliadld Laallell Jolall sai dnse golisall 1309 :B2a g jlisad)
i) bl cliledl e aally dbad) Aiall las sl dsgll e ade (Al
Gy Lad sas cylsall Dlitud QS 5 (asany dabadVly delaa) Allaall giady
e dasie Jaars (A28 ojluad) e B Bsige K1y OISl dae 8 Baine 33L5 llia
OV e g €y Ay B 8 g dgoload¥) dpan

Oe 3K ) Al a5 HadCM3 z3sas b Ul s dudis dal G
clilay Ty —(24) Sl — (i 50%50) ek %6250 lgia saly S dalioe cilasyal)
daudy Slilaly (Jsh A3 3.75 leie e IS iy ol baya 96 ) danite Gl
BOX (3svia puye S Sy cpme dapr 2.5 Liie IS ) bape 69 ) L
Lalal) 2Kl ot Al aa (3851 Loy Loalial) Andail) cliial

108
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.HadCM3 Ca,w cilily A (24) Jsad)

T au7

\ ¥ 2
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T
:'“1 v
A

https://climate—scenarios.canada.ca/?page=pred—

hadcm3&fbclid=IwAR3DfmIDIRY SNB9JCZXKa_ztoRvCOPFHI5cz2kF5pwgsyKeQiVJW

ecr2Hlc

a3l Las o lole S Agiaal (gsall Cally Lamdl (sl s
L) dilaie dien a3 Goaiall (Y X) cpppnall e Lasdlly L) cililaay!
Gl db o gimn bsas e Bga (A gl @liby daeads (15) dsas -
Bseall — Al A e sS 2001-1961 e Lile 41 5adly Lags Bagemyall adsill
g5~ (2)
13 (s5iny :(National Center for Environmental Prediction) NCEP e
—1961 sl DA Gag sagearall aisill iy g Gle 4152 Jaw e Julal)
57 Dla leadlatiul 5 lly « NCEP (s sale) Ciliee (50 s2ciadl) 2001
GCM ()5l 73503 (30 1990-1961
s ally e GWle 139 Je B 13a gony :H3A2a_1961-2099 o
linlee @ ) ¢ HadCM3 (A2a) sojlisadl (se 5acicsally sl GCM
.1990-1961 s5all il
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https://climate-scenarios.canada.ca/?page=pred-hadcm3&fbclid=IwAR3DfmIDIRY5NB9JCZXKa_ztoRvC0PFHI5cz2kF5pwgsyKeQiVJWecr2HIc
https://climate-scenarios.canada.ca/?page=pred-hadcm3&fbclid=IwAR3DfmIDIRY5NB9JCZXKa_ztoRvC0PFHI5cz2kF5pwgsyKeQiVJWecr2HIc
https://climate-scenarios.canada.ca/?page=pred-hadcm3&fbclid=IwAR3DfmIDIRY5NB9JCZXKa_ztoRvC0PFHI5cz2kF5pwgsyKeQiVJWecr2HIc

bl J=all

HadCM3 zisai b Lalial) daial) cipiie 1S4 cildlaal (15) Joas

LATITUDES LONGITUDES
Y BOX LATITUDES Y BOX LATITUDES | X BOX LONGITUDES X BOX LONGITUDES
NUMBER NUMBER NUMBER (E) NUMBER (W)
1 85.0000 36 -2.5000 1 0.0000 49 180.0000
2 82.5000 37 -5.0000 2 3.7500 50 183.7500
3 80.0000 38 -7.5000 3 7.5000 51 187.5000
4 77.5000 39 -10.0000 4 11.2500 52 191.2500
5 75.0000 40 -12.5000 5 15.0000 53 195.0000
6 72.5000 41 -15.0000 6 18.7500 54 198.7500
7 70.0000 42 -17.5000 7 22.5000 55 202.5000
8 67.5000 43 -20.0000 8 26.2500 56 206.2500
9 65.0000 44 -22.5000 9 30.0000 57 210.0000
10 62.5000 45 -25.0000 10 33.7500 58 213.7500
11 60.0000 46 -27.5000 11 37.5000 59 217.5000
12 57.5000 47 -30.0000 12 41.2500 60 221.2500
13 55.0000 48 -32.5000 13 45.0000 61 225.0000
14 52.5000 49 -35.0000 14 48.7500 62 228.7500
15 50.0000 50 -37.5000 15 52.5000 63 232.5000
16 47.5000 51 -40.0000 16 56.2500 64 236.2500
17 45.0000 52 -42.5000 17 60.0000 65 240.0000
18 42.5000 53 -45.0000 18 63.7500 66 243.7500
19 40.0000 54 -47.5000 19 67.5000 67 247.5000
20 37.5000 55 -50.0000 20 71.2500 68 251.2500
21 35.0000 56 -52.5000 21 75.0000 69 255.0000
22 32.5000 57 -55.0000 22 78.7500 70 258.7500
23 30.0000 58 -57.5000 23 82.5000 71 262.5000
24 27.5000 59 -60.0000 24 86.2500 72 266.2500
25 25.0000 60 -62.5000 25 90.0000 73 270.0000
26 22.5000 61 -65.0000 26 93.7500 74 273.7500
27 20.0000 62 -67.5000 27 97.5000 75 277.5000
28 17.5000 63 -70.0000 28 101.2500 76 281.2500
29 15.0000 64 -72.5000 29 105.0000 77 285.0000
30 12.5000 65 -75.0000 30 108.7500 78 288.7500
31 10.0000 66 -77.5000 31 112.5000 79 292.5000
32 7.5000 67 -80.0000 32 116.2500 80 296.2500
33 5.0000 68 -82.5000 33 120.0000 81 300.0000
34 2.5000 69 -85.0000 34 123.7500 82 303.7500
35 0.0000 35 127.5000 83 307.5000
36 131.2500 84 311.2500
37 135.0000 85 315.0000
38 138.7500 86 318.7500
39 142.5000 87 322.5000
40 146.2500 88 326.2500
41 150.0000 89 330.0000
42 153.7500 90 333.7500
43 157.5000 91 337.5000
44 161.2500 92 341.2500
45 165.0000 93 345.0000
46 168.7500 94 348.7500
47 172.5000 95 352.5000
48 176.2500 96 356.2500
:JM‘

chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https: //climate—

scenarios.canada. caffiles/hadcm3_predictor.pdf
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(Beaaially 2blell) dpabiall byl iniaag el Jagll

HadCM3 cilals (2) 8 gall

Mame Date modified Type Size
H3A2a_1961-20%9 2021/11/16 2 08:58 File folder
H3B2a_1961-2099 2021/11/16 » 08:58 File folder
NCEP_1961-1930 2021/11/16 » 08:58 File folder

o] BOX (4X_22Y.zip 2023/03/13 4o 01:14 WinRAR ZIP archive 6,572 KB

https://climate—scenarios.canada.ca/?page=pred—-hadcm3&fbclid : jraall
=IwAR3DfmIDIRY5NB9JCZXKa_ztoRvCOPFHI5cz2kF5pwgsyKeQiVJWecr2HIc

5 il G Lle 139 Lle il Vi (gsiay :H3B2a_1961-2099 e

1.@3)_4.1:.4 Caad ‘;_"J\ «HadCM3 (B2a) ‘53)\.\_..\;.«3\ % SMb cz\:mj_..\S\GCM

s il g Cun (3) Sysall e s LS 1990-1961 sl il
Box 4, Y22 aia Ayl dadaing ulihla

Al dihia dled adi oY) §gaiall cililia) (3) 5y gall

a— = - L EW T
povecappty. A" - ey X o
& T e
- g : N b SR
g, e L e LT
3 “* ' : 't" 5 -
3 Wie
. A ! P
t . i R
' ’ t‘ 3 “
it} -2
' »
1 &
"

X bax number

Y box number

Source: https://climate—scenarios.canada.ca/?page=pred—

hadcm3&fbclid=lwAR3DfmIDIRYS5NB9JCZXKa ztoRvCOPFHI5cz2kF5pwgsyKeQiVJWecr2HIc
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https://climate-scenarios.canada.ca/?page=pred-hadcm3&fbclid%20=IwAR3DfmIDIRY5NB9JCZXKa_ztoRvC0PFHI5cz2kF5pwgsyKeQiVJWecr2HIc
https://climate-scenarios.canada.ca/?page=pred-hadcm3&fbclid%20=IwAR3DfmIDIRY5NB9JCZXKa_ztoRvC0PFHI5cz2kF5pwgsyKeQiVJWecr2HIc
https://climate-scenarios.canada.ca/?page=pred-hadcm3&fbclid%20=IwAR3DfmIDIRY5NB9JCZXKa_ztoRvC0PFHI5cz2kF5pwgsyKeQiVJWecr2HIc
source:%20https://climate-scenarios.canada.ca/?page=pred-hadcm3&fbclid=IwAR3DfmIDIRY5NB9JCZXKa_ztoRvC0PFHI5cz2kF5pwgsyKeQiVJWecr2HIc
source:%20https://climate-scenarios.canada.ca/?page=pred-hadcm3&fbclid=IwAR3DfmIDIRY5NB9JCZXKa_ztoRvC0PFHI5cz2kF5pwgsyKeQiVJWecr2HIc
source:%20https://climate-scenarios.canada.ca/?page=pred-hadcm3&fbclid=IwAR3DfmIDIRY5NB9JCZXKa_ztoRvC0PFHI5cz2kF5pwgsyKeQiVJWecr2HIc

(Bpaatially ilygll) gliall syl dsinag BUll J=sll

Statistical Downscaling ModeI(SDSM) 418 aladid Jafre aahl) Gasal)
Ciygld copalic ol ddyaag Jiiall Fla Hull olag glpal ) dalall cen
Glaill e sl cbie e ahddl Gaahll @EAY A bl e lic e

Al 7 Mally Ailean) 7 Mailly Coyey Lo (25) JSa alay)
oY) BUal) e Bl cfpeta (3E) (25) JS&

- I ‘:DSJ
21N /\///
AT o
% &
h. X W
Pl 4 //

Source: Wilby and Dawson (2007), p7

Robert 3 (. Statistical Downscaling Modell (SDSM)  zaliys avesal a3

Fldl s Bang B JsY) Jamy Cus L. Wilbyl and Christian W. Dawson2
daals (4 Cgulall agle ad 3 SB Qe Laby sl ASLeally by (8 45l AlSy,
Uaradiay duanbl) didlaall 8 3Gul Robert Wilby s .sasial) dSlaal) b algasiss
psle A S Ol g.Loughborough University ds.ls Al dsdall 4

.P2Nottingham ey &Uall s

Pla e 2llad) daia o S (g Toay dabpe 820 e Janll malipll e
=il Al 5aY) dls gl s Summary Statistics ) Quality Control 4l
.(Wilby and Dawson 2007)Lilas) gl Ul
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:SDSM it dalall) Jas Jalye
:Data Quality Control cllul) 8aga Jasa — 1

s Excel clile e digall sla)¥) il 8 dalidl bl Jlash 2Ll xe
Jaal) iy 2 golail) S Uad gie coldadl) (e degane Giad 3 (ga] clile
Alaal) dal) LS 8 gty 8 LS sl )< ol Lagy Caa 5 el B as &I
Dni o) %8 52 Gl ey °a 25 cilS adaal) sal) dnpal e dualial) daal Llale
zabd) e datl) Adee ) 8pilie QLo 8 Gl e Gang ) T3¢l Lol L)
O WS eclilall 8aga e KUl Bagagall yualiall 281S daalye e SDSM e 4slasy)
%100 Aoy 2adyg ALIS dusall sa)¥) i 8 Adlie by g 5ol (e sl Q)
I Lalall Abliall il (e sasilly sagihd) il ae Jeladll Galdl e cany 13
Slo cllad) lae) danyhay (SPSS zaliy DA (e sagtial) aill z)Adal 23 Cua (ilass
{(4) Bsall = sagaaal) adll Ly (gaig ladll 138 (pe aill &g Jad L]

SPSS galiys alidiuly 51gikal) pudl) zAdul Jalia (4) 5 seall

.SPSS. V21 :aladiul Zalll dee 1 jaadl
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(Bsaaially lilyll) daliall byl daag &Ll J=gll

&y ¢us Quality Control 836 A e llull saga sl 25 SDSM i
5L e Lall & bl dasdd Dglhadl shall dayy Aaldll bl cile Jaal
O el Gl iy Geg dliadll bl (ailad ekl 33U jelal Check File
20 sSs amy lilian) Lgae Jolatll U aslel ) Gl B399 daa 20 e oSy
A leds 10957 s Gele) 5538 (3had) oyl dpasll cillasgiall) dpaaall 2l
O w3 (5) Bygeall Gy ciang o Bagikal) will (o GEadly Aad aaaly ST (e U
1.3 s o dad jaal of sl aa)y 10957 sageapll cliball 2 05
Gl dle ) gsnyll DA (e dalad) el 38y e U (g 135 31.2 4ad Sl
e 1973/6/6 oyt cul€ 53N samyll of Jaagd Gum cdojedlly Auagd) sla)Y) dlass
Al ) Gdibla e ddase (& (rall hall dap Jaay (e uSEL Bagiia o 29ag a2
Johal 4 D g 1973 Ca oh dugad) sla¥) dabias 5 ) goa)ll o5 daidl
2021 a8 IS @) S5 Allg ¢ Aage
calibud) 5aga Jasa (5) &) seall

.SDSM4.2 :aladinl Zalll Jae @ jradll
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(Bsaaially lilyll) daliall byl daag &Ll J=gll

:screen variables &yaial) 4dla — 2

phall Claydl dliied) cigl b sisal) Chuial lea) daal sl s
23 2 Cus (GOM alall sl z3gall Jlasy) pureaill 3K Clasye o Talael
e US phally abiall Bl clas g Ospdally Bl Shiidll Zusadl i)
diaca a3 ganall Gy — (6) sysall — (GAY) yualially died 5w Y s cas
chasial) dllig Hhall days (o Bali)Y) ded o Capaill S dus Al dilai

GCM cijyiia g (Giually calindl Bal) cilaal B dad z)Adul (6) 5 sl

SDSM4.2.9 :aladinly &aldl Jae @ jaadl)

Excel alaaiul ) s shall )0 aa jualiall @l Lalii)l dad - hada) daag

5o LS il & il sl dala ol Hlasly el I SV (e s s
a paliall ey Ui Legdl Bhall daps e yaie S 0 ey s (16) Jsaall
LY dalee 28 Gag ali)V) 88 Cus (e laliag (K1 (GCOM alall ()sall 7z 3ga
o i) pa Lt Wals)) glass dahidl b (graally aliall Blall Jinps of moay
o« (Mean temperature at 2 meter) jis 2 se hall dayy & Judally 26
el e oIS Balay) ol (0.926 <0.779) sl e aly 3 (GCM zisai <l puiie
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850 glin) Ao duedl) dugla)ll & Jiciall (Relative humidity at 850hpa) 23 3,
oo @raall Bhall dasay abiall Blal day ge LY debie il 3 JISLL S
(27)5 (26) clal = (0.503- <0.667-) sl

daia b (Giually alinl) Bl dasy Bad s ) (GCM) g isall Lald eyl (16) Jsas

Al

R | code | variable | Order
Minimum temperature

0.926 tempaf | Mean temperature at 2 meter 26
0.84 shumaf Surface specific humidity 25
0.811 p500af hpa geopotential height500 12
0.387 p850af hpa geopotential850 19
0.326 p_thaf surface wind direction

0.268 p_vaf Surface merdional velocity

0.153 p8_vaf hpa meridional velocity850 17
0.144 p8thaf hpa wind direction850 20

maximum temperature

0.893 tempaf Mean temperature at 2 meter 26
0.836 p500af hpa geopotential height500 12
0.735 shumaf Surface specific humidity 25
0.455 p_vaf Surface merdional velocity 4
0.436 p850af hpa geopotential350 19
0.271 p_thaf surface wind direction 6
0.221 p8_vaf hpa meridional velocity850 17
0.221 P5thaf hpa wind direction500 13

.SDSM4.2.9 :aladnaly Bald) Jee 1 jradl)
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26 el pa (Grually alindl Bl clajal Bl Jia (26) J<ad

Armey 1 Mg cmae

3 3
z 4
.SDSM4.2.9 :aladnuls Bald) Jee 1 jradl)
23 juaiall e Ghaally alindl Bl cilayat WLy Jia (27) Jedd
g

neept®0ef et

SDSM4.2.9 :alaxiuls &aldl Jee :j2eadll
Calibrate Model 7 gaill 300 — 3
Bhadl oo @liby G 2axial) caddl JlaadV) ABle duhy o Al o2 il
Lapm Cile e Jantil GCM z3ga1 (g Ualii)) SV 4Ll yealiall cililug alall
Bagall’ Guanlies z3gaill Gysly z dgail Blans ddatiyall Ldeagl) iliball Jiar 525 PAR
BY(7) 8y5all (SE zasaill (glundd) Wailly (RS cpliill 5yecal) dssiall Zueeall) dasDlalls
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g isall) Bplaa (7) By gl

Cco

]| | Q) Smmary St
o & 3
Reset | Cobhoate

SDSM4.2.9 :aladiuls Zaldl Jee 1 jreadll

a7 3l daudsy el oplall dugid) Lowall o) 2a3 (17) dsaall P o
) @ni)ls 0.74 haugio fdy abaad) Hlialdl dajal daldl) clysrial) alasnaly 45el)
s el cialig 0.56 gaall Hhall daal Al laiw - sidssy sile (red DA 0.83
2.4 abiadl Bl Aol il s z3sall lgiall (ladll Laall L <0.68 s sile
Uasll Lacosiag usball Colall dgiall dacall Jagia L ale ¢(gyaaall Blall dnpll 2
Vel s35a Y ()bl
:Scenario Generation gLl 23— 4

gl e Flid)l el Lldiead) Glagluadl Alg ozl S dlsyall sda g
238 5 cuyl dsall sla)¥) @l bgs Daas a3 AIGCMS) ) dgallall oyl
bl L) ddee zusy SDSM 4 ddaulyy sl Aol L) il 48y
o Walay) A<V 2kl clpsid) Gl DA (e doegdl) Gahal)l Jedle (e Cile gana
Glayy ge waic JUPAR diias aaly e 4 cmes Ay ((8) 3)5allGCM -~
A2a & B2a jlasyluud) dadlgy a8 Jae o (g o(Grrall ¢ alaall) Baa o 55l
= 2010) a5 b G e aud Gumy (2099 —2010) b sl Ty
SIM & dapar cilike da e zusig (2099 - 2070) (2069 - 2040) (2039
OUT.
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gl J-al

raliadl B jad) s 43 Jac gia ae Alall) gl <l piia B e il (17) Jgaadl

(sl g
Durbin-Watson G} Uaily il ylill & gal) ducl)
Blalldays | Blalldan | Blallday | Blall dan Blall day Blall day )
Gl alial) Gual aliall Gall alinl)
1.4 1.5 1.9 1.9 0.44 0.72 Sl
1.5 1.4 1.9 2.3 0.50 0.76 s
1.5 1.5 2.1 2.3 0.59 0.79 sole
1.8 1.5 2.2 2.5 0.63 0.80 dayd
1.5 1.5 2.2 2.3 0.68 0.83 sl
1.5 1.4 2.2 2.9 0.64 0.75 stisy
1.4 1.6 1.8 1.9 0.62 0.83 sds
1.6 1.5 1.7 1.9 0.54 0.75 RS
0.8 1.6 2.5 3.6 0.41 0.49 i
1.3 1.5 1.9 2.1 0.64 0.79 s
1.5 1.3 2 2.6 0.56 0.65 by
1.4 1.3 1.9 2.2 0.50 0.66 e
1.2 1.4 2 2.4 0.56 0.74 Logidl)

SDSM4.2.9 :alasinls Zalll Jee 1 jaiadl)
:Summary Statistics ilasy) yadlil - §

(Wlaa] A22 & B2a (lasyluwll il by padli ) 5,830 dlayall Lay
das e diw IS0 (Mean cillaugic b Ll aid bkl e Ul LS el all
(9) Bysall 3 LS 2099 — 2010 o (]
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SDSM4.2.9 :aladinly &alll Jae

Lf‘baa‘g\ oaaalil) (9) 8) gall

.SDSM4.2.9 :alasinly Ealill dae 1 juadll

sdf ) ddlata UL SDSM zali o Ao gy guiil) 484

Bael gl g yer uiially Jaisall el Ciladgn Jaal Lalial) #3lail) aadies
golall el 3 B (oS Kag edBy Al I L aag Y lly Al dpdlie oy
28y (e bl L PNglaia Wilaay Fladl yualial Al Jacdl slSlae DA (e
Bplae GiSDSM T #3gai (e Badieal) Ll Biall cilaya clalasy dadal) il
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LAl dasd) (o Bageayall cililully lilasYl Lgiilies 7 dgaill il dilas, sunl
Cad)l g gus bl dilaid dadlie dase Gl Ll Wpliel el Gabil Uaal
A pm Lehalii)) Caan Bageayall Lgilily 48y e sdle <1945 ale die chlilyl) @il Jliii
Bylee aad Lilias) lguaniliy « SIM & OUT jar cilile o) aaad cdagall daDUdl)
a3 SDSM zaliys dlaclsy by sl DA e dacale 55l piliall 482 jlasly gl
sibl e dasdl (2009 1991) (se 85ll bemilly Zujgdl) (gyiaally aaall 5l
Gyl Lpgal) llall Lully daling Aalaie i) uilSE (53 gum pall lilully Lgiijliag
b csliilly Canal) ool dleadl) bl dplae cipgls Jlall Gy ¢ abiall 5l
soliw alaiiuly SDSM ddaudsy dadalll clibadl gu ol Jaadly (28) J<all Dla
bl daa W S5 3 Y1 dasall sla)¥) Cand)l B dlsd) @bl A2a
O 93 Lali ey dali e il dsall sl Jilagl) SRl B e 83504l
UKl (DIA (e a3 LS < Dlificss galaall 5l cilayyy slls SDSM galsy 43y
e A28 gl (385 (reall Hlall el dadadl Glily & s s a3 (29)
O oJupl) slial Al jedl e (3 alhl jlae dase 8 dladl UL

(02l

el b i Aanal Abeaill g &y jgetl) alinl) 5 ) jal) A s 3 Undl) Jana (28) JS
.(2009 — 1091) ¢ 338U SDSM sl 3 Andalal) Clibd) 2s

40.00

40.00
35.00 — 35.00
30.00 ;‘ 30.00
/ 00 3 =0
]
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; 10.00
1000 -,
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0.00
. N . . L
0.00 2 A N ke NEE 4 {'9 ?';? 3_9‘} 3,#'
iseal) P sl Al 4 4
o= ali b e dla)l  ——g=A22 B2a = (alil b e da)) === A2a B2a

- rle e YL sl Jae 1 jaadll
ol sl il 4 sl sba )3 b gl S Al e 3 palall adaall B ) Al il o il — 1,

Source: Wilby and Dawso - 2
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(Beaaially 2blell) dpabiall byl iniaag el Jagll

JMaall g ) Adasal d3laill g 4y jgddl s uall 31 ad) da 3 A Uadd) Jara (29) Jsl
.(2009 — 1091) (4 3 58l SDSM Alausl 5 Andalall Clilil) s

250 250

200 00 4
X

15.0 E 8o

oo /’)" "&' /?) PR P ,-.' '? P
e o ik ) e Y o S | e )
(e S YL Bl e 1 yaead)
bl e ol 45 gall J\.m)m‘;ﬂ:}l\ OSoall e B palall adaadl 3 ) jadl il o il — 1,

Source: Wilby and Dawso - 2
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(Bpaatially ilygll) gliall syl dsinag BUll J=sll

2 Juaadl) el g

A€y dpmalall Al s (il Fldl Adhia (Cyd deas palyl Mae -1
27002 ¢ uas
Bapel) Bagil) Ll ekl Akl o Al Adhial)l sy seas 20 3o 2
238 = 237 L il s 0l gy ¢ pdilly Al
i lall ¢ il dan 5l oY) Aocsgo il 5y lai5 Agall Sla V1 cgam) (a3
245421997 (1 L ¢ pas
Tua 1996 2L cdijsum ¢iiad ¢ JSAI ly (Aaaliall il ¢ puge Gus Sle 4

5 —www. green. peace .org. Ip.

6 —https://www.un.org/ar/climatechange/what-is—climate—change.

Access Date 12/2/202.3
5l IS diljuae dilaia & Hhall dap o ofly ALl sl cale giluae e =7
..358 = «2010-1980
29 (e c@le Huae daalidl ahasal) (pwge Guas e -8
bl paile 12013 ((IPCC) Flall sy Ageall 4dsal) ZpasSall Aigl) =9
D08 3 JsY) delall i) daalisa ¢ Alpdl) Gl 12013 Fldl s b ecluband)
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