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Abstract:

This study examines the role of public relations campaigns conducted by the
Kuwaiti Ministry of Interior in raising public awareness about the dangers
of drug use. The research focuses on the design and effectiveness of
governmental communication strategies aimed at educating the public and
promoting preventive behaviors. A quantitative methodology was employed
through surveys administered to a sample of 350 social media users, in
order to assess the reach, influence, and reception of the Ministry’s anti-
drug campaigns. The findings reveal that a considerable proportion of the
population actively follows and engages with the Ministry of Interior’s
awareness initiatives. Results indicate that the campaigns have enhanced
the public’s understanding of both the risks associated with drug use and
the different types of drugs. Moreover, social media platforms emerged as
the most widely utilized channel for disseminating messages, underscoring
the importance of digital communication tools in contemporary public
relations efforts. Overall, the campaigns were found to have a significant
positive impact on shaping awareness and perceptions toward drug-related
issues. The study concludes by recommending the development of an
integrated national health awareness strategy that involves coordinated
efforts across multiple ministries and government sectors. Such
collaboration would help establish comprehensive and sustainable
awareness campaigns. Additionally, the research highlights the necessity for
security agencies to intensify their strategies in combating drug trafficking
through the adoption of advanced techniques, combined with the
enforcement of strict legal penalties against offenders. These measures,
taken collectively, would contribute to reducing drug risks and
strengthening social protection.

Key terms: Public relations campaigns - Ministry of Interior - Awareness -
Drug harms.
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Summary:

The current study aimed to identify the proposed causal model for the
relationship between Selfie obsession and personality patterns and their
effect on social interaction among users of social media applications. The
sample consisted of 362 social media users. The study utilized three scales:
the Selfie Obsession Scale, the Personality Traits Scale, and the Social
Interaction Scale.

Personality traits showed an overall balance, with the sensory/intuitive trait
scoring the highest mean (2.44), followed by thinker/feeler (2.39),
judger/perceiver (2.31), and extrovert/introvert (2.15). In selfie obsession,
prominence ranked highest (3.68), followed by self-esteem (3.23), mood
enhancement (3.03), and attention-seeking as the lowest (2.99). Social
interaction recorded a high level (2.61). Statistically significant differences
were found in the sensory/intuitive trait across disciplines, with religious
and Arabic studies students scoring the highest (2.57), and applied sciences
students scoring the lowest (2.35). Differences also appeared in the
thinker/feeler trait by age, where the 21-23 age group (2.47) scored higher
than older participants. No differences in selfie obsession were found by
discipline or gender, but the 18-20 age group scored highest in mood
enhancement and attention-seeking. Social interaction was highest among
health sciences students (2.79) compared to applied sciences (2.45), with no
significant differences by gender or age. Selfie obsession and personality
traits explained 32.8% of social interaction (R?*=0.328). Social interaction
mediated the relationship between independent variables (prominence,
self-esteem, mood enhancement, attention-seeking) and dependent
variables (four personality traits). Prominence (0.60) and
extrovert/introvert (0.48) had the most direct impact.

Key Words: Causal model, selfie obsession, personality traits, social
interaction, social media application users.
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Abstract:

This study aims to understand the tribal and collectivist
determinants of marital partner selection in Saudi society, with
a focus on gender differences in the selection process. The
research adopts a qualitative approach (Case study) through
semi-structured interviews with a purposive sample of 30 male
and female participants. The findings reveal that collectivist
culture strongly influences marriage, with families playing a
central role in partner selection, often overlooking individuals’
personal preferences. Social norms impose varying degrees of
restrictions on premarital communication, limiting
opportunities for mutual acquaintance. The study also finds a
preference for choosing a partner from within the same group
to ensure social compatibility and lineage purity. These
determinants can lead to marital problems, such as a lack of
emotional and personal compatibility, which increases the
likelihood of divorce. While gender differences exist in
initiating the partner search, the study shows that these gaps
largely disappear in the face of other marital selection
constraints, which impose similarly strict limitations on both
males and females. The study recommends the development of
awareness and counseling programs targeting young men and
women to support more informed marital decisions, reduce
tribal biases, and promote family wunderstanding and
psychological and social preparedness for building stable
marital relationships.

Keywords: Marital partner selection, collectivist culture, tribal
culture, gender differences.
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Abstract:

This study investigates the spatial and temporal patterns of
rainfall and runoff in the western region of Asir, Saudi Arabia,
an area known for relatively high precipitation levels,
particularly in its eastern parts. The research aims to quantify
rainfall losses—through evaporation and infiltration—and to
assess water surplus or deficit across different zones and time
periods. Topography and morphological characteristics of the
terrain were found to be key influencing factors in rainfall
distribution. The study area was divided into seven
hydrological basins to analyze rainfall input, estimate losses,
and identify flood-prone zones based on their hazard levels.
Furthermore, the research evaluates the impact of flash floods
on urban development, road networks, and agriculture.
Climatic data from five meteorological stations, such as Abha,
Al-Souda, Al-Namas, Muhayil, and Al-Majardah, were utilized,
covering the period from 1985 to 2019. Results indicate the
highest rainfall effectiveness in Al-Namas, Al-Souda, and Abha,
while Muhayil and Al-Majardah, especially Al-Birk and their
eastern outskirts, experienced significantly lower values. The
total estimated surface runoff across the basins reached
approximately 27,153 million cubic meters, with Wadi Nakb
recording the highest runoff volume 3,750 million cubic
meters, and Wadi Hali the lowest 393.7 million cubic meters.
These findings underscore the critical role of hydrological
studies in ensuring sustainable development and minimizing
flood-related risks in the region.

Keywords: Rainfall - Actual evaporation - Infiltration Rates -
Flood Hazard Levels.

Oj.....iw\ Sl I Y9¢

PY YU psSTaY EEA S ayy




V4o

o) g o ot eb:ﬁ\ dnal>
Eelazr Y1y L) pgall A2

2

P
L~=>N‘Q°

e dl e @ deadd) Slahd) e sy Uead) duls ae
) ol ol sl ol e L W&y (L paisy HUasY) ol laS”
e 4] Jgeedly SlUaa) dully alaza¥l Coagyy Lgie 3lizadU 3y
aab a-ll aal adbasYl g2 3 L salanaV) e duidy ol 3lo
Ol by el ol (3 dltadll a5 oAl Wad b e il
gl s o 3 laadl Balys 08T 5oy L oudly sl 3 aladll
3 W Julsall 565 caddly tmlad ol Sl e el (3 oLl
53] aisSy adkell sl elead) o Jelidl Bae Jo 2y 3k oda
Sl GlaS™ 3 by aibial) Ald) andll Tl cadles gl 56l
.(Al-Harbi, 2021, p 26)

L Gline Bk by o g GbUL o s ) ailaie Ay
M) atlas 3 S (K 9 dbpde il SUE dbe bt
L cplall Jguad S SBgY1 o 8 (3 858 Tllaal dgts o ¢ genlly
Akl letlly 23531 & rrlin Sy ol 335 ) 60

W1t I e ded) axly gl Sbaodl 500 a Jsendl oda s
Jgemdly JUaal 2ilas dunls OF LS et ol o LeulSaily el
(opbadly Sl oy B wgd) 22N WL Tl uns e 8 ailate 3
Lesb detd 3 Bg)dll ol il el Bege Balys INS e S
el sda e Syl B3l JWLy Glasl oVaee el aalaidll
o) oy Aozl 1oV o8 3 Jged) ailas d g L
Slrps dd (3 Al ol aed S5 o sdle (BT e A

O ——iladll dall

pY Y STy €A 2V a)



G Belind doedl gl amy 3 WRpIT 9 Jgedly HUasYl
o Glas ugd folin 5 — g dbn 0@ Olabl2

Gl oSy Aileally el bW 3 Lt ey @pskdd
.(El-Rawy, 2023,p15)

Al St S5 @ and Sbasd) e s Bt (3 sed)
Jseeed) 3395 0B coleall Toga Titan dad 3580l JUas¥) OF mod coil) 3
L Wy oty Bally Gl didl 38 1ol o OF (s il
BT LS el mlad) jam Ly sladW) dbas) fhe ) ¢35
Al 25 LS derbly 2l Jeolsl jar o ¢ o) plladll 3 35
Lgdl Ay ay il

A8 Aa (Jgd) ol o el B3l ¥l e Sl o 4 Ty
Ly Jomdly jUaadl ol slad agh U gy 20 Olabe ;) dgas
T ) 03931 Oglay (3 Lol Tas YY 4 e oyl Lo il e il
e pY VT ple By (Voo o v sl JT) dspnndl e Al (3
B s A 0 A o)l Lo S (3 el el Nl selld) UL
(YT sy oLy el 5)0) Lo Tn YoY o uye g7 Lo

oyt AU e

ldet L (U iy U Blad) e asgmnd) 3y ) ALY o
dn s 28 Blas O mag ASWI Laslgn (3 808 Slignog SLad axly
o Al s aBil) s oLl eds OB (Dlas WL bl ST
OB JWy adet) ol 2dn 3 vges BT 5 o)) Gpizdl (3 ol
e S cdazal Ol 3tgn Bl oLl ads e 35S LS s
Aol ddbte o8 B WIS Y1 sl cade dain Ty meas
ple e BLLe olby plonad) )6 Lo solawa) i &) (Jged]
G5 Lo ool kel 3 508 Ml 23 OF Cudy caiadly adlasl) deasd
soend]

Oj_._a'\.qﬂ\ Sl

PY YU psSTaY EEA S ayy

Y41




A%

o) g o ot eb:ﬁ\ dnal>
Eelazr Y1y L) pgall A2

Lyl 420

S5 Ol ol e Bl Lam (el g dlll dilazg delized) deecl) aad
AW syl 3y 3 Ll adbi el aflas E by
&g LA flo oo dnale ULy @B B SW Losdl 3 plenYly
SLAL dgrlpny bl e Sab ol 315y Wb Slendlinl ay
oda o Geed)l Bty cdzldl Jsd) Lpe = é’“ bl ol
Jgedly SUae¥l ole o sl 2,580 Lilaaa) alll) eyl e ol
idlanm) gblie Loty duldl sy Lale amg ALl bl (3 Loy
Gl 3 Jgdl ode Hls s 0 dibig Bjshs Olarpzy Jsadl
w\ 3.3\.@.4- olelew C«bjj c)\.]aé-i}“ oda 2\.4:—‘}» djiaj caﬁb)b O\Ja.x“j
S 3 anhull odd aedal) 2aY) Wud Sy et (oolid) s
Ol b 3 e U s O bt (3 Jsedly jlaad) aslas
dory (3 Rdnbd) 481 ot L aliind) sl (3 Loyl 2 2 W)
it L Jgedl sl e ael ) bl 3Ll lay alanll Ladosid)
AUy 230 Lgmmb o oz JUCRE- VPR REWA TR WRT I -4

Loyt Y5l

b oK AL Slahll e dedall 2aldg 2l S cg0
U Yl
¢ s ikt O f ollasle (3 jUaet alelsy 1555 ablll ST L -y
o bl 3 bolas) L sslina¥) Ko gl ol (Lo g Lo -

O ——iladll dall

pY Y STy €A 2V a)



G Belind doedl gl amy 3 WRpIT 9 Jgedly HUasYl
o Glas ugd folin 5 — g dbn 0@ Olabl2

3 Bl plae o (Upd) Jmdll bl OLA Lo Lt
“ ?;«"M& dabe o ol
Lyt Bl
W Sl 5ad ) aeh ) aus
i O oz 3 WS able sk Ly jollas L )
S
AT sl e G o s Bkt O OlbI2 i Y
Age aalaza ¥l (sdeg bl ddeld) b
Glo B ¢ ry opdly S Gb e U AR e s -
s Aibaie 8 olaile (3 Ws;mmo&g\ oL
@ aalizad) aed) (3 Wb iy Jard) adlars! op @Y s ¢
g o, Adlate
th) ) domgon
Glais ddoed oY) pell pdsdil Wi Gl Ol Gl
s 3 feoll medly bl The SY olabld) fosd 2a)
il olag & Lo blasl s o dibn 3 Yl jaflas
Al LT g (V) Joddl e cn LS )l diboie (3 asjge
23y bl b olbd el Olbwsze bdod WS Ol
el Ola GliSy (Y21 — YaAe) dwgdl asUll srall M=
DA e & e b gl bl B ailasy kad)
dl U o 15 diasholl oMbl jan e ez A ¢ e
Sl jatlas aul)s @ ey cysiadly Bhadlly Bgtdl el laS 4ud

(Jj_._a'\.qﬂ\ Sl

PY YU psSTaY EEA S ayy

YA




Al 5am 9 kot ALY dmslr
il g sl aglalt A2
GbUl) STty Ll alels wud & g aud I e oS5 seley
01559 O Slore Gl Gk e 3y il ddls aaSU sl
ol ods Lede Lius gl dals ¢ auldll dibi ol e
aibie ool Gl e S5y LGy Liky U 04 Lo Gl
Blend) GBUL (3 LajT dmay 3kl Wy (3 dmpuize bl ] 2l
slai] 3 @arsS skl e s asl ) bWy k) oS
ekl sl asy 2ol oliklly Base Map oYl abys
&l BlaNl sluly (Feature Dataset plisial LU i,
wll oo IV @bl ad) wleslall i 4y (3 Spatial Interpolation
50l UL ) 1steal Tsopleth (salud) bghas Lol cLisl gl
O T G s dibie 8 wlbilz (3 Observed Data 53504
el Leidl ol jamy dag b ol allall i Ol Y1 s ks
dlyldl gade Szl Gl gt o wlaz (1) Jgur

g S o »
(1) (6,5) skt s (98) o1 312

YYo. £Y Y4 YANY ]
¥oye £Y VY YA Ve 330!
YA £Y 4 Y4 N, oLl
Ao £Y YA YA oY J
1o £y Y. 14 Y 83

XYY Lo S bl S syl ollly a3l ¢ el

O ——iladll dall

pY Y STy €A 2V a)




G Belind doedl gl amy 3 WRpIT 9 Jgedly HUasYl
o Glas ugd folin 5 — g dbn 0@ Olabl2

::wa.ﬁ\ dalais é}o

L e Ol mn faiSy g Wibte 8 (3 Al Riate 1
o U sy LT Jloy oS Byl (bl (0L ¢ oled) (sl oollasls

Y bag Ly G oY mdly B sue 8wy sy Ay Loz
() UK8) Ol dideie badoed Lgir Wl casUlg 200 ikt

OHM\ Sl

PY YU psSTaY EEA S ayy

V~~




o) g o ot eb‘j\ dnal>
Eelazr Y1y L) pgall A2

41 N00E A2°00°€ A2°Y0E AYOUE
A A A "

I';:T!\
£
E
+

1500N & 0UN yOUN
» e ' A
{ >
o
T T
t5OUN SN FouN

TVIN
1
Y
o
17NN

R — :
01020 40 60 80 Es

T T Y
41°300% 42°00°E A2 008 400K

1
kol (O Jaasnd 83 2155 g ly 2l 0582 5l ¢ 5l

V€ s dibad o3V
dwlylt diloss éy (1) J&.&

O ——iladll dall

pY Y STy €A 2V a)




G Belind doedl gl amy 3 WRpIT 9 Jgedly HUasYl
o Glas ugd folin 5 — g dbn 0@ Olabl2

sAdld) oLy

ol ol wlegodl Jols Pl e @l olulddl o as
J# adhad) aibd) cdols @) ol Q) BLo| dnhll §aoss 8500
:L}ﬁl\ e 3y (ol

e 3 e gy Gl sl e (124Y) Flall auls -
il st gl OVl Ol ) auhdll cdis e (2L
cled slaxY CILY anhall codsanly (Y430 — 1a70) Al
Sl plsanl e Gl JUE an iaagd) HUasd OB ales
%0 V£ ah @l MYl ol it el 0 1Sy o)) las
dgde (3 e gy Lol misd) @mey (2L & dnesd) UasS
P4

Lztly Joedly SUasd) oln sbam e (Y0 07) et T auls -
Com (Yoo e = VAR sl Bgandl ag Al ALl 3 a5l s)lell
saliza ) 2y Sl (3 jUasd @had) mjsd) Bpme 4] Al Cdua
ANy 0dll oLl jslias el g sl lelasl) o3 @3 Jsend) ol o
JezaS Jomdl ol adl anl i wusTy cadadl oLl jslas e sl
&5 ol slas Ll ket g delll caogly bl i 15
S (3oLl 3y wbad aga el aslll 5jleal) alalSae 3ls) luslon

(Bhall 3 5leaS aaall fuShdt g e (Ve ) oS s -
Al ahll cdamy colsndl cly gl iy LA Slgin £l
(Yoo = Va00) o spdll I Glall (3 daslad) JUaa¥) o pls a0
Sla=Y fldl o dnhi) dogie sdazely cailisdl Blall bl o
Ba Of aulylll s o pially AUl Olpadl) Ldond Atel) Jo Sl

Oj_._a'\.qﬂ\ Sl

PY YU psSTaY EEA S ayy

Yo




Al 5am 9 kot ALY dmslr
il g ilusy) aglall A2

Loy Sl LS (gl Jdall o (g lall bslodl g oy olgandl jam
(Y Yo=Y 1) e suedd Bl laaY) LS (3 B sl yady

Ll 3 sl obe sle> a8l e (Shereif, 2015) awls —
Yoy =vaan) o dedl SRl 1E) e Badl el sl) Susdld
Al anhl coda W8y dRldl Oy Jlady L)L LU 80 ez o)
sla> @lgs L) mles Ldd dmgie Cadly olad) bl jples LS
Byl cogly AUl Lamgly bl uleng 2300 G dad) plisczals ol
Yl ol maed Sl Sl e L3

G W Ellly hall adedl) 2adll e (Yore) B ol duls -
dagdl Agag ) duludl codmg (Y Y 0—Y990) dual il o dibaie
s OF il by (B Oyl ol I e lall dded
F LS e ot it e el Wl el s i e s
& Eshll Jeoleall LW Ol LY wyudy a3 @il dnlud k)
Rl Gy e gl g bl

e Gl S ol oy o (Y0 YY) gpetdl dls —
Al cods C s ddbaig Uska Ala) puE (3 Geedl A
=AY sl pedll dwsdl sl wleST IS WS Jos )
el Al codsanly cdul )l dibig Lbsie ALty (YNY
hind) oVl puid gpadll Jobdl oVaal (SN Slaxy)
L sl HUae 1SS 3 Balis dla Of auh,lll ey apsd) e
Lererlsh bbsd) (s Slblad) bl ,uw 4l —

Gl Jorl o obodd Ojledl wdd) = (Al-Harbi, 2021) aul,> -
(YYo= o) ) Aaall 3al) Bsgand) ag Al ALl o f g (3 Aalizudl

O ——iladll dall

pY Y STy €A 2V a)




G Belind doedl gl amy 3 WRpIT 9 Jgedly HUasYl
o Glas ugd folin 5 — g dbn 0@ Olabl2

@ ol ALl o O aibie @ ol Ojly el ) cdda g
e plsel 3487 auls ) Gl Ods LS Ol s oo blia
sl b wxly gl gbll) oda 3 Al el plaie JSas sl
M o olh Wlge JlE )l codsanly (U ey Ol Conn
Sl does W Ojlsl 3 Ydlest Al o pgbly cadsrdl Cllally 2Ll
FU

3 eVl ol slad S adl e (YYY) oY anls —
G (Yoye = Y ) Rl sl asead) Bl AL olad) alaile
oLl o By (olodl dbile (3 kel allas auls () cods
O aplin slasY aaedle S LUV WA & g gl @ L
O iy Jlaadl jailes W4 s anlll cdasly lasd) ol
Bl sy A5 A dedly 4ad) Sloglal) (b plisanl bl
ool Lok caogly ol slam ooy i slasy Ale 5:UST o3 ailge
Ll DL e Bl sy U s

Gldly cdnhll dagie 3 ApLLl Clulhll ae AU ALl g4,
LS i e gl al)s tlgte citwgydd) Slulll Jan 3 jUasY) alels )l
oy B B Aalsy b2 3 AL ol e e 345
Byl odd dodall LY Lty oo Al tlgin ¢ bl OL
gblie ] Aol ddbie ooy (ool fskos Sl A 2l G
S asllly Ohedlly Gbl Sl wdy e S gledl (3 s
3 Wy el gl ol b ady (Jaeed Bl Sl s
Ay Bl eal) Gl jallas

JTs QU 5wl 2aLdl Sl o3I aul il sl A3y

Oj_._a'\.qﬂ\ Sl

PY YU psSTaY EEA S ayy

Yot




Y.o

o) g o ot eb:ﬁ\ dnal>
Eelazr Y1y L) pgall A2

Bodsezl) Gl e alina¥l e b (g bl Y ey (3 et
Al Ol a4 ale

&3y fuloud

e Adlaze 8 Sllbl G eV aileas Y

g3 Ui lldy Glasll o 8pdy SLaSs S o g ok
torisl) baall e ilss 6 e ikl

slebl d e Jamy ) il b (3 alased) sl 15V
s r 58 e Jamd Y1 o) (ol o )90 s L))
sl ghs oy U s 0 g Slaiipe ]

Al s gl eleddh b 3 gl ol B aisn 1 5T
U (0t Lo VAN (A wgadl GasYl cony L dul, ) dibis
e Hlasll Sllawge 83b5 (3 Rl Sladsilly Lol AL s
Akl oyl Bmnall e Sliab (s gandl il iU (3 o5 sbls
G ] gon 8 QAU ) e ol LB sldl ) e Jan
Tlas J3Y1 ALl gblia 35U e Lapg L laal byiuy Coed)

lasd SleST Ladlly garnd! agdt — Y

Gyl Lol OF (Y) JSally (1) Jpidl Jld IS o i
AW b clsy (oo £A0,8 = AVA) o ol e SleSS
Voo il Tlae Jsadll ST wo ) fuab dngy Tan S o Lol
23y LS ada o LeW Bl oledly B3gudl a2 Slesy (oo
Yoo s3sedl wiif G thlyll A )l gl el Lagald T s
Jal steadl fas a )l b dre YA poledly Cod) o e 1R

O ——iladll dall

pY Y STy €A 2V a)



G Belind doedl gl amy 3 WRpIT 9 Jgedly HUasYl
o Glas ugd folin 5 — g dbn 0@ Olabl2

) e B Azt olaST el bl el Ly (e 2170
Wi Caeall fuab Ll cazasall gbU 3 aeall olassall 456 Cas
Ju & sasdly Wl ol 3 sl ©leS” S5 ke YIAY o
SRR S AUNE IS SN WU UETeRrs N U WIE S VRN I
G 8dly oledl Jhaial me cohe V10)) sl LS L] G
Joes 3 nldly b2 et Sperl G 3 s L) il s
& ) a9 Ol mpliadly BLadl w35l OF 1) ety Lt (oY ()
Syl o el oSS LU o Ly e laaYl s

eaS” BV ) 28" oY1 0 WS ey ¢ had)
O & () st SeaS gy dadl) Sllanssld (¥) Jgr

(Y418 = 14A0) 55l pos
IEY Cial! & skl

ilas
Sgnd! SlaS SlaS SleS eS|
(%o) . (%0) . (%0) (%o) ’ iU
s s s RN
YA \ VY YA YV, AR Y¢,o \RAR YAV YA Y L‘ﬂ,T

¢V ET Y YAY Ye,a av,a Yot | YIAYY AR YY) 835l

VYo,A 'Y,V ARR &HY ARSTA L £¢,9 AY AR =

¢Ae,Q YAA ¢V, Y oY 0¢,¢ YHE | YYVY | YVY | Yo, | el

aY,A VWA | Y9,0 Y51 o LY £Y,9 &Y \V,4 83,1

1006, Yan  NT8Y  Yaa  YTIAY | Ven VaNe Ner | €370 gsed
dslyflg ollly dadl 8yly o Ao Talexs) Bl fus e il
(Y018 = 18A0) Bysiin pb Al pyli5 o Lo sbght SLI

Qj——.&\.&d\ Sl Y . -\

PY YU psSTaY EEA S ayy




o) g o ot eb‘j\ dnal>
lf\-o;’:'ﬂ\j ﬁ.gl_m.c:ﬂ\ ("’J’d‘ P

41°30'0"E 42°0'0"E 42°30'0"E 43°0'0"E
1 1 1 1

=
=} z
o <]
Q =
« 8
=z
5 z

- o
4 8
= -2
=z
=} £
o o
> o
v 2
=
5 3
Q4 o
2 3
= -]
=z
P =
S &
® o
= 2
g r’"“ 550 z
3 _ it
©| 01020 40 60 80 \.? 50 8

T J T \J
41°30'0"E 42°0'0"E 42°30'0"E 43°0'0"E

plsanl (V) Jod= obly e olae) 2l e e 1 a0l
ArcGIS10.2 mb

(Y) g

doly ) ddlate (3 dygennd! Jlas¥) OlweS Slawgie (9l b glos

O ——iladll dall

pY Y STy €A 2V a)




G Belind doedl gl amy 3 WRpIT 9 Jgedly HUasYl
o Glas ugd folin 5 — g dbn 0@ Olabl2

A

b ST 3 My anhll adbic Tas LoV Jadl) ag )l fuab da
Bb alsb) JSU il B Bud g asll WYl 3l o3y caslail)
Jaedl odiag caeliall a5lsd) Ll blas a5k ) (3 &) 2~V =)
ST BV el dey biey Ll G Rl Caoleall Leils
ted b o (YY1 484 coaYl) sl Olspud) adsu
SV o) ol ik ol S8 lasl LS s
B o 0 ETA Bty 5T QY YVY ol mlow (St e Lol
ol SlaS" 0 Y0 €6, Aty (@ oYV TOY 8350 Ledks sl oy laef
) et s gl

(Jj__.a'\.qﬂ\ Sl YA

PY YU psSTaY EEA S ayy




o) g o ot eb‘j\ dnal>
Eelazr Y1y L) pgall A2

290e S00E
N 1 1

20'00°N
)
2000°N

19°00°N
19°00°N

100N
18°00'N

plsanl (V) Jod= obly e olae) 2l Lee o 1 a0l
ArcGIS10.2 mb

() JS

Aoty ddlas 3 a IV Joad 3 Hlasdl SlwS Slawgae Sglus bglas

Y.q 05_3\-&'.‘1 Sdal!

pY Y STy €A 2V a)




G Belind doedl gl amy 3 WRpIT 9 Jgedly HUasYl
o Glas ugd folin 5 — g dbn 0@ Olabl2

seledd) J.‘aﬁ

SlaS” Com o Al ddbag Tlae a5 agll 3 skezdl fuas gl
& ol 20V s e sl asd) wlaisdll fb dms ey
U s s ) LWL dilad) G s hall Condl 0S5 Ul (28
o ol Gaall bgiug oWl (a5 (3 ab Nls s3,U0 ag A alesd)
O e I A AU ITAR LV TSNV ) R Wi RCH VAT
Pl e Ayl il ol (phe) 01,1 = VV,R) o jlesY)
QL,Q.(Q.» % vv,y Ay ‘_”gT ("L‘ Yo, sy 2lis JU@J QLJ&:—T
) oo e Lol anhl) adlane Lol Y Thi G5y cysid) Lajlaal
A J3T 235 D0 YV B35l @ /YR By T (oY Y Bl Lk
SVAVS d WEIRT BN VLR QUCTE S EN AL R

(Jj__.a'\.qﬂ\ Sl Yy

PY YU psSTaY EEA S ayy




ARR

o) g o ot eb‘j\ dnal>
:\.fLo:i’,"ﬂ\j ﬁ.gl_.u:ﬂ\ ("’J’d‘ P

|
: £
r iﬂ‘-‘-’l' .t . R
A /
e/ e\ ¢
=Y
o
4!
\
“ ;
. X
U EE I
. iu
01020 40 60 80

RCT (V) Jot obly e bolae) 2l e o0 1 000

(r) S5

ArcGIS10.2 b

Ayl dilas 8 claid) fuod G jlastl SleS Ollwgie (g glud b glas-

O ——iladll dall

pY Y STy €A 2V a)



G Lolhand) el ol 2wy 3 WRYT 9 Jsedly HUasYl
o Glas ugd folin 5 — g dbn 0@ Olabl2

thall | fad

celatlly mall ab day 2yl dilass Tlo W1 250 i) fuab J4
we gy M) baall (UL 83k (il A ol gl Tlas el
blas a3l JWby el @AY ol e Al AL e (3 B0l
i ol Lol spul LT o day bl sdelall adlehl oLl
SORIRRA & O WY VSR PSP Y ESc: I S [ WY T 9 W
T s o) (8 Lagesy (1) U5 mamg ) A B3sely cpsind) Layllasd
We Lty 30 s el ol I so% Lo il aall aypdl aesll
(Jged) A s OF S 3 saaad) WYl ) 655 &) Rde )l Caolpall
s e (Y0 1Y VY V) aalstly oladly il o o 3

4100 e 4rove
T 7

200N

T T T
41°00°E 4200 43°00°E

Jj_d'\.a.i!\ Sl YV\Y

PY YU psSTaY EEA S ayy




YVY

o) g o ot eb:ﬁ\ dnal>
Eelazr Y1y L) pgall A2

Fobn pldszal (Y) ot bl Je blazel &l foe a1 juall
ArcGIS10.2

(0) g

Gy dilais 8 Candd) fuod G jlaat) OleS Ol i (S gl b gl

tChy -l faad

A5 oy G il ) didass Tas plall Jguad 5 Cip ) a2 ay
S e 2 ab ) agehl S oY Tl @y Uasd) laS™ 3 dnyl)
osldl) ab )l aglebl LS OF LS (gl Joriall lagjsn 350ie 2L 51541
s AT AL OT e osdl @ A B bl sy b L
(i) oadl 1 sl (3 el beius W5y Sl e adlecd shx Y
Bnd oy ) So)l) das  PUEN) s e sty (VY o V440
Lekis ol agandl HUaad) ded 0 %0 Yo,y i) Led 3 Le laaY)
SboF e st Jo Lagedy ] SIS amps VA L2 a2
ST oledly 535l Wl HUasdl laS” ozl Loy canhlll wllos
3l spmy o Jld e (A oA VoY) Joed plal S5l 15Yukes
(had) s I3 2l L) bl aliy 2 Slaisd) 53t Caas

O ——iladll dall

pY Y STy €A 2V a)



G Lolhand) el ol 2wy 3 WRYT 9 Jsedly HUasYl
o Glas ugd folin 5 — g dbn 0@ Olabl2

" = - -
; N Aaldl dalais -
"L . -
\ 2Cs dalaie
£ < L§
- n "
\ ’ e apah A
N, \a
\»
Y , e
\ '\ e
£ b . - ¢
: ¥ 4 Al
‘, N Jyy }
” -
\
O — .
012525 S0 75 100 {

2ol ezl (Y) gl bly e boloze) 38U os e 2 kol

ArcGIS10.2
(V) Js
Ayl dilas 3 Ciy ) Juad G el OleS Ollaw g (g9l bglas

O s—iladd) Ul Y ¢

PY YU psSTaY EEA S ayy




Yye

o) g o ot eb:ﬁ\ dnal>
Eelazr Y1y L) pgall A2

lasd) SlsST (5,4t aysdt —

= 2 e op Lol P aulll dibn sl Jaas bius
Maa) gget a0 %0 dvse 52 sl eda 3 ks G (il s
B3gdd gl Jaadl gge2 0 Y0 At 0 AV sEg (e Bl
VY £ ) By Ble 3 ddl ods Jaisdy (Jd e oludl
ol e S ol Jo fipl ed 3smiey WS (I Je VY4
Lol o 41,858 ool ol jed Joned aullll dibie ooz IS
Voot AVA) Wy sl o ady sl el poas o 1Y i
3 53l 4L S wompy (st e Y0 VA8 D0 VY By (ST (oo
bod g all AU bl e e L W S1ma) (g bl ik
pedd AL Sl S ks plilsl diey bl e 84S S
BV claal) ol (1555 ] @28 B Gl ) g S5 Sk
o s &) delall Sl S A B Slnys 0555 s )
M pbe e ady (YT Lo VA (amY) Jlead) Jska 0
) dilare ol S8 by iyl ed e Tl G5 a5l Jasy
ol g gat o LAY D0 V4T L2y 530 ol g8 o i
Do el B8 G bl b jed clme Ly () s g
Bl oladly sasudly Wl (3 anhl) dibn 38 olbe 3 Logas
U3y a3)lly bl (3 anlll dibie O bz (3 Yl SlaSTplisb

i G b 3

O ——iladll dall

pY Y STy €A 2V a)



G Belind doedl gl amy 3 WRpIT 9 Jgedly HUasYl
o Glas ugd folin 5 — g dbn 0@ Olabl2

PR R NSO [RUINCS PR [RUIVSIPES NG S SPNe
(Yo)q — YaA0) a5l

S g gad 83yl oLl s 8541 i

grEy
B) | e () e () e () e ) e () Wk
Voo | NTRY [ nE | e | vae | 1A Y [ WY [ YAy [ vy [ Ve | ver | bk
Voo | Yo | o | Ay | YAV | geT | Ve | ALY | Yot | TAY | Yae | goe | é
Voo | YYS ALY | YAy | TAY WY [ YN | vve | oamy | Yea | evy | sl
Voo | Yae | ot | von | oYTY | a1a o [ Vel | YV AvA | YeY | vt |
Voo [ VARY | SA | AR | YRR | Y 00 | VoY | EY | AT | YEY | gge | b
Voo | EWt ot Y [ YAy [ o i SA LTV Ve | YLY | AT | e
Ve | vy [ | T Vi VWY o0 | od | YAE [ gLy | YU | YAy | e
Yoo [ WBA [N | WY | Yaa | Ye ot [ Y | YNY [ vy | vAa | gey | e
Voo | Ted [ VA | e | Ane &) Yo [ AN | YEY | AR [ YTE | AL | s
Ve oo YOY LAY [ ey [ vy oy [y | ove |y [ anr [y | ST
Voo | vET [ AT | anE | Yoy | vy ) VAL YWY | NY |V [ A | el
Yeo | AT | Ve | VY | gAE | tope WO | YE | YT | YA | V| e

S sy oLy dndl 5y 1 Je Tolasl &l Jas e 0 jduall
VAAC) Sgiin pb Bl i Aeges Beolall U S 3lo, U sby)
AEREE

\;’Hw‘ Sl Y\

PY YU psSTaY EEA S ayy




YyY

o) g o ot eb:ﬁ\ dnal>
Eelazr Y1y L) pgall A2

120

100

A7) Jorr bl o laze) &Ll Jas 0 10l
s 28 ilaia & 321 s Sllagas (V) S

AV gl w3 mly ol semg 41 () el BlE i
G iy gad) aplll Olawed) sl Jofy ole Lgd Jomw dib cilladtly
skl 39)3 Jan Lo gmg ole Y 1y0 o2 Jial @ sl ol e &
A B35y poledl ot daiy cplag ole 3 daipe SlaS el bl
Lasly gLV Jale b ) &3 aompg 3l odn IO UaaSU Yiae)
Gy sy oo i B m ol G F ) Rl 2L o
G ¢ Y isgas & Al 2 ldl # U plilas) s jlasd) LS
Al LSS L @on @ S g e gL By adss
cNdma 5 531y bl s gl LS (Jpredd Aasll Uasd) bgiug

O ——iladll dall

pY Y STy €A 2V a)



G Belind doedl gl amy 3 WRpIT 9 Jgedly HUasYl
o Glas ugd folin 5 — g dbn 0@ Olabl2

sy ool Ll ey Gunall b @ loges sl e e jlasd
Al el sy ISy s anhall dabe Of SUAST LSy (V)
gl Sl Jae me o)) hab 3 Yl Jhaas S G Rl
A M bl (3 aduall Uas

Aty ddlarg jlas¥) SBlal Cauieas — Y

s dikie O 3 aggdl sl olus bsks £ s 3l
il el LS Tey oy 830 ) 2 e s Se
éw\fgbj c(/\) Jg.& L@-"‘”ﬁ dake:l) L;.C

e b sl Bl —i

Hoy ohe ton e ST Rl el SlaST dls Bladl 1 3y
A (3 S Cam )l dibie Gl 0 20 Y'Y o2 GBlad) s i
o A ey oledly 0L il Jaas aols ikl e 3,2
835l Sheg (sl alasle

lwgdl jlasd) Blas —o

SRy ke (800 = Y0 ) e Bladl g Bl a1 Sl 1y
oo Y0 vasd Bladl s dles dliy aibil) e g¥) ol 3 L
3,2 el Yy oLl abile Jlane 3 Blad Mia S il adbie 2o lwe
Cﬂ Jb,-)j cJ.g\.s'-j cSJJ\.é\ olbsle e

(Jj_._a'\.qﬂ\ Sl

PY YU psSTaY EEA S ayy

YYA




@W:ﬂ\ Sgrw o oS eb‘j\ das\>
elorYly sl aglall A2

z v aove AN

3 = . A ,
M s O I
. YN PEA VS :

WOUN
A

v
worN

Gran (¥) Jodr bl Jo blael &=l fos e 1l
ArcGIS10.2 maby pldsezaly

(A) S

ps o ddaie gt b 013\.!4.;@535

O ——iladll dall

pY Y STy €A 2V a)




G Belind doedl gl amy 3 WRpIT 9 Jgedly HUasYl
o Glas ugd folin 5 — g dbn 0@ Olabl2

sl sl Bla 2

wimls 3y cobe Yoo e BT Bl Vi Bged) jlaad) SleS W
Joid caibedl G2 3 SR @l ) ikt Gl 0 %0 Y 2
A by hl2g o)) oolasle e clirly calels” 81 abasls

g Al o bl 3 ol A e Lot

Jot L Ggline Tlos Yolon gas g bl e 2l ibeie des
Cas by (Jamdl 3 Ll e Bal Lega Lol GUaad1 alels dul)s
ahgll bl i ) BLoYL Wiy jaed) my 24S B
Bhaly 5:LSH AW Sl §lsly Gleall Ladasdl el Sl3y (Jaandl
b Wb 3 oS5 Gl il SE s o e ailes
P i) e U3y s odd Bledl Begdll Bme ISy iyl

D pyg) Ay Gebey Ayt ddlasg jUae¥) S5 —

S 5 B8 ALy P e e O B ST e e S
Ghe ogh e Aol BUAN pF @ sl Ll 5 B3 pusans
s Jo 55 (3 Lnals BT o5y cims By I F bl & S5
igjge HUaall COlSTI3L Lo gye) alee glag laadl myjy a3 (oo
Leoldszl (S WS clapé 09 Lais 3502 3blie (3 350 of Ojlgne |y
S el Yl fre Glaal w3 QLS e 3l ) GbUL s
G s Ll U Jspdl ) 05 ) el Sl I bais
el Lafy (Bl oy aileall Slaall 20l bl Lls aoy
(£) Jodl oy aslll 3 Yl ol o 4 B3liz¥) K6 Lo (sbs
VN AN P RN CC U A g B R SN O S

Oj_._a'\.qﬂ\ Sl

PY YU psSTaY EEA S ayy

YY.




Yy

o) g o ot eb:ﬁ\ dnal>
Eelazr Y1y L) pgall A2

I=(A-R)/(M—-R)
( Arnold, et al, 2018. )

ki) aydl i (R) (OleST 7l L) CLSTAN 2 (A) 1Eo

(ST S sl i (M) ¢ eSTR)

S s el U g e e Wbl ils it Sy

S @ ekl e seley G gl QB el Bjlae UasS
bl 136 bl ghaally o) Ldasidly S sl 3ok shes oyl 3
Sl bl 1) el ey A8 (3ad 376 (3 5UaeS0 Ule TS5 5500 ulas
odn ol o foladll Aol Bl il sty Lol U] 028 &
A g g s G gl e Lol el al e Sas (el
g 3 OF ] ol gudes wils lal A8y (BT s dgrlsh Jol>
QS misdl ren Uy say s o il o (VY S s
(3) JS e ian LSl a3 il jraal eldy colndl) 4
s o Wi B S g B s il (£) Jper

DY b gt SLST A Jlee

S S TRT keSS Eed oS

M) &) A) Al

Yo y o Y. Y. Ak Y6t YA L

Vo - ¢ A oo Yot ¢V e 83 gudl
V. — . ' 1Y,¢ V¢ VYA b=
\ o - As Y. ay,v Y ¢Ao,q el
\ . - Yoo | \ LY 4V,A 83l
Qe — Yoo Yoo Yye,e VYoo Voog,) &}qﬁ\

A7) gt Ly s a3 Geds e Tolaze) s o 0 1 jall

O ——iladll dall

pY Y STy €A 2V a)




G Belind doedl gl amy 3 WRpIT 9 Jgedly HUasYl
o Glas ugd folin 5 — g dbn 0@ Olabl2

(=]

=
A
o
IS

90

el il

80

70

SlaeSt Al

60

50

40

30

20

e Qe Ailaie B UasY|

10

(8) dor Sbly e blaze) =Ll fas 0 100l

s 28 Wi 3 5t S iy omie () S

iyt Ao 3 ylaet ddedl) o) — ¥

o2 Y e O Al ) oS OF O ekl
ey S shde By Ll Lgie dans OY M3y LIS Lt 3Lz Yl
() O b e dRdLy WA plany ) 82 Bgis 3
W odedl (3 WS Lede sbaxe¥ e Y el sl wlaS1 06 U
il OV¥olas 2y dulyy ] @ By Ogn W 0@ 4 0 8
Gy bl lels duls b on tllsy 055y Ogles oo eell dded

\;’Hw‘ Sl

PY YU psSTaY EEA S ayy

YYY




o) g o ot eb:ﬁ\ dnal>
Eelazr Y1y L) pgall A2

:Qw\ }a;j\ L;.C d/USj cww

0505 ok Tag jlaall dadll dagdlt
OleS” d) BloYl el LU laS” e adnnd 3 09k dezel
(TN VAN (pn) I Bl s B g 54

e / e=3

= 7 (ko) ondt Bl Jums = o B el a0l = G
e ekl A 3y el Jelee =V ((p) Rged) B By Juss
Lol Jolas (VY) 3 oW Oy 2e2dl jUaad ad) 2l

Oyes Cinnad lag LUl (IS Besldl) 59431 (0) Jgur

W gy SUasS ddadl) Aol
Syl SBlr Flas o oy JO
J\,,m'cw Vo= 0
Lo by 3o Y=V o
by Fls Yo=Y p
dygb I s Fles Yo o ST

(¥ 02 VAAA (wss) 1yl

dibie ooz o (edly Jadlly o)) Ogles Casnad Gekns
tb b e o) g (1) Jgdd e e LS gl colST )
Gyeed) ol 2ol sl OF 0g5)lel) Bped) LU Aol w5 o gl
U & el G FUL el i oty Sa0udly oledl & g
aladl [Uasd alels el 015y (DU SUL B3)lly bl zhe cuis
a5l 3 (YVY)y ol 3 (Y0,8) e gllly el Joadd ol (3
Yoo STkl s Jesd Thas 2 b ) s #UlL 1dlls &

YYY Dj—i\-d.h Sdal!

pY Y STy €A 2V a)




G Belind doedl gl amy 3 WRpIT 9 Jgedly HUasYl
o Glas ugd folin 5 — g dbn 0@ Olabl2

Gl Canatl] b e 2dedll 2ed) gl 5 (1) Jodr

Gpd | P | s | | e | ded | ksl | . & s S | e | e A A | e | e s
YA YAQ ARA vy M ARRRI £4V Ya,x ANA ANARY i€0 Yoy ov,Y YAY £0,0 Yor A1 ,ha
14,6 WY [ vy [ A | oy Yer Y ver | vee (L8] A | Ay | vy V60 (PR YR 164 S
ARAY oA oV Y4 Al ARAY ALAY Yy XY wy ARNZ Y4, ACA Y6 AAA] VYo e Sgyles i
by a5 s , R by by by 4 by ) ) R
Ser S . ) ) ) by S gl
) Sl S L ] ] Sl (-9 i )
£VER FAY Y Y AR ary LAl £y ALAY Yy OAY aA Yy Y4, Y4,y A\Ad Yys ,ha
4 e [ vge | 108 | AN YA€ Yoy YA [ YA Wy 18 | A | vee Y e | VA VYA S
ANAY oA VA W A4 ARELY 1¢0 o0 oA iy A £, Yayv YYywv Y A VA Syl 8351
by b e b R by by by e L ] ks by
. , \ S R by E) ) E) ]
Lemed S S Sl bemed b bemed S LTl ) ago \ed
£A0Q EAAY Yy ANA £\ LIRS ARl ANAS ALY Yyvy Yy a8 SAY ALY £4Y VA £0,0 )ha
(EYS WY [ ey | ave | vy Yor Yor Yor | oven o A 164wy () (ERY A A S
VAA v e | vy A v\ ¥ W oy Yo [ | Yey | My Yo | tnt | Yve | g | ed
) b ) b , b b b b s i s A
X . S \ \ R R by by by by | e
Lemed S bl Sl S S Sl Sl LTl ) ) bl
AR ARD WA WY M ARA WY LA oA vy oy ALAS Yy Yy AR VY ARRS ,ha
Y YWY | WA | | v YVA YA® YA Y14 YYA YER [ OYYA | Y 1y we | vea 104 B
i LA X L " (R (K} (K} oY 3% e % AN oy v vy oY Oges i
R . R . R . . e R A% a5 a5 A% “d “d
S Sl Sl Sl Sl Sl Sl S S X Sl . . X ) ) ) i
Sl Sl Sl Sl Sl Sl S
VA ALK Y€ (AR L% we LAY LAY oY £ra M VoA 14,y VAY AV Yo ) Joe
AR ARRY VA Ve A1 AAAY YAE AAY ALY YYs AR %1 AN YW e ANAY ALAY ALAY Bl
@ v oy &Y i W oA ) et oy 1A ¢ v,y Y 1A% X vy Ogies | Bay
\ o \ , \ . . e . b s , \ \ \
S S X S S S S S S X S ) . e S S S| G
Sl Sl Sl Sl

£ () sty 055,10 Jline ks e Tolaxsl &) Jos o 2 el
(o oY) saidly bl ST as £ ¢ (Y1Y) Wl 3 b))
i e
she 3 rolz bl P bl aleld o3 el Lol es o
el i 5l (i e (811 (£T1) g ol oled
G Slroas pUL el ol ST 3 clsy LAl bab ¢ Bl
kit O ULy (U e (A coh V) sy sagdly olad
bl Gl el Jgumd T gn ez g8 015y Lels (1Y (Y,1) syl
JS 3 ogles Cirad by O wsls aasl gl ol IS
Wy 4 ds pliY T o(0) oo BT Jlall o5 ) Sz ol

Oj.......JLAﬂ\ Sl I YY$

PY YU psSTaY EEA S ayy




Gl dgm o e eb:ﬁ\ dxal>

:\»f\-o;?,'yb a,,.ol_..u:ﬂ\ (a".l.v.\\ il

FW Legde i a0 b U wl STIUL i s

a3 it el Lagd Sud 6l Oyl jlak ey DU asy UL

tonsS stk T Jlaol) ddad) et .o

23y i) dibie ol 3 jUaa¥ Aels Bal ysS Ll 3
tsh LS ellsy bl alas e e g AW sl e slaxeVU

(T) 2l 5140 s Jims [ (P) ozl ol a8 = (A) ool aled) a0,

( Peel , et al ,2007)

oS Ly of (Ll slom 2l dibois wllaz e @bl ooz

(V) dgx
e g9 G s o Al Ol (§ hgdly dlad) L) Aol
(55)

Sy iy il &N | szl
Jame | aeS Jire | aaS Jdae | &S dare | aS June | s
b N Ay =t BN Skl =t ] el =t ] Ay b N Ay ikt
Gebd | sl |l | ebdl | ndl ) |Gl |l |l | gkl |l sl | gebadl |t | sl
® ) ® | ) ® | ® ) ® )
1,4 14t TA o) YA,y YA ot YO¥ | Ve o4 YOY [ V) 0 V§0 VoA s
YA VLA | eVt oY YUt oA ot Y\¢ a,v )Y WY | YLy ) YLV | v | el
A0 A §A0 oY VVY &Y ot Yot 0,8 \,0 Vo | YvY \,0 Vol | Vet | el
0 YA | Ve o) YA\Y A\ e | YVA y,¥ oY YYA Y oY VLY | Tt el
HEE | YNy 4,y o) Y14 Y4 S N AA O oY YY,4 &Y o) (R LA | e

Jodar by opsS Wslas Godes Lo Tolazsl Ul o 0 0ol
(V)

YYo Oj—i\-@.ﬂ‘ Sdal!

pY Y STy €A 2V a)




G Belind doedl gl amy 3 WRpIT 9 Jgedly HUasYl
o Glas ugd folin 5 — g dbn 0@ Olabl2

ol ey gy Gl dodl WS S s Gt SO (e
bl LU 3 el ol i o ¢ laall adl) ail) lajy IS
Flie ) aslost S 8 e(1,2) Uy () B35els (1)) ol 2 o
3oty (+)0) hle (3 vl oda aisd Loty o U Lugll o)
e s9am O mog B Ol ad bl S olgies ) (4)8)
3 OW Y ) Slsl 3 b Jamll Y e i W
oda (3 el SleS” DNl ] bl Ma marpy hiaisl) bl
sy e (3 ainsy dul) dibe G5 3 s e colbs
il 3l gl demg e LS dgiblie (3L Oy SNy
ddbie ol IS8 bl iledl L dl 4y co tolb) 3 bl d)ed))
G ) e (Ve = Y ) e plF S el fad )
Al st oo (Vo = o) ) o ol el slatll hab g ol
opsS Ciwnad ey duh ) dibo ol 3 bl ddels J5l colSy (ol
Y5 Eally kley Ll e IS0 c 4l ool sl e b
@ Bl by Odasly el SleS” 3 bl SIS wmpg o oledd
(T Loagehy 3gedly poladl (3 Yl Sl miiy Gttt oda
@ A A Bl ey WSH Sak G 3 By bl 3
Leslin)Y Tlas sy 335ty olad) (3 L5y B3ylly Lol
S5 55 Oshles (S)lirs Gkl S BI85 G bl G B ey
o coplinall sl G Golad) il (3 sl 2gmey il ) il
Ba)Bly bl 3 oy caly s3pdly (ol (3 miis ) alels OF o gl
aibie ol IS 3 au )l fab 3 miip Uaad adels OF bl ST LS
Tt Joodll s s alailal) jUas¥) laST L)V Tlas sl3y (il

Oj_._a'\.qﬂ\ Sl

PY YU psSTaY EEA S ayy

yya




ARAY

Al 5am 9 kot ALY dmslr
il g sl aglalt A2
alsbl S blas s34y df o5 &) AV ) B atledl SO L)
Lol sl Jab oy coll glaped) Jaisall 16 J) BLoYL Gaelall
IS e aad fed 3 kel adsb 5 Ly ol dibne ole S
S il (5l larall JSovais) (] S5 pomy il ) dilain llas
Sl pde ] o051l AUy L Lag A2 Slaisi ey dnld)
W RV VSN -
s 2y Adlais & Jgemdt WG
ol 0L (3 e (B5all JUaaY) o oo A8le DB Jsend) s
o o T 13031 sy i) bUlly 33530 (3 ey S Sty
3 e G ciaisiilly ald) LU (3 oLl Caypad)  agiall plladl
SLA Lany )l Crall oK 8 Loy Jodl 4 & )
FWly aadly bl jaflas tlen dlie blss sl Jolis o ol
Slabisaaly () Pl dersly bl Sl ] Bl ¢ eyladly
cw B sy (Smith & Ward, 2020, p 123) akel oY)
S d b el A ole ol dlea> sl ey
3 Jsredl olee e Aoy Gy cgu\ @agﬂ\ e Sl 3 aole
sz baygdy &) cads dbaill) Sl LS ddly 2l (gl
O S CLE " RO TR PTG RV L%
o AST) sde @iy ) sl G 638 Sl (3 Y14 ple Ape)
PRGN PO RURCH N NP e Ay (R E R
.(AL-Areeq, 2023, p25) oLy i

O ——iladll dall

pY Y STy €A 2V a)



G Lolhand) el ol 2wy 3 WRYT 9 Jsedly HUasYl
o Glas ugd folin 5 — g dbn 0@ Olabl2

LA L Areove A e
A A A

k
K

f

v
L2 22

v Y v
@M “ore awue v
. et A | warsne N M ad EUrD

il KR daded BT

.(DEM) &3Lzdl sl FW bl e blae) iUl fas 0 1ol
(V) S

s 2 Al ) 2y Ly ) 3

dj_:w\ Sl ‘4 Y /\

¢T~T1ﬁ5:§f.a\iiA ,"-:ﬂ! &




yYy4

o) g o ot eb:ﬁ\ dnal>
Eelazr Y1y L) pgall A2

s oY e anhyl dalase (3 L) e ST ) Jeedl ol LS
ST e dw i) dilse OV ciasndly oledl gblie (3 dolsy ¢k
Qeaagl @ oo gdm e 5 el s OB aaYL 3 i) sbie
«(Tarawneh, 2015, P 45) iUkl sblis iy 35,k ST 1SS @Vuang U,
J- 3 T W ) (535 28 eSS e gpmadl neb 12 23531 (512 aiy
s Al corg U3 ol e (@l bad 3 ) of lpdll 5o
et Eeb daliy sl 8 1 o ) Bt 3 iyt
Al S miy @l (V1) JS8 or man LS Rl sk
& g Bfedysll SLaldll Jam sla) (Sl s o il aypad
£ omy gl (Plelinee s ) dilate (idy pgladl Sl S
il sl SlaS Ol Dsgw ol o U3y Lressioe e}
sl oLl e sl A ol e 0L Ble Olusy glde
oy Fdl

ity ) ddlais 515 Cagpead) 2\ go1 dolus —

o e WS Al dibie s Gypadl ol ales ooglis
Pl e wilal) 51s Al ple N1 aey Sls O Eu ((A) Jst
o Bl el T el e gl 2l any (g
(sly ogs by 55 S0 Rl (2ol o dl ) ailais

s O i § g 2l Slols (A) Jgir

25> Jlr) . .
o AN T e e @2y oy
)

s iluw
\VoYA \Véo | YAty AVe YYIA | YA | EVAY | V4o¢ ('PS)

O ——iladll dall

pY Y STy €A 2V a)




G Belind doedl gl amy 3 WRpIT 9 Jgedly HUasYl
o Glas ugd folin 5 — g dbn 0@ Olabl2

(DEM) a5ladll ol =il obly Jo 2Ul fas o o jball
ArcGIS10.2 meby pldsenaly

Q) o -ls Balall) 3 i ls (2l ST s (s3ly 25 OIS
Bl T STYAEY () sl dlag SO (o0l 29 acky oS EVAY
Jo5 Dl 5 (oly (psmy sl (ool Lo L8 dols 2131 ods
o2t Wl ol O3 bl o ¢ sl Je TSV Ve g TSTAYe )
OL A laSy [ogdl dluws e s Of ad $la Y Ly ity 3l
Bl (p 2eSe B gy U] Slublll e i35 G ¢ b
oo (o AN S ey (bl 0L SlaSy Cipad) 25
LS 2sh) mlis mo LoSle Lals o 0L Lo W &) )
(o) Bledl DlaSy et oem dmlas (n a3k BMe Sua O
V) bw Y gl Caolsall el OF (4] S5 mmpg o(YY 4 e () ARY
Alas OB MU spi0 Amlos sl 13 b ¢ osd) b o Tio 2
A28 (Flo) @l Wil e ST ol W)y e LiBgs Bgw 0L
sy (gl dmlus b5 me JW Cippadl Sl el LS (28 0
g coldl (256 e i L () — 2adl) lall ¥aae gl
sdll sl et Al wosly LSy (lgd W Caypadl NV Ue 2iss
Ozl sud s a=Ld) @l LIS &l (s ol Cagpadd 2Dl el
(V0P (Yo el ue)

sty dilas (8 Loy lewd! OL 3 Al — Y

Bl Clo & Lgin 3 gl jlaaYl Slbugie 2y s e daiel
Lk (V) IS anhl aabis gl ple-) dslus 3 ks a8 IS
1 S a s iy S3g (e S e L) bl e i S

Oj_._a'\.qﬂ\ Sl

PY YU psSTaY EEA S ayy

Y.




Gyt A}’..o‘;.gu\.aﬁeb:ﬂ\ dxal>

il g sl aglalt A2

Pl & oy ool s andl) ad & (b (solus b ) ks
(8 Jgr) ey o) 0L B Ls

41 '3?'0‘E 42'0.‘0'5 ‘2‘3?'0‘5 43'q‘0'E

20'00°N
200N

19°300°N

19°300°N

19°00°N

18°300°N
19°00°N

18°300°N

18°00°N
18°00°N

17°300°N
17°300°N

a1 '35'0’5 42'(;’0'5 42'3:)0'5 43‘(;‘0‘5

ArcGIS10.2 geebiy plaszal (V)

YV Q}—i\.«i’.‘\ Sdal!

pY Y STy €A 2V a)




S Aolnd) daid) gl Jam 3 WRWE g Jamally ylas¥l
@) s Agh Jolin 13— s ddlate 0 bl
(VY) S
et 2 Biin § g ) e sl i
o Al wbll 3 L 0L oS el OF Jdl e
Lk T 31 () Baate o SlaSTl 0dis ol Oy (T Ogike YV OF
Psm & k) Sl e ef O ety 3 bU Sladlly o
Bl SV e 6l n (206 U3y T Ol 08 Y 0 gy LSS o0l
DA e & ) 2y oo ks (oY) (o w Bkl ol S
lowds JeW a bl Slaall Bl (3 &) e ¢Tp Osde (£YE7) o)
@y e ph el LA e 3 2l Y1 BT O L
Al oladll Ald Tl Tp sl Y YO
Yo/Ogehe js b Bllate § dozmg (eed) DL Bls (3) Jger

R e -
("a/0seke)
YyYe AEY-E4 W
tyoy EVAY P
FYY. YAoR v
Yav. YYIA Eys
LAR A AVe i
o¢Ye Ya¢y S
£Y£R \Wio o5
Yyey ¥140 agag¥l op b oty
YVyey YavYy HE N P

Wladll ol &5 bl Je Blazsl @l fos o 1 all
(VY) JKey () Jgts <blyy (DEM)

Qj_._aw\ Sl Y‘«Y

PY YU psSTaY EEA S ayy




Yyy

Al 5am 9 kot ALY dmslr
il g ilusy) aglall A2

tiy) ddlais ‘;3 Fad! 0L e é\&\ LB Ol — Y

v ) dilaie (3 (Jsend)) Slndll o) DA o W £ o
A By A gl o iS5 ST (opdl Bl s 1A ol
g Lo Jolly

rmdl S B

G el UK small olmie ol oLl sl dase
3 i 05y clad) G Sl ally B3 Jre jeseiall oda aflas
ol (gl bl tlgie Wgmlly iyl jsieall Glizie o dibil) oda
By o Loty dbolis it G dmb 13 B eatlas ey oty
Ll e w301 a5 0585y LAkl Cldelly (I A5 (3 dels
ol ey a5 e W s 2V n TANY e OF e e ly i Al
oL L ) e pod5 ) B3 ols dsd) L) oday cdyseam
iUl et 1) BLoYL ((Alzghoul, et al; 2021, pd5) assd)
eal) & i ol s Ve O b)) glasy cala 4312 5.l
Joo 2 jeseall (3 Bl 0o L (o) ) e BJW) 36 ol
gelzaly adodl oLl 35 Lo 5,8 lb W 5 allll sdny ol 4
L «(Sharmac2019, p 25) 4l sy al=l) bl 3 Loswas
Wy ol Jo Lasludd) Bgan N <1 | (Horton, 1945.p 307) pie
@ slefde 4 )T i ol s bl bsie e Y OLA Bles
Yol e S «f Ul (Cook and Others, 1982, P. 215) i oo
k) oo JB Y gty WaBs/ple ) e JR Y BBlus g e oy

iad e Jsad) e (Ss dslas (Wilson, 1980, p.46) xos -3
{29 Bl ol s

O ——iladll dall

pY Y STy €A 2V a)



G Belind doedl gl amy 3 WRpIT 9 Jgedly HUasYl
o Glas ugd folin 5 — g dbn 0@ Olabl2

(&3> /(,.Lc) v A X bl ey X (el il =)
Aall o SN 5 S o Sy Sy

Tl =KI (A)0.3 / [sa/ Dd]

= A (Bgatly Bl Zsbdl o) cul bilee =
A Lagin adg) i) G A1 Laegis = 52 ¢ s
b o pyke ol il iy il 2k Lol B4 ok
(V) Jgtr e iz LS ladl LSy (62
b O laia g 11 3 ) S¥atne (14) Jpr

KI E

gt

s

Y

("4)

25

v

o

W

il
)

\VoYA

\V¢ee

Yatyv

AVe

YYiA

YAOR

EVAY

V4o¢

s
!
(')

X

£,4

£

A

‘;Y

X

ol o5
(3sl)

Veté,¢

VYo,a

VYEE,Y

YAV

V4A

AAY,¢

YYvy,y

AY YA

SleaS
<)
("p Ogebe)

(\Y) J&.&j Wilson dsles uJ.c%\.aLA:&\ Ul e e 1Rl

3 el cloy Co Y s ole= Y1 (3 sbLd) e dad 5

O Ly )Y s oy (s 3 SISy LY oy - 3l 25
o el § By (B sl s (ooly 2T 3 bL Gl Ve
i Ve ] Jgosll ol o s O dibate (3 ped) OYuns
aaball 3 ol

g o dikig Bpl PV 3 o) oV Ul W

(Jj_._a'\.qﬂ\ Sl

PY YU psSTaY EEA S ayy

YYy¢




Yvo

o) g o ot eb:ﬁ\ dnal>
Eelazr Y1y L) pgall A2

@il gl 2l yes e @3 s Oy Ta Osde V858
by To Osle YYVYY g e 3ly oy @ Wl il e
3 ) OVire BT OIS o Oske VY EEY i S5 (s0ls 20
sladl BUSy ookl dmles sl by (o opgde YAY Wl (ooly o5~
4 gl

: Pl ‘;ﬂl‘ LBl —o

s By oy € ey bl (3 ol Ui Julge oal a5l day
() ol il = el Cled gl Al cib o ¢l
eidl el olele suey fgall I drpn Jo ez Wbl oy
.(Thornthwaite, 1948, p 97)

() (&) () o= 7r
irys Jawgie T oo Jb) eddl Jozstl mall— 52l PET 1o
etd) ol sde N caeadl el wleln sae Lo 350°) 4,e2d) 30,4
g Aslall o ety sl 8L S5 |

1514 12
o Z

( 5) e
i1

[t % belaea

a=6.75x10"1*~7.71x1071?+1.792x10721+0.49239

o gl Akadlly il sl OVdae o el e o
o el g Jamn ol ble a2 Clonw i i)yl ibie Olb2
PEEIRUCI O VIFNREL A I EIE IR VAT B A
Mes cpllll G bly Canall hab S35 Uogas lilimg 31> ST st

O ——iladll dall

pY Y STy €A 2V a)



G Belind doedl gl amy 3 WRpIT 9 Jgedly HUasYl
o Glas ugd folin 5 — g dbn 0@ Olabl2

o eSA 3ol 3 poledly B3l bt ol Lety cikadll 3 e
Leginnda) B () e oo VAT g ol VY4 0 o) 5l
SVdae Jol Canall fuab oo dBg ol o o Lageli)ly 2L
(oo oY i bl ks (i Ladsl O C Sl ma 3 A
P pr Bl Bpb Sl 3 a2l Pl B s gl Tk
il ol S e beogag BY1 cad) O e (2L Ao oY
Al sl e Yoz Tat el ahe @bl LS sl @ 30
AUl oot (3 el sl o¥aae duls M5 ey e VALY
aalad) 3 wgl) 2l 3 ) (gols bshas oy ¢ s O il
Al e Do ST IS Iy (1Y) S e s LS
(s Bl 3 A OB bt o s e 2By (o S

(VY) bl s e mil 251y

(Jj__.a'\.qﬂ\ Sl

PY YU psSTaY EEA S ayy

yvya




o) g o ot eb:ﬂ\ dnal>
Eelazr Y1y L) pgall A2

(YY) Jgur
85l I Ayl ddlare st (ohe) dobeadlly dygidl el S¥us
(Y+14—14A0)

Soedl | ey | ST | e | el | s | osdw | sl | i | ol | i Al oot s
Ve [ YLE | YT YY,0 YAY [ Ve | ey | Y oY 4,4 Y AN i

VALY
04,y Y TV YV,Y Sadll
VY4 ‘ VAR | Yor Yoo WA | Ve | VLY ‘ Yo 9,0 a,\ ‘ M ‘ (A 83 g

V1Y,4
EAR ov,Y \,Y Yo,4 L?J..aé.h
Ve | YYe | Yo Y74 ‘ YYo [ WA [ Ve | AMA ‘ V)8 VY ‘ V1A ‘ KL Ju=

Yoy
e O oA s shadl)
Vet ‘ Y4 | Y)Y ART Vae | Vel | VEA ‘ A ‘ Y oY Yol ‘ 4,0 ‘ Vor sl

VAY,Y
oV,A 01,4 TV,Y Y4,4 shad!
Y4 ‘ Yve [ Y\t Y ‘ Yoo | WY Vol | Vg ‘ (A V¢ ‘ VoY ‘ GHA e

VAYA
THA od,y £Y,y YVt Shad!

s S Lo bgll SU e Talaze) 2l Joe 00l
Doles Geoiy (Y0 1Q 11 AA0) Bypdtn b Blie )i degest cielall
) Bl ) =V o] T YOH(T) B4 Bno] e VA = (B) Syl
[(A)

gl 2l @ el SlaS e ] OF il 2 e a5
25 o Sl ods cals G Tp Opde TYVYE AL dul) dikaig
a Al DS oy o (s 2 3 WOl s 5T )
docdos @ TGl 2o 3 Wbl Te 0sbe VT30 )
OleSy st b A3l BVe 3y LoDy ST Te Osde) YA,V
oy Lo LS o1 ) Bl ol chsy G 84S Bygmay el
JaaYl LS 5505 ol Sla Lo gag il o2 sEVL Al wlaS
NUA P [NV

YYyV Oj—i\-@.ﬂ‘ Sdal!

pY Y STy €A 2V a)




G Lolhand) el ol 2wy 3 WRYT 9 Jsedly HUasYl
o Glas ugd folin 5 — g dbn 0@ Olabl2

“wnot e wve wore
1 1 1 L

v
xToN

O
TN

ArcGIS10.2 meby pldsezaly

(1Y) g5
ddlw & LpWl 2l o digndl pedl OY¥das (S9lud bl
JoS D

dj__aw\ Sl YY‘/\

ehY"Lﬁ}:ﬁMiiA j’-:}“ &




o) g o ot eb‘j\ dnal>
delazxyly 3.,:\_«.0:1\ C,J.d\ P

s 8 Alaie 3 Al ple ) (515 ol pd OleS (YY) Joir

S N S S B e B o b @3y 25>
o iluw
\VYeoYA \Vée Yasyv AVe YYTA | YAen EVAY V4ot .
('e)
el SleS
PYAV,E | YAV,N D €04V | AYAY | £ Y YL | Y ede | YR .
(" olo/5:ke)

(VF) dgdr bl e Iolazel L) Jas o 1yl

2500

2000

agle

"

zF

. o

i (V) Ko cbly Lo bslasl U Jos e 1yl
(AL e S Lgin 3 o) dls 5
(V¥) S
g 28 Al @ Lg) 2l G pedly Ol oLl U3
AU 3 Ay opdl U 8L e (VF) S g

Yva 05_3\-&'.‘1 Sdal!

pY Y STy €A 2V a)




G Belind doedl gl amy 3 WRpIT 9 Jgedly HUasYl
o Glas ugd folin 5 — g dbn 0@ Olabl2
Vs Jol ey > 2 O 0 G s )8 ilasg a5l
A olaS a4l o Ogke Yo ad el e wjpld 3] L)
OVoms by S 2loT OF gl S Ogde VY 0 e o2 il 3
dors 59,0 dL S ptyy (s e il ral al3y sl
Jro b aad s ol 3 anls B s 52 oLl 1) olulew
Akl (3 agl) 5yl dalize) Oled) (SSy >
iyt Ao 3 Apl) Gyl 29> Y AN G150 — ¢
b G @ Ol 5 e 0L Glo e st Sk
g gt 3534l oLl leaS” n Bibatll e abill) oLl Sl g gust
gl les)) da G?U (\Y’) Jj-b.- TP ¢ el rT o il cslsT
(V¥) dgu
s 2 Alaig gl ple- Y1 G 0L Gl

gsara (3] oSS e A5 g o> Ly @ vass
Aadlid) slaal) cilaas
Yeqas £Y¢ otYo Y)Y Y1Y. YY), £yoy YyYo
Ya Osala
Gole cpedl) Cilaas
Vegt.t vYe.d | yyes.x YAY VYA | AAY.E | OYYYYLY | AYYLA ggle
e
Al el
FYVY.€ Yav.1 £.9.Y A ERY FARSLZR S & U6 S TN C R Y Rt : )
Yale Ogile
ol ciliaS la
VEOFALY | YYYY.o | FAVY.Y | YVLEY | VA0 | NT.L) | VALY | QYA N
Ya Qe

1

slazely (VY5 11) Ko wbly e Tolaze) a= Ul Jas o 0 jduald
(VYs Vo) dodr obly e

(Jj_._a'\.qﬂ\ Sl Y§

PY YU psSTaY EEA S ayy




o) g o ot eb:ﬁ\ dnal>
Eelazr Y1y L) pgall A2

Jore 5 ooly 2gm ks Jp Ogbe 0tYo cil o il
a3l oLl leST (3 BYI 9o Ly (ool o O Lazy o Usds £Y 67
ot 0SS Gl ST 2l ST e LT T e Y Yo
Loz o Oseka YYVY,YF 4 il e a8 ol o gl S (sl
DlaS 225 LS Tp O YAV s a8 (0 LT (0ls (20> o
Osebe V019,05 5 a8 el 4 07 (o0l (o 0T ) 5
o5 Al oleS” 5015 e 0sle YT Goly o b
O Cas ol liaS” Bl Olem iy o Ol VYAV LT (ool 252
coly @bl Olo oS ST e gt S sl o
o B o T Ogde YYYY 0 4 25 oly ad T Osde¥AVY))
il 33524 oLl SlaSy alasludl oLl LS (3 2l S
@ AL oLl LS (3 AUl dnd) Julsdl S0 S 6l
LAkl

Ryl iaze (3 Jgeed! Byglas ilrys —0

pel) gmie P e dlll dibie e Jaedl Bskes S S6
eld 2 @) Rrepll bl e dls Sy sl
Gl T I J ol ol Jopedd 2 al) sbUL Wad dmy o ¢lgzal g
= Je gubdl & e (et al., 2018. p 56 Karaoui,) La)6T
() €) Jodr (3 et Olalall oy ¢ ooyl

O ——iladll dall

pY Y STy €A 2V a)




G Belind doedl gl amy 3 WRpIT 9 Jgedly HUasYl
o Glas ugd folin 5 — g dbn 0@ Olabl2

(V€) dgor
s O Al § el 21U dag b Djegdyll SOl jan
S il b g S el BT el 25
€A uY ¢ oYY Ly
o,y LA £, VY e
YA €4 £V ony i
4 v,0 Y0 oA pyers
¢,y o,¢ Y% .,00 wi
*A £,y 0 w S
v,4 o,A ¢ o s

(DEM) 3 SlelisV 2356 sl U slie] e 2 j0all
Apfagdysll SVslall Gang

el o sl IS )l e Oyl Jules 8ylian) falas
(Jomll Byshos ST 055 sl o ag @l ple=Y1 O] o ¢ 51l
L ol ot 3515 axlumy ool il o O)ls ulas & LS
e Wajgl g adslall b e glaea) ded o Jpad) @y ¢ 25dd
:(Miller,1953,P.9) &l slall o Ll Jpadl - Ss gl

L U 5 abs [T 2ol dolas = 3l folas
S s o]

dWly cble diw il SKad ) il a2l Ly
Bpodag S inger g Dgd 18 Loy (Jseedd yglas 5T 0055 LG
Oy (2l (3 Jamed! Bpslas 3305 A1 Sl a3l jdd & a9
o BIUT((VA) 211 8 B Jales Ao 50 550 (oly o
L dl b IS s o (YY) b oy poh SOlSS Bl

(Jj_._a'\.qﬂ\ Sl

PY YU psSTaY EEA S ayy

Yy




Yey

o) g o ot eb:ﬁ\ dnal>
Eelazr Y1y L) pgall A2

eyl dg ezl

S JIbl o BN e Ayl BUS w1yl BLS
W Al e e Jeed) Sy cmendl Leolesl asLacey
:(Horton,1945, p283)

D =EL/A

@ 1)l JIgbl ¢ 9ot EL ¢ 25! Jsb L (o5l ol A 1o
iypedl BLST A D (b dluws

Al 2s oo bl (3 Cypadl BUST O Jdoudly gkl e ond
dlsd e (18 W) s Wl goly o 3 el cals e ¢ 5
Sy (I e (67 0 (7o) Ly oy ags sl 2l (3 LTy
ol &5 G ¢ UL o AU GbLL (3 W5 Caypead) BLST O] J4d))
Wt plsol el o 4l (3 5 BT e b (gile 093 3l de,e
Cupadl) BUS 5 Ly A (3ly (s W) @l e 1 S5y 2
L b (ool Jas call e oAl

i-Ldly dedl B slasl B e e st IS
:(Horton, 1945, p285) aJul dstall s ade Jsadl - Siy oo

F=ENU/A

F boisles & Bl S pa2 ENU (25 >l A 1
A S

ol o O AR 3 8 S0 e el O ol e e
230 83y (oy (58 NSS Jdae BT O Ly (oS5, A > osm
Ll Ul st g,ed) SIS Jidre b ¢S/ GF e e

O ——iladll dall

pY Y STy €A 2V a)



G Belind doedl gl amy 3 WRpIT 9 Jgedly HUasYl
o Glas ugd folin 5 — g dbn 0@ Olabl2

SISy alg Amlons Sy (3 ipnad) BUST 3505 G 3y ¢ j2ls>= N
Jies Lo Ly (bl o (3 Y1 Vs 33059 eVl bsin als”
akd) 3 oLl 5y el baiw |a Lis el S
Gl SleS Ban 3 il R Bl i sl Ao
il ot B sl o ) (1 3 iy i) o Jld
il oled (3 Lgallanly HUaeSU hall Jolodl Glaczal s e
Sy 2l Y ods (3 Jged) adlezs! e 2y L (1983, p.85 Wood,)
(YA 2 VAV () U Aol e Lgde Jguad)
Rb=NU/ NU+1
F o oW asl i)l g sa2 NUHL cbo 253 23510 § g0t NU 1o
comid) A Rb 58 1SS

Co i) dibte plel (3 sl 2 b5 o) e 0
E 2y W o Lo ((HA 0)F) Ly (A o (3 Ll O
(1) st cntdll s 3 Pl BT ST (60l

Pl s eyl Ll dsgaz ) dug (e Lo sl
il i Jo el S (luld) sda S ey e 8 dikais
Lolsl Sla OF pladt flondl) o a5y () £) IS8 amzgg ¢ oyl
i 3 w5 2lel s by AW Jpdl el wibie (3 o
gl Alarm ibate 3 o8 2l Ao Ty il gl Joodl alez)
aisall J g

(Jj_._a'\.qﬂ\ Sl

PY YU psSTaY EEA S ayy

Yée




o) g o ot eb:ﬁ\ dnal>
Eelazr Y1y L) pgall A2

/ o
5.1 ; ) 5 - e
. PO b O | A
,‘ P s % ([ / - () ..
X7 o i i > s

4
\

of-mmmmmm—a

£
1‘.
&M-
£
L
[0 8 S
13

na o S A g e el hind Sl A
g o S i) g i Syl ghind i B
A 1ol ) i) e An Al sl C

Jodr obly obly Lo blasly ((El-Shamy, 1992) : Lol
(\¢)
g S Al G Cypad) 2l orgdgyldl sl () £) IS

41°300°E 420O0TE 42°"300°E A3 0O0°E
= s 3 s i
E ~._ .- L&
= Al A3l . X ey Again Tk =S
R
= e e
=3 g
=1 L=
= >
=
B =
=27 =
b =

=
£ £
g - =
2 b3
A
Sagh ams
=
E=% =
= L=
= ; =
-
o 10 20 20 so
T - -
<1-300°E 4z00E a>-300€E +3-00E

Yso 05_3\-0.‘:.‘1 Sdal!

pY Y STy €A 2V a)




G Belind doedl gl amy 3 WRpIT 9 Jgedly HUasYl
o Glas ugd folin 5 — g dbn 0@ Olabl2

ladl ol BB by oo blasl iU fee e 1l
(10) JS&
PR P AN (P PP [ S PO [ N Pev

S of 2 () ¢) K2 mslg bl gl eaid) Ll s
S5 @oly 2l oy Al Jpd) Ale| B (3 w5 pple-T WO
o Pl s Lty iy (oly psh L) Ul E e ey o
Pl BL Crasy gy Jo 1y gl Jaedl dlenl aibie 3
Pl g Ty (Wblshl 33055 JUEY) 30iy el ¢ o) gl 13
(Fy by e Jerady el Jsedl g dlen) Wb (3 —
gyl iy pad) ol

aliandl doid) yol2 oy 3 Jged! 0 Ly

3 W 5 @) and) Jalal) on s o a3 ped) A0
lad) Jlawiy gudly Gl a8 1 08 Co thalizld) Gl
b s d) @5 Ul Joeudb ol Y sy dglazat)
Aperd) Baldzol 3 55 W g daeadl 2l s LY des 5pS
Slas alely wluall CISS sl Al @35 e OF LS ikl 3
Jgmmadl s 0L I cipoid) Lbs Lo a3lo] wLud o L faldly
o Al pgo Tl e tibin O 8 Bl 2 am 3 Ll
Gl Baw Sy dtd) Slasdl dgarlse o dilall 5,05 w3y bl
Aadind) 2ol ol ol (3 Jgeedl 3T auls 4} Gl 0 2554 oda

Oj_._a'\.qﬂ\ Sl

PY YU psSTaY EEA S ayy

AR




yev

Al 5am 9 kot ALY dmslr
Lelazlg Lilusyt pylalt A2
o Mg aslly Olanlly (Bl O 3 Lagh @ oo s b il
IS ol (3 sl oV lazs) ks Je denw ddels Lotl s sLid)
Bl Sl lebls sl ly Olaally GlIL aold) Lildl ae (Vo)
ol el e g
et O Ulaia & B0 3 Jged) 56 -
fod ) 3 nS S 5 ) Gl b e ) s
Bl el (635 o s 2 e B LU & Lopas (Sl
S5 Gl S ol ey 2t SR iroy 2 A D14 )
bz L (Gl as ¥aae 835 ) Jgedl 635 LS Jad) @l 3
ool LoV oY Ty . Laldl salely tleall llas (3 558 IS
350y ol S ediy L Qs dle S slas¥l LIS Jge
Joredl 50 oo 0B &lls o Ly (Bl Glan 2585y oldl Gy (end
roeisS Bolies Job obd Lygo dny s 0 @ BN s
o U o Sy izl bl iy dued) aa) 5:UST ezl
i) oo (3 Jged! blig Gl i M i ¢bls se =
VLY Oy day sy Gl i oy adelss dbys Laxy Sldy
oy WS Bl sy Jaed) Slos Be 5l4] ¢ ay il Bzl
(V1) S5 (Vo) Jgar oo

O ——iladll dall

pY Y STy €A 2V a)



G Belind doedl gl amy 3 WRpIT 9 Jgedly HUasYl
o Glas ugd folin 5 — g dbn 0@ Olabl2

(Vo) dgur

o 2 idlase § Jpe gl Slryl a5 G Jal) A5 J1sbl g
3 d‘:”(i:l o el é;’ﬂ(’";i‘}"‘ o) Byslas- iy

YV, Yoy 8 las-

YAy YAe Uawgao

Y&,V YYe Ladsus

VY VeV dwgyhs pd

Yoo 4.4 Jwy

Vo obde Al eedll Lidl Lo olae) iUl fee e el
ATcGIS 10.2. zobiyy plisaanl 00 v vv:

ool S8 (3 a5 Glall o ske Vbl Sla OF Jdodl o 2y
Aol il el eV an & S G Losas 3l
W$GQ\W¢MJL¢ML}%$M\L}§T¢>pﬁ&
LS (el s o Gl odd ala gblu ol s (2l odd
L sy 8hdl Joodl 3 G (3t Gl 0 oS VoY 52 0T il
g 3 Gkl L iyl ailaig Gl JIgbl Jla] e %0 YV 54 Jsg
Js bl (oSTYAe 52 UIobT il calam sl 5yladl I3 o) blio (3
i el 28 SUI ag iyl ailais Gl Jlsbf L) e Y0 ¥
Bl o> Jsed) Gbli 3 ag @ Gk Jbl IS e 3
At e Y0 YV gt Geed T 28 Gl 2y (oS YY 0 54 daisll
Ayl dikig G b))

Jptr o ez S Bl Jgodl 39kt (o a5 ) Blall 23 o

(Jj_._a'\.qﬂ\ Sl

PY YU psSTaY EEA S ayy

YEA




Gl dgm o e eh:ﬁ\ dxal>

il g sl aglalt A2

St sl (V1) S8 e ol dIsbT aad éy ol ik 1(11)

@S VYo dl ey Jskey Glall JobT any (slly ¢ Jomy S5 (o0l 1y, (3
oS VA AL bar ol i Ll b ek

41°300°E 42°00°E 42°30°E 4300
A i i i

e ey e i

= -
2 g
B B
z .

18°0U'N
n

LA
18°30UN

180N
'

2
0 10 20 40 60
41°300°E 42'00°E 42 300E OO

adadl Y1 Lbsl) gt — a8l Baldl Og5al 3 10l
(V8) Sy a1 888 ple s

Y9 O}—i\.«i’.‘\ Sdal!

pY Y STy €A 2V a)




G Belind doedl gl amy 3 WRpIT 9 Jgedly HUasYl
o Glas ugd folin 5 — g dbn 0@ Olabl2

(1) S5

ddlass L) 2l § Jgeed) Blozml o sly G )1 82 g8

oty
(V1) Jgr
G LW Jond! 8yshaxt e Lol s\ G Bl @bl ey o
gl Jgby cavs O] o) ¢
oS e sk o35 b <SS (glg by Layp oy |
oS €0 sk mgspe b S (3l Bl Il ikey | Y
PfY’. d}b Gjé}‘&'fb Ly 31y .\.9\3) 3\;-\}‘45\ Byrw dhaog Y
@3y Wdlgyy ST (goly
SVVO Jgargppab | T 2T ol iy | ¢
<~
v{ﬂh J}Jaa éijb ;\J}.’ ‘5"} .@\3) 5.\.“.& 5‘;«11-&) o
oS e Jole b > s3ly B9l saylel oy | %
63y WBlgyg LU (galg B
S Ly i g3ly dblgyy S5 gdly Wl e Je iy | v
<~
0510 sy 3 b ooy udlyy | il g iy | A
S VA sk I3 3 b by g3lg Wlgyg Jo= (s3ly | St b2 Gbiloy 4

D) ki wdleakll LAl Lo blasl @l Jes e 1l
AI'C GISIO.z r\v\.}wb O v v v v

s 28 Adlaie & OV el G Jged! 3T — Y

Bl 230Vl (12 o sl G egptl) 1 lenl) wisdl e
ghlie 3 Lamd) adly LI Slaamd) pli5 Lodind (Jgend) Jlos 3305 3
3% GVl o Aorgds)ddly Fergdgbioasdl alsall dsT 093 w35V
ST 85k Leiblsy oLl (ST alex) o iy L colll gl shast ) s

(Jj_._a'\.qﬂ\ Sl Yo.

PY YU psSTaY EEA S ayy




Yoy

Al 5am 9 kot ALY dmslr

Lelazlg Lilusyt pylalt A2

2 e Al ey Bilaall gL clas) OF LS (Jgdl ol

ook L ead) LA B Casliayg ol jolamdl e i L c33LEY)

Al O A @l (Yere ple dl Yeee ple b Jged) 1E

Wang , et al., 2024, ) 7Y¢-Y+ dey Jodl &)lsS oo oy il
(p25

Sleomd) Jhital Lolie ol dal e O ke 13,3 aay

Bl ol i Bl Wil i Slrond) el ol 2 2385

5 ($3lgy iy (3l gab RagYl oAl ey (Bl sl daasl ol
oy ((p20 2014, Ouma,) by (s3lay ¢ = Solyy A (s3lay
o g WS gl by Gypadl ISty edley dlanll Dl
Lol b Lad o e o8 aibie (3 ol OF a5 (V) S
DSy ddboial) 3l 33,8 0ol Argdall oy By il 23ly 3las)
T RONRT e NI CN NN X (TN S NIRRT
LW bl (3 gt JUby Ll £l 4l 30
iyl 2ikis Gles 55 gilaie s OF (VV) IS L 0 many
o el dlly AL daile e ey ol il 3l Y
Ll (s il Jgenndl VLY 548 89000 Lo jme didail) 3ng (laf alasle
Jsem lozml I3 ag Ll Adle Cgir 3 S50 AW lmall aalail)
% Rl s Akl (3 St Bpke las Dlaad dag LSl gt
iy e blazel Caad) Ma @y caibill 3 Joedl oVlea) a0
(Ve) K anhl dibie 3 Jgend) oY bz

O ——iladll dall

pY Y STy €A 2V a)



G Belind doedl gl amy 3 WRpIT 9 Jgedly HUasYl
o Glas ugd folin 5 — g dbn 0@ Olabl2

01')?01 42‘0“0’1 42'3?0'!.

o

200N

P Sans I~

19"30UN

100N

v T nJ v
41" 00E 4200E AT°0VE 43'00°E

aaboil BBY) bl gt — dgdlly Al Ogsadl By 1 el
AR R fLGJﬁM&

(1Y) S
S gt 2l & gl Blozml o sl L) enl) Slmoredl i
dulyd) ddlaie

JHL&:“J\ Sl YoV

PY YU psSTaY EEA S ayy




o) g o ot eb:ﬂ\ dnal>
Eelazr Y1y L) pgall A2

s 2 Mlase & Ao\ (2 G Jged) 30 Y

Jle de ksl S e GVl gyla awll ddbn Cios
W cabime 8y Bl aald 3 el 055 Lay Jsgud! 92 iy 31l
PB e Comd bl o I oSSs ) BLE (3 g
(VA) JSo oy ikl oot Jo 2ol Chlall slash Oge)lil)
O s G s b Ailaie (3 ) ALY Tag 2l sbU
S bl e e g Wl bl 3 a8 Aol GbUL Lo
il ol sl alasle o aJlidl el Vlg c0aly oladl cllable (3 ST
G 3yl hl2 dlile 3 S S Asl bl ;e il Jpm
ool s o el arly @) S bl asf S ey
A O s 3 5

O ——iladll dall

pY Y STy €A 2V a)




G Lolhand) el ol 2wy 3 WRYT 9 Jsedly HUasYl
o Glas ugd folin 5 — g dbn 0@ Olabl2

L
41 ‘J:)O‘E JZ'qO'E 42'3?01

200N

T
2000°N

19°300°N

18°300'N 19°00°N
L)
19°300°N

L)
18°300°N

18°00°N
L
18°00°N

41'33'0'5 42'(;(7'5 ‘2.33,0.5 ‘3,&0_5
il By Lkl pg e — gl B 952l 8l 1 el

(V8) JKag 2V 888 ple pes
(VA) JSs

S At 2l § Jgeed) Blozml o sl Aoy 2 )Y aigs
Ll yl) ddlace

Jj_d'\.a.ﬂ\ Sl Yo

PY Y sST AV EEA 5T ay




Yoo

Al 5am 9 kot ALY dmslr
il g ilusy) aglall A2

oo oS aehl G e dege Wbl (3 0 Sl 5y
Gl odn ol ey eadd) e A Bl 3 aslusy ald) an ded
Aol el 83b3) Aadll Jsldl e das @) colmyal) o 2ol CbLal)
Sl Jo Jotd Bpro Sl U] DA Lt G tolasd) e
Ll Jo &) 8,05 oty Wbl £) mi Lo iyl oLl it sy 2501
=f & ol asl )l e aikd) (3 Ose )bl dazay SUS (U] 3L W
G LB e VALl oday Alae By Ol 3 desne Leols del);
it W41 Al s o Lol aels b g dpes e Ll
IR bl Olind i 3 e & Ol [ty Joo ) il
.( Riley et al., 2017)
1 gmnl) Lt SIS e Cplsedlg doll Jold1g bkl — €
J8 oo B 3l Blsl Slanglial pes I e &5 Sl 3] et
538 @agldl as Wl oladl b (3 Logas daslly sl azd) 305
“ s abote (3 aelyllg oLl dalaad (3 Ul
adlaie 3)lo) |3 o0 Aeed) Bl JeSanly Jgeedl Cippad) ) 3l sy —
(lad) Sl (3 g a3limaVl ey s LgaZy Jord) ols slyi=Y s
obladl s i,
G 3 slad)l Slannsdl) Bl 23y o) G 3 gloal) sl tn =
bl 3 Wsas el Olgdl 8 n Jodl bl gbluy 3353
olShally A e Blisl) 35kt 2le ainall
sty GBI sl JBN Bl s e Jsel) Reglie Sb et -
ol dah me peMad sl gles Euidy (1AW Daglie slge plasanl,
NUPSWRI BRSSP0
S5 IV e el elos Cippeat il shan oLl s SISs i -

O ——iladll dall

pY Y STy €A 2V a)



G Belind doedl gl amy 3 WRpIT 9 Jgedly HUasYl
o Glas ugd folin 5 — g dbn 0@ Olabl2

O I Rt R O e i e L I NS TIEN

REREPANR
SesY1 Ay b Ol 2B Sldy ekl 2gdl S s -

SUE J8y Jsedl 35 873 s W o) DY) S Sty

A
saasly (gl (2 3 sl pis e s Bped) olbbsll cpd -

ggaid) mladd wlsa jlas) die eyl Jakod e

el

SlaS 83l el @ls st ] by o8l de 2ul oy
Ll ol 3 $Udy )l aibie 35 o2 VL Wile din by
bl g alsdly anhll dabie o oo Bl oladly da4udl
B3 2y e s o (oY) fadll ) b e o 338
A Ag M o Caeall Juab Wl colezdl faeb ady ol l) dibn olbs
ailote Ul lans Loty 5 ASM @3 Gud e gl Ty ds
0l JooVl WlaS woaly Eo ¢ bt b 329 ol ed e duly )
A oo ST ode s mgndl Jaal wlaS e 740 g Wl (3 553
IS Tae aladl et Jol Lol e O5TLS (oladly 835l jlael (0 0
Al ddbs olas

Ais bl oledll e dompaze Ulas W ) dulll dabi cuds
dmle iy olo €00 a8 0V Bl Bl JUaad) LS il
ohe €00 ALY e gl Bladly uldl) dibte Gl o0 Y0 TY
oo P4 el Sl i I Bladl WT 0 74 ] ales sl
Al Aidate dls g0 Y0 Y Qb Wiy (oo Y1

(Jj_._a'\.qﬂ\ Sl

PY YU psSTaY EEA S ayy

Yo




YoV

o) g o ot eb:ﬁ\ dnal>
Eelazr Y1y L) pgall A2

o8 s o el Gatlas Of 5 3 anls wasT gy
I e cas ST\ Y Bl b §ald sy cplanl) s S sl
oy yiaed) Sall alels il OF 85 0l gl Bl alel il
yyldly bt bl alels 5 colS e 3 olaly sagudly olad) 3

gyl dxpd) 2l o il ) djagsl oluldl wusT
G ¢Tp Ogle YYV O o2 il zikdl (3 Ld) 0L ol Jla) o
Oseka 0 €Y iy LS5 (2ly o5 & bl Oll) o sl Ji
a2y 2 3 ) DA e (3 2 BT O Ly Tl
o Oske YV YO

Glll e s Vbl dla 0F Gl (3 Jaaedl T aulys IS o 0ns
st o Al 3 L Bl 3 Lopas bl Jodl S8 3 o
2 ey WS ey e 2l e prall aed) Y1 an
£ kbl Jod) s bl 3 aull) adkis Gl W) o %0 YV,
raisdl bl (3 90 Y§V a3y b cilawstl) Joed) gblia 3 %0 Y ¥
g

Ay el Oy ey dlaall Slud) deld
o3 adball @ & oY1 el ddbis gles S5 gilaie dla OF gl
s e Shzd (Ol Waile e sy olodl dbile ay A gl
tory bl Wadle O (3 s 2l aikl) Wl (T abile e Jlesd)
gte Jgew Adlazm) ol

e A Jadl Al 3 a5 o)) GbUL Glaes Of s LS
il aaile o Adled) el Vg (0aly ol Slbile 3 S35 gl GbUll
Gl e davgie Jom Bl Gblis (3 a5 el gble Ss Laiy

O ——iladll dall

pY Y STy €A 2V a)



G Belind doedl gl amy 3 WRpIT 9 Jgedly HUasYl

o Glas ugd folin 5 — g dbn 0@ Olabl2
o)ty bl ghile & S g asl)

gt o Ak e bis g Yl Of Al s oo yebl 3,

Ll Tajge gr oo I o caibaill Beoid) (3 1) 3 2a3pe oy o
k) b 3 2olzy tadedl oLl 385 3 pgedy cdeel) Ala2iS Liga
ol Al g W aslall Joudl sisg 3y bl BUSU) 0L (651 dgx o
& Al ilan)l gbldly Glll Ol L ¥ ad) a2l Jo 5l
Raldisl (3 s G 35 0 LS gV Sluas is o Jonudl 2
oLl ady Bl a5y OIEMW pas @) izl BN 3 asl)
(P Sty Jaandly JUael ols 3)1s) BT psld) oda 55y iyl
e o Aibte (3 Reldaed) Bl ol Ojled) 332 & Leid g

(Jj__.a'\.qﬂ\ Sl YOA

PY YU psSTaY EEA S ayy




o) g o ot eb:ﬁ\ dnal>
Eelazr Y1y L) pgall A2

ety yolall
I)J\-&-L\ {ﬁji
Yoy aashlly ol asdi o)l -

https://www.mewa.gov.sa/ar/Pages/default.aspx
https://portal.aseer.gov.sa/ar Y « YY jpws dabis SJLJ =

Aol ad5Y1 labasll (Ol Lo 300 WISy (g dlly AL 022l By —

https://momah.gov.sa/ar/node/13020 Y ¢ ¢ 0 s
Bl deodel)l GBI S oW bl S ollly ael My s By -

(Y+1a 1V AA0) e dae) 14l
https://www.mewa.gov.sa/ar/InformationCenter/OpenData/Pages/home
.aspx

:cz-\}\ icslﬁ
g epes] 8\).\

Ll 0 Oy @ kYl ag (Y49A) Obosbe edlpl et -

Jsendly J\.h/ai}!\ ol sla> I(Y . ~'k) u«?‘)\ L Sl us c'c:.ﬁ\ AT =
Bralr &AW asle A8 cRngend) Agal WL 3 2 s)lsall ax
Bl dxlg 43U 5)lely sl Lol Eslh ¢ ol I csgmn S

e el eS8 555 el (YAAY) A e dast (Bl -
Al g UL daels RS- AL (Sdsmudl Ayl S Cyg
el saadl (el

o e 3R A s Y1 (144Y) Lo g0 (e -
Bgiae pé prearle Aoy () (o0ly sble ae & Jedl Ao SR
wﬁ“ s dmel> cg.)\;}“ w

YoQ Dj—i\-d.h Sdal!

pY Y STy €A 2V a)



https://www.mewa.gov.sa/ar/Pages/default.aspx
https://portal.aseer.gov.sa/ar
https://momah.gov.sa/ar/node/13020
https://www.mewa.gov.sa/ar/InformationCenter/OpenData/Pages/home.aspx
https://www.mewa.gov.sa/ar/InformationCenter/OpenData/Pages/home.aspx

G Belind doedl gl amy 3 WRpIT 9 Jgedly HUasYl
o Glas ugd folin 5 — g dbn 0@ Olabl2

S s sy T gylonall 3 e 2(1449) o il (Flo -
Bl (egadd

b = sy sl e (Yee)) Al e g ceddl us o -
Baalr — LY RLST— WAL o5 Gt 35S Wl chrglshisesr
5,23l

S ¢ a2 SISV d sy pen (Y4RY) (S0 Aot (Dt -
3l ¢yl

L3Eed S s Wl ol ((YAAR) e S (wpp -
i,wiﬂ\ 8‘4’5"

- Al-Harbi, M. (2021). Water balance assessment for sustainable
development in southwestern Saudi Arabia. Journal of
Environmental Management, 290, 112583.

- Alzghoul, M., & Al Husban, Y. (2021). Rainwater harvesting and
storage in Asir, Kingdom of Saudi Arabia using spatial
modeling and geographic information systems. Desalination
and Water Treatment, 233, 19-29.

- Arnold, B. C., & Sarabia, J. M. (2018). Analytic expressions for
multivariate Lorenz surfaces. Sankhya A: The Indian Journal of
Statistics, Series A, 80, 84-111.
https://doi.org/10.1007/s13171-018-00158-9

- Cook, R. U., Brusden, D. Doorn Kamp J. C., and Jenes, D. K.
(1982): Urban Geomorphology in Drylands, Oxford Univ. press,
London & New York.

Qj—.—dw‘ Sl Y-‘ .

PY YU psSTaY EEA S ayy




Al 5am 9 kot ALY dmslr
il g ilusy) aglall A2

- ElI-Rawy, M., Batelaan, O., Al Arifi, N., Alotaibi, A., Abdalla, F.,
& Gabr, M.E. (2023). Climate change impacts on water
resources in arid and semi-arid regions: A case study in Saudi
Arabia. Water, 15(3), Article 606.

- El Shamy, 1.Z. (1992) Recent recharge and flash flooding
opportunities in the Eastern Desert, Egypt. Ann. Geol. Surv.
Egypt.

-  HORTON, R.E.,, (1945): Drainage basin characteristic,
geophysics. Union. Trans., V., 13, PP. 350-361.

- Miller, V., (1953): A Quantitative Geomorphic Study of
Drainage Basin Characteristics in the Clinch Mountain Area,
project NR 389 — 042, Tech. Rept.3., Columbia Uni.

- Peel, M. C., Finlayson, B. L., & McMahon, T. A. (2007).
Updated world map of the Koppen—Geiger climate
classification. Hydrology and Earth System Sciences, 11(5),
1633-1644. https://doi.org/10.5194/hess-11-1633-2007

- Riley, L, Behera, S. K., & Singh, A. (2017). Agronomic
challenges and opportunities for smallholder terrace
agriculture in developing countries. Frontiers in Plant Science,
8, 331. https://doi.org/10.3389/fpls.2017.00331

- Sharma, P. K., & Suresh, N. (2019). Groundwater recharge in
fractured rock aquifers: A geotechnical perspective. Journal of

Hydrology, 576, 256—-270.

Y1) I C)j—i\-ai.h Sdal!

pY Y STy €A 2V a)



https://doi.org/10.5194/hess-11-1633-2007
https://doi.org/10.3389/fpls.2017.00331

G Belind doedl gl amy 3 WRpIT 9 Jgedly HUasYl
o Glas ugd folin 5 — g dbn 0@ Olabl2

- Smith, J., Brown, K., & Lee, M. (2020). Application of Lorenz

Curve in Rainfall Concentration Analysis. Climate Studies,
45(3), 112-130

- Tarawneh, Q.Y. (2015). Spatial variation of Saudi Arabia’s
annual rainfall using a regional prediction model. Arabian
Journal of Geosciences, 8, 4147-4160

- Thornthwaite, C. W. (1948). An approach toward a rational
classification of climate. Geographical Review, 38(1), 55—-94

- Wilson, E.M. (1980). Engineering Hydrology. Elbs and
Macmillan, London

- Scopus references

- AL-Areeq, A. M., Sharif, H. O., Abba, S. I., Chowdhury, S., Al-
Suwaiyan, M., Benaafi, M., Yassin, M. A., & Aljundi, I. H.
(2023). Digital elevation model for flood hazards analysis in
complex terrain: Case study from Jeddah, Saudi Arabia.
International Journal of Applied Earth Observation and
Geoinformation, Volume 119, 103330.

- https://www.sciencedirect.com/science/article/pii/S15698432
23001528

- Karaoui, Il., Arioua, A., El Amrani Idrissi, A., Hssaisoune, M.,
Nouaim, W., & Ait Ouhamchich, K. (2018). Assessing land
use/cover variation effects on flood intensity via hydraulic

simulations: A case study of Oued El Abid watershed

Qj—.—d\.«:" Sl I Y-‘Y

PY YU psSTaY EEA S ayy



https://www.sciencedirect.com/journal/international-journal-of-applied-earth-observation-and-geoinformation/vol/119/suppl/C
https://www.sciencedirect.com/science/article/pii/S1569843223001528
https://www.sciencedirect.com/science/article/pii/S1569843223001528

Al 5am 9 kot ALY dmslr
il g ilusy) aglall A2

(Morocco). Geology, Ecology, and Landscapes, Volume 2.

- https://www.tandfonline.com/doi/full/10.1080/24749508.201
8.1452461

- Wang, S, Li, R.,, & Wu, H. (2024). Integrated expression and
analysis of urban flood disaster events from the perspective of
multi-spatial semantic fusion. International Journal of Applied
Earth Observation and Geoinformation. 132,104032.

- https://www.sciencedirect.com/science/article/pii/S15698432
24003868#s0135

- - Romanized Arabic references:

- Al-Uhaydib, Ibrahim Sulayman (1998) M: Tawzi‘ al-Amtar fi
Jantb Gharb al-Mamlakah al-‘Arabiyah al-Sa‘lGdiyah, al-Riyad,
Jami‘at al-Malik Sa‘td.

- Al al-Shaykh, ‘Abd al-Malik ‘Abd al-Rahman (2006) M: Hasad
Miyah al-Amtar walsywl wa-ahammiyatuhu lil-mawarid al-
ma’tyah fi al-Mamlakah al-‘Arabiyah al-Sa‘lGdiyah, Kulliyat
‘ulum al-Aghdhiyah, Jami‘at al-Malik Sa‘dd, al-Riyad, al-
Mu’tamar al-Dawli al-thant wa-al-Mawarid al-ma’tyah wa-al-
b1’'ah al-jaffah

- Aljrash, Muhammad ‘Abd Allah (1981) M: al-‘awamil al-
mu’aththirah fi kammiyah al-Amtar ‘ald Gharb wa-Janub al-
Mamlakah al-‘Arabiyah al-Sa‘Gdiyah, Majallat Kulliyat al-Adab,

Jami‘at al-Malik Sa‘ldd, al-mujallad al-thamin, al-‘adad al-

Yy I C)j—i\-ai.h Sdal!

pY Y STy €A 2V a)



https://www.tandfonline.com/doi/full/10.1080/24749508.2018.1452461#abstract
https://www.tandfonline.com/doi/full/10.1080/24749508.2018.1452461#abstract
https://www.sciencedirect.com/science/article/pii/S1569843224003868#s0135
https://www.sciencedirect.com/science/article/pii/S1569843224003868#s0135

G Belind doedl gl amy 3 WRpIT 9 Jgedly HUasYl
o Glas ugd folin 5 — g dbn 0@ Olabl2

thamin.

Khidr, Mahmid Muhammad (1997): "al’khtar jiyamarfalGjiyah
al-ra’tstiyah fi Misr, ma‘a al-tarkiz ‘ala al-suydl fi ba‘d manatiq
Wadr al-Nil", Risalat majistir ghayr manshtrah, Kulliyat al-
Adab, Jami‘at ‘Ayn Shams.

Salih, Ahmad Salim (1999): "al-suydl fi alshara nzryan w'mlya"
an, Dar al-Kitab al-hadith, al-Qahirah.

‘Abd al-Samad, Mutawalli ‘Abd al-‘Aziz (2001) Hawd Wadri
wtyr-dirasah zhiyamarfullzhiyat, Risalat dukttrah manshdrah,
Qism al-jughrafiya — Kulliyat al-Adab — Jami‘at al-Qahirah.
Mahsib, Muhammad Sabri (1997) jiyamarfalGjiyah al-ashkal
al-ardiyah, Dar al-Fikr al-‘Arabt, al-Qahirah

Mdasa, ‘ald Hasan (1989): mnakhat al-‘alam, Dar al-Fikr,

Dimashq.

(Jj_._a'\.qﬂ\ Sl

PY YU psSTaY EEA S ayy

yYa¢




/\

A Mathematical Model for Enhancing Financial
Planning through Behavioral Insights

Prepared by:
Author: Eyas Gaffar A. Osman
Affiliation: Applied College, Shaqra University
Email: eyas-gaffar@su.edu.sa

ASshdl 30 I e é&\ Lbosdl ;iad 2 Csj:'
3l

Ol auJl s nr b
Ldpdad) ASSH (o o) e
&3 saud) A ya! Sl ol 8% daslr

Conl ‘.Jj's @)B Eondl 3949 'c_g)\‘.i
Y Yo AVY - 2y eev/Y/1a Y Yo v\ Y - myegn/a/Ny



mailto:eyas-gaffar@su.edu.sa

s



Imam Mohammad Ibn Saud Islamic University
Journal Of Humanities And Social Sciences

Summary:

This study aims to bridge the gap between behavioral theory and financial
practice by developing and testing a mathematical model rooted in the
Theory of Financial Planning Behavior (TFPB) that quantifies how
behavioral drivers—Financial Satisfaction (FS), Financial Socialization
(FSo), and Cognitive Factors (CF)—influence financial Intention (I),
Behavior (FPB), and Outcomes (FO). To achieve this, a linear
mathematical framework was constructed to model the causal pathway
from behavioral inputs to financial outcomes, and its dynamics were
tested using a 20-period Python-based simulation with a controlled
intervention of a 25% increase in FSo at period 10, supplemented by
scenario analyses to compare the impact of strengthening different links
within the model. The simulation showed that the intervention increased
I, FPB, and FO by a sustained 10.2% each, with an elasticity of 0.41,
while scenario analysis revealed that enhancing the translation of
intention to behavior and behavior to outcomes yielded the most
significant improvements in FO (28.6% and 25.0%, respectively), far
outweighing the impact of boosting initial drivers. Based on these
findings, the model demonstrates that the most effective interventions are
those that facilitate the conversion of financial intentions into actions,
providing a quantifiable framework for policymakers and suggesting that
focusing on behavioral implementation—through tools, nudges, or
coaching—offers the greatest potential for enhancing financial resilience.
Keywords: Household Finance, Intention-Behavior Gap, Financial
Socialization, Computational Simulation, Financial Resilience
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Introduction

Effective financial planning stands as a vital pillar of individual and
household prosperity, fostering long-term financial stability and
the capacity to endure economic uncertainties (Lusardi & Mitchell,
2014). In an era of evolving global economic conditions,
characterized by rapid technological advancements and
fluctuating markets, the relevance of sound financial planning has
grown increasingly apparent. However, real-world financial
behaviors frequently deviate from the assumptions of flawless
rationality embedded in traditional economic models. The field of
behavioral finance has robustly demonstrated that financial
choices are not solely the product of calculated utility
maximization but are molded by cognitive biases, emotional
reactions, and social environments. Pioneering work by Kahneman
& Tversky (1979) and later contributions by Thaler & Sunstein
(2021) have underscored the necessity for planning frameworks
that weave behavioral insights into their fabric to better align with
observed human behavior.

To address these complexities, the Theory of Financial Planning
Behavior (TFPB) emerges as a compelling framework. As proposed
by Xiao & Porto (2019), TFPB suggests that an individual's
intention to pursue effective financial planning hinges on three
central elements: Financial Satisfaction (FS), Financial Socialization
(FSo), and Cognitive Factors (CF). While recent Scopus-indexed
research substantiates these components—for instance, linking FS
to savings intention, and Liang et al. (2023) confirmed the role of
CF in investment choices—a critical gap remains in their
guantitative integration. Studies by scholars like Patel and Singh
(2023) affirm the profound impact of FSo, yet they do not model
its interactions with other behavioral drivers in a holistic,
predictive framework. This absence of a unified mathematical
model that operationalizes the full TFPB framework hinders the
development of targeted, evidence-based interventions.
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The value of this study lies in its ambition to connect theoretical
behavioral insights with tangible financial outcomes. With
economic pressures mounting—driven by factors like market
volatility and shifting societal norms (Chen et al., 2024)—grasping
how behavioral elements bolster financial resilience has become
indispensable. This research endeavors to meet this need by
crafting and testing a mathematical model rooted in TFPB,
providing a novel tool to quantify and elevate the efficacy of
financial planning practices for researchers, policymakers, and
financial advisors.

Research Problem and Gap

Despite increasing acknowledgment of behavioral influences on
financial decision-making, a substantial void persists in the
quantitative synthesis of these factors into practical models.
Conventional economic frameworks, such as those anchored in
expected utility theory, often fall short by neglecting the intricate
interplay of psychological and social determinants, leading to
inaccurate forecasts of financial behavior (Liang et al., 2023).
Contemporary studies indexed in Scopus, like Patel and Singh
(2023), affirm that Financial Socialization profoundly shapes
enduring financial attitudes, yet they do not extend their analyses
to model its interactions with Financial Satisfaction or Cognitive
Factors. Likewise, Johnson and Lee (2023) delve into the cognitive
underpinnings of financial literacy but fail to construct a holistic
framework tying these elements to actionable behavioral
outcomes.

This deficiency is particularly pronounced in the scarcity of
mathematical models that operationalize TFPB’s propositions.
While qualitative contributions from Xiao and Porto (2019) and
similar works have enriched theoretical discourse, the absence of
guantitative instruments restricts their utility in crafting targeted
interventions for individuals and communities. Furthermore, as
economic conditions evolve amid technological and societal shifts,
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the demand for dynamic, evidence-based models intensifies
(Zhudro & Sanchez, 2024). This study aims to bridge this gap by
developing a model that quantifies the effects of FS, FSo, and CF
on financial planning behaviors and traces their downstream
influence on financial outcomes and resilience.

Objectives and Research Questions

The core aim of this study is to formulate and evaluate a
mathematical model that measures the impact of behavioral
factors on financial planning, using TFPB as its theoretical anchor.
Specifically, the model seeks to:

1. Define the relationships between Financial Satisfaction,
Financial Socialization, and Cognitive Factors and their
collective effect on the intention to adopt financial
planning behaviors (l).

2. Connect this intention to actual Financial Planning
Behavior (FPB) and its subsequent impact on Financial
Outcomes and Resilience (FO).

3. Deliver a predictive instrument for policymakers and
financial advisors to strengthen individual and community
financial well-being.

Key research questions driving this inquiry include: How do FS,
FSo, and CF interact to form the intention to engage in financial
planning? What is the magnitude of the linkage between this
intention and actual financial planning behavior? To what extent
do these behaviors enhance financial outcomes? By tackling these
guestions through numerical simulations, this study provides a
rigorous, data-informed approach to dissecting and optimizing
financial planning processes.

Methodology Overview

The proposed model designates FS, FSo, and CF as exogenous
variables that shape the endogenous variables of Intention (l),
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Financial Planning Behavior (FPB), and Financial Outcomes (FO).
For simplicity, linear equations are utilized: Intention is modeled
as I =a, X FS5+a, x FSe +a, Xx CF, FPB as FPE=b x I, and
FO as FO = ¢ X FPE, where a,,a., a5, b, and ¢ are coefficients
informed by theoretical assumptions (e.g.,
a, =03,a,=04a, =0.3,b=0.7,¢c=08). A Python-based
simulation spanning 20 time periods, incorporating a 25% increase
in FSo at period 10, assesses the model’s dynamic responses and
predictive reliability. This approach draws on recent quantitative
methodologies in behavioral finance, such as those in Smith et al.
(2024), to ensure both robustness and applicability.

Contribution and Scope

This research advances the field by presenting an innovative
mathematical framework that embeds behavioral insights into
financial planning, addressing a pivotal gap in theory and practice.
By responding to current economic challenges, it offers a timely
resource for bolstering financial resilience. The study focuses on
individual-level planning, though its findings hold potential for
broader community applications, paving the way for future
empirical testing and policy development.

Literature Review
Theoretical Foundations: Behavioral Finance and TFPB

Behavioral finance has emerged as an essential paradigm for
deciphering departures from the neoclassical premise of flawless
rationality in financial decision-making. Foundational work by
Kahneman and Tversky (1979) on Prospect Theory illustrated how
cognitive biases, such as loss aversion, systematically sway choices
under uncertainty. The field generally rests on two pillars:
psychological biases affecting individual decisions, and the limits
of arbitrage that prevent rational actors from correcting these
deviations (Barberis & Thaler, 2003). These psychological
underpinnings, including overconfidence (Barber & Odean, 2001),
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mental accounting, and present bias, create a landscape where
financial choices are often driven by emotion and cognitive
shortcuts rather than pure utility maximization (Shefrin, 2002). A
prominent example is hyperbolic discounting, where individuals
disproportionately favor immediate rewards over larger, later
ones, explaining procrastination in saving and investing (Laibson,
1997). To counteract these tendencies, later contributions by
Thaler and Sunstein (2021) introduced "nudges" as mechanisms
to guide individuals toward improved decisions, emphasizing the
power of carefully designed interventions.

Within this landscape, the Theory of Financial Planning Behavior
(TFPB) provides a structured lens specifically tailored to the
financial planning domain (Camerer & Loewenstein, 2004). As
proposed by Xiao and Porto (2019), TFPB asserts that Financial
Satisfaction (FS), Financial Socialization (FSo), and Cognitive
Factors (CF) collectively propel the intention (I) to undertake
financial planning, which in turn influences Financial Planning
Behavior (FPB) and ultimately Financial Outcomes (FO). This
theory adapts broader behavioral models, like the Theory of
Planned Behavior (Ajzen, 1991), to the unique complexities of the
financial realm.

Financial Satisfaction and Its Role

Financial Satisfaction (FS), an individual's subjective evaluation of
their financial status, is a crucial intrinsic motivator for planning.
Research confirms that FS is a significant component of overall life
satisfaction and is determined by a mix of objective factors (e.g.,
income, savings) and subjective perceptions. Lusardi & Mitchell
(2014) established that elevated satisfaction correlates with
enhanced financial preparedness. When individuals are
dissatisfied, it can trigger a desire to change, thus increasing their
intention to engage in planning activities, as shown in studies
linking low satisfaction to increased saving behavior (Asebedo &
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Seay, 2018). This study positions FS as a foundational variable,
hypothesizing its positive effect on planning intention.

Financial Socialization: Social Influences on Behavior

Financial Socialization is the process through which individuals
acquire financial attitudes, knowledge, and habits. This process
begins early in life, with Shim et al. (2010) and LeBaron et al.
(2020) showing that parental guidance is a strong predictor of
later financial independence and positive financial behaviors. The
influence extends beyond the family, as peer networks also
significantly shape financial decisions. For instance, powerful
experimental evidence from Bursztyn et al. (2014) confirms that
individuals' investment choices are directly influenced by the
observed choices of their peers. The importance of these social
and cultural norms in shaping economic behavior is well-
documented (Alesina & Giuliano, 2015). Our model, therefore,
casts FSo as a vital exogenous factor that reinforces intention
through these multi-layered social channels.

Cognitive Factors and the Intention-Behavior Gap

Cognitive Factors, including financial literacy, are essential for
converting intention into effective action. A seminal study by
Hilgert et al. (2003) found a direct link between financial
knowledge and prudent financial behavior. However, the path
from knowledge to action is fraught with challenges. While higher
literacy is linked to better outcomes like retirement planning (van
Rooij et al., 2011), many interventions show limited impact. A
major meta-analysis by Fernandes et al. (2014) and a systematic
review by Goyal and Kumar (2021) both concluded that while
financial literacy is associated with positive behaviors, financial
education programs often have surprisingly weak effects on actual
outcomes.

This highlights one of the most significant challenges in behavioral
science: the intention-behavior gap (Sheeran & Webb, 2016).
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Forming a positive intention is a necessary first step, but it is often
insufficient for action (Armitage & Conner, 2001). Psychological
barriers like procrastination and self-control problems often
prevent follow-through (O'Donoghue & Rabin, 1999). Research
shows that even with strong savings intentions, many individuals
fail to act (Loibl et al., 2021). A powerful solution lies in forming
"implementation intentions" —specific plans for when, where, and
how to act—which drastically increases follow-through
(Gollwitzer, 1999). Our model directly addresses this gap by
separating intention (I) from behavior (FPB), allowing for a
quantitative exploration of interventions designed to bridge this
critical divide, a goal in line with applied research goals outlined by
Hastings et al. (2013).

Gaps in Quantitative Modeling

Despite the rich qualitative and empirical explorations of TFPB's
components, quantitative models that integrate these factors
remain scarce. While researchers like Zhudro and Sanchez (2024)
advocate for dynamic frameworks to forecast financial outcomes,
their focus is often macro-level. The absence of a quantifiable,
micro-level model that operationalizes TFPB restricts its utility for
designing and testing targeted interventions. This study addresses
this shortfall by formalizing TFPB into a mathematical model,
delivering a predictive tool rooted in the extensive empirical
insights detailed above.

Synthesis and Hypotheses

The literature overwhelmingly indicates that FS, FSo, and CF
positively influence financial planning intention, with cascading
effects on behavior and outcomes. Based on this synthesis, our
hypotheses are: (1) Higher FS elevates I, (2) Stronger FSo amplifies
I, and (3) Greater CF enhances I, with | serving as a crucial
mediator linking these antecedents to FPB and FO. These
hypotheses align with foundational findings from Patel and Singh
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(2023), Hilgert et al. (2003), and Chen et al. (2024), forming a
robust basis for the simulation testing.

Model Formulation

To mathematically represent the Theory of Financial Planning
Behavior (TFPB), we define the following variables and
relationships:

Variables

FS: Financial Satisfaction. This variable represents an
individual's subjective assessment of their current financial
situation.

FSo: Financial Socialization. This variable captures the
influence of an individual's upbringing, family environment,
and social network on their financial attitudes, beliefs, and
behaviors.

CF: Cognitive Factors. This variable represents an
individual's cognitive abilities, financial literacy, and
decision-making skills relevant to financial planning.

I: Intention to Adopt Financial Planning Behaviors. This is
an endogenous variable representing an individual's
conscious decision and commitment to engage in effective
financial planning.

FPB: Financial Planning Behavior. This endogenous variable
represents the actual actions and behaviors undertaken by
an individual related to financial planning, such as
budgeting, saving, investing, retirement planning, and debt
management.

FO: Financial Outcomes and Resilience. This endogenous
variable represents the ultimate financial well-being and
resilience achieved by an individual, encompassing aspects
such as wealth accumulation, financial security, debt levels,
and the ability to cope with financial shocks.

Model Equations
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We propose the following set of equations to represent the
relationships posited by TFPB and to link behavioral factors to
financial planning outcomes. For simplicity and initial tractability,
we assume linear relationships, recognizing that non-linear
relationships could be explored in future model extensions.

(1) Intention Function

Intention to Adopt Financial Planning Behaviors (l) is modeled as a
linear function of Financial Satisfaction (FS), Financial Socialization
(FSo), and Cognitive Factors (CF):

|=a1xFS+a;xFSo+ a3z xCF
Where:

e | =Intention to Adopt Financial Planning Behaviors
e FS = Financial Satisfaction

e FSo = Financial Socialization

e CF = Cognitive Factors

® 2, 3y, a3 = Parameters representing the strength of
influence of Financial Satisfaction, Financial Socialization,
and Cognitive Factors on Intention, respectively.

(2) Behavior Function

Financial Planning Behavior (FPB) is modeled as a linear function
of Intention (I):

FPB=b x|
Where:

e FPB = Financial Planning Behavior
e | =Intention to Adopt Financial Planning Behaviors

e b =Parameter representing the translation rate of
Intention into actual Financial Planning Behavior.

(3) Outcome Function
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Financial Outcomes and Resilience (FO) are modeled as a linear
function of Financial Planning Behavior (FPB):

FO=cxFPB
Where:

e FO = Financial Outcomes and Resilience
e FPB = Financial Planning Behavior

e ¢ =Parameter representing the effectiveness of Financial
Planning Behavior in improving Financial Outcomes and
Resilience.

Method
Simulation Design

To illustrate the logical coherence and dynamic behavior of the
model, we implemented a numerical simulation using Python. The
simulation was designed to demonstrate how changes in
exogenous factors (FS, FSo, CF) propagate through the model and
affect Financial Outcomes and Resilience over time.

Parameter Selection
For the simulation, we used the following parameter values:

e a;=0.3 (Influence of Financial Satisfaction on Intention)
e a,=0.4 (Influence of Financial Socialization on Intention)
e a3z =0.3 (Influence of Cognitive Factors on Intention)

e b =0.7 (Translation of Intention to Behavior)

e = 0.8 (Effectiveness of Behavior on Outcomes)

These values were selected based on theoretical considerations
and prior literature suggesting that financial socialization may
have a slightly stronger influence on intention than other factors
(Gudmunson & Danes, 2011; Shim et al., 2010).
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Simulation Procedure

The simulation was run for 20 time periods to demonstrate both
short-term and longer-term effects. To introduce a realistic
intervention scenario, we implemented a 25% increase in Financial
Socialization (FSo) at period 10, while maintaining baseline values
for other exogenous variables with minor random fluctuations in
Financial Satisfaction to simulate real-world variability.

Results

The simulation results demonstrate the dynamic behavior of the
model and illustrate how interventions targeting Financial
Socialization can propagate through the causal chain to affect
Financial Outcomes and Resilience.

Table (1) shows scenario Analysis Results, enhancing the impact of
Financial Socialization (FSo) by increasing its parameter (a,) from
0.4 to 0.6 yields the same 20.62% improvement as the FS scenario.
Interestingly, both FS and FSo adjustments lead to identical FO
scores (3.276) and improvement percentages, suggesting that
these two factors may have similar weights or pathways in
influencing Financial Outcomes in this model.

Improving the translation of Intention to Financial Planning
Behavior (I to FPB) by increasing its parameter (b) from 0.7 to 0.9
results in the highest improvement of 28.57%. This indicates that
strengthening the link between intention and actual financial
planning actions has the most substantial effect on Financial
Outcomes among the scenarios tested. It highlights the critical
role of turning intentions into behaviors.

Increasing the effectiveness of Financial Planning Behavior on
Financial Outcomes (FPB to FO) by adjusting its parameter (c) from
0.8 to 1.0 leads to a 25% improvement. This suggests that making
financial planning behaviors more effective in producing tangible
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outcomes is highly impactful, though slightly less so than
improving the intention-to-behavior link.

Table (1): Scenario Analysis Results:

Scenario Final FO Improvement (%)
Baseline 2.716 0.0

Increase FS Impact (a; | 3.276 20.618557

=0.5)

Increase FSo Impact 3.276 20.618557

(az = 06)

Improve | to FPB (b = 3.492 28.571429

0.9)

Enhance FPB to FO (c 3.395 25.0

=1.0)

Source: Author's elaboration based on simulation results.
Figure (1) shows:

Overall Impact: A 25% increase in Financial Socialization (FSo) at
Period 10 leads to immediate and sustained improvements in
Intention, FPB, and FO. The effect is most pronounced on
Intention (a ~0.2 unit increase), followed by FO and FPB (both
showing ~0.2—0.3 unit increases).

Magnitude of Change: The intervention has a stronger initial
impact on Intention, which likely influences the subsequent rise in
FPB and FO. However, the improvements in all three variables

O giladd! SAnll I YA

PY YU psSTaY EEA S ayy




YA

Imam Mohammad Ibn Saud Islamic University
Journal Of Humanities And Social Sciences

stabilize at a new, higher level, indicating a lasting effect rather
than a temporary boost.

Causal Pathway: The data suggest that enhancing Financial
Socialization may first boost individuals' intention to plan
financially, which then translates into better financial behaviors
and, ultimately, improved financial outcomes. The consistent
upward shift across all variables post-intervention supports a
cascading effect.

Limitations: The chart shows a step-like change at the
intervention point, which may oversimplify real-world dynamics
(e.g., no gradual adjustment period). The stability of baseline
trends also suggests the model assumes no external influences
outside the intervention.

Figure (1) Effect of 25% FSo Increase on Intention, FPB, and FO

Effect of 25% FSo Increase on Intention, FPB, and FO

451
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|
T

4.0 1 — Intention () - Intervention
-=-- Intention (I} - Baseline

— FPB - Intervention

--- FPB - Baseline

— FO- Intervention
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Source: Author's own elaboration from simulation results.
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Impact of Financial Socialization Intervention

The 25% increase in Financial Socialization at period 10 led to
significant improvements across all endogenous variables:

e Intention (I) increased by 10.2%
e Financial Planning Behavior (FPB) increased by 10.2%
e Financial Outcomes (FO) increased by 10.2%

These results indicate an elasticity of approximately 0.41 for all
endogenous variables with respect to Financial Socialization,
meaning that for every 1% increase in Financial Socialization, we
observe approximately a 0.41% increase in financial outcomes.

Scenario Analysis

Further analysis revealed varying sensitivities to different
parameter changes:

e Increasing the impact of Financial Satisfaction (a; from 0.3
to 0.5) resulted in a 14.2% improvement in Financial
Outcomes

e Increasing the impact of Financial Socialization (a, from 0.4
to 0.6) resulted in a 15.8% improvement in Financial
Outcomes

e Improving the translation of Intention to Behavior (b from
0.7 to 0.9) resulted in a 28.6% improvement in Financial
Outcomes

e Enhancing the effectiveness of Behavior on Outcomes (c
from 0.8 to 1.0) resulted in a 25.0% improvement in
Financial Outcomes.

Figure (2) shows:
Financial Satisfaction (a;):

e A 14.2% improvement indicates that increasing the impact

of Financial Satisfaction (e.g., from 0.3 to 0.5) has a
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moderate positive effect on Financial Outcomes. This
suggests that personal satisfaction with financial status
contributes to better outcomes, though its influence is
relatively modest compared to other factors.

Financial Socialization (a):

With a 15.8% improvement, enhancing the impact of
Financial Socialization (e.g., from 0.4 to 0.6) slightly
outperforms Financial Satisfaction. This implies that
exposure to financial norms or education through social
influences has a slightly stronger effect on Financial
Outcomes, possibly due to its role in shaping long-term
financial habits.

Intention to Behavior (b):

The largest improvement of 28.6% comes from improving
the translation of Intention to Behavior (e.g., from 0.7 to
0.9). This highlights that the ability to convert financial
intentions into actionable behaviors is the most critical
factor in driving Financial Outcomes. It underscores the
importance of overcoming the intention-behavior gap
through tools, motivation, or support.

Behavior on Outcomes (c):

A 25.0% improvement results from enhancing the
effectiveness of Behavior on Outcomes (e.g., from 0.8 to
1.0). This suggests that optimizing how financial behaviors
directly translate into tangible results is highly impactful,
though slightly less so than the intention-to-behavior link.

Figure (2): Impact of Parameter Changes on Financial Outcomes
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Impact of Parameter Changes on Financial Outcomes

28.6%

25

20

15.8%

15

10

Improvement in Financial Outcomes (%)

w

Financial Satisfaction (a1) Financial Socialization (a2) Intention to Behavior (b) Behavior on Outcomes (c)
Parameters

Source: Author's elaboration based on simulation results.

This scenario analysis suggests that interventions targeting the
translation of intention into behavior (parameter b) and the
effectiveness of behavior in improving outcomes (parameter c)
may yield the greatest returns in terms of financial outcomes.

Discussion

This mathematical model, and its illustrative simulation, provide a
valuable framework for understanding and quantifying the
relationships between behavioral factors and financial planning
outcomes within the TFPB. The model successfully operationalizes
the causal chain from Financial Satisfaction, Financial Socialization,
and Cognitive Factors to Intention, Behavior, and ultimately,
Financial Outcomes and Resilience.

1. Interpreting the Principal Findings in Light of Existing
Literature
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The findings demonstrate that interventions targeting behavioral
antecedents, such as Financial Socialization (FSo), can produce
meaningful and sustained improvements in financial outcomes.
The simulation showed that a 25% increase in FSo resulted in a
10.2% increase across all endogenous variables, with an elasticity
of 0.41. This result provides a quantitative dimension to the rich
qualitative literature on the topic. For instance, studies by
Gudmunson & Danes (2011) and Shim et al. (2010) have long
argued that family and social learning are foundational to adult
financial behaviors. The present model confirms their thesis and,
more importantly, provides a preliminary estimate of the
magnitude of this effect, suggesting that social interventions can
serve as powerful policy levers.

However, the most striking finding emerged from the scenario
analysis. The model predicts that improving the translation of
Intention to Behavior (parameter b) and the effectiveness of
Behavior on Outcomes (parameter c) yields far greater returns
(28.6% and 25.0% improvement, respectively) than enhancing the
initial drivers of intention like FS or FSo (20.6%). This result
mathematically corroborates one of the most significant
challenges in behavioral science: the intention-behavior gap.
While forming a positive intention is a necessary first step, it is
often insufficient for action (Sheeran & Webb, 2016). The results
of this study align perfectly with research by Loibl et al. (2021),
who found that many individuals with strong savings intentions
fail to follow through. The high sensitivity of the model to
parameter b highlights that the bottleneck is not merely a lack of
motivation but a failure in implementation.

Similarly, the importance of parameter c—the effectiveness of
behavior—resonates with the work of Fernandes et al. (2014),
who argue that financial literacy alone is not enough if the
environment is filled with complex or predatory financial products.
Improving this parameter is analogous to simplifying financial
choices, creating better default options, and enhancing the
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financial ecosystem, thus making positive behaviors more
impactful.

2. Explaining the "Why": The Criticality of Implementation in the
Model

The disproportionate impact of parameters b and c is not an
arbitrary artifact of the model; it reflects a fundamental behavioral
truth. From a mathematical perspective, these parameters act as
powerful multipliers on the entire accumulated intention. In
contrast, parameters like a; or a; only influence a fraction of the
initial intention. Behaviorally, this translates to the fact that the
psychological barriers to acting on a plan (e.g., procrastination,
self-control issues, choice overload) are often far greater than the
barriers to forming the plan in the first place. Therefore,
interventions that directly address these implementation
hurdles—such as setting up automatic savings plans, using
commitment devices, or providing personalized coaching—are
predicted to be more effective. The model provides a structured
way to conceptualize and quantify this insight, moving the policy
focus from merely "educating" individuals to actively "enabling"
them.

3. Limitations and Future Expectations for Research

While this model provides a robust foundation, its simplicity and
linearity are inherent limitations that pave the way for future
research.

e Future Expectation 1: Empirical Validation and
Calibration. The immediate and most crucial next step is to
move from theoretical parameters to empirically estimated
ones. It is expected that future research will use survey or
experimental data to estimate the parameters (as, az, as, b,
c) for different populations. Econometric techniques, such
as those used by Gathergood et al. (2019) to analyze real-
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world debt behavior, could be applied to validate and
calibrate the model, making it a truly predictive tool.

e Future Expectation 2: Exploring Non-linear Relationships.
It is expected that the relationships are not purely linear.
For example, the impact of financial literacy on intention
may exhibit diminishing returns, a concept explored by
Lusardi et al. (2017). Future iterations of the model should
incorporate non-linear functional forms to capture such
complexities, including threshold effects (e.g., a minimum
level of income required for planning) and interaction
effects between behavioral factors.

e Future Expectation 3: Dynamic and Heterogeneous
Modeling. The current model is static and assumes a
homogenous population. It is anticipated that future
research will develop dynamic versions where financial
outcomes and behaviors evolve over the life cycle, as
conceptualized in the work of Campbell (2016).
Furthermore, incorporating heterogeneity is critical. It is
expected that the model's parameters will vary
significantly across demographic groups, income levels,
and cultural contexts, as suggested by Grinblatt et al.
(2011). This will allow for the design of more targeted and
personalized financial planning interventions.

e Future Expectation 4: Designing and Testing
Interventions. The ultimate goal is to use this model as a
tool for policy optimization. It is expected that the model
can be used to simulate and compare the cost-
effectiveness of different interventions—such as financial
education programs versus behavioral "nudges"—to
identify which strategies maximize financial well-being for
specific population segments, in line with the applied
research goals outlined by Hastings et al. (2013).
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Conclusion

For decades, the road to financial well-being was believed to start
with good intentions. This study pushes back against that idea
with a clear, quantifiable conclusion: The pathway from financial
intention to financial well-being is road-blocked with behavior,
and the overcoming of those obstacles is where the real work is
done.

The model we developed reveals that although factors such as
financial education and personal satisfaction are important
elements for generating the initial motivation to plan, they pale in
comparison to the influence of execution itself. Enhancing the
relationship between wanting to act and actually acting turned out
to be the single most potent lever for improving financial well-
being. This understanding reframes the goal for policymakers and
advice-givers, from trying to change attitudes to actively working
to “design for success” — to give people the tools, nudges, and
support systems they need to move from the abstract hope of
achieving their goals to actually meeting them.

This model is not a destination, but a base. There’s a clear path
ahead: Its theoretical parameters must be animated with real-
world data, its linear simplicity must be refined to capture the rich
non-linear dynamics of human behavior, and its insights must be
forged into tools that the -foot soldiers, the financial advisors and
educators, can use at the front lines, in service of resilience. In
other words, by setting our sights on the vital moment of
execution, we can lay the foundation for a financially stable
future, one habit at a time.

Appendix: Python Code for Scenario Analysis:
https://github.com/eyas70/Appendix-Sample-Python-Code-for-
Scenario-Analysis.git
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