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Abstract:
This geographical work aims to research (modeling the change of climate elements and their impact on the cases
of vegetation cover density in Al-Muthanna Governorate). In order to show the results in their quantitative
forms, data from multiple sources were used, including: data of the climatic elements of the Samawah station
and some of the climatic control stations, including (Diwaniya, Najaf, and Nasiriyah). This data is part of a

series spanning four (44) years of micro-climatic cycles (1977-2020). The research relied on the evidence of
climatic-statistical methods to examine trends and identify their changes, using the analytical approach in
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analyzing climate statistical data temporally and spatially analyzing the results of satellite visuals.The research
concluded that there is a clear trend in the rise in temperatures. The percentage of change towards warming in
the minimum temperature is (12.8 +), which is higher than the percentage of maximum temperature changes
(5.1 H)%. (+11.6)%, the water deficit is (12.0+)%, and the relative humidity decreases (-10.6)%, despite the
increase in extreme rainfall amounts by (21.3+)%.And when modeling the relationship between the climatic
elements and the vegetation cover area tested by two visual differences for the years 1993 and 2009 for a period
before and after the events of climate change indicators, the study concluded that there is a discrepancy in the
vegetation cover area between the past and the present, as it became clear from the analysis of (NDVI) values
that the cover area The very dense vegetation decreases by (-0.3)% and the dense (-5.6)%, and the barren land
area increases to (18.5+)%.Understanding the patterns of vegetation cover and its intensity due to climate
change is very important due to the emergence of the problem of vegetation decline in Al-Muthanna
Governorate; Therefore, it is necessary to follow up on the spatial differences in the decline of vegetation cover,
and to pay attention to them when planning environmental policies, and to reduce them by means of adaptation
and the development of vegetation and agricultural cover.Keywords: climate change, spatial modeling, Mann

Candle, vegetation index.

2 Lesay ALl Jlad) b reaiadly cpfinldl Sl sl dgallal) Llosil) dgaly (Climate Change) alial juall i,
z Wl Aoy Agall Dighajlly laa¥ls Bhall cilays cVare 8 a3 3) (il e 581 agiall lgings ) sl Gaay)
S B sl lapaialy Calial 5ads S5 3 5ol allad) Al Uil 8 al ce a8 ) sUaall clalad) i )
AUl 8 Ll oy catalin aling andy bl slaidl e daaaly bl il i) 1 sasll A1Sad Jiaii (gl AlSha sels
AUl (e i 435Ss (3lyallé clyl) s A N S 38 agily A (als IS hall Alailass 3hall #lieg ple IS8 el Al
gL 3k phall daps o I AL el Lalad) Dlaall luhall e el chlal 3 chsal @l e @) allad) Al
A8 e Aatlll Ciliadl A1Sa Loaal LG CASA) o waall el ) (ool FUal sl Aasig lghykiy [Uaed) il (aliaily
slasl) dalua b i) o oysny el g ¢ Ll eldadl Gals Algy Alidie Aacaly B @l Lae i 3l 5oy 5UaeY) Ll
Bl paat oY Lilean) clprll ells dadas o il Adlae 8 AAlial jualiell diall lalatV) yons g Gl 138 . L)
Gl pdagy al¥) st alae lalSadls diladly dilall 4ud bl Gbasil) ol e Ll eladlly & liad) ey i oy 01K
dpcad Lallay 55aY) clgiall ) dbkilae 3 plal)l clays g oy Giliad) clls JHS5 Gangd cliagl o se Laal Lgne oS
PV b s ) Gl Ay Sl eladll aali 8 Craale a8 S gb Caliall &a)e caang ) ALl dail)

| dlig
Sl = Llly SUae¥ls Blall cilus G (e Lilias] #liall sualic: @t dades Slaiedl] dlgs dudle Aglae 8 ) 18 (3l
o LAl yualiall b Ll el el am) e Jar Y] Jjley alell Uiy ASEe 3Lt b Ja¥s o Ll A5lsl Ysaas
¢ palally ald) g Sl elall ity 45\l gible dadaiy i) Adadlas

| s g
ol Ly Al ) &S5 Gy Dausds Al o3 cund 3] ¢ pueadilly bl dalae dng by cdanlid) Cinal) 508 G ill a3
kel G Sl eladll Vs s e il ilean) atadel oKa el 13ay AAlidl bl clalatl b oley s ol
chall dldladd SIS Glaill Gesa cllyy jualally

| w8l 2
:AY) GalaaY) s ) sl Gaag

il WLl sy (gally (oabaall Blall daps laladl e il >

e} L deays ~ Ll e cilaladl e Cajpel) B

b3l galysas Ll yh A jeey Hlaal) S clalaal ge aasll >

014




Y+¥0_alad wif(Y) s oud! !A!AMVMwm}&sgbm‘M

bl ellaal) e mi A w LeBley clogll dushay cilaladl e CasSll B

Lt Gaall clalad) e CaiSlly AAldl yoaliall L5l 3 W) Saall jsa aan >

AL jualiall s pe b a3l Aglaay pualally ald) g Sl slhall cYls dada >

il | ]

IS 2y Aieil) A 22a3 Liale Byl g Lol tlgiag el 2a o ey (Sort- Long juadll sl e sdiagd) cilaf aas
Jaally i yaally el Lushaylly HUe¥) SlaeSy Lyl £ g B A (e Rl pealiall claladl yaat) ) Asilas (358
Atliadl) Gl il dilla CadSin (o3 alal) elaall ZalSal) Al 5 Al il o Lny Loy o Sl

wid| 2ga

2l gall Alailae JLadll (e 223 (3l 20 o 20 2 31 6 i ) i) dlailadd SIS (Uil (pacm tinll AiISaY) 3 gaal) i
10) Lmg 53 ann (Sl g a5 cdn seadl A al ASLadll o g (g o gl 5 ) (63 Alilae B3 (pa g el Alsilas Al
Baal aliall ualiall iy b Jict tAaila ) agial) Wl (V) s G55 (87 YY = £F 04) sk wd s Yl (Y) £7 — Y8
by G A deay dal (L YY) Lgte 520 US (4% o dacde i £2 5040 (Yo Y0 = 1AVY) (o cotial p L) Dlans 8 A
cobal) laall i Aaded puesitl peamlall ol g bl el sUaall (e e Jita g Apaliall pualiall 3 olacV il

(13 O il Aliblaad B jal) adsall (V) Ak a

ad RLE

D e E
o |4 <2 .
21\ 3 t ey
x| / »
2
g S\ 3 P
TS A T
e 2
dy58
\ o~
e v — el — - st iy, u f
(
3
Bl oo anikas
£ sas
=
E
= /
—
= j z s i @ 4 4
& I 3 ha” 3 .y
r S Gk is \ e
| | s 9501
e S @ % i | > Ly i | CastS
—fe - H s & - T -
4 R e L T le R e |
£ 3 io
e e s =
00 o w3 w0 e s o & e e ‘ " -
o -
oy Loy ais o o " Wy TROT

oelia (A JoY) (3l a0 Ak A Tl ) 2 ) el cAalisall alall Aingh ALl 3 J gall 5 )35 ¢ (3l 20 A jsgan 1 le Iolaie g dialdl 1 jaiadll
el Gl el ddas & ¢ ) pad) Tl & pae cdabell JUdN 1 bald) 55 ¢ 3lal Ajggans YO N ennnan )

S PR RPS RIS RPOETH I P-F PWA |
Gand Aaady 2l ) Jgemgll ) o ) Bl Callal] e 220 e Gandl oe dapha b Aiall) coadiel:and) Jae A )
CiBaa Aansially (Y ¥+ =Y AYY) saal) s liad) Aleid) Gpaca Glld (IS Bslacd] Aana & OIS i3y Lgihyuany Aaliall yealiall Cilala)
Ao waaty oiaad) Gu psal) (Bl el @lldg (Yoo = 1899) 5 (V494 = 1AVY) tleay dluld) ai diyh s (dlia

oY«




Yo¥0_alal wif(Y) s 341 (A) .aM!MWYU& sgbmﬁ\w
il gLV Gigan Jimess g8 (531 :Climatic Trend ALall slat¥) aggie Cons ) Baldl sl Gndl 13 5. xills slaV)
G Ll ¢ jaiesas il olat) AALl pealiall o ¥ 8 IR g chaeal) skl ¥ ane Aldes 3 Tale) eindll aleay)
3 Aleilly LulSa) Lgile 5 aaliall sl Aada Ja¥s - (Vlliss (b Ll Judld i aae lla da g e calall Jaeadl) Jsa
lgacie) Al dblasy) Culla) o3 aal (s 433 dilatg slat¥) yean (ye e ) Gaal) i) (g 220 Crardiid bl el
:‘g:a L <P Al
:Scattered Method L vgal) 45k alall slasy) lad Jalas .9
el Judlall Slalatl e CadSll WA (e Gislladl Linear Analysis for Trends cilalaidl adll Julail) Byl sl i
ddedl) idl) Jis ) Laladl) e e o oAl e Linte of Lasiions Uad sy 3 ALl o3 atiesy edliall clabal) Gaca Lo
(el Al
:Per. Change 4l saal yual) dasig (gaiall yuanl) doud o pasu) Y
s g pad) Alabadl € 3 ) aaag bl Gada diw S g A5 ) @barl) st B age (SlanV) gl 13a ey
Lgiblee dagest] Agia oty Sl jediiy cdapeadl ladll lasi¥) dlibee b olad¥) ales o g chpseatl) Aigha)l alall Janall e ading
(259 CValed) dapay lshall e dspiagi Koy clasall oy 21K
(V) Aslaall (e gsiaall ) dass Julas
i (5 * 100

(%) 3ldl yaiall 3= Change Element :¢j 3

(2D 2daiil) & rcagall MLk JailS (L) ola3Y) Jilae = Trand Factor B (M. K)

LAL) jualiall Jliall baugiall = Element Meam ( X)
(S 45000 i 220 X (%) Change Element (ssid) i) dus =(aufall aaal ) duws dilai.c
V+ x Trand Factor f (M. K) dad =il il s &

:Mann—Kendall test for trend Ju\S le olad) Jalea los) ¥

Lilias] 40l Jasd ) non-parametric el culllY) 2 g3l Mann-Kendall Test M.K JuiS ole lad) i)
Alsal Agl) aF 28 Al i) b (GaBlal) Adladly (5330) Aamsall Cilalai) 3gay (andl G ool sag colad) lasY
Bae (asag Adlany) ANVAN ) clalad) 30a1l WMO Zsall sba DU duallal) dadiiall Liaf aia jiily « IPCC 5 liad) iy dgiedll
o Jseanlly sla¥) it 3 MK Cslad sty 3 )21 clblll el dudladl 3 Sig 48 clays (e ddlide i
Sy . Oaahie digine Gl die Sig Aglasy) diealy slal) dad o 3 Il Sen’s Slope Jull s deiiSll cilalasy)
hal) Dl slas¥l i Alslee 4nd Jidis (V) JSE (XLSTAT 2014) zaliy aladials lan¥) Coslull) 13 gl canjiiiad
el £ Led¥) Slaladl LY slandl Aand JulS e JLasl il z 30 (1) IS8 ASlan ) dsinal) ga assd

Change Element =

oy B c (] E F L=} H I -
24
25 Mann-Kendall trend test/ Two-tailed test (SAMAUA STATION)
26
27 Kendall's tau 0.119
28 s 112.000
29 Var(s) 9756.667
30 p-value [ Two-tail 0.001
31 alpha 0.05
32 The exact p-value could not be computed. An approximation has been used rto compute the p-value.
33 | Test interpretation:
34 HO: There is no trend in the series
35 Ha: There is a trend in the series
36 As the computed p-value is greater than the significance level alpha=0.05. one cannot reject the
37 null hypothesis HO.
38 The risk to reject the null hypothesis HO while it is true is 26.7T1%6.
39 The continuity correction has been applied.
40
41 Ties have been detected in the data and the appropriate corrections have been applied.
42
43 Sen's slope: 0.052
4 Confidence interval: J-0.600 ; 0.696 [
45
46
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Paired Samples Test
Paired Differences
95% Confidence Interval of the Difference
lean Std. Deviation  Std. Error Mean Lower Lpper 3 fiid Sig{2-tailed)
Pair1 samawal - samawaZ -.89524- 91076 18874 -1.40981- - 58067- -5.008- 20 .000
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