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Adaptation strategy to the impacts of drought in agricultural systems in semi-arid
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Abstract

This article aims to focus on two aspects: the impact of drought on agricultural systems in
semi-arid environments in Morocco and ways to adapt to its effects. Achieving these objectives
requires following the steps below: defining the basic concepts represented in adaptation,
drought, and agricultural systems. The general problem of the research revolves around the

dialectic relationship between nature (environmental risks: drought) and culture (adaptation and

representations), in order to answer the following problematic question: Are adaptation
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strategies and representations of drought after its occurrence sufficient to mitigate its effects? The
research relied on a qualitative strategy (historical studies) and a quantitative strategy (data).
Consequently, the research reached the following findings: First, drought is a structural and
persistent phenomenon in Morocco. Second, the impact of drought on agricultural systems is
represented in several aspects, the most important of which are increased water pressure,
shortened growing cycles, and decreased agricultural productivity. Third, the ways to adapt to the
effects of drought in agricultural systems in semi-arid environments in Morocco have witnessed
two types of reactions: A - Public policies have intervened systematically since 1999 (the
government program to mitigate the effects of drought, the Green Morocco Plan, and the Green
Generation Plan). B - Farmers have represented adaptation to the effects of drought by adopting
strategies to cope with changes in rainfall, the most important of which is changing agricultural

production systems.
Keywords: adaptation - drought - agricultural systems - semi-arid environments - Morocco
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Abstract.

Spatial suitability is a symbolic model of the real world. Map design is the process
through which the real world is abstracted and modeled through symbols, by modeling and
simulating reality and transforming it into a digital map that expresses the intrinsic
characteristics of the geographical phenomenon in a manner of abstraction from reality,
with the aim of building a model (MODEL). ) To infer sand dunes by creating a simulation
of the environmental reality of dune types within a geographic information systems
environment (ARC TOOLS BOX) With the aim of obtaining an automated inquiry model
(Automated Query System), geomatics systems are one of the most successful methods for
creating models that simulate reality as they provide a suitable programming environment,
the goal of which is to simulate reality, accuracy in results, speed in performance and ease
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of use, since most of the methods are descriptive equations that are not taken care of. By
processing and modeling it spatially using modern technologies,.
Keywords: modeling and simulation, inference, sand dunes, geographic information

systems environment, building a model.
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Abstract

In recent years, the topic of climate change has been widely discussed in the
scientific research literature. This phenomenon, which carries with it dangers to the
earth and humanity, also hinders sustainable development efforts. Therefore, the work
of researchers is now focused on conceptualizing and proposing modern and advanced
methods to adapt to the ongoing climate change, minimize its dangers, and achieve the
desired development goals.

The phenomenon of climate change has serious environmental repercussions, starting
with the melting of snow, which leads to a rise in the sea level, ending with the decline
in agricultural crops, through the reduction of water wealth, the decline in soil fertility,
and the exacerbation of erosion and desertification...
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The purpose of this article is to try to monitor the repercussions of the
phenomenon of climate change in the coast of Chefchaouen region at the level of two
main sectors: By analyzing the impact of the first element (precipitation) on the second
element (agricultural production), in an attempt to find some techniques and methods to
minimize the negative repercussions of this relationship.

Keywords : Climate change - Agricultural productivity - Rainfall - coast -
Chefchaouen Region.
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Abstract.

This article aims to present and analyze the factors contributing to the occurrence of flash
floods in the urban and peri-urban areas of Taza, while highlighting the role of sub-basins
in the emergence of thishazard. To achieve this, we employed a geographical approach that
focuses on a comprehensive analysis of the various factors influencing the frequency of
flash flood risks, and highlighted their socio-spatial impacts. The study yielded the
following conclusions : First, analyzing the morphometric characteristics of primary basins
in the upper regions is crucial in determining the extent of each basin's contribution to flash
flood occurrences ; second, the location of the city of Taza at the convergence point of
multiple valleysis one of the key factors responsible for the flash flood risk ; third, the

expansion of urban areas in Taza increases the likelihood of sudden flash floods.

Keywords : Flash Flood Risk, Sub-Basins, Geographical Approach, Taza.
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Abstract:

This paper aims at studying the land's susceptibility to desertification. It is one of the
contemporary geographical issues of great scientific interest, given the growing repercussions of
climate change on space and society. This study deals with land’s degradation in the Oued E/
Abid catchment, which is a part of the central Moroccan high Atlas mountains, using the
Meédalus method, which enables desertification susceptibility indicators to be analyzed using
the geographic information system. The results of the application of the MEDALUS model
showed a geographical variation of the land’s susceptibility to desertification in the Oued E/
Abid catchment, with very high to high susceptibility reaching (11% and 27%), respectively,
corresponding to arid and dry areas with degraded vegetation cover and poor soils unsuitable
for agriculture; these are pastoral areas on the southern and south-eastern slopes dominating
the belt of depressions of the Oued El Abid. The moderate-sensitive lands (36%) are
characterized by semi-arid bioclimatic conditions, located on the eastern and south-eastern
slopes of the mountains and on the vast high plateaus of El Houanet and Ait Ougabli; which are
used for pastoralism and Bour crops. The less sensitive areas (26%) concern semi-humid zones
that contain relatively dense plant cover and coherent soils, with limited human activities,
located in northern and north-eastern slopes, where protected ecological environments prevail,
such as the cedar grove at the Taadlount valley (Aghbala) and the ecological site in the El Ksiba
area.

Key words: Oued El Abid catchment, MEDALUS model, Land desertification susceptibility index
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18 The ENVironmental ASsessment of Soil for mOnitoring (ENVASSO) Project was funded as Scientific
Support to Policy (SSP) under the European Commission 6th Framework Programme (Contract 022713,
2006-8). The project's main objective was to define and document a soil monitoring system for
implementation in support of a Soil Framework Directive, aimed at protecting soil in the EU
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Résumé
L'hétérogénéité climatique enregistrée sur les éléments climatiques donne une idée
précise des transformations liées aux mécanismes controlant I'état climatique
(hauteur, végétation, sol...). La fréquence des types météorologiques rend la
répartition des précipitations caractérisee par des fluctuations et des dispersions,
de sorte que I'hétérogénéité des précipitations devient une caractéristique inhérente
au climat de bassin N fis précieux. Ceci est représenté par la fréquence des années
seches et humides. Ses résultats varient en fonction de sa gravité et de sa duree.
Pendant ce temps, les températures ont tendance a monter de haut en bas, créant
une situation climatique caractérisée par des vagues de chaleur et de sécheresse
pendant I'été et au début de I'automne, ce qui entraine un déficit hydrique, surtout
en été. Un ensemble de facteurs naturels ont également contribué a accélérer le
taux de fragilité naturelle, qui se manifeste principalement dans les pentes, les
facteurs climatiques, la couverture végétale, le réseau hydrographique et les
activités humaines, notamment dans les dépressions montagneuses.
Cet article vise a identifier les éléments de fragilité naturelle les plus importants
dans le bassin de N fis en appliquant l'approche MEDALUS. Cette approche repose
sur l'intégration d'un ensemble d'indicateurs de fragilité (qualité des sols, climat,
végétation sans négliger I'élément humain), et leur formulation sous forme de cartes
structurelles agrégées grace a l'utilisation de systemes d'information géographique
(SIG), dans le but de comprendre et analyser les interrelations des différents
facteurs affectant la gravité croissante de la fragilité naturelle. Cette approche
appliquée permet de classer la zone du bassin de N fis en différentes plages, chaque
plage étant classée en fonction de son degré de fragilité et de sa sensibilité a la
sécheresse.
Mots clés : danger, fragilité naturelle, sécheresse, approche Medalus, bassin de
N fis.

rpladl sl .1

:daudne 1.1

Jles 31229 3055 Laye Jos (o g s (g Aol b2 95l (2190 (g (i (g iny
ol Adleadl alall o o3 pian LS iye bas oy 82405 7°55 Jsbo Jas (g cslgiudll las
iy S Agann (o (et o9 aeisg eSS s G 20181703 4lis Zago A luns iy LeS (LiST0
g o ol s aahaie Ggindl ey Llie pag> Gradl o oumy tus (ST 4K Y
Syt uaradls sl Sy o> @ (JU il (g9 Bylusiu Loy Adle sumtd Cyall oo Ll Yl
Aalas 19971 7 (Jl9)) deedl Al oMl opo paall CLLad Ylme (uddi (og> pimg ek el

(il
43 Hgas A B8 M sliall e 8T ISy HUasdl J935 (e 33l Aaila sl Salls Clandl JSCay
Ll Bsludl jalslall (e Clazel muol LS .(Nejjari A. 2002) 8yl d2s @ g lasy) dumad Lgjlss

109 m i ostadl sali— gt Al



(0000) o (pdys- gél ol el 3Sll- ol By1ale syl oS dme ol Al ilawlydl Ale

SUae¥l 28 am A Lo cldg ¢ il SOl bl uad (o9 Auols pally 2oLl 4y ALl Azl
e Slazdl Sl @uas i deleg (Jlell uai J51s Leslasy (asmlly axlill A6l 5lell pz>g gl
2007 (Agge Aop)cdz oo Al 351kl e cdlall wylisg 2yl clladludll c¥use (olasl on 28l
IN (e lldg (Al Az (o i (a9 Apagdall Asla ) wlydige (Lo (2017 (DU ey Jloz Olsads
Aoyl sl § Al LAY e 2L

LE¥hludg Al ACaL1 2.1

i3 el J5laddl § e Il A0 e lim Sy

§ s (b9 Lenpdall LaLA il ydige e ALl & puladlly Blazdl s 90 5ol

sl yuld Ae yall Al

§ s (o9 Slazl il dge eal (2 le- 1

§ Blasel duwlus cpo Ll ddild A a0s pdige S Lealuw oo Loy — 2

syl Clal 3.1

PG Bedees ) Ayl g

Lo oo gom Alas) Lwlus oo il dililiy ;e JS Lealuw g Adyae - 2

syl Aoal 4.1

PP EDR N RPN E

et Lca¥l 1.4.1
et gy Apagdall Aala ) ol yidige e 2Ll 3 yLally Cslazdl Jlasd S 5ol ) 3,LaY 1 dueal
ddodanl) Aea¥ 2.4.1

Aly Wl 38 IS s g U1 Ll ezl A8 ya0 e A dall 2sls ol ige 3 ol
iyl dezxin 5.1

oeslline Apylas Budas 3 e Apdplas 2481 y0 B)lae ¢ Ll uadd (o9 Jlres Blazd) jlas Al (uiSS
bl go5 o Lkl go3 AUl £9aS sl ol idige (oo Aegazma zlos] e Bsdl sda a5 3] ((MEDALUS)
Ll e B Aasazes 4S5 hailys 5] (§ o liall sdia calygs gl Jaladl il Jlag) (oo
Aalia ASY g Ling¥l ae @l8Lull bty oLl 31 2ay dyglas 2amys (gung Slamdl duwluwsy Boull
JeasS ¥ lma B B il Ayl sl cdael wg (30,5 Ale cslo) Apndall 5)16l) sl e Lolazdl

(2014:09,5 Ty Jloz (©55,S0) yadl Jwo JLaog sl ol (g2 Lilall lially ugae

110 m s odldl siddi— ol J1 s



(0000) é!'gg-‘ggl ol el 3Sll- ol By1ale syl oS dme ol Al ilawlydl Ale

g 313 gl el Ayl Al cldasdls Zubasils dlEsabiadl leslal) por e Liles 11ig)
Sl 5500) Ll sllaill Slinens (85l olladluntll) s L) yoliadl Slidaall s Coos g « i
595 ) 28La] ((100000/1 yelide col3 Ayl Lutl, 59 2gmglgumedl Lutl, sed1) 201 Lasloms (e libs o)
by e il bl Bueld pamg dyuoes @ty (s a9 eoa A1 anyLadly laall) gy-dedl Jolall
olladladll) & e dus Ll pasbasdl (JWIS o Clol a3 laugass @3 ldse S8 3 Ghas JS
A1 o A1 e (s yiall Aaadall) 0l asbas (A bagped] Sl gdadl dirgs (gl
Al 3us) Ul Y Laatal ((CBlandl Raglia iyasll Zaglie « Ll sllaill) robiall pasbias «(5lamsl
Al o (S 3 L losl oY Aoy 3 s @ ol 00 50 S punis (a1 i el
adedl sl paall QL e 4xdde dyises @ cBlazll 5 allal divulus (gung paic JS 8392 LINS (10 duseiiu
s L3N 5).(ARCGIS 10.2) (SIG) bl yized! claglall las zmobing Ailaredd] cus g cysliatdl guungeadls
(2019,

1wl ydl 390 6.1

#2023 1aledl 590l 1.6.1

) eSO bl s g oyl AsIKL 5gund! 2.6.1
Ayl Jloma 21 Aoy ys

31°20°

840 830 £ 19°0° 12°0° 50 20
ol S
2
] 12
8 Q
e
-
° wiwl-yisle dg> O
o =]
~ P_ISAOO 200 O o 20l \:JQP D .7;4
19°0' 12%0" 5%’ 2%

31°0°

woeall dilell il —| ||,
. Gl goag> 390> (I |[B wiul GiShe dgz 1 (2
g s _ 90 45 0 . .
5| e dganls] 391> (3 o8 P =
50 0 3 9°20' 8°16' 712

32°40'
32940"

31°0"

31°36'
31936'

2024 (e e syl

111 m s odldl siddi— ol J1 s



(0000) o (pdys- ”égl ol el 3Sll- ol By1ale syl oS dme ol Al ilawlydl Ale

14k g0 9l | 39uxt] 3.6.1
Al Laladl olidie (e s Ll 2 pLadly dlazdl Jas ye

s Lad| llyd! 7.1
SO b Al N Ll aada ) boluws¥l e Sl J) slelg mbylatdl o e gazme cidylas
oz slaolydl i o (ra9 cJaadl o (A1 elgn putds (o9 ¢yl
(21941) (Liays Gs2) Awlys—1

Dresh | 1941; recherche sur 'évolution du relief "3 Og2" d9,lo1 puiad
skl @d 8 dwldll m)l¥! @al uxi (dans le Haut massif central du grand atlas; le Haouz et sous
i Al @Ilall K3 ) st (Al calises 2z glgun sl e il SO b3 (250985095
Julsalldlas; ae Lol il lia ($ ass JSTA8LE dale Aaimg "Dresh ] Jioys" Ll aud LS Lol
zloas¥l e dalusell aslegais e olud¥l Joe oSy &umolydagumdl Sl IS4 I ol (Al 2agdal)
hLaN A5 (8 aully SIS iy (1S9 Adaiall udy (oS5 o ! awdall HY1 1ia pe lesd) Jelally
s Al (e Al ! Apag¥ USCAS slus aa) S duaal "Drresh | iys” Jael udy Auloell oyledll @S5
Goius he g bl a9 3 elgs LeoMall a2 alud ol wlS delydl ciloy Ly 1S @raly a5l
G oelr Al Eigxdloda s 019 Lols cgoiaall lia zyb S ISy (ueadly ol 529 cAulimll 2ag¥1 75l0
i d B8 L Daal e Jomi LT o @« AST Ly g Ll sl oyall (e 3ad ol Blal liws
el gall Jell Lpaplell Lala ! sallas dulyg dgbiamll c¥ el Lapdall bolugdl Lol
:(31981) (ol yddl dasl) aualyn—2

@ OLud¥ls (a1 (goliyddl el 4y al8 Ul e ) i Bagn i Blomal s (Dresh ) s il s
0553 Lo lylg zmilall 805l s § ai¥sety apdall a gl i L1 b Jolis g dlg Azmilall 33l dit
S ez U39 Al 231"y slael Lo 6T BuaaSlall dipaliyog Jasg ) NS (uSay ¢ ol S Goima 3
Ol guld ey 599 Sl AiSan Jodo (e Smdl nd cldg Aol el (3 ol iy e 5 0555 00f S Lo
sl Cgus ol Ae Lot W Ay0liand Vg Awliad| Loaissll s 2o ls (Lai¥1) Gumall lia algn 3 duals
Ol cdgl bl ian Al Loly (o go4osll e s Ll Jglis 89 (Ahmed El- Gharbaoui.1981) «,allS
il Jeladl HUo) (8 Lage Jasys (ANl A8Matly 4y dlly dpndadl LigSAL catal 3] cAga s HAST (9SG
Slhglazlly a8 dsylatll cle gazll i g¥) ouall (B Jolis £ 68 aLudl 235 ($ U3y (Audud 2ylin)
g ¢ Fladl e Uaally 25,0l 7 Ll Agaliys 405 (o lle ) 5 Liagudl Jaogll g i 0 cLple Aol
a8 LN sl Lol cpuoliong o8l Alyts Jo¥1 el g gyl Iosegl Bpalinn e Eus Ll 7 e Ul
Layas 1ad (AU il Lol gl Ladl Bl J) adsud) (oleo¥l e dud izl Calizes Jilet] diains
Lmilall 3l didy (o 39 o Lud Y1 e SLEatl ol lall Azin 71,4819 ooyl 7 i s Ll
Laolyll oda (e Slazad] (g e Auelaza¥lg Lo uolazd ¥l culEdall sda Lele guds & puall e 355 i
S gl el g ielly aSUI el (o USG e adl Gilal) Jaadl cogladd! o Ll s el sl e
gl Buclall sda caulsssg iyl dum s d Ll sl B Layslig (Aundlsll ciloglall (0 4319 oS ez (10

112 m s odldl siddi— ol J1 s



(0000) o (pdys- ”égl ol el 3Sll- ol By1ale syl oS dme ol Al ilawlydl Ale

o () Agalinsg 2o 2eodlimg s lilly AsayLiatll) Apagdall (gl alse ) Ll sl Jalse
SSLadl ) 480 « 5l yazadll foyliy st § Aliailly Apelozz¥ly 2palazd¥1) dyidl dpimetll Jolse 7 Litwl
Sl bl gty eial LS (oo d il Jasig 2oyl dndlall ol Ludl 3g0mag &laally A8l yae]]
Aole Ayt Aarlaslly Lmeall 2y il
Jalge T (o o sl 7 il J) Jums ) ) day (goloadl Bl 4 o8 gl Eiell il yiea (109
Dboly Lpatdl Lz lgo sl ] dpaas (B Luobal Aitell LsGall Jglodl 71,481 Buels I i (Al solantl]
anll ALl aleta¥ls sl A5 e 3l &pimall Ciglul g e Les LeS czgaudl slaely cedlewd
Aglaall el sds Jie Cugud (G1 detd] ! ol Gadas e Gyl po sl gl
e cligSe oo ducaly Jlaell (8 lad ¥l Aelios 2ulys 3 Ldliamll 2eal e gobyall Ll oLl sl
deginga uadly Lisys 18 1 Jg calan¥l Bauiate M| b5 il (Al ¥ lmall Ojl9all Bole) (& ms¥l
INS e Lpalall Ala ) A3l 39lams isog awadatl Jowg | dpalipay Aalaall Aols Llgsll o Aegaza 3
Aabill Aol e Fudms ) A 4Mae oMs U5
:(1987/1986) (ol Jlg53) dwlys —3
Sl galy ot (S 1e ol pad B gl 8)50 0 Aalys 1987-1986 dasml S35 liwdl] ey paiay

¥ A el azme Banle cgoloyall aanT ol i) cmes Ldadl eyl ag b s 8oy cpludiy
Uns a4 udlo¥) pout (2rst9d)s0gumtl Hodatll b (8 dadl gl sl e by Aglud ) aglally
B ENE BN OSSN INPCF JU IR TQUEN | EUPVARITIV. PR UESN S [EERS: {[SURS ERCH P A J NP S B ET
Dresh | 5 Beaudet g) Jlal «gy51 c¥lmay of 1Sl ulb¥L elgus 2 9398)50 50l sslatll cdglis daga il
Lols Laylb (oS ol Jlams 098 ] oLl Juoss w89 (. Laville. Ed 9). Ferrandini et P. Petit 1982 o
as cpla> ¥l dalisag degite Llim ¥y amy ¥ .3y igludS Al A09%) iligas! Jlame 45680
Yoo oz Loo (289l 20U 3)lol (e Bogs Sl enpied ra xS Ae byl slgll sda @S1,5 ol o Lize
ol (8 el Jloms Lol Eo Ll (s 3] sgumadl e gydiall 1l Ledlog Aol St (e Iiylns
Lpobis Jgo Jol8 sguat by @ Joadl T (e LS Ltere | w89« Jusmlly Jeeand| e 2 odsdy90 el SLasdl]
St laanly Gt sdall otadl Gle 2als I urdi pags" ATl S GulbdL 2 glall LaLaod|
Otedl il HLS (10 0y9dn diwol Lidyaa Lilss juiad (Allg oLl byl (40 B3zeill abolal) Jdoes Liaie
S0 el Gyl )
: (1988/1987) (our Skl ) dsslys — 4

3lsll s Sgtus (e ikl Jlall Ldyay Gl e Masdly JSLALl § cumild g sl cradlll i Ll a9
Jlie ¢ (iS50 9o Appmall AsMall (i £ LU 85059 5,11 < 1988/1987 « (s (S5l Sl imes a5
polally LIa¥ A8 ualiedl dazmo Zaala (Lidlyazedl 8 Lilall byl agls Juid oy c ol uass og>
eelaill Satua e s (ago bl Ml Euumill jallas co Ll dyd pud gty bl 26lusyl
Aoy 5,56 L Jnel ady Aloell ol ¥ 21y diwias 01 Jlme § Aol c¥g=all S e 55 LS (¥l
Y s ol e oy sl Jlame Aais St e AL )15l 3y alies ol o, S e

113 m s odldl siddi— ol J1 s



(0000) o (pdys- ”égl ol el 3Sll- ol By1ale syl oS dme ol Al ilawlydl Ale

I Il Jhay 3] Aglacel) 548 (e 13S 50 aamslly alag L) @S ] 59 215 il A8 s (2 DMa])
s S ,SIM e £ LS 2eoM9 ) Azl Al 2985 e Uiy Joey peaiunel) 2zl L] Calaall us
sallall sda Uy Leal & Lgaiall i oo Ll e LS . 2lsgmmill sguadly Slgiall (o degazmag <1935
- Bl sgadll I lacl us” 5L 3" olS 1315 8ydmto ulas @ ST g ilas aaize plal Ldyumdll
Josdl dpalips e Loyl (Al 5l st1) dsles¥l lisSo dugl o sl e oyl Lisls ¢ zrgdga9 Y
ealud i€y il sl Qulbsl ds (g Wy OLud ¥ O dasys (A1 A8MaT) o aglnn po ¢ auidall
0295l el ool 2ialivag e § Adual 28Mall s
: (31993/1992 ) (4, Jeladlins ) Awslyo —5

s (a g Ay ST Jedoedlinee SLed Ldall cslalyudl agles Juad @l dzes Gig el siia J) 4L
Cliasg ¢1993-1992 Lyl Agludy) aglally ¥l 4 0S (sl ulbo¥1) i (st Lnpdall A alip )
a8y Az dgaddl abolall (e degame Aulys IS (o cagdall Lalipudl 2osLl Jolis 3 Uyl sia dgaal
slaasdl dsls Slstuws cow guans ¥ Bpas¥l sda o el Sbsiwdl adig dwlys IS (o gusas]
e Sbgrudl i ey L Lewd 4o yuie Slbigiuw C‘.’Ji JI & d929 (2 AL dains ! ol ey Al
sia Al bl clnasdl Logas oyt ot LS A alol Jloos Loguas aslaze - las aas o>
Loyl bsiadl of Lake 3485 Gotunes o9 Jaud| (3 b Bucld 592 gy Lialina (3 el Sbgiwdl
llgte JS& e DA cu J8Y1 e Bye (il pago O o 1y o) Aaya s 2l 5, 45 Lllss
Aty aus Lo gl il Led copad (A1 BelasTl siia 25 (gylxall A58 80 LaSS (of (b puio oy (5uiss
0o O By (Led AaSmal) Jalgall pasy Uolyl 8:lasTl sia a5 T 22485 lbigiuay il Laga Lo Ayu]!
o o e S Bagall Ae byl bl an s Jlidbs dlimgdall ciliaasill §1,8) dpalipall sda mls
&l g Lol Jraty Aslioadl Jalse JI oLl 3y b LaS . cflimg Lia 5,30a%e Lilay JSC& e W) ylas s
Leal (0 65T Jalge e 830y el 3 iS5l g daglall dalisel) climad) Sy aadis AaLadl &bl
L iy jaes dpalipudl sda (Gl Jlome) ozl Jlome Lagdal |y las clldg oyl ¥y &s Ll lidaall
Jlzll sda dazei 40K Jai @ 0] Ao Ul3ly lupuises Byay i (g Ol JLdl OIS LeaSy (ST (s sy
S LMY ol duianl daalyul s juiaiy (11992 das, SO bl cie) cpally dglaall e Laell i (e
Slassill dols uiai pagmd dapdall Lalioudl 500 (Al ablall (asy IS (1o by (i dl 9 in5s
oo cuea Gl eI SIS
:gylaidl ;U1 .2
Apapdal L) pgida 1.2

ﬁHM J—A-Z'“j ‘QU_HJ\ dlad ‘zg.J._N )}A..Lﬂb uaha_’x_” O L =sll ‘_;5_44.5_” PSP | da g g,é UL‘W‘J\
sl Lo o 558 2l 400 iyl (oS gl el s 45 et Lasiyn 53T msdo e LA
Eldly Jlsdl cldans e otz 03] Shasllé (¥l Bue ] 0250 0f oSy 258eY 1 cllig (Boxe B9l

114 m s odldl siddi— ol J1 s



(0000) o (pdys- ”égl ol el 3Sll- ol By1ale syl oS dme ol Al ilawlydl Ale

dl 03lse Jlms gty OF Jatmll (red cAaltine llly cilyghas 2L (2 U 2508 2ot Lasls s 2aLic s
ok Jlxe

@ il LRl 3] cLaalys § Buaiall llally ulally olyisll Ae o5 s Ade ) ¥ Ll s yad Calisey
b Laslas oLl ¥y (i o (awids) Slas 68 Ao ymag Bous 453900 stdg Bydiune pé dusluws ¥ lxa
Ao Y lma (AS e

JS ad gl ¥lma o (Ada 3y3 13 gl (A8 Y lms of (A L (1555 O (4 Say il YLl
el LeS 8% By slammsl 4 gl sa il Giel Jlaell Miad (Hda Aoy Bagd ol il @iy Jlome
s @l cedlay oS el 3osbo (e adied) LRl it wl aue ju5ad (3 4, a4l es 0l
$obaid ¥l gaill silbgis US @S1,5 ANl YLl o il oLl (2015-2014 macel ilaias) AL
Lyoedl Aoyanll Jady il O3l M (o ilay gddl e ol Jo Ll 1S« 31y apadly (£Lazz¥
Lol (o Budang By Za sy mils Jwlgall s cLapey ilyeadl asilly Jloyld oy all JMazadl Liayls
(2015-2014 . paci Lalaims) Lolaidly Liy tholsddl yeaus Juxadll

sdaladl Colua¥) 2-2

i (g Lagdall L ala ) Sl age e s bl B plaally Calasdl J oz, 3lazs (All Calua¥l clls o
il S ¥y

sagads ofl Blaall 3-2

Laladl ot e LUl o pladly Blazdl J st g ol 2ol glaxs All Bluall el g
(MEDALUS) y)laa Gaslas JM> (30 @il SOl Gadlo¥ly usds o 9m 2agla]]

(ddliag gilis) s el ! HUe¥1 3

GgSUl pualiall tpmsy (9ol Blasdl il dga gal 5l (e (e o g Budpdatl] Aulyll @il cealu
oo s 3dl Va 3851 Blasl Al (e L3 4bls 485009 yiate S Leabus s oS of « pd5e JSU
Sladl ;- a5e opolicg UL 1850 opolicg LA Ja5e AaLA wlidie (0 degeze zloo] (de Alall
ez 4S5 daslys IS4 e Laeluo cady cdasgll § dlsus Gybog gl daladl JLa] (190 coyiolicg
(2019 ¢ ez Mo gse (2017 dazes BN 939 cigs ual i) . Auile gudga Laslys Bue oo Alasys IS allis
(1QC) # Ll Boga yige il 1-3

sl e il Sy i35 G el Tualsy (ULl jualic pans zles] e Likee 2311 1a gols 51
A aall 389 ,a5l1 e e puadll qig ((Bouaziz, S. et al, 2017) (B) 4 Lis gl clalail)

(2) o) a-‘ﬁ-_')-‘z-” IQC = (Pm+OR+BC &

115 m s odldl siddi— ol J1 s



(0000) o (pdys- ”égl ol el 3Sll- ol By1ale syl oS dme ol Al ilawlydl Ale

(1QS) il sag> yige guilis 2-3
oaibasdl (0 IS ey e Blazdl Bralls sl Lnwlus e Adya09 LAl Basx de Flo 23S
8N g9 acess mualpis)o(Pe) ozl jaics (T) Ayl g «(Pr) Al clase (RM) 234l 256SL 2 Liegall
AMall 389 Lalay]l Az @l wuamiy a5l la e podll @iy (2019 (e 1BMo552017 daze

(3) by dasyxl IQS=(RM* T *Pr*Pe)/*:a,5¥

(1QV) wlidl Bag> yaga gl 3-3

Lragling Lpalia g Adyaag (AoSLl Aaladl cSLD (ailas wux=s e a3l s mlo @3sG)
(PE) Lyatll (o Lolezedl ((RS) Calazedl daglin (RGN Jlas (o a3l Ida 0sSa cdlazdl Al
dic et @09 (2019 (dems Mgy 2017 dams WBMbgug gy mualaiy) (CV) dsladl bassdl Ay
(4) o8y &yl IQV = (RI*PE*RS* CV) %4yl 48Mall 335

(1QE) JMaiwd ! 83g> ydiga gilis 4-3

Gl muagi pe clldg (budl dlmey olud¥l o bLYI 48Me HLb)] e Lloe ¢ a3l lda mili wpu=d
& paluy bis aic 3liay gl Jaladl el 3) (3,855ll dendall 3yl PMliciesl e Jagll § J5-ull
Bk Slidane e a3l s milo o385l wdy . (asxlly Lalaell 3us wilziy ssauddl Bady (e payud]
slow Laingy 0¥ Llax ] suas @ Jsaall Gyl Calizeay (PA) Al dliws @ ((IU) ddl ¥ loaial
BT oo Jalanl) ool S Tad) laaaiad G gaall el Calizes of o) slae¥! aylie U] (3 Aol
Geday e Ldae a3l lda mlo Jdaddy (2019 caaxs Wby 2017 deme BMlogsg iy pualnn) Blazl
(5) @8, dasysdl  IQE = (IU* PA)/2 3 Jldl &3)all

(1SS) lazed! sl yiigo mili5-3

& Lyig iy lin (e Jawgll ol Jelany (uds (ogmy Ldaliedl Bu> wylisg Clazdl s il Loy
Lol 5lgeld oyall Calinadly catSll Sl se 1S Uhis Goles gdlls cgpdall Jalall po Leddle
omeadl e Aad Uy clulail o dalas Loy 2Lkl 2upladdl 8yalls 4] Lot ()5 cele Blal)
gy pealpi) Al Clazg Ll clbaall jsaudy ax | @ Aumlaad] alsg Aol ol ax )5 § Jien
m03 e lilee ¢ pagally Calasl Bulu y2he il duizxily (2019 cazma 339102017 dae 3o gas
Bagr yige (IQV) bl Bosa i5e (IQC) # LAl Baga ydgay weo¥l Blang Aaludl Al ol isll il
AN a1 A8Mall 339 clldg (IQE) JMaiwd) 539> ,d5a9 (IQS) dusdl

1SS=(1QS *1QV *1QC * IQF)1/4

Lo Laggs il OF Ayl yedas s « st (agom Blazdl dulus d50 @l (6) 03, dasysll Jies
41y s Ll pasbasdl g JS § mis ¢ o lially Jalgall oo A gazme dud cuaSins b yallall sd ) Liglates
laslly adlall 2y L S¥lme wms S gl Al AN 3ylsll e gl asall SUT Layly couladly
oealin) Aaos Loulus ildy Blaxll o Alll Laaisy Lalia J8T 550y dlux Lsd dulus olig

.(2019 S lé}’\laﬁ42017 daza G)uoyj By

116 m s odldl siddi— ol J1 s



(0000) é!'gg-‘ggl ol el 3Sll- ol By1ale syl oS dme ol Al ilawlydl Ale

Lol atliia e ool dudy calaedl # bl 13 Ao sogall bl Sl ¥y cluhull Calise uS35 LS
ohs e bl ool ¥l comial 83¥ sganll a9 « JNsN g 0392l yallas slxsl 8,STl Lawsluwnmg Apngla]l
SLAN sl s GJlaadl Jeadls 2ol 2yl Lulal dhsie zoaudl e Logias Luaslsyum JSLie
Al ) Aagayd mimy s5ads plel 055 Sl (Jemlaol J) Hslats Baas w15 3l S Jaadly Lasig
s o goed A S baslsel M5 (e dmisgie Lo 5o yaadl 1dag . (JIL MAHI g Zugall

Bag> asys (ludl Bage dasys Al Bage Aayys (FLA pulus Aasys jlmi] g 3w W Yo
Lo Lpaglall ALl cislite pyish el puads (29> Of paliiud alazl Lwlus dasysy (JHaz|
Ly Al Apolau 13 e lel) Jaad Jo¥1 2l fddld (ool elomil Sgiuma e Usgole Ligls iy
i Aagas oy 25 592y Adle 2uslie Luwlus @3 bl ols (osxll Adlea¥l 4oLl (e 35%
oadsing SISl cogdas M Adibll classilly (oaell Adle 33195 $ls Adle JMazwl 33529
Lanball 2aladl sda e Wosudl dalsall 0685 o Jorxll oo dileg (hS Zaan 3 @ (O 59-Lasy ]
Sl Almdy Lsd Lylae lladludy 5080 e Usmie Hyim Le 29 G Lydeall 555,00 dayiye Logall
A2 J) L Lo 8 oS limgball ciliaaseilly 4ol (pdall dsaall > ] A3La] cpdipn ciptm
wdlazel Aaoluws Raglia (e Lapas 15 5,08 Ly (gall ol ai¥ly Aagaall 2slad! Aaasl)

R B B R ¥ 3 L 4 2 3
1 1 1 1 1 1 1 Il L 1
m w
gl P Pl g
i b _‘* ! syl !
Sk 08 e i g r
gl il
ldeniy Urdibea
19 Al by i o kel s
pEyE . sk o
iy dy AN ity Ay N
sldy N gRy Ny
daslis 03 vl s €3
S O Cugg3a (1

=

2]
&
-

s g0 ) Bage e 3 dlauys
2024 oLl Jae yuuall

117 m s odldl siddi— ol J1 s




(0000) 0 (rdp- poall Jolydosadl 38 L1- s0 ol Bylalg syl oSU dm il Aul laolyll dlmo

DY S1g8 e
e ol

Lugin

o

pi L e

ety iy N
sHddy N
ety €8
a0

20

ol g0y IR Baga yhige o5 dlasys
2024 (e Jae syl

w
|

wlial] b e
XN 3
aagia
e
" pUINILE e
sy N
Sy N
S

T ORTN )

ot o gy Blasell dpwlus 5dige 16 dlas >
2024 L) Jos yiuall
4oLl (10 %30 Ly Blazell Apslua (oo i)l Aasgie Adol8 LS &) YLl Jasd dslal) acald ddlly
Ml Bagag Aapais Sl Bagag Ay A wgia Asbin Lewlus @l GLULN 2ol (ogll Al
Liyle) adseieg bl uiSh gdag e bl cladsilly el (sgemdl Adle 38155 a1y Alasgie
Lala) szt Lsyas GbUll sda o casy Jo¥1 Aall ciflrs ae U5 1uss o LS Lan o @F (089

118 m s odldl siddi— ol J1 s




(0000) o (pdys- ”égl ol el 3Sll- ol By1ale syl oS dme ol Al ilawlydl Ale

A Jlalio cilingSag 5480 ne Agmin Heieio L 39l Gl dydeiall 558,01 Aaiiye Jasgie Sy daplall
lugyie ami oo GLadl ellasdl axlys J) 6ol Lo (gpiiadl IR (o y215 2 bolaogl (29 (B I8L 4l
Lagas Ly3 (oendl Blley Lowy e orosg LS ¥l el madST gl peadl Jole 23 e 55 alise
Sluwg i Laapb @lils Jladw! 3 Jieall glud¥l LLAS J] axl) lday dauball 535100 a2l (290 Les
PP PRI AN | ER TR N (PP R [FE B EPITEN

ladl e %9 Ly Slaztl Ll (o il Aapas L18 LS @) c¥lel) Jasad 2l aall Ll
CeagSHSL Y s e il gl AUdlioy eyl ¢4 gl Aalaiey JAn¥! Lasglly Lols agol] 4llenl
dl gzl g Aapas Jazul 83929 Aaigio Sl 83929 4539 Adiais Auslie Al 105 S 03al
Lo lall el gpdl @813 oty Letd Byd%une 2y39 BABL ulS Ha5eme (£9 L 39 (Gl sl 358,01 dads
- nazel Aabaiey Aol Ao gite mlugyieg Ble dd Sl Bllaty ety Alall (o

Laldl (0 %26 duady Blazd) Aol o 0L o lux Zagaall el gl 25all e o 3
«aegSHSE AN e sga ) (sl Aldluy (agmll §5Adl ¢ sl Lite BauS dud Jadly (agoel] Adlendl
Py i s Plaawl Bag2g Adle Sl Bogag By Ayd9 lu> Laas A bie Lowlusms eld Su>
A0 820 (e wuis V lelasyl Ly caualsio goey LLAS CByady (LS duna 5o clilialy hhatal Byai o¥lzs
a5 duna Loyl o3 28,81 (ogmell Az lgy st 3500 oo lelan¥l Lod wuis ) gblll jasy § 35ud LS
sda (e Uggadl Jolgall Aoy yuudy ddg « 51 2700 o> clelasdl L coplas G s ol paliae 33155 &)
sl 2o J) Ll Leeloy] oSl LS e gyl U5l By 2yseiall 858,00 Ao, by Auapdadl 2sla )
cAadl e 2yl Laa 25T aetady Wb luasly jeexs cleo (fg cAiacy das 43 3929 J] 28LaYL A5l
cblazel) dulu Aaglia e Eadiie 4405 5,08 Ly Adle 5oz 2iall sda ety galoll (e Lyl |ylas

LS cdidles (asxtl bawg 3 ols zsawdl sda Ggé 2ol Lyanll LLadd duas &y Jalgall dila o8y
Loyall caliaadly aylsll (e wulill losall A cClazedl Buuluos @las § gdll Jolall U505 pale
Brallay Sl Aanywy g8 Lwlus LS Gblll sda coxaal clisg Ul paicy Gouladl Jlmall Loy
LesS cllamd Jlmaial ISy Led Ul cumy @) UL (29 (Aaglall (e daas bl jrews (Slazll
cdozma Mgy (2017 dazme BMogsy caugy mualii) oosmlly Lslia ASYI Laly daas dx Baga ol

(2019
Slyogig wlsliiw! 4

Aolwell a5 Baliss ] esdlans d)lae Gadas IS (10 i (o9 Blazell Ay Bl cuals
et a9 Adle g oy Goludly e Aller ¥l A Lkl (40 %65 Ay dlazll (o Aasally dsall
Clazdl Bus W5 § jeolic Bue Ciaali Cus LS Aang (bsxdl Brd G Ayate el J] AL
2o Wlae bl Bl leaS (§ a1y oo 453,80 Log s Ll ullasdl a8y 3 s (4515l 3y
Lol aaanll g5 slasy) mbudl 2ols sldl i wlis (ool 5l Ay glasyl (Juall
Moy huwgs maalni) (Slizdl) Leplll ollull (e lasall Wl (sl Laolus 221y

119 m s odldl siddi— ol J1 s



(0000) o (pdys- ”égl ol el 3Sll- ol By1ale syl oS dme ol Al ilawlydl Ale

Boliss pa ki (b9 Aubizell Zoaudl 398 A6l &patll Llidy (2019 coaze BN 552017 dazme
2l & yseall 53S0 Aals i Jobol 85at oLl bolazsWlg cpiseall e dagasall 5,08l i3 4,1
Alell ST (a,bs e 25U 5,00l e el iyl ¢ usds (oo bl BLE a0l Cangsg (B8LI
cossall a3 @ cdipgy udi (a9 i gddly Sedl U am sl 5L Gguadl (e paall Bl

) @ el A e AST Uied Cemigal Sy Byl a1 M5 sudlyy Blamg (ads sled GLLI

1 Bnadall SIS Bl Anigll osds e elldg cLell hosill i) 3 At g £l
Aedms Aig0i5 alig aylin 315 e Al 3)loll Lrado 39 asidall 515l ety (ool Lele 1850
sl 203 ausy @ ASatll ¥l 39 «uds pagmm Clanl Aylae J) L]l s Lepudd (Al

(2019« 3Nl 52:2017 same i gug g ol i) Al JLsdly cale il

t’g-b..U S5

¢ Ayl AL a e Yl
1(2014) s @idasg el Soall ASke Laall (el die Aabg coles gpmid (Jlaz (5595,
Lilie copdll Jw Jobin 23lasdl grugadl cgmtll b § ssaurll 2SIl (gal¥l 2Ll elas
eyl pglos (S udle¥1) i 9 Beandall Bl (s o292 1992 Julall se 3 ST
Ll aglud¥l pglally ol ¥ 28 ualsddl dazes Aaale < Lele)f
3, 28 saall bbb 2ulud¥l aslally la¥l 208 2014(ANGEM) syl cnudlyazell Alogll Ziaace|
135-117: 40 2-18
shgrSll il A9yl o uglial (9 (e > . ppally oSl Aumliulg Cilaxdl 12007 g 2S5y
0= 246 ( old . gl 5L ¥1 pglally Cla¥) 2IS L il e oy ez (Gutise Baal (iblyadl 8
L 9l939,S Aualys Bus ol v Adle Aoy (ogmy (FLLI Blaxll 12017 cdame by 9 hugs mualni
el pouiga 3 elaiudl dpeind! - Al Ldwsund) Slulyudl suss Jloel (Asgidl dylal) cillagludl
1531 (o e uld . e Blud ¥l aglally ol a1 28 Silyg diie ig@lly Joliell 3ylsll
s Ll oldanll Ul § dadall HUas¥l 50 Wl Ay (oames Al Lalinl 22019 aaza 1BMbs,
pslally Cla¥l &S il e o damma Suwe Aanl < duadnl) Lidliizll (§ slyaiST) 5olpds Juid A9 bo]
oo 4271 L@y b g Sl yudl atiee old . (ualae 2Lud Yl
23 ¢ 3l Sl pallae ydd iy damsUlg cantlld 2 yall Apnaed) il dadas <1997 (el 1905
iy B Bl B yall Bl § Adliadl Slaglall @lasg way (e Hladdadl Caglsss 2015 (Jlax ¢lsad
oles Alud ¥l pglally QI S¥ &S Ledfiinll (5 o)y tSTU i) ey - L2 3gail 51501 (a9 — Lo
.0o400 . uls
ol et Cemy Jaug¥) i (oemy GLadl slhiddl suasy JMaiwl 2008 Golall e siall we
oS e dlud Yl pglally Cla¥l 48 (olie (olall dasls (Leack )/ L) i)l § iwld]

120 m s odldl siddi— ol J1 s



(0000) o (pdys- gél ol el 3Sll- ol By1ale syl oS dme ol Al ilawlydl Ale

2014 .lawmsdl Soaaie 55U S dandall Lluwo¥l Aebus (Aa ) Llus¥l wus pael alhms o
2015

s lomi¥ g ad a1 ARML o Ll
. Ahmed EI Gharbaoui (1981). LA TERRE ET L'HOMME DANS LA PENINSULE

TINGITANE, étude sur I'hnomme et le milieu naturel dans le rif occidental, travaux de
I'institut scientifique, série géologie et géographie physique n°15 Rabat.

. BOUAZIZ S., RIAHI CHANDOUL L. et BEN DHIA H.(2017): Utilisation des SIG
pour I'Evaluation de la Sensibilité a la Désertification par I'’Approche MEDALUS,
Application << Région de Gabés »>, Institut Supérieur des Sciences et Techniques des
Eaux Gabes et Université de Sfax, Tunisie, 1ST Euro-Mediterranean, Conference For
Environmental Integration (EMCEI): 22-25 November 2017, Sousse, Tunisie, p : 13.

. DOMINGUES F., FONS-ESTEVE J. (2008): Mapping Sensitivity to desertification
(DISMED), Final Report, Version 2, Universitat Autonoma de Barcelona, Edifici C-Torre
C5 4a Planta 08193 Bellaterra (Barcelona), Spain, EU, p : 15.

. NEJJARI A. (2002): La Secheresse, I'eau et I'homme dans le bassin versant du Haut

Sebou (Moyen Atlas Septentrional - Maroc), Thése de doctorat, Centre d'études
géographiques de I'Université de Metz, 304 p.

121 m s odldl siddi— ol J1 s



(0000) o (pdys- gél ol el 3Sll- oy ll By1ale syl oS Az il Al oiluolyd| Axs

Ié . il 81315 oyl gSU A3l fwl culualyol) e

j Journal of Strategic Studies
For Disasters and Opportunity Management

<
-

RS Bytalg Coig L a3yl i all 8130

,L@b‘ijd&d/ajwd@,@ Ll ot oo
Manifestations of climate change in the lower Tassaout rural areas
and its effects
il Byl Jadls ¢ Amals ol gaSull clluy s c3la o
Mohammed jad, PhD student, University of IBN Tofail, Kenitra, Morocco.
il Bylagall ¢ Jeabs o daalom 3liwd NS YER) ¢LQ:J| )

D. thami daiboun. Professor of IBN Tofail University, Kenitra, Morocco.
mohammed609jad@gmail com. / thami.daiboun@uit.ac.ma.

ol
Slbdll o A5l jtiaaS doMill e S Sy daiad G dpid] ¥l o dad] oglad 5Ly T ad

sutgzy SLYI § Lolaid) Lpartd] Sdiai o] A snSI Slbumid] sum K ds Ll il Gl sl
All] 3lal] soiun e Lodad] Yymill 48150 Jld] § cleli] e o 0ds Lao A s sOY] nlail] g0
lsall plil] Szl § palug o Flibl Slizd] 5ol OF b lil] LMall iy dMill ol L)) il
Luwlew (6o cumgiady o] Gilotlly ST Ldid> delidine ybolie iy leo cduibldly bl 45U/

L Ld) gLl po dle 4ediST 8yuid Ly coleall sy 8Ty ke JoT Ao SMizul collioly Lolnzd]

gy

DU lsll _ GLYI  asldl slid] F L) e Lzil LS

Abstract

Lower Tasaouat countryside is a Moroccan field that relies heavily on agriculture
as a source of incomes economic development and the threat of ecosystem
degradation. imposed on the actors in the field to keep pace with the negative
changes in the level of water resources, To fill the growing peasant and non-
peasant needs, because the prevalence of climate drought, Contributes to the
increasing depletion of surface and subsoil water resources, foreshadowing real
future risks that disrupt environmental balance and necessitate the adoption of a
modern, less wasteful and more water-rational economic policy and exploitation
methods, with high adaptive capacity to immediate climatic conditions.

Keywords: Climate _ Climate Changes _ Rural _ Resources _ Impacts.
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Abstract:

The study of groundwater is of great importance in hydrological studies, especially in regions that suffer from a
scarcity of surface water sources, such as the West Bank. Therefore, this study dealt with groundwater, which is the
main water source for the lives of the population. This study aimed primarily, through spatial analysis of data from
tube wells drilled in the West Bank, to reveal the directions of groundwater movement and determine the
quantities of water discharge for groundwater movement in the studied basins, relying on modern geographical
techniques. It was clear from the results that were extracted that there is a clear concentration of groundwater
movement directions. The study also indicated that there is a water balance for water flow in the water basins. The
quantities of groundwater flow were also determined, which were highest in the western basin and lowest in the
eastern basin.

Key words: Groundwater West Bank ,GIS, static depths, Dynamic depths.
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298889 77 122 Qalgilya Municipality adals Ll A 55
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