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Abstract :

The Sidi Moumen district is one of the neighborhoods in Casablanca considered to be an
increasingly complex territorial space determined by multiple factors, including temporal,
social, economic, political, and security aspects. Indeed, the spread of informal housing, high
rates of poverty and vulnerability, and the growing shortage of public facilities remain among
the main challenges accompanying its expansion. This expansion largely occurs without
proper planning and presents numerous challenges and issues regarding urban planning and
territorial development. This is often manifested through the lack of infrastructure and the
poor quality of urban living conditions, highlighting the quantitative and qualitative
shortcomings in terms of territorial development due to the demographic pressure faced by
this urban area.
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ABSTRACT

Education is a crucial human right, occupying the fourth place in the Sustainable Development
Goals. Despite efforts by governments and donor agencies, Nigeria's educational expectations
have not yielded the desired results. With approximately 10.5 million children out-of-school
as of January 2022, Nigeria remains among the nations with the highest rates of out-of-school
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children. Because several studies such as surveys, document analysis, and a critical review of
extant literature have shown that, this study seeks to highlight the dangers of out-of-school
children and evaluate the role of the family, government, donor agencies, and media in
curtailing the menace of out-of-school children. The study argues that sometimes efforts of
governments and donor agencies to eradicate the challenge of out-of-school children are, at
best, false generosity and highlights media strategies that are critical towards increasing the
enrolment of children in schools. The study goes further to identify the significance of
handbills, posters, and community radio as the most efficient channels for disseminating
information about the importance of formal education and equally concludes that achieving
optimal school enrolment in Nigeria requires a deliberate and sustained program by the
government and diverse donor agencies in which the media has a crucial role to play.

Keywords: out-of-school, donor agencies, poverty, media, education.

-

dadda

alases sus &1 22030 plad aluiad) 2paitll 2as 22015 ale § szl @1 § slac¥l Joull pren el
339 Bloledl aeg malatlly Axsally Laall I3 § Loy pusslsll (oo Aasly Aegazma e Allall cilyaeall A2 lsd
dl Bazill @ad (22030 plad Loloiad) dpaitll dlas (e "4 Ul iy Alasdly 2Sldly Gl Hsaually L
Osela 263 (o cydy Lo lia Jliy ¥ aaly pazell Blizell (guta @latll (o8 5u3ady Jolid] el peladll ol
Ol Jlabo¥lg Jad gyl asdl gl @ cadd) JLabos¥l suiall e oy ¢ @dladl elmsl ppazr (3 3yl s Jiblo
dalaie olald Guyladls izl pe JLab¥1 suall way (UNESCO, 2016.) oY duyull 165,5 @@ty 2oyl 1ol
o cnddl @l ot e JAbY! Cagas o AST O i3y Lz 13 (3 Loy (Lidsydl 3 6nSd) elmsall g
Aol § JAbY) o U § 85 (o ASTy (Lianydl 3 Sl olymall Cogir Aalata § Ogdumy (ol lgamly
e 3Meg (UNESCO, 2018 & WORLD BANK, 2019.) Sis¥) aell Ogalaty ¥ Lasydl 3 680l elimsall g
Saall (e amld 2553 Blaly Goliaid V) auaill deall 1l lymag (plud¥l Boim (o ulal 3> @aladll o8 (el
cresad G L) GLadS) 2n 89 el wuladdl I Jgumsll oo Byl e @ il (gl Loy (Al ¥ el (a9
oo S @ ol s Jlabl ity cgamad! Blead! @5 daglall gl (e easlly Juazudl § cadosall L5
Shretaly eda Sum S ISy Lasae cdgat Algiall 3bLlly duadl BLLLN Sy (i pasnlly 4ua, ]l Gl
! el puaz 3 Jlab¥l e¥5a a4l (WORLD BANK, 2019) (yo)lally cndmilll pe Jlab¥l oy aST 1310el
bz @ ealaill holl dasdl (§ HsSiie 9o LS Ayl Adlyuall 2asSl (318 s ausoll I Liglate s
(Sl L s o e ) ey Ayl ) Jab¥ 3ole] ) g lixl il sus saxs &llg (+2020-22018)
Bylas @uuas ) aasdl sda bz (Mukhtar, M., et al Pp 80)sgxle (i Gasye JALl z5ls Jlak¥l sue JI5s ¥
Sldpl) s Adpasatll Sl el § Ly g § 2l s JLb¥l Joo bl Gusi e dale
zolin Lealy (Al M5 il il 481 U3 g Audl e gagtll ol d3L1 oo Lapd g 230lazdWlg duelazzY)
Jid o0 de gl Al Slimpl ¥ 3553 e Jaad o oS &1 63¥) cMsailly (AEP) Jamall el

Lipzeo § il s Jlab¥l A b Allas § 2o sSl

Aokl oy JLALY s sl 2 pzmeid| o oS!

22



Jedl (g9 duds 1Y olaoly ! e

Oa95m0 O ¢y S Toae oo (2 &5l Aasandl 18 « o l3IW19 il malasll (e (oand OASH (00 02,01 e
oS0ty «JLbW ! @alatll adss Aueal o> poizlly sL¥) (s (£l ot 28y Oless oyl eudall (10
S Gl § Sl Joud cllazs &1 il gall 3las] cye ¥ Aibo gl Apaially gaill 2lalSI @ @lSa) Budzes (ha
Jlad S elanlly Guayasd! cilidas @5 (Ko dliiiane JSCAT e aly 6T § ol pUaidl ey g colms¥l 1
JLabY! Ml 2slo¥l Jaad g8 Al mlus deaws Uayl (Oyekan, K, et, al. 2023, Pp 12) zAa, «awl duy 3
Jeaall § Jgadd! 358 e sl cuyaally cedall gz Lo celld J) 8Ll culozm ! (0 paalemy paldyg
il Agluds Lo yd audall anals o duds oo Ll pasy celate IS e Gless @ el OF oSl gyl
Ao ss Joad o Blle 2l (1o gllaall (xSady peladll 8392 (ancetd (§59,40 AasSall (o G sl o
J9sed ! HLetiaodl 5leaeS 726 dady oSudgn]!

Lo Ogal ¥ o c@lladl 3 Goylll oamilll s JLLYI (e sue ST Lead Lz 0L ccdusisnl yylant Ladgy
J1 %29 by Lpxd Jledd! by 39 ooyl @il Lole 14 95 s paylac 729155 Jibs (5ule 10.5 (oo iy
s slslydly 3,Lslg Bel,all A8 yan Jodiy ¥ gl Lli8 Ldad Jlsall (e cnaluadl Jlab¥l o ladé %35
Szl (Jabdl 71939 Sl 71930 el § ey Aalisen lewd] e 201 BLLLI G aly Bllas e ASaL o.in
(NBS, 2016-2017 Reports). Ao Lidl clusylall ) 5Lazé¥lg gl pually <dyalazd)

Slad allais| Jie ccallazs¥l Nl ool Eao ali¥l e G S IS Adledd! Zalaill § (el oo palu adg
(09 cppabls Bae 3 Y1 G man I Y oy ASAL @8las ] (22014 ale @ (chibok girls) Jeus
ccdllans| Ao Ao gSaell des o Jlg Aalall s g (30 531 JSAT9 limzedly JWbHI 7193 |92 5s ooF Jaixdl
(Oladujoye. 2013, Pp 45).c3laas¥ (o 895 (193 Auyuldl ] e label Jluyly oL ¢ L) Consall (y0 098
s2lsmtly Sl Z 1950« pmmedl ¥ UL Jiae (e Ll Byl 7ls JLabs¥1 g § ealud (a1 Jolsall Jadd
oS -yl all @ Alaladl laoylall/culealiadl 3] 5laz8¥1g A8latlly Apelazz¥) CalueHlg oo liunlly (aualazal
AW el aen ol Busle Jlsda " (oyally Cdlall g5lge ALY ol

Ayl e G Jasll Jaball Jumad 455 -1

24T Ayl ) iy o 01 Jalall -2

LB Byl el sy Ayl s 3omiliss g1 Jalall -3

cndmilll ae Jlab¥) sue 8305 ) eabarll ) dgumsll 093 gzt @l cllally (asall 325> (o pell ol il
3 g ealug 5 ¥y g G ooslally

Jio Apagdanll o hISE a il IS (o Jldl sl dellal 459500 dun Sl alg dua Sl gzl viad (S
Eoll Bolsg Laugis Luamtll Al ey Bole] die 6391 Guunlall e ull Cola J cdzeall @ulatll ol
(sl 3Lasylly ceulanll 5u3aTg ¥l Cprancmiy ¢ galazd¥I Jsaally oyl ally Gleal¥l

bopzss § oopldls cndzmill] 42 Jlab|

Bleydl oo sSA gudl ilegazmay (ol wlalas¥l 693 JLbYl Lpms § Ayl ol Jlab¥l dodn
i aleidl Sl¥ell 8 dols (Aapiall lelpall iy cusslidl 51,881 (Almajiri) g, W cDlog <y Ll
Lasde alo AELL Lolall o S sae @l¥sll sda 3 4o (Adamawa) lolalalg (Yobe) ;s:9 (Borno) ¢3591
N P C (Nigeria) and RTI).cs05 of 4ally 5l,a¥ Yad 1.889 (o cydy Lo oyai pe cAuyde 802 Jls>

23



Jedl g9 i 1Y Syl Alma

plasil el 8505 ) s @ ool bl cramalll ae Jabdl sue ¢ Las) gray «Udd dx,ig (International. 2016
ALY (593 JLbW aldl s Lad¥lg « aally capasdy (ol loley cduliadly A3l (Sl Cianig ¢ pod!
Loz 3 ooyl cndmilll a2 JWab¥l e sue 48T Le oili¥y

ez ¥ 130e eI L 8 3L iian ol bl rasalll ae JLabll Apas (K43 Lnes @ Of Lasba Lyal LS
Byshas e e gunll oS yage ore 8yabiall 581 cbilbad) Lalus wudatdl J) Joumsll oo Lagyome LLad! Jgaall cpe
ol ally cndzalll pe Jlabd dgall candd! el dalss a1 Jo¥1 el cldsll (e (o dsGy 2ol oia

(0 %62.99 %66.45 %67.7 O L « 3131 3ate al85Ls (Yobe) (959 (Sokoto) 535S 59 (Kebbi) quS5L¥g 5 259
adinl] 3a3l8 Bygum AN sia @yt Jlstll e Byl )l A 159 6 o easlecl ol cpddl JLaLY!
zlmdly @lastl § Jab¥l 3> 3ead G Aageall clpaedll ylasy o qglatl]

Jte Llad (uSa Les ¢yl udatlly Bletl¥l oo JLalol 8ydie S o0 B (30 iy Lo oS0 ¥ (S Y9 9
b JUl¥ &l e AST O S oy 93989 ¥y § auagll Gl8 (Jilly Al 3id) LS auey Haall
coolall (e oyl ¥ iae $Las) (3 elatdl Aealy (£5dl (olasily dnapladdl 331LL1 Lagame @alud Al
Al Olacazll o Lo ls

Jleel (3o LYol s (9ol il ealanll oy J) Llabol (S5 o oy Lo yinay o (S (e (92 2089 Laudiy
Jie bzl ol cells 3 28LaYL ealatdl (e Lodad) 2og3e¥1 0585 Lo Ble o cealatll Jidoai ) Ao ginll
Ol aalls 4l e g § Slanizell jlhas ) 635 Lee ASaL] @Blas ) 255 LSl 7 1930lg JWal¥ Wlee
Jol>g 8,3late 9> Jdb Oges -udadl 3 Al Slasily Jladl el e 35 S (Bune Ll sda il
NBS, 2016-).2;00a18¥1g A laaa¥ Aeaist Julaniy ulidd! oo ol U] Hlaaly bz Sblis cdelaiue

(2017 Reports

Jloaad) @alatdl 8159 )t s Ly @ JolSIL (ol ndmtll) pe Jlabsd &9al) o)) 2L 2aslall 39
((p2023) spzedl

%61.3 slylan; 4,39 -4 %67.7 oS a¥9-1
%55.7 (oidgs 499 -5 %64.4 §3¢S g s 4,¥5-2
%54.2 43593 4¥9 -6 %62.9 9s 4:¥9-3
%39.2 ¢S ¥y -11 %51.1 |9l 4¥g-7
%28.8 L5 4,¥9-12 %48 qags Y9-8
%25.4 15],u3 4% -13 %45.9 Luwsils 4.¥5-9
%23.2 35 4y -14 %42.8 slxc 4,¥9-10
%16.7 qigs) &3 -21 %22 ;)5S 4¥g-15
%13.8 g9l 4,¥9-22 %21.9 LigalS 4,¥9-16
%12.8 Oyl 4¥g-23 %21.7 |glal ol 23 17

24



Jedl (299 Ay ¥ Syl Alms

%12.8 >3 -24 %20.9 5191 449 -18

%11.3 ) 4¥9-25 %20.5 (929 495 -19
%10.6 pgu) 15ST2,Y9-26 %18.4 Sgis 4,49 -20
%6.4 Lusd 49 -33 %102 S 4¥5-27
%5.6 Ll 4,3y -34 %9.3 s ¥y -28

%5.1 J Sl 4¥9-35 %7.7 Loy 4399 -29

%5.1 gaul Y9 -36
%2.9 | ae bl 2¥g -37 %7.6 yasy 09,S 4¥5-30
%7.5 ¢& g% 4¥9-31

%7.4 Lubls .99 -32

Boyutl | (o Ol JUL 1 S i S 3 Bl Jalgall iy

Bodaie Slyoleg mely Gb) JM5 (e (uplalls cnazmilll e Jab¥l gud dlll 2o Lyzes 2ogSo cuylminl
o5 gl Ayl s JLabdl 2yleyy malad moliny J) 2LVl cgulaadl qulatll e Jibs S Jsim> Glosal
LasSdl s Ayl 15 JLab S L) A ol azad @) Aelaaa¥) Bule Mg (uadlls Ldaally eelashl ciloas
Al Lpd 0S5 08 1 Bl 3 ol @udasll e JLab¥l e Y5 Jguas cllacy 2ad5a yoyle o LadY 13542 Uiy
S Al s Axdlae JaT (e 4 pleall oy g1 iSO llia J15s Y (23 pag 43K pe Byl Azl
Al Jssmsll Olassng cqpalasll (o stad ) duelazz¥ly AU 52 lomll e izl 21 selaadl 3Ll sy . caalin
Laclag Auilge Ay A Lide o LeS aupul) o5 J) Jlab¥) adus o) 25elS01 Gleadll ddlang el @ulal]
L Loladdl 99 ALl 0 plilSa] Baazmiy palarll J] Jssmsll 2imyd (e Wb pazr Jgia> olosat 240835
:(USAID. 2017).8 yallall s cayases) deludl Joladl (an

oo el 5ua Nl Astue pe ALl Jlga¥l (amy o gl Canis Lpzes § ealaill eedanld $S31 gzl -1
b o1 2l olmts @J e (alogl (Sorudl (e Mied (55T & (g0 Lol il 0313] 248K 5 JIga¥l o) s 2o
Lelsiline oo %2050 33 Al pasases G Sldsll (o b8 sue 3 G 8231 algc¥l 3 %8 L § ulasl)
Jazms o Sbgiad ) prer e SlosSoell Ly b ey suuall lda § s)lbs] (Say Lee S Al (ual celazl]
(OCHA. 2017, .51 § (gwelaa¥! bl Dl ppanetd Ll J1ga¥) ) Jgimsdl (00 (825 09 L9391 ulasd] Jsgasd
Pp 3)

Sl by Lwoyul) 2pdazl) sl malid) of Joall LiSley Lt cadsll 89 iyl 2pdasll mobiys 839lma -2
Sgdoma dipdas O8 (Awlidly Sl plab) 3y2m0 (0 AST 52 Lo ) gliss Gyl L6 o litll 3ty 4l

25



Jedl g9 i 1Y Syl Alma

Baly ) ol Aeyull Bpdaadl o aslell ey Led dond Ll adhupall 2 gSeell Joas a1 ¥y 319 HLadsy!
23 e il ) a0 Ligle (80 oyl 8 eealy JLabSU 2,042l <899 ¢ ulthly 3Lt ¥l ¥ iae
22004 alat Silzlly Calid¥) gl euladdl 55l8 & Hlaidl Bole) camy ouladl] pulatdl uand O93l8 Aanlye -3
erds LYl e o cclls iy guoladll @lasll 1 5 0a€ ao sl Slal ) Gl (e 72 pasases e (et
e 85008 e Joudl wlans (o8 (Laylue 1,85 LeSy . Jlgwdl ) Jvosdl o oSattd Balas JIgalS susall lia (3 %50
Jlsadl 3305 Ligle Cazmy Lopzmss § ool ulatll Jogotd Lple Jgummell LiSiay ¥ Jlgal Lgad oI liall Ta 2ls
(UNICEF. 2018) . alas (5018 Lpagurds cslydsdl (e oy (@1 Jgod gl £l sy L] Jgumsdl (1S &1
AN 3 ¥ ool Az lge §9 L Aagall lasazmll oo 12 suay oyl (i 1eldl oo Goslall coyas -4
nomadic ) gaudl eylkeg Aatall oplall die hald) o) oS3 Wguy JLbT Jlay) oo el (Saty ¥ U8 cas]l
Aol sl 7 b LaST emiall sl ilghas 2 ool edasd 2bo o) 2zl Lrallst & (schools

Gladll slaatal e oralall dazs o Lela oo @) 3819l auas o legSeld Ay iyl uyadd] 3as -5
Ayl BbULl 3 JLab¥l qlad 3 @holdl sda die aelud o (Sl (o9 Audsydl Slaaizl) § (uyuzld

Ok el o Goylall of Wy 3w (e Goylall e Slazedly Blazs¥l Siolg> a5 1 uylall el -6
Ll mead Adlad ST Aal ulandl cpo Laae g L) duoyall 8y5ls (595 O oz Uiy Lkl ) eelas!
A pe I3 Y LS et Ul § bl g laall (amy 3S)Ldn Jaalls Lpad i alsdl g llaall 4850w 5aL5 -7
Joed 5gadl s oy asll ) A by (s (ST ol g Uadll (e S s Lt il oMlel 8,58kl Jglndl (aany Miad
Loz G polalls ol i Jlabd) 2

dals

dalall 3 olsg s 3 polall cadzmalll e Jlab¥l e AL saal) s e dlys Dall sia CaiSiud
ceaalus G Jolgadl oo cguadl Wal) ooz oY Liatad Falass 100 (g Blal) 3lae AUSall sda o) auflesd)
clalell J) Lae¥ly Lslatlly ducles¥l pulally clelpally Lolazd¥l ool el § Ly AL sda §
ALl 7585 LS oLal) oy oalarlly aleza¥l J) 5Lazs¥ly el June g las) J clianll sda ool idg aloLall
Lmilad Guplis mos 2l oy Lasiaiat piag Auadll Zxllal Aeyull 4y e Lol Ko Aes ol
Jhasall geradl e ol nam=illl a2 JlabM dalsg dux! sLidlg aL_SwL«}zH eelatll allas 9 2051 (tsangaya)

aNglly

:oluogs

A bl gogs ol 0,83 L ¢ g e

¥l aar 3 Brarladll 5lsllg Apmall (Gl i 3L Aypzesd] AagSal e Lt Lo -1
Ayl ) bl Jlay) (e (15008 mlazmy 1dag 8 il 2y0liazd ¥ 50l (e e Slia 0555 001 -2
el pe (Sl 3 olsg cauyudl @ulatdl goliyy caylsgs-3

REFERENCES

26



Jedl g9 i 1Y Syl Alma

)
L X4

X3

*%

X3

*

)
L4

X3

%

Ferrans S.D., Lee ], Ohanyido C., Hoyer K., and Miheretu A. 2022.The Cost-Effectiveness of an
Accelerated Learning Program on the Literacy, Numeracy and Social-Emotional Learning
Outcomes of Out-of-School Children in Northeast
https://www.unicef.org/nigeria/reports/multipleindicator-custer-survey-2016-17-mics
Mobolaji, ]. W., Fatusi, A. O., and Adedin, S. A. 2020. Ethnicty, reigious affiliation and girl-child
marriage: a cross sectional study of nationally representative sample of female adolescents in
Nigeria. BMC public health, 20(1), 110.

Mukhtar, M., Ashraf, R. and Shittu, A. T. 2011. Girl Child Education in Northern Nigeria: Problems,
Challenges, and Solutions.

National Bureau of Statistics and United Nations Children’s Fund. 2018. Multiple Indicator Cluster
Survey, 2016 —2017.

National Population Commission (Nigeria) and RTI International. 2016. 2015 Nigeria Education
Data Survey (NEDS).

Nigeria: Evidence from a Mixed Methods Randomized Controlled Trial Journal of Research on
Educational Effectiveness

OCHA. 2017. Humanitarian Response Plan - Nigeria. New York, NY: Office for the Coordination of
Humanitarian Affairs.

Odinkau, F. 2014. Toward an Educational Function, National Bureau of EconomcResearch.Vol.70
(4), pp- 11-70.

Oladujoye. P and Omemu, F. 2013. Effect of Boko Haram on school Attendance in Northern
Nigeria, European centre for research, Training, and development UK.Vol. 1(2), pp. 9-22

Oyekan, K., Ayorinde, A. and Adenuga, O. 2023. The problem of out of school children in Nigeria.
2023/058. https://doi.org/1 0.35489/BSG-RISE-RI_2023/058

UNESCO. 2016. Leaving no one behind: How far on the way to universal primary and secondary
education? Policy Paper 27 Fact Sheet 37, July 2016.

UNICEF. 2014. All Children in School by 2015: Global Initiative on Out-of-School Children: regional
report; West and Central Africa. https://unesdoc.unesco.org/ark:/48223/pf0000228081

UNICEF. 2018. Evaluation Report: The Out-of-School Children Initiative (OOSCI) February 2018.
USAID. 2017. Education Crisis Response Project. Final Report. United States Agency for
International Development.

Word Bank. 2019. Ending Learning Poverty: What Will It Take? World Bank, Washington, DC. World
Bank. https://openknowledge.worldbank.org/handle/10986/3255

27



Jedl g9 i 1Y Syl Alma

Sl Jo iy il 39211 pa 3yl (o Lo yzmiilly gual8liaSyga9 Jlo Joud sl gzl Jdiaad |

The geopolitical future of the countries of Mali, Burkina Faso and Niger
between liberation from French influence and ways to resolve crises
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Abstract:

This research seeks to explore the geopolitical future of the countries (Mali, Burkina Faso, and Niger) in light
of their recurring crises and their attempts to liberate themselves from French influence.

The problem of the research is to identify the reasons behind the crises of these countries and analyze them
in a way that may contribute to how to deal with these crises, while taking into account the nature of these
countries’ relations with France and how to free themselves from its long-standing influence. The objectives
of the research are to shed light on the crises of individual countries, and how the stability of these countries
will contribute significantly to the stability of North and Central Africa.

The researcher used the descriptive analytical method in order to achieve the research goal by analyzing the
reality of the crises of those countries and the nature of their dealings with French influence to liberate
themselves from it. The researcher came up with a number of results that reveal the causes of the crises
(Mali, Burkina Faso, and Niger) and their quest for freedom from French influence.

Keywords: future, geopolitical, Sahel, desert, influence.
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Abstract :

How to make foreign policy in morocco , and what the interactions in the level regional and
international? This is the question which wants study answer.

Firstly there are many actors build the Moroccan foreign policy, but the most important of
them is the king ,who make the strategy and give the instructions to the prime minister and
others ministers, also the parliament and parties has an explanatory role in moroccos foreign
policy.

Secondly this study tray to explain the interactions between morocco and others regions whith
her strategic location and moderate approach, especially in the arabe world , and Africa and
with Europe in euro-Mediterranean partnership.

Keywords: Foreign policy, Morocco, actors, interactions, Moroccan/Arab cooperation,
Moroccan-European relations, Euro-Mediterranean partnership, Africa
and Morocco, Moroccan external action, strategy, Morocco's position.
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Abstract:

The importance of Fayoum city and governorate is due to many reasons, the most important
of which is its history that goes back to the past, the unique location that distinguishes it from
the rest of Egypt's governorates, and its geography and diverse environment between
agricultural, desert, tourist and urban. Since history, geography and environment affect the
population, famous figures and personalities in all fields have emerged from Fayoum and have
influenced Fayoum, and even Egypt in general. Therefore, the study addressed the history of
Fayoum, meaning here the ancient city around which the rest of the villages and cities grew,
and it was the nucleus of the governorate. Then, the study moved on to present the geography
of Fayoum by studying the location, climate, and surface features, then studying its
administrative division. The study dealt with archaeological landmarks and divided them
according to the chronological eras in order, starting with the Pharaonic monuments, then the
Greco-Roman monuments, then the Christian and Islamic monuments. The study presented

the most important landmarks and tourist destinations in the governorate, including Lake
Qarun, Wadi Al-Hitan, Wadi Al-Rayan, and the waterwheels.

Keywords: Fayoum Governorate - its unique location - geography - archaeological monuments.
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The Sksawa Basin is one of the small semi-arid basins located in the Western High Atlas of
central Morocco. It has an average annual temperature of 18.5°C, with an average annual
rainfall of 298 mm. Through our analysis of the basin's hydro-rainfall system, based on
precipitation and flow data from 1989 to 2023, we concluded that the basin has experienced
annual variations, characterized by alternating wet and dry years due to the irregularity of
annual rainfall. Over the last decade, a trend towards increased aridity has been observed,
which has slightly affected the flow of the Sksawa River. We observed that as rainfall
decreases, the river flow also decreases, but the rate of flow decline is significantly greater
compared to the decrease in rainfall. This led us to investigate other factors contributing to
this significant reduction in flow. We found that the intensifying drought in recent years has
prompted local residents in the upper basin to use river water, collecting it in tanks built to
provide drinking water after springs have dried up or their flow has weakened. Additionally,
agricultural lands' need for irrigation water, supplied through channels connected to the river,
has further exacerbated the problem of reduced river water. This situation is compounded by
population growth, to the extent that river water barely reaches the lower basin except during
wet periods. Consequently, the lower basin meets its water needs through groundwater from
wells. Another change we observed is that although rainfall increases during the winter, the
river flow peaks in the spring. We explained this with a time delay in flow increase, due to the
dry basin lands becoming prepared for runoff during winter. As snow melts and spring water
surfaces, the flow increases, reaching its peak in February. Our findings also suggest that the
historical alternation between dry and wet periods in the basin presents the possibility of a
return to dry periods in the future. Additionally, projections of maximum daily flow indicate
potential floods with varying frequencies based on return periods. Therefore, all stakeholders
and actors within the basin must consider these challenges to ensure an integrated
management of the basin.

Keywords: Rainfall heterogeneity, Water flow, Hydro-rain system, Sksawa Basin.

R
Ty @ as Ll claal J el a5 3 30l o Zualall clagasall Calie (o Slalyudl Jo US55
Ll ALl aady 21992 o) 48 day ¥ Lipshases Lad ¥l Gy @ @y e livall 8531 day @lall Lo b
o dds cadgll § JSad o] 4 Ll Sl paal) domgdip bl culladladll aes § Jlebly g3l coglall el
Aol bl oLyl allanil aue e gsaudl Lalgall

Al &z o1g el sl JMied ASUI ylall o> (10 Liolias Bya8 (a1 Adlad) e Ll G (p0 opdll siang
Lz slosidl Al B55lae 3a Ogule 646 sgadl layly e il 2024 4lug 2023 uid o Lo Ll
Al alol Lasle Sy sgaadly sl iguds 450y Al odpdidly a LA 1dag 32 5lile 3.9 cdmas (19 AL
Lylanll JSaS @y il Jlmeld Bpilly Baplall Cilagall (e Aegazma JI azpg oLl (o Ol bz >
pobay ety dazmy padl Sl llo¥l ALl as 2ol Sl o B9luSiu (o9 589 Ol LeEns) Akl
s @ oLl Al By 3] colsld aradosundl eluadl e (350 Lo 509 Ldlmag Liia) La3S,59 lladlundll o s

Sl ared) Al b abdia) e¥l> Gg cdlamdl plls Boliuny cunall Caniny (gy3 1 I8 39

5 00 2024 Wl plegat Jlmaradl malindly sisall cle 2l Badly AW 5)lsbl Apasng 19,55 oWy saemall 3yl59 *°

76



Jeidl (92 &y 831 culslydl Alma ISSN 2569-734X

Journal of African Studies and the Nile Basin

Bl cpa Bazall 8561 I Bolusiu algt Aol sy A Lkl cljradl duases 2ulyd) sia Lide cus,d 03y
cidadlad G (o emdl DK o0 Lelidane e Jpimmll Lialazal 31 5740 (29 (22023 JI 21989 2z g1l
5udally B9lusis (g Aumlawdl 25U 3yloll Ao @ity od J2T oo slas- 9)0a Axllasy Yol psdin Co
el Sbsiue Jd=iy (2aloyded) pllandl dulys cmy Lilly .wlibagally lazdl Jie dlaiadl Sbu=dll
AWl 5ylsll 36 Ao 1Y ey Slladludll cny A8l Lty Bolusius slsd Gpeddly adlly Goiud!

Anal &bl alpadl Hlb) 3 ossmd! laady G Al &l db ol

Pyl Jlme (nbogs -
il ALl Slelen g 0l il (s B9lusius (o9 (abogi s 1 o) dlasyss

77



Jell gy eyl ool ll] Ao

= "  gladadl
oA il Egadllz gycad) Adaall cilelaal) Bt e
2024 g-*“)m 3‘9] .. - Hﬁy gl A9
okl Jad st s Ba) | ssless msm s [/ el cilgal
Arcgis (s gl dal dan (S Al B

Ay loY) Ll (e Ty adgaty Gilly das, il A yall ASLally Grauall (o95¥) Gty (b BoluSlan (o9 iny
@b Jlme 5292015 dis Szell Gord! puandtl) o aasl GiSThe A ] 039 iy gy cBoldd Bl
5 LS wlelen o ologm 6381 bl (g ilag)ls eudd) ool ¢y bz cigilinaly Lol (531 e e
(e deleng Wlag) delex sumiy Gyddl (o bl 2ughll delony catiguial delen susi Coo Boldad pud3Y
Lelosddl (e dang Jleddl (o liaadl Aelen sz Loy oyall oo Aauisl Aelan g agilinal Aelany caigils
Olrag] Aapuall Lzgh ) Aoz Jl Zelon 31 @ile guise a2l (> 3 «DlAeslS 8 & ugiliiued Lyl
31,1 Sy Jledirgir sl B9luusiun alg §yzme detng . O)lsatss dww ey Jlme pgull Loz lg3 dalaie JSAT (19

78



Jedl g9 i 1Y Syl Alma

B9lusSun (g Ol (e Jsas ol Sy g« Lactay (&1 Aagdl 2lially Asladl uleaS |y Las Bolitss lgT gt I
SETEN[[PVCU NS [PU-A 09PN PP SVCI-FONF1 [P VA (PEEPPN NP v
AJEY -

s)liel pagiasell Bglusiun (agas Ale yall Jlell sudn gl S pobasll guas § Al gounge
JolaS 4s Ll ol paall Jady 5,591 sgiall M5 Agzelaadl 2l 551l 8y o ilad (G Adlaedl dis ¥ Ll s
Il aalls Agloyun 4l Al alall ol lda 3 ori LS Lude wdy o 10 JSaL s 3 oty
4l 3lell U s Ansy Buele @l zo,3l d2t (0 zalosdly L bl cldaall Julas SLac¥l cnn
Sl 4l LalaS ane DB oo elldg bl 5Ll abaal) Hlb) § ahll Ll (sl dubudl
pllaml pualt [)las cblagally Calasdl ol (ogmdl (o253 1085 AoMall (qal ¥ Gauds copddd sl (e S Ll
ylall lhdludly comall o 2aslal) A8l dury ¥ U5 Gl s aslall llasladld dully Jletl aseall
AL el 7y ks Of ey A Lol sda M5 49

B9l osoed Birall Luslill Anisgll 2L -

§Lllmag Loy ByluuSias (o922 Aplall cilladlundll gygu5 aS™ -

B9lusSiun slgs rdidly uadlly oind| coall oty aS -

S cutiall bl slladluddl b5 gl A8Mall Lo -

§(A)kae Aly) Akl 4yl call H30 (e Gt o Sy > 6T dl -

i)y doal -
s Ll ol 2l ylell oy 01 28l ] (§ s 1 Apaladl laohyll (e LesS § Ayl Buaal (1085
Sbbaally dlasll e¥ley guiddly U cunalls 4plall Slladludl (s A8Mall 0 3 Ayl s Lioe Ludlug
S Sl o9 el Jslaa clades sl § Lole ozl mludl sia LuSaiuwg Jy Bolusas (o5
WP | VPN (RCR PP [POR TN MYEE I ]

sl laal -
oasadl 315 (e 2l 3ylsbl iy wd @ delad G Al C3laa¥l oy Regame Gudzs J) Ayl Chug
! o Losd Jtens (31 cBolusiand seaadll
BoluSu (o9 Lpde yo51 ) Ao Ll dymba sl oLl A€ euuds =
aiially cilladludll 483e oLy JIS (o (ol Grlas-gyundl plaill 8 -
ablagally dlasdl el L35 wladss aung -
bl W sy lell e B lall 2l wili o -
AW 3lell past clem sl ausg e Ayl deluin -
Ayl olgn,d -
plan¥l auay Boluslu o gy illadludld Jlelly il avied| ey =
(sl dagllay ey by Jasms ccuall 3 )hatul pue Ul Bgluslu sly byay -
oosd! Lalaly @l ol 8ladll GleSs sloll oo iy gy -

79



Jedl (g9 duds 1Y olaoly ! e

e Lo 3T llaludll Gotun (e ldas Sigus § 8asd) ssaall s s Ll Slpsal) su> cwale =
B3l slgy sl LI Gy
el Cotn a3 & et olladladll Chas ol J) @31 Jolss ilas =
gLl olalydl -
Al 5ylebl e A Ll ol paadl HUT 6,030 of dylall & platdl w30 gous g0 Joo Alyty B9luaSian (oo oy o
JUL e e Lso S ik @015 Aol Zllall oLl caan 3lg sl yll s (va i€l cllin S0 (Al
A Zpalad) Ll il Jmall 2y moell ¥

o5 S Al 3ylsll (e 2 Lkl sl L3 olas (e 585,11 (2023) 09,519 ySwats ilaias.s Jlia -
byl wlaall Laalyg Slazll clial Lelasyl CByay Aan)lo des (rasd Flma 0I5 Aipts 058 ) ol
Sl a8 o> JEY 7 )b by A5 3ylsll e Ll 3Ty Ll Colazell Su> e sl g 602l
Al dpaan) 3udms Jal o 2Ll ol s ae
o295 4l 3ylsk) 5895 e 2l il paall il e Lalyudly wdslis :(2023) 59y (uigs dmgybol -
LeSls 20185 1960 on Lo el clladludll az by Aoyl coals conall Jlady Jaadl esSy!
Gle JI 4l Jaogdll @3 i ciladaal) 381l Az algyiia 7 3les e datel aBy ¢ galll Copin § (olassl
AL 71 Llabadl aliug Al 21 Labiol caudy (olasid) § coally cilladludl) yaruwduw 221 0,8l 2l:
$Ysa e Blle) cigluad (ogmy G adls ALl 5yl9al) Ablas] dulys 1(2022) JSLs cazme dmgylol -
201651976 ¢ Lo Iolowady Jalas ol (alazel 2z 195l 25 Lkl claall Allan Lpd o o(caws
Aoy 26l (6319 G mid ] Bud cines el o S 2dd! G LLs Cye (oamdl 09 Ayl oy
asl b ausg (£oinl gag el (e ) wghis JI A8LSYL Akl il A8 ady U3 (J8T
eyl el 2ie Laxs¥lg 2ualiaza ¥l Aaanlly 2oLl 23 ol ll Lol cnan
olb¥l 852 (g e 2Ll il atls 31 (e Bl 00385,1 :(2015) 0 9,5 g gl A0l Jlia -
bl clbaell Jlas¥l Jd=tll e Zahudl cusdel Byas Do @ Bz sl 4 Sl
0sS J Bl cals 201151971 o Lo Bl o (@l (reSi o Aas Liydg (1 2um gyl
ool plaidl uaad (e uST a1 loll cono cnlis (e 289 L O Liles Zelatia a2 cllaludll
0980 el o Il Az gloptl olgiad ) Boliss pa ST by 531 28l Silgin CBpa) disSs Gyl
0257l (2 sloyudl G3lsal) (s g55 3L (okd clladlund) Azga5m olsdl 43 dad
Ayl Axs -
Lealall gl o Aegazmar z9,5) (o LuiSo 1 cmaladly Silga¥ly malidl (o Aegazme e Liwlys § Lueiel
iy 4S5 B JRANI (e LS gl elnill ool il Lilin ] aad aliall 4udlled Zio
eaill Adae 59,01 @5 w8y cally SllaBludll dalaill A glosudly s Lkl oldaall S Ciimgy Lind Cu
Ot A5lae dulys e oleze¥l J) BLAYL L dend) A8t slxd liaall sia oy cillagl ALy aLall g
Liolaol Lol Jimmell cilibaall Allan s a8y . qilindl (e Begazmas 79,5l 2l (o 2yl cilladludlly Copiall
HYEFRANPLUS zaliyg EXCEL zaliyy (3 Luluol (2t galyog olool Aaslgy cuapudld U1 (sl 3y (1o

80



Jedl g9 i 1Y Syl Alma

&A\Jﬁj c&yul.’lb ;»Ua.w}ilb Qb_ﬁ,}fﬂ e a.cj.o.?m uLw:- SET] 5;|).5J| 3\.5.‘.4:. d—g—wj QLL}'.M ‘_,I‘ QL.JQ-Q-L‘ Jij.zﬁ
oosadl bailys ey LiSe 01 ARCGIS

bl aasll -
ByluSn oozt FUll cigivadll
sl § Solmie #liag Jleddl § Jawwgio #lia 13 il 068 e bl clahudl 8w 13)
et igay Jlxll i #le o uS55 G saiald dalys Jisd (oo i) SO Gudbod daldl el s
Lyl el gl izt I3 ae (ST Adledd) Liglymiall (29 all (rass degBal lai Adlall dd Ll
s 39 P dagzell (o coyally g Lasll ale Jadsg 330l sdd sl JSAT &1 piuall Gulb¥) Sl Jasy
Uoiall Gblll cny 4e585) cUdg Claell did 7Ll cpasd padl STl Gudla¥1 iys ool Lyl Cimy oLz
soui JEndl Jlell 1 ¢ le oz Ao lelas) 3929 ao lamell (o 40,8 o1 ¥ ¢ Aglyminlly (o)l 40d)
328 ByluSiun (agd el # Ll dagds § 380l U ey Plsd s ie tpumtll Caaimg ddns ¢lyoiall
oan e sleae¥l com (s Ol s (i81e (bl (eis Janally il Al ull¥1 (e Tty ¥
AWgzmall yuzs ol dse
Ak A8l Al wa i ¥lre () Loges Ugmall syt lidige cas <N lell Caias of Sy Jllg
iyl Jlee (sl oty ol sda (e caive 6T I zoslall Jlsad! (i by ciubsy dis A8l
W gmall wyumtl suaiall il i3l @
I=P/T+10 Oshle ydge -
Gl Bylpmdl ilays Lassgio 1 (T) - Lgiwdl lladladdl lawgio: (P) - Us=all ;i5a: (1)
Q=P*1000 /( M? — m?) (el yhge -
Lol 8yl ol iloyad Syl bosogall (T,) - Lgiead! lbadladll bowgza:(P) - dy=all 450:(Q)
Goradll Byl ymdl oy (§ yididl laswgill :(Tyy)
ol Lalaiw!l (202391989 (s be dwlyudl iy 850 M- 85yl il g lladluddl Sbly e olaiel
lid Joazml) s gs LeS czmaly Ogile (oo ST Wyl ol dige ¥ olas
BoluSus (9o Wgmmall wilydge 1 1 8y Jouizel|
ez 5layokell Aael Hymall 5l
Osile sge gl e
Ol>agll 10.45 77.60
2023 8gldud 0ul8ly plaosd] dzsloyusd) dazll e ccdpuildd GUI posll A8 Lk

59 A. Weisrock, Geomorphologie et paleoenviromments de I'Atlas Atlantique(Maroc), 1980, p.19 .

50J. Dresch, L'evolution du relief dans le massif ventral du grand Atlas le Haouz et le Sous(Maroc),1984, p.555 .

81



Jedl g9 i 1Y Syl Alma

G ALl dd YLl ) iy Byl (b9 O a1 08y Joudl I (e Lple Juamll bl g
caiall s a3l e o Byluslu (a5 caniiat Sy s 77.60 el s (ol Alg=d ,a5e aly
Ciglaty ¢ palasei¥ly Jlune¥! o Slladludll (uls dlinea (e Bl dd Lol ays (54019 (1005 50 (o) aal !
Ldus Aclyy Jdeg aalll dpys e slaxedlly mbadl oLl @ 859 (3L slidy > Cane) 3yl dmys @

RETRE

caigall gag Bladl ded Jlell frais (o9l chivay s BolusSlu (ogom 10.45 3l uad Ogi)le a3l Auddly Ll
@l 35l al ) Caiall LAt a5lines OF (e g (20910 ns Le) a3l 1da G G

ALl L g G Ll ) oty sl Of onds «Glhidl adsll ey cliasll sda Julos e Ialazely
Jlazel 33Ul Slall oy e pall sl Gl adledd! Acaladly by cpally Ciladl ais Jasgall
Caags dzmid 20l 51l &l oo Lol 18.5C° Bugidl )yl Ay Jlaiely o 298 g dgiad! clladladll
Leandllg (8Ll 5L¥19 Aladl 3 Ogundl By v Audgardl sl I Lontls WS Ll Jaey () ¥l Al el 5L
Ol of e amig cdlazmdl ae @8l 1 Lpmddly Aslall cMSAIN dde (Alad dgame 5¢d Ll slasl)

o2sll U515 3gume pzad Jlg 601 ) ik @ Ayl (eg Ll 2alll 4,5 e catay paslly

Blusius gt Aylan - gyudl Sldaall axdlas I
Lz 5380 ZELRl! Ll iy Jalows ) s @1 Ayl lls s ylas ~yusd) Slaal) Allany dyis
5l 138y ¢ sl lladludlly conall Loasgy Al @iy od e Lole Jiamll bl LiSaiug o ladlly
lazdly wbilasall Jte ldtall bzl

A lia of Llsslas (g cdhmy | cllazme S5 (e 2Lkl SBLA e Gl Aol s.da Lile cagnyd
Lebils S pagaell Ay Lisiel cslsll zy5e o0 Aydiay dzgs Glragll Aame ud pagadl J51s Lz slyyun
2953l lsadill sl Jal oo 2usllly Auslas¥l 75kl Jloatals (JULI ia 3 Loty agii &lls 2Ll

Slosiy il

BylusSu g duplall Silladluddl Sldans Jol=s -1

rolladludll Lgiwd| Slawgill 141

oo Bazell Al Bl Jedd (@l cuauiled S (o smdl UK (0 Lple Jiazell 4 bl wlbiled) e Talazel
Gy basgio Al Bylusln (29> Ol9 ¢85 L (o alins cilladludll S o Lasdl 2023 4le J1 1989
Laity «1997-1996 (59 i) mausdl M5 le 518 daS el cidmae w8y cale 298 gy judy lladlaadll e
Llas cele 298 39lxss ¥ Alazll sy gidl Slladludll Ligied Lagasy .ole 1371 s> duaS ol sl Jmae
ledl zyze (o o8l Le s o]

82



Jell gy eyl ool ll] Ao

2023 51989 ¢ Lo BylauSian gy llaBludld Sgieedl pnionll 11 08y (lisa

600
500
400
<] 300
B
£
200
100 ‘ ||
0
S R R R T T R R G T G T Y
R KN KA. QR S SIS S S S S SRS A S A AN AN
NOWw W W Ny w W owrw oy owv W oW O AY
N A A O P I Y
N N S N I e S A S S T S N
o il

Aoty 2023 Bgldus p,g.lé!.b Olxagdl A glgydl Aaxll e (o wdld L.;)LU uoee)l Sy obily

ol 0 ol dat o Lleds 3 3eass of Liude updlé 2Ll bl § Bgiad) clladludl duead 1)las
g lia o Jeall ol Sy sMhel Ll (e BMailg (A dall 2 plaadl) 2 dall a3l e Al 25 L
0l «2015-20145 2009-2008 5 2003-2004 5 1997-1996 s wle 400 39l Lo dz illaBlud i s 2bs,
g aubo Il Sl giudl iS193 ST BgluSiu slgy U Lymtl g (y0 28,0 A el csllaslandll ¢ Lyl oLa ¢y
2017-2016 2013-20125 2012-20115 2008-2007 5 1993-1992 Jiw le 200 (pe cilladlutll Lpd Jas5 2ol
Ilas Llawgio yuuds e Ladd Laazel 2022-20214 2021-2020 cpaiwd! oof 3,LaM .2023-2022 2020-2019
e i il Lyl 750 0 (3Say JWtlg &gzme ol LIS colladlul bl Jamad (e Alazll Cadgal
el Cotim a3 ml (e o8 deleg cle 200 (e illadludll Led (a5 a1 ALl &l giedd|

Slladludll lieS 3 Anwlad) G)leall st 1las Bol> g Lylan L lad 8 yay BgluuSius (5> 0T sl Jaze
Oy 1Y (o gl AW 3ylall s lb) b QWb conady # LI Hlhatul pue (e Juu b gag clgiadl o
oesl by @1 d bl &l sda 5lacl

roladluil adaall Sllawgill <241

Ll A sl b (a9l 0 <2 03, Oled) § uosll ubimall clladludl cllawgie e Iolazel Lasdly
Slladladll pasysg (asxl lalaly 31 Adall Lyae )l Capmlsall (any lacls Zams 0555 Eus Capall cliizaly
Tag @ cele 1174 oy bagin el oy Com sliddl G 817 Slladladll bvgis Com ikl e
ole 23 Jlgmy bawsie ol by S caall bhad Il 0le 109 & pus | bad o (2lasidL

1202351989 o L B9lueSan (g ollaBluadl] mil asigall : 2 03y lise

83



el ogons dadny 331 il yll Alons

Journal of African Studies and the Nile Basin

ISSN 2569-734X

120

100

80

60

40

20
syl sl ! Caal

b yunty 2023 55lasd 0Bl olrosl] Aumslosi ) Aasll e bl G o gl WSy Sl

(mm) cadagloall

roslladlail L yeid| llaswgill  -3-1
Aozl Jxud Com Al yal o oladlud)) ollhwgie aiss 3 oals (3p3y) oladl oo Ml Lasdls
cro 2uoS ol Sgalsn el (Al Lot «(ode 43.3) Gosle s I llaBludll Lasge (el Olaogll 2z gloy )
Ld) il AST Layliaels Aoy |l paad oyl i ) 5a538T it (o Buial) 50008 Laguas (odo 3.1) lladlundl!
e Al gle o (00 BN i (> (§ <00040.99 01027.6 (s Lo 7915 <Aoo DillaBlund w il (81 Az g9y ]l

Al I Llan ¥ ST 4T cllisg cele 319 wle 17.7 o Lo 795 (@l Auylall cillasogall st s

202351989 (1 b B9l a9y ullaBludll gy ddl arionll 3 08y (sluwe

84



el ogons dadny 331 il yll Alons

Journal of African Studies and the Nile Basin

ISSN 2569-734X

50,0

40,0
35,0
ﬁao,o
J 25,0
B

£ 200
15,0
10,0
0,0 .

Y S s ' B NS¢ L sl oste ale e

Ao ke dod
Byaty 2023 Boldad padBly (laagl] dumgloydl Aaxll e ccidpuild SWI (o ged) A bl

BoluSw g duybll Silbiludl Silades -4-1
Slle Jeol bed cus (HYEFRANPLUS meliy (e dolusSiun (ogom clladludll iladys asng § Lowiel
LS 489 ¢(2023-2022 519901989 (s L) Ay k] 5781 JMS B S § 9umdll Ao gull Aylall olladludll
L;:L;a:-l C.bj.m JS&%LL e 213)‘.5—“ A9 ‘L_;’La""l C.bj.o.' K wes éLh.” O Ac oz LSL" J54a_'z.” Y &ALULN fda
2o 85Lae Aol Lelades aud (1 8N (1680 cll3g (GAMMA 7 3905 58 Asslin ladys aud 7 390 Juandl () eas]
o palsiadl 108, Gladl el doeisngs Lo g (A Ul bl ae Ledde 3 dudlaio gus WSy oz 3kl 3L
Gl e Aoy GO Ol izl (s Bgzge Lplall cillaBludll e laas] S ol ey s dass ol

85



Jell gy eyl ool ll] Ao

BoluSlu (g Llall cilladludll ciladgsi: 1 @8y Gledl oyl

Gamma (Maximum Likelihood)

150 ' : : . . : :

faa] 7] Obsenations | "7~ wr T e
1307+ Model | "7 o C L o A '
120 1--1 Conf Int 95% |™*77™""""™" . R R Tt [

0r & & & & & &
o 'y o o Q Q (o=
o o Yy} o [} o D
o o o N uw [1n) (0]
o o o o o o o o
Non-exceedance probability (Normal paper / Cunnane) SHYFRANPLUS
CGamma” Glas¥ zigaidl il @
"Gamma" z 393w Gouadll agudl lladluill e ezl 2 2 08y Jouz!
(o) ozoell/Aadgall illaglol) (aead!) ), S /8o gall 545
37.9 2
439 3
50.6 5
59.1 10
67.2 20
77.7 50
85.5 100
93.3 200

Bagall 548 JS UM Sz oo ety @1 S90mill Angll callaBlutll culeaS Jozdl (e 83l Lo cye 3]
Slaball el Lin of o Ses daleg wle 37.9 il oss Jadlud (ogoedl ddidus Oiios JS Dot AeSTl iy
O 15T BoluSlas (osy poull M5 ks 1009 50 ¢ Lo Ladluad oof Lpiel 1318 . (o sll Laadn oof adgn &)
@l P syl S ol cabibaall § cude Gladl claslly 480,20 dally 2z sloumdl Aagdall jlLacdl
By liaed Eigas> Jlaas| Al oo JULI s (Jad calibiagd Gigas e Jo 2w 200 J clgics 10 (o B3gall
st iy Glall caiall ylay Lag asly agy IS ple 85.5 Jlg> ) et cilladlud 2aSs «diw 100 JS

86



Jedl g9 i 1Y Syl Alma

ol o) (8 L cnay sl iz e g9 cliliagd 3 i slodl Cis (10 i ol oS gHly 4Ll
Led s o Sz QI &yl oS e ya (o9l

s BglusCus algd (2 sloyudl allaidl dulys -2
dailbas g sliddl Juad ‘3 8799 Badma byay Loy S (w90 9lusSw (o9 @:’a.w.” ‘;u‘ QLJ’).';J\ ol
w2l 4T jolas eal Ogenll slg Azt of &bl lguw cilladludll (Sl cpUam¥l aue Loy

s (e pagadl slael I anly clldg dylall culladludll caning Blaxl ga (oeadl § wiludl SLLl pllall Ay
(Sladludll 3555) Lassss allaml aeg o(©e298)a ol cilladluctll Caaiay o (S 28lae) dids Ayl 2Lzl
trstin g seas Luslsie Bl sois Ao 137801 331 0lyd) Ao e uSiai Lo 59 e3ylyndl By £ sy
Ol yud Aigls BaT a3 ¥ (ST 3oLl goladl gyl 3glaits ol el JSCi e 138509 L Lilyar dims (5551 Lilia T
o ke cialye lllia S o sl s s olyzdl G09S 28Lall B8N 39 Ausladl Ll sga3 Lo

lblad Eigas (§ s Ldlzag Lile) 83800 cilladlud

o5l W5 50 Lo st 03 &1 bl J1 3 (8 it Bumslppotsd] A bl o aBLJ1 Lia Al (39
Anslill e g Aol Aarlel) B 3ball 135 S0l Rl amlly il s ciiailsd S
oo Llanal a1 B0 i 2 @1y i 34 B e 3150l oo o Sliaall siag Sslind @aldl JI Lyls)
asdiiag (20232022 2 slgyirdl skl JI 1990-1989 slosadl poesl! (o Ieloml ccnlladlantll dudlly

Soldad (g ma¥l 6yl o)liely Bglusin (agaed el Az slosupdl patliasdl (oMserud Llilxs,

- Bgluslu o1y gyl goiud! ciall 122

Jiaty (le adls ey ST cAball (azma (0 S5 o Lz dosued! A Ll (0 BoluSius (9> Byl Lylias | )
Wyle deptim g Lasd Llas (1 o8y Jodl jlast) Bgliudd 4l (agally sl gslell mal o Blusiu sly 058 3
Logras 451 ). 0) By g8l oanl] Jloma JSg (5l e gl g castom om ST s 6391 Zugslal) solonll 3Ly o
oSy 23Lel 4k slolidl (§ dadal [ylas S coiall G (10 punlgin ilo (§pmma Bylusian sy Yoy ll3 (40 oIy
el By oalacin Zago Slelas) iy Bisns Slyine 39 Lot L6 Covpnll Jupolas Slpel ey Liad L 13]
Gload! Anislgy @ ¥ oaoMall i jusan JSidy Aabldl Al oilayally Solind sls) dage dr Lpdsd 3
OIS 1 (ol il cnmpall alni] s Al of Alsen lslaiil ciyay 6T Ll il ) Aiiai¥ly 210
(ot 5omelly daBMe (99 ByluuSia Slod (adgsuud) oludl (he 135, Lo s caniall wibigiue 3

S gliudn 2l (alsodl cilias: 3 @8y Jouxl!

Ssiadl ezl Al S I sl
(/) (ENIYIY
0.75 5ol 2200 Boliuds
157 olassl] 566.6 BoLlusSiu
04 gl 145.5 g3l

12640 <2018 5ly53S ! Axgybol oL 3gail B9litads e8] 28 Ll Bl Ll Llanivalg oLl s LA caalgy et ©F

87



el ogons dadny 331 il yll Alons

- : 573 izl
2014 cudpailal G ol IS

D s> e (ol pga) B S ol il gt cluoy peas o Ll Goradl cupall by @9
Slaleaally pLall dang (12 e poandio e S IS e WY1 55l Sllasogin ggaza) Baazll Azl 3441
Liele et c s ol Alasol gy Btac¥ls Olece JS& e Lple Jumsell cllagall gty Liod 2! 2Lt

(6 08y L)) wlidans Julxig 36,3

202351989 cule ko3l ,iall IV 2lidl § conSia AL Bolauian 1] goiaadl 350l 6 w3y (slaso

4

3,5

3

3;2,5

1 2

oy,

)

o 1,5

£

1

0’SI | II I|I I
0 I _-III-_I I. I_II
o?o?o?&&&&§é°é°$$$$$$&
9 9 9 9 9 S S S S S o o o o N 5N O3
NS 2N 2\ 2R 2 2R o VRN VAR o VR o VARNEING VRN VARG VARREN GV D
NN N AN NN N AN NN NN Y Y Y
[ N o N ' D AN A Lo N ' N AN < ML NG N ' N S U S S )
§ § 885§ 885§ S EFSFTFS ¥ VO
yNN YN NN NN NN NN NN

yiaty 2023 3slinh @Bl ol Lz glgyedl dasll e cciaeuile) S (agadl Sy bl

e Lt 30 13,8930 laall e 1aberel Zusgyol) a3l 511 oo of (Sas Mol skl e Tabasely

Soeand| Tosogill hay 5180 ¥ s cutiall Gotun e Voo Uslasesl Boluslus olg Lpd cdye ol jid s oM auall
-1996 51995 -1994 31993-1992 51991-1990: &z sl Jl il giaadl 9. 2ulil) § umlg caSa sio I iyl
2014-2013 52013-201252012-2011 &l gicedl J1 28LsYL <2009 J1 2000 L (e 558115 1999-1998 5 1997
A3l B el ol 0l e/ uaSis Ao T cpiall Led o SIS0 ¥ Syl sda 2T 0152023 J1 2015 (e 34115

02570L Lol Lolias il g 0byaddl caas W) (wSad ¥ sloll o Ciagal

. 2011—20103 2000-1999 5 1998-1997 9 1994-1993 5 1992-1991 : a LI 4.1.9.-3_‘3).\.5@‘ M‘}U ‘_5\1\ ey

88



Jedl (g9 duds 1Y olaoly ! e

Sl Lo us ] qls 03 o920 Lyl 058G Siad ol yaiul Al bye Led sledl oo ol Lasdls ol fall S5
oLl e SLI

Ldomas &1 (29 iyl i Bull Ads Jome (el B9luSiu 319 cosuo Lpd Uzmas (J1 Bgomgll 8411 o sAILS Al
&/ 3,58 Jlsill de iy Sy <2015-2014 5 2010-2009 5 1996-1995 5 1990-1989 ALl il giwdd)
gzl 25Ul asylae 3 Liuss (el Lpd ye I abs Il wlgiadl 29 (&/%32,84 9 &/°03,67 /203,51
oy ¥ ¥ O 3] adially Abiladl slall (e Aege Dl Boliad (agad (gt ll 6yl BolusSus 519 Led wag U
b Ly basé illadludll 4 (S ¥ G oby! O clladludly call o Dol 2ulys oo w8 wmdl e

&yl Jalge

-2019 Ziwdl M5 52 &yl Lzea &1 381 IS BglusSin slg ddye oin capuo T O Jsall Sy Lagas
skl IS Jxs ) 5 oo el (3l9 ¢ (29Il Aumba sl oLl 8505 B> (e cy g /%2 0.01 < 2020
sae Solzmiy ¥ laity « /%0 T e 31l cauai Lpd Jay Byl w3511 (e & 25 (419 «&/%23,67 3 2009-2010

Slgisw gl g Joall 1 (e coall Lpd adiyn S ol g

159lusSw 31 gd gba.a.ll bl -2-2
bl 7 o8y oleall IS e Bomlil) i) cuag ol 37 Lbes 01 eolsll JS) 2ulinsl

iy 3] cclgiad) (Gl Lanaes gyl BT e S s Lle ozl (baall coall cilla gl Lagad
el bLadll salazel Jlby (6581 Jgumall § padsng audl had I Slgiad! qlane § iadll Coall
OsSs G 531 Jgumdll 3 pandsing Chnall Jiady pdty 631 Slsie G s Lty ¢ awll LUl sl 5
Gzl e 2 all BSLdl sug ¢ bilagd 3 oy 2oMall 0131 Yy SLadl ¥ Lo duaiud ¥ (598 oLyl

Syl alags e Bagmall 5yatll sl e)adly 4,001 5auss ozl 5yalls § uuds 2Ll

89



Jeidl (92 &y 831 culslydl Alma ISSN 2569-734X

Journal of African Studies and the Nile Basin

202351989 crulo ko3l 8,4l M5 2olill § coaSia AL Bolausius s 330 Hubimdll oyl : 7 o3y (lisa

5

4,5

— 35
g? 3
j, 2,5
¥ 2
S
=15

1

0,5

0

syl bl ! Capal

Ayoty 2023 Bgldus p._l.lé!.’ Olxagdl A glgydl daxll e (o udld L.;)LU uoee)l Sy wbily

2,42) Cinyiell Juad oo Bagyull 811 IS B9laSian olgd Lmall Cuall slagy s 7 08y el oo LMl s
I gt ol () iy oof ) oolasesd) @ Tos @ e/ %0 4.36 oo el al e a2yl diad 1 (&35
e (308 &0 131 Jmaay s agall Lad

el o slsll iaall Conall (S8 e liddl iad § dage dr Slhadld i by (oslld Lol By il LSy duleg
il iad sy casyidl iasd s liddl bad dady @3 pusydl had § 45¥oas

s e syl it (g s llaBlud (mgell s S sLiadl imd (ot MM Loy L] ih Jillg
&5 o3 oS0y paed! Laada () lladludly Solusiu 3y cuso o daulys Jlia O Joas ccuio el slgll
D VRl IXT

ks Ao L5 (3585 il Jumd 3 3ol 2531 s 8Ll it Ll oo oogoeld Byl sl o -
el e¥oae g lasd
il ALl a5 Loty Bamels a8l Aulonll B0lal w43 elid) Bl il s LT =
ke e s punll e 89 ol i) sl egis sl oL £t 3 leal & las
Boleesian 3153 Lago by JSAD 251801 (3Li93 ¢y Zmslill lills Orsenll sles 1 8Linis Faga sllasls
AST Ay coguntl sl duzlilly 2 lall Sllasladll e atay Bylusiu (95 Gkl alladdl oof i o Ses
sl i 505 sl 285 e gl s sl pUail) &l ol 2] L 5l L

90



Jell gy eyl ool ll] Ao

BolusSiuw 3lgd grdd| cuiadl  -3-2

e learadl Calize § Aol sldl ads3 3 Lage Lo Adladl iy W8lal sbllly 20 gpedd! Coall cnly
i oLkl 85 (Kdes B ¢y i sl ciasis OF 3] ¥ Ayl ey oyl slin pds5 § Halsg il
wayadl

IMs Laiy ccdall 5T M crniall £ 1a5,1 7103 1991-1990 wsdl ()18 08 (bl (e Tolazel ugallly oty
2l had il @ cunall g las)) s 1992-1991 sl

1992-1991 51991-1990 ke JM5 39LauSius 5l 5305 Lyl illasogill 1 8 o3y s Lilere

35 5 ome cunal 4y Hedll illa i) 35 e cumal Ay jedl) il gial)
199251991 (e 3 sluss 199151990 (e 5 slusis
70 16
60 14
50 12
40 10
30 ¢
6
20 4
10 2
0 0
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
=@=Min =@=Max ==0==Moyenne =@=—\Min ==@=Max ==8=|oyenne

BIaI (8L O ST A 919, 1T ABAT (b i ran Td ST (55507 A3 SO0y
paty 2023 Bslind eelBly (lrss]] Aemslpl dasll e ccuduadle) U agadl S5 Ll

ple Uiy jrety 4l (i 34 M5 B9luusSius slgy coiall Ay dd) illasgiall dlall laall oo BMas) ziasy
Al § pmising il Juad il § Llol aasy oo 3] us sl Aiadl yaT o calisy aily (oalaxil
0o z 593 8 03y cileally eliidl bad 1 il 3 padsing canyilly capall bad y il 3 aasy ol 633 Jsuaill
31.5_’..@3_” s

Lgin e Jgsazdl dal g dagyall Ball I Ly dd) cllawgill S Jums ilus I Lglsy) AST muusgilly
@l&jg&ﬁ@d@.ﬂ |;\Ad){5§m¢q}‘9p§)‘)@‘ Aoy be gag udl bMJM})«ZLﬁW
sl IS ] cpsall AUail sy Cangs JSin Bu Lt

91



Jeidl (92 &y 831 culslydl Alma ISSN 2569-734X

Journal of African Studies and the Nile Basin

2023 51989 ¢rsle Zuie3ll B all S Al 3 canSo UL BglauSin slgd 6yeddl cpriall 19 o8,y (lise

S SR S

3

2,000
1,800
1,600

1,400

1,200
"k 1,000
0,400
0,200
0,000 [
T A N

b yunty 2023 55lasd 0Bl ol osl] Aumslopi ) asll e bl GUI oo gl WSy Sl

(m3/s) el cuall

o O
D
o o
o O

r
3

<

Ot Ly L Cay2y 20235 1989 o L Bylaasias 319 ctuad (5| Jagill o3f quiaty sMel ¢slal) (o L8
Jiad el s o el JI dhadd s oo Buals cinyiell Jiad il oo g lasdl 8 Tug oo Ldl el
(O3l olsa czolill 5ligd ccnilladlod) degita ool 2udas 080 clldg &/201,74 s osle b § Buolsg aus ]!
Sdie yed § Jma tu cipall Juad 4T I dsligiae o1l dums OF IV pales¥! § cunall Laday Tl

&/ 603

S 2 pll it el o cortiall gyl Tauegall e Toliy el clidaal Julomall 1 S35 0 131 i
Y Ciangs Jlay B9Lusiu 51y cortiat 6yl aaastlls agaadl e ST ciadl il 3L o Bslae Conall 4id iy
L &Se1,74 Sglany

! AL e Do Y e 41 4allanil ates el el cingal Tkl SLalKau¥] ad Jlls
055 Al 2ol SleaSTl (e adaall Bdall 2eodlall SLIMn) watadY oy (mgmdl Alblay ials
I LYl saims sy J1 AT Y Lismlly VANl Z ¥l Jams Lo Ly oA 1 85801 s ias sl
Siss il AL Casll ol Lod £3sm ¥ 568l Bl o oiall (3 Lelas)) caya3 1 ¥l of LS
Lpd iy Ll M ASY e Land Lasogtll (e il Led potaiy S1SG of s soadl ells bl wlaae 0 s alazie
2Ll Lyl e (505 Yy el cyo 2SIl ) Y ke gt ¥ o Uazal o olsl Lod L8,y cossnsa

92



Jell gy eyl ool ll] Ao

c«UuL'.Ia.’).nM&:)ﬂ}ﬁy‘éﬂ‘ijﬂ‘éaﬁwuﬂﬂ slee 895 Sie (S

tovad¥l cutall Giladgs -3
bl Jok Led Eo> (HYEFRANPLUS meliyy e 89lusSin (o5 (0ad¥) Conall ciladys ausg 3 Lol
o golindl 1 LS uBg ((2023-2022 5 1990-1989 (s L) Euwgyall Bl M5 e IS § (0B ¥l pinll
23903 IS @l on )lally Glasdl asddl dhuai dasg  lias] 7 3500 IS s bl (10 Aegazma (e Jginx]!
2350 b (gsadll Lagdl bl cilladludl) cilades e¥lais) dedoetd il e oidl uis i) Jlas

s ol (e palieiad) 103y Gledl @yl doeings Lo gag osleiel gl 58 <GAMMA

Gamma (Maximum Likelihood)
500 : : : : : :
450 4-- Observations .- -------- --------- - --------- -. --------- ---------- -------------
Model : : : ' : :
40011 Conf Int. 95% |7 femmeeee drmneeee R poommmeee fmmmmnneeeee
< ] ES—— — S S S AN S S— 4
300 4---------ooov foennnnnnnes : :

S 250 {--eeeeneeee e S R C 2
200 §--------non e S e Lo ffln
150 f-nnnnnnnans ----------- -----

100§ ------------- foennnnnnnes
50 f---nnx-anoe s B T ;
0r 5 = T : *
o Ty o Q o o Q [Ty ] ()]
Q Q W o (= (=] e D D
Q Q Q N 10 © @ @ @
o o o o o o o o o
Non-exceedance probability (Normal paper / Cunnane) SHYFRANPLUS

"GAMMA" ilas¥l 7 3gaill il
SGamma’ z 3¢90 o> a3l caall c¥lezs| 1 4 @8y Jguzll

(&% 50) Jaznl| gl () l,Sall /535211 328
9,19 2
18,7 3
30,8 5
49,7 10
69,7 20
971 50
118 100

93




Jedl g9 i 1Y Syl Alma

140 200
i) S Gagmdl Sy bl e 1eby HYFRANPLUS zualiys o costiall Siladys

Ot S J3ed AuaSI ity Bagall B8 (8 I3 oty 0F Jatms gl (a8 il odlel Jgusedl g
) oiall Bl et 9 ¥ Bagall 358 iouad LelSy . 5/%3 919 gl pgy INS (el oo (ool b
ol pisn (Il wlslall el L of Sy dedeg .&/%s 140 (L 200) Bagall 548 I TS oYl
JS8 Biall ne¥l e 5yLaey | las ;,/3(: 50 g bolusSiw slgs o lawall Ggiun of Liprel 1318« (ogxl Landa
Sllaall ol Jmud a8 g8 Gotwldl ia (o AST BgluSlu 31t (ad¥ Lol conall Led 3l 1 Bagall I8
9/ 67 ¢ sl L Logd Calisey «Aise 2009 Liso 100 9 2 509 il gies 10 S g s Ll ol all g
15539 ahall lbadladl allasl ausy (o szl Laddn O deimy G Sl ot el Loy s o (Sasg . &/0 140
Gl Sl s (e Lralgdie (o oo9ll Gludd Aadaedl s addl wis a8 @iy (Ldleas Lolss

cud (£l LAl A leag casolg ]l JMaiel M5 (0 5yl Loy ) lpaddly

Boluslus olgd GUI catall e alall el 66

Byl (g Aylall clladludlls 3sd) oo o 48NSl -1
A6 A Ol 52 pagd! Ll @I clbdludly SoluSin 3l cuto o 28Mall Liulys (e o2yl ]
@St a ol Jolall (2 2ol llaladll Ja Jliwe (e LY (o LiSapw 6 cstiall Lualins e olladladll
T3l elgs Sl ol ol sledl oo a5
gl Sladludl cutall A8Xe 141
bl man dus Agind! Al clladludlly Goiud! cuall (o dasys (S A8 dapls 10 @03 L) Cre
cosall o Lol Cans e Joy b ldag (RP=0,03 3l com cupaill on cinis LLIYI Jalas 3agd (o
zead @y pasxll A glimdl Al Zands Jie apdall Jolgally Ul puas of (Sas cgiad! clladladlly
529 Aeal AST (olay 1085 Wl aids c¥lme @ Wl Loy it Alony oAbl 2slll cliyall adan
S oy ¢ il oy il olis adss ol (e auills Lo sl g (g3lsdl e oLl e Ayl el aserad|
ccapas Jlay Az gloyu ) dlaxll ) oy Led 020079 2000 giwe § Jddl 5o LS dage giad! Slladludll
s Lgiad! Slladludlly gl corall o LY 28Me Jaz Lo lia Jllls

BoluSlu (9o Lgiadl SllaBludll b sgiay (ggicud!| 3ol byl 1 10 08, (sl

94



el ogons dadny 331 il yll Alons

Journal of African Studies and the Nile Basin

ISSN 2569-734X

&T\*u.aﬂ

2,5

2 y =0,0018x + 0,4303
R?=0,0351

(m3/s) sl
[ ]

........

........

0,5

0 100 200 300 400 500 600

Ayonty 2023 Bgldus p._l.lé!.’ Olxagdl A glgydl Aaxll e (o wdld L;»LU uoee)l Sy wbily

Alas!l Sladludl cunall 8N -2-1

s Lyl s oo e Jut 1 +(0,88) ol n syd Ll Jalna ¢ el 11y linal Lise 3 DU (3
O LelSy cciall an s culladludll cdds ¥| Bl> hasll (K LG (ddasll olladludly Jasll covall (s
4l Slhdludll basll asetll cows Jsall Sy by cmall Las 258 clladludll cinylisg ¥) Ly asll
gl 83Ul s.ia o S Ll lim o a5 Lage 2ile B89 3 el Aago llaBlaatll (365 pua I s Lt umd 3
il slin 39 STl b (v slal Ll 315508 llas Ll Jas Byl oy 35 Caall Jumd § 50
il (alass] @ g p¥l Bolusiu (o smm sl (glelly guutiyll Syl e boaiall Jlally «awdly

BoluSlu (ogoes Adiasll Sl Bludll Jumay cuall bola)) 111 08) ol

95



el ogons dadny 331 il yll Alons

Journal of African Studies and the Nile Basin

ISSN 2569-734X

4,5

y =0,031x +0,5247
4 RZ=0,8865 e °

3,5

.t
oo
X2
oo
ot
o

kT\;L.h.a.“
w

2,5

(m3/s) Ghadll

1,5

0,5

0 20 40 60 80 100 120
Q\L'él...ﬂ\(mm)
ity 2023 gl mulily oles)) T slsseed Aaedl e cctuapals) U Logdl s Sl

Ayl Sladlallly cutall A8Me -3-1

oo B yddl Sladludlly @ meddl cuall i b ds ] 389 bl 48Me dg2g it 12 08y Lol (o LML)
Geall g Ly s slgdl Led By b 31 91 S 0 (6T «(R=0,82) Iy (0 o y8 Loy boliipdl dalas o uzs
tad 239 Galas alad Sredh G il g Lasyl 51 Lallus Byl Lo caMlasl po @8ll a3 daedlly uSlally
Sddl bad I olyzld ool

95‘)@_&3\ adladll Jaras cuvall ks )

y = 24,259x + 2,0615
R2=0,8277 s

o
ot

ot
.t

0,0 0,2 0,4 0,6 0,8 1,0 1,2 1,4 1,6 1,8 2,0
&Mm‘(mm)

96



Jeidl (92 &y 831 culslydl Alma ISSN 2569-734X

Journal of African Studies and the Nile Basin

Bty 2023 solduds ‘o..g.lél.v Olxagdl A glgydl Aol e (o wdld éu‘ geyesl Uy bl

toall Ol pads dplall 4 placd! o &AL -2
S| ctially Lol Aylall &plandl o 2ylall 12
lEgyall @b dal e O Ayl s 3ull I Conall wlpady bl &ulaall o &5lae 2wy plall
ownaid! cpda (s ol Ladlg

1989 (s e B9lusSiw (o9 S| erially Etij.u«.n Sladlud) Slpad (e S o 45,4013 L]} Oledl

2023
600 4
3,5
500
3
400 4
j 2,5 _j
J 300 2 g;
€ —
£ 15 X
200 £
1
100
0,5
0 0
Q v \a © S Q % W © S Q v \a © R Q SN
N\ \ A\ N\ N\ A\ \ A\ N\ \ A\ \\ A\ A\ N 2%
S P FHFPTPIT TIPS
Oy O O O O O QS QS QS QS Q Q Q Q
SIS S N I I S S S S AN

Byiaty 2023 9l @uldly oleasll Az gloyil Aamll e il U osxdl A6 wlily
el a0l I35 Sgiceel! copsialls Rugiaadl Zlall clladlucll (s Lylss Tlia 51 13 03y olacd] I (e Lasdls
(il o e ol oSen 31 2023 L2 11 1989 oy
o S Jlazels Sires ((2000-1999 J1 1990-1989 ¢ye) @aslll ¢3yall oo clieasdll ude JM 1 Js¥1 Wlnll
5189 ols 146 (ule ) Lgiadl Slladludll bassgtag  (asoge sbidiuly (/752 91 il ) crtiall goiandl Lasgall
sral) L ol Y1 Bl syl LS 5T 6« mslapid! G5l L o (301 Zpmdal) ALl 2 (oo
LasolLis 18,89 S 1 e ¢(2023-2022 J) 2001-2000 (36 227 Gyl 3o colgdl cpactiall S5 : sl Ll

skl sy &0 0.5 ) g Ssiedl cammiall boogia Jiay uSs o s ol lladludlly cuall o
liag ¥l clgiadl @ il azly e Wyhazal e cdadls clbdladl Loy 2015-20149 2009-2010

97



el ogons dadny 331 il yll Alons

ipale o yig ol a Bunls - AlLalls sl sl A dl) e Loa ) 585 3ykagel] soill g Lasyl 1Sy 5l
- Blsadl Al 531 g ol sl cyo Lagle i gylnm eLii] e oy ill oo b5 - Ouall sy

- hadl Cotially Adumsll el &bl oy ALl -2:2
R+LAJM«LU4§LwiH9Q;¢uUlH4H44J|QFAzggﬁﬂg;J¢1ﬂ|Qw‘g4aécﬁhsgﬁUA(3T14‘¢@(3Q+1|J)B-¢ysg4hg
529 aul) iady Lelasy) CBymy coall (ST eliidl hady 25,5 Slhdladl o s oo lyudl aud B el IO
S o3 oyl 2Ll 3 81 195 0F 5 U | imd B el £ Lasd a3l 3Ll ol Lk 4] Ly L
sl 5 zoltll Glisd e Al (631 Wil Haliasy punyl had M 3970 slgll o J) 28LSYL csliidly canyxl|

O Lo B9l a9y sl cally Alasll culladludll &l pad (e IS o 25k 114 03, L)
.2023 41989
140 5
4,5
120
el
__ 100 35
£ 4
£ 80 3 2
E| 2,5 g;
;jg 60 ) =
3 =
40 L5\§
1
20
m
0 0

iy jall el g Capall

O em— Lo glal) Cuuall
ety 2023 89l maldly olrosll Azl Anell e ciapedldd S sl A6y Sl
Sl ceally Ay il Al A plial o ALl -2-3
;q_.l.ga_n tLqLQJ_P ‘U‘")L‘“J’ft“z JMJ- 6‘944.5_” Zt.p.(,&.ﬂ QUaéLw.U‘j ‘5\,45;}” ‘.5).‘,-:&_” ;q_.l.ga_n Sy S cenlbadl,
jjﬁ.‘ﬁ){‘éz JM} L_l__'h.'\.” é\)—&.—&-—” U_’UajLw.U\j L;).)S" é){.‘:&-“

O Lo B9lusin (o9 Spedd! cially 4y Al a8l il sl (oo S o 455611 1 15 @8 Lol
202351989

98



el oo s 591 Loyl Alima

Journal of African Studies and the Nile Basin

ISSN 2569-734X

50,0 2,0

45,0 1,8

40,0 16 _
E35,o 1,4 %
£ 30,0 12 3
§ 25,0 10 3
3 20,0 08 =
J 150 0,6 g

10,0 0,4

5,0 I 0,2

0,0 = 0,0

P S A O N A S A A ¢
el

UL em— i)l o]

yiat 2023 3slinh @Bl Ll Lz glgyiedl dasll e cciaeuile) S agadl WSy cbily

tceally olladladdl oiladgs cns lall -3

Bagall I8 I Soumall Angudl lladlucill oLt ¥ oz | cllia sl Ll o guiiiad (Lo ) 861,8 IS (00
Okl Bagall 848 a8 « S Sy oyl & Lyl Jlai| Lae 3159 W] ¢(4e200) 9 (0sliiae) B3g2ll i o Lo
B8 381 3 oS oo el /30 919 Cpiang @379 Hludiay ouad ags dadlud Gy oof Jeizll (o
g «5/35 140 ) oy oty gmimn odo 140 aley 3408 age Ladlud Eigus Jatonsd (41200) 535l
loliall o Jamad (5Siag Mo Wy Byt 2s e la s g 1) Joge Jloedl Aagilay (a8l

92) Buad Aiay sce I A Ll cl i) sy L3S 5 ol cillaludl allazs) aue of il ol OSas9
lingh 3 s o S (ol ks

"GAMMA" 7 3503 o (a3 crtiall 9 Goundll Lol lladludll ciladys: 16 @3 oLl

100 160
90 140
80
120
_ 70 -
;f% 0 100 g;
J 50 80 .
= <
é 40 60 E
~ 30
40
20
10 20
0 0
2 3 5 10 20 50 100 200
33 sall 0a

I a8 i) sl 4peS —é,&d\ Cunall

99



Jedl g9 i 1Y Syl Alma

Bty 2023 solduds NEL" Olxagdl A glgydl Aol e (o wdld “_;SLU geyesl Uy bl

Aol

Eigu> IS (o Aal ) 4Ll el 36 8glusin os> of wlladludll clbars Judxs IS (10 uas
51 alell o a3 e a9 6531 elge il J) L O 2le ol g 2udsy A8 Caglily cines Auylae 2uylas
¢ 2/ 0.5 Cuall yindl Tasogill Led Jhay a8 @] 1S Laz |3 e 0271 (il oo cle¥l paaall IO
2o sl Sl canis O (e Loz Qb ¢ cuiall e a2 5 51 85511 2 16 o culladlandl] (0 L,
a5 ey O 1iag calsll sles cummaes Jlanial I &dlall A8l ol §lydapall gl wyl3sg Calazedl 5>
diall oliasedl aad HLY1 Gob e Adgardl slll IMazal JI Gl 5 ol 1Sl 637 o 929 call
a9 e el g ililiady Clan SIS (gl b O adsill (e 4T LS Aumba sl sl G9iue (e

blagall Lpd cad o (Sag G eyl sSls S poliasd! (S galan) ulagy &l i

Pyl ax L

Juid Aol Mo dgasl Bolias udd)” dalall Glll Llleatuly sldl s JSA] (aalogy des]
12018 (Gl el Aasla Al ¥l pplally Cls¥I LIS (315528l

12027 cuyall ¢ 2 b cnbamilly palls 2L LISeYT o yall 28l 5ylekl Ladladl s
e 33 poszms bl larally s Ll slpaadl Jbs 9 A8l alsdl jus ACA] (go¥uie AlYlue
£2022 (ol dliliie ¢ demo gt Aaalz (315l Bl Jud Al Dbl Yoo il 1y WL
cosendl Aelys e 8,319 Asladl 8y9udl Sl aslEMeg dumslias : yally (SULI lazll gL jsallae
£2002 oL ualiell s Anale clud ¥l polall ol ¥ IS (31538l Bsled Juid dog o]
il (tdaagy $¥ga duw Adle) Cigluad sly ivgmmy S Coguailly il Alas] Al «SLa daxs
1Y 2 (Bl ol Juid A9l 20205 1978 (sle paall 2K aNy 2 dailly (Mliiecdly
2022 Slerda $¥sa llalud! Zaale Asluiyl pslall

3okl e s bll bl BT (e gr cuallss w9yl uslliaie (gl @l Sue o alaas
T ] adaally 2oy Lngdall pslall Bl (0 ake Al coyiell a0 JLeddly 2Ll
.2023 3 suall

815 il (agmm 2 aloyduedl allaidl e 2 Ll laanll 0l A o b demma ¢ gloxdl 20k
o5 1 3yl s e aeizlly sy # Lk Olginy 395 «(Byais JMe o 2z Joeg¥l SOl Lulls¥L,
Saliebly waladl Zuelios atis (Mo o Ailud ¥l pglally Cls¥l 208 calyg e 2ladue (A5l Bl
L2018 21-1 o &llls

oo W Olead Jlomatad] malindly siseall cule ¥ LSl 2l 51gk) Zuaiig 1,85 ellly il 3,139
20245

Ayl an (L

- Dresch J (1984), L'evolution du relief dans le massif central du grand Atlas le Haouz et le Sous,

Maroc, Thése de Doctorat, Université de paris .

100



Jeidl (92 &y 831 culslydl Alma ISSN 2569-734X

Journal of African Studies and the Nile Basin

- Karim .M (2015), Etude hydrologique du bassin versant de I'Oued Ouergha, Nord du Maroc,
Dipléme de Master, Université Sidi Mohammed Ben Abdellah .

- Sirtou .M (1995), Etude hydro-climatologique des bassins du N'Fis, du Rheraya, de I'Ourika et du
Zat Maroc, Thése de Doctorat, Université de Mtez .

- Weisrock .A (1980), Geomorphologie et paleoenviromments de I'Atlas Atlantique Maroc, , Thése
de Doctorat, Université de Paris .

- HrourY (2023), Evaluation de I'impact du changement climatique sur la disponibilité des
ressources en eau dans un bassin méditerranéen agricole : cas du bassin du Bas-Loukkos, Maroc,

Thése de Doctorat, Institut agronomique et vétérinaire Hassan II, Rabat.

101



Jedl g9 i 1Y Syl Alma

Lo 3 g 5uiS @B pswga § il Sl sugdlall ugl! Lz gdgag AT
Anthropology of the season: rituals and manifestations of the
sacred in the season of the Kandar tribe as an example
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Abstract

This article aims to investigate the manifestations and manifestations of the primal and shrine
sacred and its relationship to the seasons as an important body of popular culture and
anthropology, as the seasons enable us to understand the dynamism of the religious field and
its interactions with other fields. Therefore, we will try to link the sacred as a mercurial
concept with the field and society, and with history as well, to understand - Even if only a little
-, the relationships produced by the sacred record in the Kandar tribe. In doing so, we relied
on field data that confirm the integration of the sacred into the field, and its reproduction on
a periodic basis. We have discussed the sacred in its relationship to the season, considering
that the latter is a space rich in symbols that indicate important cultural events and renew the
bonds of kinship between people.

The seasons not only enable us to know the relationships of power and meaning, but they
take us even further. They establish the interaction of human groups and the relationships of
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blessing, not to mention their integration with the seasons of harvest and plowing. We cannot,
in any way, isolate nature from culture, and the sacred from the field.

Preoccupation with the season requires thinking about thinking, meaning that one should not
limit oneself to reading what is behind the stations and the apparent, as the season is an
immersion that expresses the end of the agricultural season, as the time of its organization
comes in the period between the harvest and the plowing, and from here offering sacrifices is
a human phenomenon immersed in Antiquity, as it is, contains and carries many cultural
symbols, and most of these symbols are interpreted as nostalgia for early human history. The
patterns of dissipating violence through it took many forms, including offering sacrifices.

The fear of nature established the system of the sacred, and for this reason we find the
presence of multiple manifestations of the sacred in an overwhelming season. The skin and
blood, placing the belt on the calf’s horns, the use of colors, considering the calf as a bride,
bringing about fertility, visiting, and lighting candles, are all symbols that establish the
manifestations of blessing and the attempt to obtain it from the field. The sacred, and tries to
identify with the sacred and transcendent.

-
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Abstract

Most rural areas in Morocco are experiencing crises and difficult conditions, exacerbated by climate
fluctuations and successive years of drought. In light of the increasing and diverse needs of the population,
especially with the weakness of forms of intervention and top-down policies and the marginalization that
has affected the Moroccan countryside for years, the state's achievements in this regard were not sufficient
to improve the economic and social conditions of the population, and to lift the citizen in most Moroccan
villages out of the clutches of poverty, unemployment and illiteracy.

Migration, especially international migration, has been the only outlet and the optimal solution for a
significant number of rural residents, including the residents of the lower Tasaout countryside. This
migration, which began in the seventies and accelerated in intensity during the eighties and nineties, due
to successive years of drought.

Keywords : Climate drought, external migration, internal migration, Upper Tasaout
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llliteracy and the councils of the territorial collectivity

the council Khenichet, Taoughilt, Jorf el Melha, in the province Sidi Kacem according to the results
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Abstract:

This research work deals with the dimensions of the low educational level or the low
prevalence of illiteracy in the broad sense among the members of elected local government
councils in relation to the current challenges of territorial development, the stakes of which
require qualitative elected actors whose advantage is an academic level that responds to the
challenges of development in its local dimension, and regional skills, where the variable of
scientific, cognitive, cultural, communicative and other skills is a factor in supporting the
management of development affairs, and a basic requirement in development approaches.
From this point of view, we are investigating the case of four communal territorial councils
elected following the results of the August 8, 2021 election in the province of Sidi Kacem: the
commune of Khenichat, Taughilt, Lamrabih and Jorf El Melha.

Does the structure of the education levels of the councillors of the four communities really
meet the requirements of territorial development and its current problems through the
variable of the level of education?

Keywords: llliteracy, Development, Khenichat, Taughilt, Lamrabih and Jorf EI Melha,
Communal Councils.
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Abstract

Local mass media IS considered as an important pellar that societies count on to spread news
all over thé World. It has a great impact on different social class, however, there are also many
negative impacts. Therefore it IS a must to conducteur many researches and studies to find
out its long term effect AT a local or national level.

Although the improvement of mass media and digitalisation, thé society has changed and took
a Naw social way of life that Can be noticed in the mode of life and social relations, customs
and habits and behaviors as a reaction to the New Era accordi g to its rythme.

Local média has played an important role in the (hawze) earthquack, a naturale catastrophe
that turns the inhabitant life s down, but it IS worth mentioning the solidarity and loyality of
the Maroccans and families have United against problems as if WE ARE one.

Kay words: Local media, the impact of local media, Media and communication, rural area,
alhawze earthquack.
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Abstract :

Shipbuilding yards were considered military establishments that embodied the military
strength of the Mediterranean basin countries during the medieval period. Their prosperity
allowed political entities to assert their power and extend their influence, while their decline
led to the weakening and eventual obscurity of these entities. This applies to the powers of
the Islamic West, including Morocco and Andalusia, where the central states placed great
importance on them. The shipbuilding yards benefited from the cultural exchange and
interaction among Mediterranean peoples, accumulating and expanding expertise across the
region. The natural environment of the Islamic West provided the necessary conditions for
the establishment and continuity of this industry.
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Study Summary

This study examines the history of the Fouta Djallon region and the Yalunka people in West
Africa before the French protectorate in 1898. It highlights their ethnic origins, role in regional
trade, the establishment of the Islamic emirate in Fouta Djallon in the 18th century, and their
century-long resistance to French ambitions before the imposition of the French protectorate.
The study also critiques colonial narratives that framed the conflicts in the region in terms of
religious and ethnic dimensions, ignoring the economic and social aspects.
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312_ pDelafosse, Essai de manuel pratique de la langue mandé, p 266-267

313_ Maclaud, "Missions aux colonies", p442-443

314 _ pDelafosse, Essai de manuel pratique de la langue mandé, p 266-267

315_ Salesses, "De Conakry au Niger", p65-66. Metz, "Etude d'une nouvelle voie", P 509-512.
316_ Metz, "Etude d'une nouvelle voie", p 509-512

317 _ Salesses, "De Conakry au Niger", p65-66.

318_Faidherbe, Notice sur la colonie du Sénégal. p24.
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Table 3.20 Classification of ethnic
groups by population size

Population size Ethnic group Population Percent of population

All sizes 7,016,957
1,000,000 or more Mende, Temne 4,478,443
400,000 — 999,999 Limba 592,190
300,000 - 399,999 Kono, Koranko 676,435
200,000 — 299,999 Fullah, Susu 470,360

Kisi, Loko,

100,000 - 199,999 Madingo, Sherbo

636,221

Krio, Yalunka,

Less than 99,999 Krim, Vai

163,308

Source: Statistics Sierra Leone, 2015 Population and Housing Census

2015 Aw O sall o (5383 9 sall A8 pall e panall C2ria’i 102 A8, 5 ) suall

Sierra Leone 2015 Population and Housing Census national analytical report, p90
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Ethnic group Population

All ethnic groups 7,016,957
Mende 2,258,232
Temne 2,220,211
Limba 592,190
Kono 363,051
Koranko 313,384
Fullah 266,581
Susu 203,779
Kissi 175,843
Loko 165,692
Madingo 160,080
Sherbro 134,606
Krio 94,593
Yalunka 51,781
Krim 15,729

Vai 1,205

Gl s (uinll o Lpfimal) Hul) Sy ey giall Aanilly 3 5ill 5 Qaial) Ay (ISl aan 203 45 5 ) gaall

Sierra Leone 2015 Population and Housing Census national analytical report, p91
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Résumé :

Cette étude constitue une approche climatique visant a suivre I'évolution de la température dans
la région centre-orientale du Maroc et son lien avec les cycles solaires, qui alternent tous les 11
ans entre des cycles froids marqués par une diminution du nombre de taches solaires, et des
cycles chauds associés a une augmentation de celles-ci. Ce constat scientifique nous a motive
de prendre cette étude afin de déterminer le degré de corrélation entre I'augmentation et la bésse
des températures en chaque cycle solaire, en utilisant le coefficient de corrélation. Nous avons
uniquement utilise des statistiques sur les températures moyennes et maximales ainsi que les
statistiques du nombre de taches solaires enregistrées depuis 1990. Selon les résultats obtenus,
il est apparu clairement que chaque période de forte activité solaire est suivie d'une hausse des
températures, avec l'arrivée des vents solaires, et inversement, les cycles solaires faibles
correspondent a une baisse des temperatures.

Mots clés : température, activité solaire, cycles solaires, changement climatique, région centre-
orientale
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Introduction :

Le soleil est considéré comme le moteur principal du systeme climatique de la Terre. Des
variations de l'intensité du rayonnement solaire atteignant la terre peuvent entrainer des
changements dans le climat mondial et régional. Pendant longtemps, les études concernant
I'impact des changements dans I'activité solaire sur le climat terrestre ont été peu nombreuses.
Cependant, les études récentes ont montré des corrélations significatives entre les parameétres
climatiques et l'activite solaire. 1l a été constaté que les températures de la haute troposphére et
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de la stratosphére varient avec chaque cycle de I'activité solaire, qui dure entre 10 et 12 ans. Sur
une échelle de temps plus longue, il a été observé que la température mondiale, en particulier
celle de I'air dans I'hnémisphére nord, est étroitement liée aux variations a long terme de l'activité
solaire, que ce soit en ce qui concerne les enregistrements modernes des températures de 1860
a 1990 ou les reconstructions des températures datant de 1750.( Eigil Friis-Christensen 1993)

Dans la région orientale du Maroc, en raison de sa position géographique continentale, une
augmentation des températures a été observée ces derniéres années, dépassant la moyenne
habituelle, avec des pics atteignant parfois 48 degres, aggravant la sécheresse, provoquant des
incendies et entrainant une rareté des ressources en eau. Il est donc nécessaire de mener
davantage d'enquétes pour déterminer si la température de la région est sensible a Il'activité
solaire et aux éruptions solaires, en analysant les coefficients de corrélation pour détecter un
lien potentiel entre la répartition des températures dans la région et la dynamique de l'activité
solaire.

1 : Matériels et Méthode :
1-1 : Pactivité solaire

Le rayonnement solaire est la source directe d'énergie dans le systeme climatique, et il est
généralement utilisé pour évaluer I'impact du Soleil sur le climat en termes de distribution et de
durée. Cependant, I'évaluation de ses effets sur le climat dans les rapports de I'organe des
Nations unies chargé de I'évaluation objective de la recherche scientifique sur le changement
climatique (GIEC) se concentre principalement sur I'échelle mondiale et manque d'une vision
du changement climatique regional.

Les variations de D’activité solaires peuvent expliquer I’implication dynamique entre la
stratosphere et la troposphere, ainsi qu'entre la stratosphére et la mésospheére, en particulier en
ce qui concerne I'échange de chaleur entre les régions tropicales et polaires. Ainsi, toute
fluctuation du rayonnement solaire pourrait contribuer a modifier les systémes météorologiques
a différents niveaux. Une étude réalisée par Baldwin MP et Dunkerton TJ (2001) indique que
les variations significatives dans la force de la circulation stratosphérique, qui apparaissent
d'abord a environ 50 kilométres d'altitude, descendent vers la partie inférieure de la stratosphére,
suivies par des systemes météorologiques troposphériques inhabituels. Ces événements
stratosphériques précedent les changements dans les distributions probabilistes des valeurs
extrémes de I'Oscillation Arctique (AO), de I'Oscillation de I'Atlantiqgue Nord (NAO), de
I'emplacement des trajectoires des tempétes et de la probabilité d'occurrence des tempétes dans
les latitudes moyennes

Le soleil connait des variations dans son activité thermique avec I'apparition de ce que l'on
appelle les taches solaires (figure n° 1), qui apparaissent sombres a la surface du Soleil. Elles
semblent sombres car elles sont plus froides que les autres parties de la surface solaire. Leur
température est extrémement élevée, environ 6500 degrés Fahrenheit (3700 °C) (Don J.
Easterbrook 2016). Elles se forment dans des zones ou les champs magnétiques sont
particulierement forts. Ces champs magnétiques sont si puissants qu'ils empéchent une partie
de la chaleur interne du Soleil d'atteindre la surface. Au cours des derniéres décennies, les forces
sous-jacentes aux taches solaires ont été mieux comprises. Les 150 derniéres années ont eté

suffisantes pour établir que les taches solaires apparaissent en cycles (figure n°2 et 3), et que le
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nombre moyen de taches visibles varie au fil du temps, augmentant et diminuant dans un cycle
régulier qui dure entre 9,5 et 11 ans, avec une moyenne d'environ 10,8 ans. (Don J.
Easterbrook 2016).
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Figure n°2: cycles et nombres des taches solaire
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Figure n° 3 progression du cycles solaire et nombres de tache solaires
(sources NOAA SWPC)

Le graphique ci-dessus vous indique le nombre d'éruptions solaires de classe C, M et X qui se
sont produites au cours du mois passé, ainsi que le nombre de taches solaires pour chaque jour.

Cela vous donne une idée de l'activité solaire au cours du mois passé.

Dans cette étude, nous tenterons de suivre I'évolution des températures dans la région étudiée
et de les relier a I'évolution de la dynamique de I'activité solaire afin de comprendre dans quelle

mesure l'augmentation des températures est liée a I'apparition des taches solaires.

Mais, I'un des plus grands défis est I'absence de données concernant I'insolation dans la région,
ainsi que I'absence de stations pour mesurer la pression et I'humidité. C'est pourquoi nous avons
eu recours a certains sites qui accordent une grande importance a la collecte de données

climatiques pour chaque endroit, tels que Climate engine, Nasa power, spaceweatherlive

1-2: Zone d’étude

La zone d'étude se situe dans la partie centrale du bassin de la Moulouya, dans la région centre-
est du Maroc, plus précisément dans la région de Guercif. Elle est encadrée par les montagnes
de Beni Snassen au nord, les montagnes du Rif oriental a I'ouest, la chaine de I'Atlas au sud et
les plateaux orientaux & I'est, ce qui lui confére une configuration géographique particuliere.
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Figure n° 4: Situation et présentation de la zone d’étude
Cette situation géographique empéche I'acces des influences climatiques humides provenant de
I'océan Atlantique ou de la mer Méditerranée, rendant son climat plus continental, avec des
caractéristiques proches des zones désertiques d’abri a cause de la conformation du relief. Son
climat est semi-aride, avec des hivers froids et des étés chauds et secs. Les précipitations
moyennes ne dépassent pas 130 mm par an, les températures moyennes annuelles avoisinent
les 18.9°C, c’est le cas pour la Station de Guercif (360 m d’altitude) mais aussi pour celle de la
station de Tafrata (560 m d’altitude) située plus a D’est. D’une maniére générale, les
températures moyennes maximales peuvent y atteindre 25.4°C et les minimales 12.8°C (figure
n°5). Quant au nombre de jours au cours desquels des gelées sont possibles, ils concernent en

moyenne une trentaine de jours par an.
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Figure n° 5 : tempeérature annuelle, moyenne max et min période (1990-
2023)

A TI’échelle annuelle, on se rend compte de I’importance des fluctuations thermiques qui
permettent tout de méme de dégager 1’existence des pics de chaleurs assez remarquables. Ces
périodes de hausse thermiques sont particulierement marquées pour toutes les régions aux
annees : 1988/89, 1996,1997, 2000/01. Nous pouvons avancer en fait que ces trois périodes

sont parmi les plus chaudes enregistrées sur notre bassin au cours des 30 dernieres anneées.

2. résultats et discussion

L'augmentation des températures au cours des soixante dernieres années peut étre expliquée par
de nombreuses influences variations de I'activité solaire, mais nous attribuons cette
augmentation aux changements de l'activité solaire comme influence principale sur tous les
changements météorologiques. Au cours des cent cinquante dernieres années, I'augmentation
globale de I'activité solaire a probablement contribué a I'élévation des températures mondiales,

en particulier durant la premiére moitié du XXe siécle.

Le suivi de I’évolution des températures minimales et maximales a 1’échelle annuelle au cours

de la période étudiée, nous a permis de constater une tendance a I’augmentation dés 1’année
2000 (figure n°6).
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Moyenne de température annuelle
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Figure n°6 : température moyenne annuelle
En représentant les valeurs moyennes des températures maximales et en les reliant aux variables

de l'activité solaire dans la figure n°7, il apparait clairement qu'avec I'augmentation du nombre
de taches solaires, les températures augmentent également. En revanche, lors des périodes de

faible activité solaire, les températures ont tendance a diminuer
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Figure n° 7 : la température moyenne maximale en rapport avec I’activité
solaire

La figure n°8 montre le coefficient de corrélation entre la température maximale dans la région
et les variations des rayons cosmiques au cours des trois derniers cycles solaires (cycle 22, 23,
24, et début du cycle 25). A partir de cette figure, nous pouvons observer que le nombre de
taches solaires et les rayons cosmiques sont approximativement corrélés (coefficient de
corrélation de 0,4)
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Figure n° 8 : corrélation de la température moyenne des maxmums avec le nombre
annuel de tache solaires

Pour mettre en lumiére la corrélation entre les périodes d'intense activité solaire accompagnées
de fortes éruptions solaires puissants de classe X et M depuis Juin 1991
(https://www.spaceweatherlive.com/), le graphique (figure n°9) suivant montre que les
températures maximales réagissent automatiquement a chaque pic d'activité solaire, aussi bien
en hiver gu'en été. Par exemple, certaines valeurs maximales en hiver ont atteint 17 degrés C°
en janvier 2005, tout comme en décembre 2023, ou la température maximale a atteint environ
20 degrés C°, ce qui est inhabituel pour cette région pendant la saison hivernale. La méme
observation s'applique aux températures maximales en été, qui ont parfois atteint jusqu'a 48

degrés, en particulier ces derniéres années.
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Figure n°9: Corrélation entre la température maximale moyenne et de fortes
éruptions solaires puissants de classe X et M depuis 1991

L'augmentation récurrente des températures accompagne souvent les cycles solaires actifs,
marqueés par l'afflux de vents rapides provenant des trous coronaux et les effets d'un champ
magnétique perturbé. Cette situation entraine la formation d'un anticyclone qui provoque un
temps chaud et un couvert nuageux élevé, en raison de l'intensification de la chaleur et de la

pression, en particulier pendant I'été.

Dans certains cas, lors d'une forte activité solaire et de I'arrivée des vents solaires sur terre, qui
affectent souvent I'hémisphére nord, la température augmente. Cela entraine la formation de
hautes pressions et favorise I'ascension des influences désertiques qui génerent des vents
chauds, connus sous le nom de chergui. Sous I'effet de cette situation, cela se traduit souvent

par le déclenchement d'incendies.

Conclusion :

Toute évaluation de la variabilité et du changement climatiques dépend essentiellement de
I’existence et de la précision des relevés de paramétres météorologiques. L une des principales
préoccupations de la climatologie contemporaine est d’attribuer des causes, notamment la
contribution de la variabilité solaire, aux variations observées de température. Un certain
nombre d’approches ont été utilisées et, dans tous les cas, il faut veiller a vérifier la validité
statistique des résultats dans le contexte de la variabilité innée (naturelle) des données de
température. L ’approche la plus simple dans cette approche nous a permettre a calculer la

corrélation de la série chronologique de température avec celle d’activité solaire.

En suivant I'évolution des températures dans la région étudiée et leur relation avec l'activité
solaire, il a été confirmé qu'il existe effectivement un lien commun entre les variations de
température lors de chaque cycle solaire. En effet, dans la plupart des cas, les cycles solaires
avec une activité élevée coincident avec une augmentation de la température et une diminution
du taux d'humidité, tandis que les cycles avec une faible activité solaire correspondent a une
baisse des températures. Cependant, en raison du manque de données spécifiques sur le climat
de la region étudiée, cette étude reste limitée aux informations disponibles. C'est pourquoi nous
considérons cette approche comme une étape dans la perspective d'approfondir davantage la
recherche sur I'impact de l'activité solaire sur les fluctuations climatiques dans la région
orientale du Maroc, non seulement en ce qui concerne la température, mais aussi en ce qui

concerne les précipitations, I'numidité et les vents
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