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Abstract

This research employs a spatial-physical approach to analyze the disruption in the
thermodynamic system of the climate in Al-Anbar Governorate for the period (194 +-2024).
It aims to decode the causal relationship between the radiation energy balance disturbance
and the ecological degradation of vegetation cover, ultimately explaining the exacerbation
in dust storm frequencies. The study adopted an integrative methodology, combining
climatic analysis of time series from seven meteorological stations with Remote Sensing
algorithms to extract the Vegetation Index (NDVI) for the years 1994 and 2024. Analytical
treatments revealed a structural shift in the radiation balance; the extremely high levels of
solar radiation, combined with an absolute summer rainfall deficit, led to a disruption in
the (Bowen Ratio). This converted the incoming energy into sensible heat, causing severe
mechanical desiccation of the soil. The spatial analysis of (NDVI) proved a massive
environmental degradation, with 98.4% of the lands transforming into "very sparsely
vegetated' areas by 2024. Statistical correlation analysis confirmed a strong direct
relationship (+0.91) between this vegetative degradation and the severe spike in dust storm
frequencies, peaking in Al-Rutba and Al-Nukhaib stations. The study concluded with
several sustainable recommendations to mitigate this environmental depletion.
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dall) 8 sl (Mechanical Desiccation) LulCu ilis Giaal Uy (35l
iy o(HUMUS) daadll Ligemall salall Ba ) (6ol Law sl datacd
ia Fadh ) labl Y ¢JolSIL Al Lmanl] A ey cdal) Jadly
- opill siala A8 gauas
Qs e Camally JEY) (apal o) A LAY Slasy) (sl
O el ly Al 558 (50e ey (aall oSl sl Y SISy il
oiie (e alae¥) & (Hladl J)Ssg ¢ Skl elaall jsaxi cd8Uall ()
Pearson Correlation (jgwym  bli)  Jalas)  ddlasl)  dadad)
Coefficient).
Al yrall bl Al ) bl ol (glanall LAY 138 e
) &dlasy) ) #hasial 8 &) glecal ¢ (Rogerson, 2014)awsl)
(Y)o cpases ella
Ly LlLoYl a8 (lea o (Calculation Method) cilual) 4 Yyl
eyt Jolaad 4091 Zpalyll Aapeall ) 2l

r = [X(xi - x)(yi - )1 / WE(xi - x)? Z(vi - §Y]
.(Summation) & geaall A yadug "leaou’ 34y 1) .
el (Y of) Jtsall el Loyl adl) Jias s X7 .
Al (S l) ) el Loyl adl) e yi .
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X el aill leal) lawgiall Jias (X-bar ki) X
Y oeiall il el awgial ia (Y-bar ki) )

sl ghasgia e X al (e dad IS Cihad) S H(XFX) .

cbeall lhaugia e Y ad (e ded IS Gihat) Jia 1(JFY) .

2

Lehaiisia 0o Y a lihat) Clasye gsane N (VEY) .
- by Julal) gt <Ll

Gl Jghall e dsjdied) AnlSall ciliblly dse)ll Judlud) g liad] e

Al e G (Pearson) JAlasy) LaliyY) ddsias (7) Jsas

olaii) YN
il s (il sl sy | ca | S Jedoid
B | () ) x)
8ol a (Al Jgads el gLl adi )l LS| dpse elaall yiiga glady) ¥ana
IS il Uil dalioe Cana) i casuna | B8 | -0.87 Sl i) asadl)
i)l Ao sls las (NDVI) (A
e . . . BB Gl s
ASKaal) 5 el jall aal Y Aad ) ol LS | A ke - 2V dalise
Aald) Sde JSB Al A 2 i | RS | 091 | T o 5 saidl
O SR PRENEC fas e (NDVI)

cllall Slasy) ddaill cilade o slaeYh calll Jee et jteadl
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slaall aladl aalill o acalyy codlel Jpaall it Alasy) g Giay)
Dill) i) Gus ¢ (Mediator Variablejawg jdid' € Jae Ll
dynl) dlgw dsa Ay ) Til<e das iy oA WDIe) AUl (aal ayliall
(uh Ble) ladl Sl cVara (e ad) Laa

- okrd) Jadady daaslsh) sa gl dulaia) s G Gl

e (FAAE) Jeaiy abaud) GlaSiYl cdalall 4 ghdll Jai Y dankl) o)
el il Jia Wha iCiay el pabl ) Gl diiagl) dalus
(°) dsaall 3 Eisall Al Caalgall S5 8 SLal) g o Y1 SISl
- A4Sl A3gdall) aaen o Jlall ellaall Cun Laie (Y)dSS
Silepun g pally = Lyll ace Las () zhlAerodynamic Roughness)
Nehany A\Sia) (4l (90 ol Al

(Shid) paatl) )3 AlSal) culanl.

Oe calgat a8 Aadlaal) (e Aupall Zugially Al alal) o bl ¢yl
snailly (Deflation) dall dull ddads L5 A dughaa gabl Hae
SIS jaamdl Al agdall (Gl 5 (Ada)) Glaae cojraal sy . (gylal)
&l laall Chaalsall Dogie eV ane lef Blae 3 cChalgall paail )3
(21.0) - (W) dase Lagili ¢ gl o diall 3 Ly (YY.¥) 5(27.9)
dagiall duagl dila Jidi cillanall sda (€ ) SIS SN 138 3sa Lasy
Ay Sl elaall Gl et g 5ully ¢ onedl) g ledl Lajes Yy
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(M) dsaadl & il (ulal) s . (abuadl) duSualipall) (Slasl) cliahi2.

YV &yl )l b Jin 3 Ll 1S5y blanal) 85 )3 oy iy Uals))
OSSN 13a aaggLasy (V.9) 2 Chall duad agly Lagy (AY) s ale Jara
Juad b ¢(Thermal Instability) "ghall Jhmay) aae’ N ghually 20l
SN g Dbaial pe CBSe et g lad] GluSl ¥ mlaa el
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(b (calsally cae il ¢ llall) dpjladl Jalslall oL (spidly ool LSl (A) o) Json
YeYe—)aAL) sadll du)all dadaie cull

1 i - 1 | 4 3 = i, . - = | 3
gl A 3= 3 lg 2 2|al2|2]3]]
4 3 S I > E|
o > 3
=
80 26.3 79 9.5 8.9 29.5 1.7 9.7 8.1 12.9 5.6 4.4 29 1.3 29 3.5 4.9 4
<
86.6 285 8.7 10.2 9.6 31.5 12.5 10.5 8.5 13.8 6 4.6 3.2 12.8 3.2 4 5.6 3‘
88.1 29 8.7 10.5 9.8 321 12.5 10.8 8.8 14.2 6.2 4.8 3.2 12.8 3.2 4 5.6 _3-
:
90.8 29.8 9 10.8 10 334 13.3 1" 9.1 14.7 6.4 5 33 12.9 3.3 4 5.6 "3
107.5 34.9 10.7 12.5 "7 39.5 15.6 131 10.8 17.6 7.6 6 4 15.5 4 4.7 6.8 %{
113 36.5 141 131 12.3 4.5 16.5 13.8 1.2 18.4 8 6.2 4.2 16.6 4.2 5.1 73 q‘
114.5 371 1.3 13.3 12.5 421 16.7 13.9 1.5 18.8 8.1 6.4 43 16.5 43 5 72 i
:
97.2 31.7 9.6 1.4 10.7 35.7 141 1.8 9.7 15.8 6.8 5.3 3.6 14.1 3.6 43 6.1 -
K|
a

deaylly Asall o)y dalall Al il e alaie VU sl dee (et deadl)

Ll a1
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(Conclusions)cilalitiuy|y dalil

Sici ¢ glad ey Joay (OlaY) adibla) dujall dungll Flie par .Y
) Slas¥) b Lagaleg ola g 1) alley ot pnadll g ledY) A5 8
(i) dase (A7 YA caly 5ab3) agiiall (g)hal)

= ) el (Ghaadl Gaslly hall (@l ool gl LY
o Y sgend) BLAN eliy gad B e dnsi ) (cuddll 3 7YA. ¢
Al Laadls Lin gl gty Tl lalen el L ("4l dala)

BIEVEN{ R IYCICWES I TP [ PXVRE RPN EN L1 I R RRWCP N
bl ALy elayall )Y dgaiaal ¢ NDVI) yiigal Tig) lal) elaall Jalil
cpall (e 8 AL dalies (g (£9A.£) Cialy Abls dalise o T
OSnall L lall wpailly celadly) JIAN o Slagal) Qs cafl
dugially Lanall sla¥) Jos Lae caacdl 2uSualinng i) Aagdall alaadl (lLiladl
Aakliye Dagin S aea Alidd) Chalpad) paail ddads dpals) 5 ) dupld
4 k) (Lasy YY.T) cuailly (Losy YE.¥) Aol iheae b laleadl il
(oalshall () Galg Jadh saadl) 4)lall Caualsel)
(Recommendations)dludicall 435 llg cilbuagill

DSl ) Ak b Gl uiaS e lady) A8 e’ WA mey )
ey Ji jaailly Cileall Gilagar janill duilagl)

(Al) olhal) oS3 il lsa Bl Gl s Gla e jléia) LY
Cralgall Gl jlual 4883 58law cLiY (Machine Learning) gl - bl

el (gl 352406 Lg8le s 4l

Y~Y'L3.ﬁ\)»j\)uja| -2
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