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The Role of Modern Technologies in Spatial Analysis of Flash
Flood Risk Sites: A Case Study of the Al-Abyar Area

Ms. Intisar Rahoma Masoud Al-Rayani
Diploma, Bachelor's Degree, Doctorate
Department of Geography, Faculty of Arts, University of Benghazi
Ministry of General Education/ Office of Educational inspection and Guidance, Benghazi Branch
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Abstract:

In light of the natural challenges posed by flash floods, this study
aims to identify and monitor areas threatened by flood risks in a major
developmental region. The study relies on advanced hydrological
techniques to simulate flash flood risks, thereby enhancing spatial
analysis as one of the modern trends in geomorphology, where it is used
for precise identification of areas exposed to such risks.

The study also addresses the phenomenon of unplanned urban growth
and its impact on flash flooding, utilizing modern technologies such as
remote sensing and geographic information systems (GIS), which have
proven effective in the study of urban geography, city planning, and
management, including service distribution and efficiency, land use
mapping, and the identification of informal settlements and deteriorating
buildings.

The study area includes the Al-Abyar Valley Basin, covering an area
of 678 km2, where an urban settlement has been established at the basin's
outlet, making flash flooding a threat to urban development. The area has
experienced several rainstorms in recent years, prompting the researcher
to conduct a detailed study using one of these storms as a case study to
assess the risk and determine its geospatial dimensions.

This study aims to conduct a comprehensive analysis of the risks
associated with flash flooding in the study area, including
geomorphological and hydrological considerations, and to provide an
accurate assessment of the natural and environmental conditions. The
focus is on factors such as land leveling, natural terrain slope, and soil
quality. It also presents recommendations to raise awareness of flash
flood risks and applies several hydromorphological equations to identify
sites threatened by flash flood risks.

Keywords: Flash Flooding, Geospatial Modeling, Hydrology,
Geographic Information Systems (GIS).

www.LFGS.LY Email: Research@LFGS.LY | 58



mailto:amqsyalfrja23@gmail.com

(o oyl 5l Sl Skl b el SIS 593
HloM Rdkat (W )y

- -

Tdedle

(U3 g ()T JolS) Bl mnay Bpnz alsh dngall iSO Ju
o b n el =Y dus LA dg5s S5 Ogvaasdlly Op-U iy
S sl Ly sl s ) uZ ) Ll Gk e s S
ol el W C3l ¢ Ll 0L A LKL et NG
Ll WU SUL Hly e sslizeY) P e ArcGIS Hydro aawse.
LS2 ygad Olfie xg 3 Gpedl W gd o Wplll Slslall 12 e
Fldl e Sliad I e @l gy dildl @ Jeed) kel gladl Ous
iAW) A e Slles gl & oMl

W ode gy ey chmgdshygnger el el dilne (3 el o
Ry Lgaboh Taby ) sblie 3 Gpladl By glis (s U1 o) OLA S
el DL S Se o cadliz wlge 3 Bl S e wblis g 2sY1 )y )
U 9> adladl wlalall (s Caliy (385 (S ands Conmyy olame 2 S
A bl (5 L5 il e 30U, oy sl By i
S 31 AR gl F1ly bl Wy ey e o

@ el O Y gyt d) o) Jlesly Bl ods a5 ailsy
Aomslgyoebly By faghysl) SNl e Bosast alar IV e Sy QLY (0l 25
3aS Bahlll Jolt WS ey o jladaa) Ry ALALT Slaglall (15 alusraly
S ol s 3 el Sl oyl Ml 3 Skl sk b
Al ddeie O e sl sl (3 s
oyl U e

ol et S il G Gladdl sodl J2 3 Ra sl Slbeall s
G Amslghgasdl eVl ok daasze Slals sha] 093 cubdl) ddk
SIS G Gaas 155 1Ka5 aall aaladl) O RO ol gbll b 13z Sas
G e ik 8 S Ol SLad e b bles e iU DKL e
P doms cailadl ol @ S L) LA lasl dalys Lol ) W

59 | https://journal.su.edu.ly/index.php/jlgs Email: jlgs@su.edu.ly




Vol. 5, Issue.Z, January 2025 Journal of Libya for

ISSN 2789 - 4843 Geographical Studies
#2025 iy 7 1 suadl 5 el Aad! pirzed| Slaal y A e e

daladll yglad adatasidly da) Labd) llas) (3 Lol 093 2590 mnla)l oyl
@ladlly (ot il e

2 S PR T |

eyl e se UL e i) 3l —1

@ W e B8 Ly ) 0L e i) (2 fend dflazsl =2
ST

Al 180 Lody O U3ls S50 s okl by 2ulull et 323 =3
Sl Jlox o Lenlad 30 a0l lel Y1 SEY 89,00 (204 8 il il
oA K o)

IRV

c e QLA s ady w8 (3 e OF SSlegeld SsL

el QLA o Tad Y a3l gl 2

Al 2 sag ) L 0L A b2 aegd) 3

W\ PR IRV

Sl @ byl adlaie 3 o) O aas b e S el U ol L]
etdlly Bl O Bl 535 ool @By Rmglgydeny Rmglgdisaser lisl
Sl DA e 85 2kl Lsall s 557

ce QLA sl ol i s Slie el L3

el QLA JUasl sy (od (3 et OF S g dedall S om0 L4
bl ddlais U a2l

(Ol yalas
gl Sgmdly 4l wlul ) -1
500.000 lis aomgsdt Lsid) -2
#2023 sl Tz 30 oy, Land sat 8 sluall jaill a5las olse -3
T 30 By 30 Slelin ¥l 236 -4

www.LFGS.LY Email: Research@LFGS.LY | 60




(o oyl 5l Sl Skl b el SIS 593
HloM Rdkat (W )y

radloly ol ol

i ey el G o 3 ) el e JS7 e LoVl £
Jol o ponal sy (Sl gredl () Blo) @ikl Ll DA s
SlysSl e Bkl S L wanly S el e degast sl
gan phaay Blol Ml g 0Lyl pag el Adlais Sagmsll desly
bl 2ol Vsl gl 4 ¢ sllly S gkl el L
Sl any Bl e Gl oy A Rl atlad
gut com 1 Mgy sk ) wLs) (Arce GIS 10.8 : i e
oF SadaNly 2Lt lslall (lai el wlame (3 B8 S3dane sey ) WA
MS Excel zb, Je aJl ail il Y an vy ¢ LS n
A gy slie] (3 R Skl iy dadl e JleszaV) gl plisiely
Geily e B Lyl L) OLA s il &3y callad) Coghaly
2V ol a3l & 2l Olaal
rdy ) Al

Wil ey il Bale 33 Tady ol G0 JU& @ Al il o5
Sy sl s JUE ©32 720 "49.5, °32 705 "31.6 s s
iols U Aoy ¢t Lo 3,5 920 /57 731, °20 31 15 Jb as
ot 3 S5 el Gyl amf iy Qs 75678 ahl s
(1) IS8 T lagdlt oy oy LA (0l 25

61 | https://journal.su.edu.ly/index.php/jlgs Email: jlgs@su.edu.ly




Vol. 5, Issue. 7, January 2025 Journal of Libya for

ISSN 2789 - 4843 Geographical Studies
#2025 iy 7 1 suadl 5 el Aad! pirzed| Slal y ) L Ak

.")\giﬂ\ 83y " 3..»\).\.‘\ dlaze (1) JQ

20°40'0"E 20°50'0"E

32°200°N

32°10'0°N

20°40'0°E 20°50'0"E

il )l el V) o3y Sentenal-2 aeliall WiVl jeo Jo stuel slezel @U) Jos on - bl

e 30wy

:lﬁq\...J\ CJL&\).U\
oW Jand oridsbisesdl ot Jom (1992 (05 g plgll) oo S Aty —
Sshsrsd) sl iuls cF Cm gl Ll plisual a1 AL
SOlall ey plisialy SLaldll I e oal)l gl g Blas die 25,00

55500 ST Y 50 mglshygageb sl iy L) o iyl
GG e 3 Jsed) e Ay aldl i i) e (2022 gLy dulys —
dlod) gllexfy Ll OLA Lhee e cqall ] Lesals 3 cdlgal G
bl wady Lo 0L Las Ldy anl ag bl 2580 sk dm dodl plusenaly
Al ghysaner 10y el @B Aglty (3 Y1 B (35S o) ks 300l
(Sl o Aemglshysasd) Sl allally Aoyl il Slleall oy B LaE (3 Aol

) Gl e Ssad) Ll

www.LFGS.LY Email: Research@LFGS.LY | g2




(o oyl 5l Sl Skl b el SIS 593
HloM Rdkat (W )y

plsaly (B! 58l dyde (3 Jgendl Slaxl e (2022 slgadl Asy dutys —
les Jo gl sl amely 3 Cdginl o ol 25 Loy, ddl dx il
Ly anls 3 ikl el Ol plasal dkod) oy Ll 0L
el ok 8l LY ko olayeidl Lol sy ol Ol A1
Jsew & S5 )Ty 22016 Lo & s L oo V1 3l 2 5) S
Slbaall B WAE 3 deley Amgdgbionsr mg i @5 Walty (22020
AT Sl e el BLadly (il e gl gl allally Aol b
Google  ellao¥I ST 13805kt adad e (2023 3lgndt wsy dalys —
@3y o @ eed) 0L Sl 838l UL W35y L= Earth Engine
as e sl ) mals 3 Odgaol S pan —cliw Syl 48 g
by aalys @ ekl o)l gl sl il o)llasly L) 0L
Jsel dads 8)p2l) GBUL e ¢ omglg) bl Jelondl slimly  ecd) OLA o
s (3 oY S by Sa S Al Waley GV Bl (3 5, S
Google Earth slascal JSs 0 ¢ molshysasd) (U n ailadl wog
olalally iagdeldl olladl o B wud 3 wsle, & Engine
a2 g Pl ik 3 el By 2T Sl e syl BLadly Ol n Bl g0
Ly &)l DL pslgs e faal) PO n clBlomysg ol OLAL 351l bl
Al gl GbUl o) Sl gols o Jaall ) 2L} Google wss
Flood Mapping Algorithm ale sl b 5f ¢ )

N ) gl jand Bl o) 0l (62016 ( JWI wey Lty —
sda s (adhad) wlgdall Wl alsaaly desw ) 45 e szl adkadl 3
Lans Wddley JW Gyl ol ahall L) Sl a0 sae 2ul)
S g5 oy ol & Bl Yy 2 ) 2231 SIS dsyy 2nll
el aas¥ el o)) o Ll ST (Lo OF U] coalaty ¢ el b
L3rdly 3a JW Ly Jlezdl ol4

63 | https://journal.su.edu.ly/index.php/jlgs Email: jlgs@su.edu.ly




Vol. 5, Issue.Z, January 2025 Journal of Libya for

ISSN 2789 - 4843 Geographical Studies
#2025 iy 7 1 suadl 5 el Aad! pirzed| Slaal y A e e

H @y sk Rl atladl Olps (22015 gyladl) dwlys —
Pt Bjesbll (ailad) plaal wals 3 Jols ddlad) Slaglall b s,
el SULy 8u4e by el pemell Bdlan Ul 3406 cluy ¢ b (5319
plisial ISt e el st e Bl BVl ) o] Byl
530 B By 3 #La) VI 3k 2dLad) Sleglall (i
EVshay aufesisl) dmelall afladl g Ol (22018 ) pud) Lutys —
29> o e Ba JW Spb e o A Jed) (o0l o 3 sl bl
Tondell afladl o eBley A Jed) (905 2 BSES § Rn)l ailad
st 55 U] ool o) S atlas OF ) pabey damysiy oLl liaS b
che ol e L Ul Lhisdy eV ol U8 Je U
i) Gyl ser —1

bl s @ g demgdedl Sl YU Al ikl orgledl el by,
I sl pae 3 o O o) 0L ailaidl (3 Cpe gl SLboyl i elasg
el OF S5 snad () e ) oo lad ol sgmg ol T cailadl) e
S e ol B sl e b Sy el W g k) e A
3 o) M Clyy ssorg 23 e Jiagy W O 5,0 ol Olab Sy caaladl
(Dl gy 1Ll Jloy pr Bk Ll lg ) B8 ilanall L) Loy 21
skl (3 Bl (oly & el LS H30Y1 (3 STy gy Rl el ) SIS
B 2555 @) bl el s LS ((22 0 01993 03,2 il 1l 5,20
Gl JE e 3l fly el (ol seme DS ey sl anl
fad )l @bl ) sm slls (87 2 21973 aapr) . obally Y
Al el il Bk (B2l Cpdly Cpdl 3 Samll Rl oLl
(T 21974 Gasla)l &) S

ot oS DS e g wabail) 3 (1) oy (2) SIS i LS
Sl S Lo By yomy Bl B8 3 Ldsmy Sig sowsd) (b
e opiae 1) gk S 2 5 1) a1 il e S plia)

www.LFGS.LY Email: Research@LFGS.LY | g4




e O3y 5l LR Jenl (B i Al LT 59
M Gt W (lya

R B s By ST ) S5 Ay Sl (ol sy ilin s
SW ) b e 05 s lls lan giae 5 e Jin Y1 055 (L)
Sl oLl ol alall caliglalll sy i Lo et o) ogll
Gk S e AT oo lhy sas pry sl e W) Blo)
s op Db (e Blladll ooly gae Jedyy Sl (ooly e ] Ol
Ay (SN B e s 1Rl (3 ey LS (el 5 21 Olsal
G aela) Sy oty Bl Jofly Bl e olib S8 3 Bl
2012 (i) W s dal GbUy Sl (abe b Clg ods Lokais
i il Aib oy e 305es otk 1l STalsy ik Slang (132
eyl VI By sl ] IN sl pils Ak lal (9) 2kar Caoll
Sk dag b 3l Bute e B2 e 3 S Y1 e Al

DLVl ate e AL BN e Ble ey glas ¢yl S5le)

Ayt Aoy Arg) god) Sy Sall B paed) il (2 S

20"9‘0‘5 20‘5?1)'E

32°200°N

32°200°N

e

32" ?‘O'N
T
32°100°N

S T Soesw —-r-

T T
20°400°E 20°500°E

250.000 _olis aomgdyed) Ll e Slzely ATCMap gy plisizal Ul fae oo 2yl

D ey

65 | https://journal.su.edu.ly/index.php/jlgs Email: jlgs@su.edu.ly




Vol. 5, Issue.Z, January 2025 Journal of Libya for

ISSN 2789 - 4843 Geographical Studies
#2025 iy 7 1 suadl 5 el Aad! pirzed| Slaal y A e e

LS cglal) silone o il Gadl oL L 2l o e sl
S5t G paS el g il o B ALl dibn JU adl doy,
o bt oo ple Bkl e bl b1 3 LSS gy lpall e s e
OB ple JKty i 81 DlusSA) ma 33155 ok oy glonlal) (opbl ) i
U o) AeSls o Wbl (line pdy Lo Bl Akl ok S
oF g WAl Sl cpanly dslane ol Cob SIS e canldd) LA
Akl Wolite oy g8y Ay 5 r O8Iy B RS Dlseny 055
42r§ 565.7 gy 55 Bl Jodi Ls) sl lysSS O eI 065
HUaill (Soiam A 2SS 3 Jieze Gyl dibais il 0 Y0 45 oley Lo
A2 AL DS st e ey sl LegnSs 3 0L Ly ((lany
Y orsladl s DM aa ) (e S 1935 dn s w26 5y
S @ S e i ey g0 or JSTJB 1968 w3y
G 3193 gy (gl pugeall ) bl ST e aa )l oSS plisal,
ey gl Sp e @ r 05y el Bl i 3 ol At
Bl S o M 8 alate 3y Ol LU B o sl zeasdss (e

Ay 0 sSS s
Aol 1 Ay Al o) SaygSA Bl il (1) dger

% (va) LN Sy oS

21.6 148.1 L2 ol

15.9 109.2 B s

1.8 12.5 ) e

12.1 83.1 el (oly sume — aa )l 6SS
27.5 188.9 Sl & @y pae — AN S5
11.6 79.9 R

9.4 64.6 )5 s

100 686.4 SLxy!

www.LFGS.LY Email: Research@LFGS.LY | g6




e O3y 5l LR Jenl (B i Al LT 59
M Gt W (lya

rddlal) A8l 2 el —2

"3 ol 23" e diledl mhan aflas Al 3 oslesV) £
Tre 609 ) awh ) aibne Of (3 Tre 244 o wuh, ) dilane Olelis)l ol
skay Ryl Bilate o) ALy hallll dlate B3 el o Cpeie 35 Ly
Aapad g o allally Sl bglod g g Lial) LZGLS
aalally PN plin (3 8 3573 (2) gy (B) S o Ol g1 @
b il T 400 e 55 g Sl cdas w5y die 670 ) e 248
s o ikl DLWV 3 ol dg LS ikl amles Ll 0 %058.6 ol
sl ol Wy ikl G0 @ o lels) S el of sl B 2
ikl el SU s i e s ikl

Dl g3y g B B Y gse (3) S8

20°400"E 20°50'0"E

32°20'0°N

z
o
2!
B

Bl a3l ol V) 23Uy Sentenal-2 aetiall LY jeo e bzl 26U Lo 0 2 ol
. 730

67 | https://journal.su.edu.ly/index.php/jlgs Email: jlgs@su.edu.ly




Vol. 5, Issue.Z, January 2025 Journal of Libya for

ISSN 2789 - 4843 Geographical Studies
#2025 iy 7 1 suadl 5 el Aad! pirzed| Slaal y A e e

oyt laiay dpengylid) L (2 Jgur

% Lol x4l
12.5 941 72300 .0 Joi
471 354.2 50 400 . 34 300
16.5 124.0 52500 . 34 400
18.7 140.4 52 600 s 134500
52 39.3 Sk 2600
%100 751.9 Sz

DEM w3l Sleli V) 235 e slaze VL aaal)

Bl ) o o5 (S5 (B) ooy () S e Bl syl Ly @
ke 8 | Young, A. (1972) s giy aikz a)dl gble o
5o e a5 JBY 1 o) BN SN 1Y) il 8y clguatlias
(addlyys 309N Oslay (39 LT BT 3 Jzasy (J081.2 ay dilal) islus e
wslory 20159 il s (10 oo BY 15y den ) LAY clie o
kel Q) op %02.7 il tesy (18 oo J8Y 10y dlav gl 35 llad)
H R cdas S (s 18 e SN Sl AU spas a0 Ly

azkdl s %0.062
Aol Houtl Uigy (3) Jguer
% L] )

81.2 607.5 5 0 JBY a0

15.9 16.1 10 .» 34 :5

2.73 2.7 18 e 434 :10

0.062 0.1 ixy3 18 oo S

%100 751.9 SLxy!

DEM 2.3 SlelisV 356 e slaze VL : yokazal)

www.LFGS.LY Email: Research@LFGS.LY | g8




() 3oy 5l Il ool (B iAol Sl 59
HloM Rdkat (W )y

Ayl ddlanay sy Glgy (4) S

20°400°E 20°500°E

32°200°N
32°200"N

Z
e
=
8

Ik 1AW Bt i - s

gy |

DEM w3l Slelisy ¥ 2358 e slaze VU U foe 0 2 gitaaal)

Sl b ¢ S () Jsdgy (D) S e LSl 1lioutl Clabw @
SV ol LT e %0154 aeldy gbll of aslldl Ojlas oL Yl
il Bolite oy 2ally AN gy (B Opdl o2 ey LS ikl
sl L s e %12.05 %13.2, %11.8, %12.9, %12.8
%5.95 %7.1 il w)lize iy 3,20 Sl Jeadly Jsdl 52 Sl
g oLl O oL 5l e dilal) (3 JIAEY) Sl dme e slineyy (089

S el Ol g

ol ol Aanay Jou¥t Slabast (4) Jour

% i Ll azdl) Y% EEAIWN ] azall
12.9 96.8 g 15.4 115.5 Egtms
11.8 87.9 O g 7.1 53.4 Jw
13.2 98.4 o 5.9 44.0 G
12.0 89.9 o 8.9 66.3 3,

%100 751.9 Sl 12.8 95.8 3pb g

DEM 23l ©leliV 354 e slazeVL : ybaell

69 | https://journal.su.edu.ly/index.php/jlgs Email: jlgs@su.edu.ly




Vol. 5, Issue. 7, January 2025 Journal of Libya for

ISSN 2789 - 4843 Geographical Studies
#2025 iy 7 1 suadl 5 el Aad! pirzed| Slal y ) L Ak

Y 83y oy sl Sl (5) s

20°40'0°E

20°500°E

32°200°N

z
5
3
&
8

ncanneE cRNNE

DEM )l ootV 356 Jo slxeVU el fas e 2 yibeaod!

il (g el Bl ailes -3

Dlaie) By o 458 B3l ple IS OLAT St ol bl iy 3

o LBl w3y 8ol J & ke gy ple Sy Ol pid (525 Rl
G Al padl IV as 2aS” ST auls 18T G o claldl) JUanYl a8
Bl )Ty cple 0oy auhlll dilate 3 el OLAT Sgi e SO s
il G e ale i ) fon o gl wlesdly SLI s
i o Jonty Adnill el ST e o o WS BB o e
o)1 ales Sl W I s iileSdly 2SI Les gy et Olles
cal aldl 3 B (e Bl ka8 Lol T il L1 sl )l aae! a5k
po & i o 1S Lol ay 22020 s> 13 g 2 23y (o 1:219.18
@bl Ll SVane (3 L5 3gmmg oS LS ccoae Lle43 0 bl s

& Sty Sy 3 A 055 Ty e I Lo SIS el Sl Dl

www.LFGS.LY Email: Research@LFGS.LY | 70




(o oyl 5l Sl Skl b el SIS 593
HloM Rdkat (W )y

o ple S oSy ¢ Y s e Gl sl pldl g Sy ol el
(0) IS IV g 5)SUI Gaall D aagdl (bl Liled) s - ol
sl el o Qe Tables 2y all g ST ey 22020 ple 0f et
FRWERUI I PP 3229 L e vLa697.2 Al Vs IS sl
Ao o 3o e pll et e e SUly claB ey et 3 (0 192.6,

(2022 — 1980) &zl S dwlylll dilaie Jo (g kaodl LaBlud) S 6) S

ol op jamill Lk ke of (Ahnert, 1998, P, 132) 5 s,
oL Lty Wl deall sdin ST 0y c3,mal) il Lol 0555 5 o)
et ades O ) (Cooke, et al, 1982, P.,201) Ll s sl ol
oLbl s o Raisill JUAY) Ol i Wl e 3eUS sl ooljdel
oF U olaill e islay b AlsTy ol o Od) M e sl Ay
gl
4 —4
FULL Uiy Lenyliziy 201 dmslser 0t L ondal) B3N 5 e 200 S
Al Bilte e ol 3 el 25y e Jafla® 2 jady 0L

71 | https://journal.su.edu.ly/index.php/jlgs Email: jlgs@su.edu.ly




Vol. 5, Issue.Z, January 2025 Journal of Libya for

ISSN 2789 - 4843 Geographical Studies
#2025 iy 7 1 suadl 5 el Aad! pirzed| Slaal y A e e

I

WA o gyl dne e spf adlane OF "wl) adp) ael g Ul Aalai” L3 e
NPl PRy
Gl 3 ) ) G @31 Bl ol e frdyy ke Olydoeadl A5 —
g apd of SLAYI RIS o et [ Gl 5 3 & el
8 ) ol e U3 STV GUadl (3 dobry QEY) S
et S B g Ty el S8 ey k) Sl A5 —
Al s Al 17l dakill sda (3 ALY Sus
) 3 ey oS B et ) B35V (12 e 2SSy g Oglay Ay -
@bl il (oop o oAl ) Jletlly B2l o LY Be 2852 gl
Jrd BB U 3 a sy JUtly I (o (alally bzl a5 ] )
bl Ll Sl s o oty L OLA 2o ¢ oy ¢ Jod) 0L
(T 1974 Geliall &)l Sy dpd) sl
t iy pdl 298 Ay paged ailasdl —5
Tolal) Jolgal) o Ll B las Bdole (o gl day el DA Jans s
Ll e sl Gt ey RISy dipags sl afladl (3 dled
gl gl (atlad) e all BLo] e A dsbs Yl (Sl
el g emslypden dead (3 U e r UL (D) Jgask el
o(7) S5 s 21Tyl sl dyagh Ul el sl o] syl s
1Y ol e Ll 2 Sy QLY oy o Lkt 3 S
O o ¢ bl Ol Ay (2l Bls s 3 b B dmgs 2 g Blas @
sk ales @8 LISG (B 28 xe Usb cnlis Ciypadl ole>l dslos
Al BLaL LA 3lo 3B ¢ ey (ol sl Jady ol (e U 208" oy
(gl BaS by (Wlsbly gyl slael Eom o Gyl 32y 324501 Ledle
O Ly 205 458.5 il s il Lol ST (ALY Lopm ims
Gl el s Jaegze iy oS 6.6 il imles (Ady Lo sl
2055258 by,

www.LFGS.LY Email: Research@LFGS.LY | 72




() 3oy 5l Il ool (B iAol Sl 59
HloM Rdkat (W )y

oyl By Ly ) DSy 21 (T S

20°400°E 20"500°E

32°200°N

Z
s
8
8

Adlalell 33>

s [

20°400°E 20°500°E

730 B 230 Sl W 3l Sentenal-2 aeteall LW e e Blasl : bzl

3 lels daze @) 2l sl asf ol bl B s ol Skl @
Dl Nl s o I e gdle Jgad) o ) el S an Ol
I L B I e S R
Ll Jsb o L oz g aR k) e aulal) ezl BBy ¢ upadl Sy ALY
Lo fe 85 Ll U 2 L s o ik an U] el 0 s )
biw w38 &b sk (A1) o ol e (5621 maladly 2l Y1 JIgbl

+S6.6 (Ady o
ble smg (JU 2l b Ayl Bl s L) oppd) ol @
(Ml Jo pale Say Jny derdgudl catlasy ol IS8 s g
Ay el Jams 4] BLoYL @Wlana) faleey ookl Ko Leles 2 e
55 @ i) atladl ¢ Bas wiLak) SN osbl Ll LE Sy
B S ik (Al) (o elany SULaidl) (211 ilmily ol Gy s

73 | https://journal.su.edu.ly/index.php/jlgs Email: jlgs@su.edu.ly




Vol. 5, Issue.Z, January 2025 Journal of Libya for

ISSN 2789 - 4843 Geographical Studies
#2025 iy 7 1 suadl 5 el Aad! pirzed| Slaal y A e e

A e (05790 ) bar oy 62 b 0 0577591 L2y 2,57458.53
cbladl Wl o oy W s Ual Sty iy aaty oLl NP LR IR RE
Jsb mo (0572320 L2y 254282 1-leg (A2) oo (Ul @ L2l
&3S ST alatt W gl st e Bl gl Ciymn las (S732 oty o2
A3y oo LY §ad wlladl 1o 8T 05 b as Cagpuatl) dylonzs)
Bilse Uypal jailas gld (5 42,60 danty %5 144,82 wlis als
Blotel o & 05733 ) 52 sy e S raVly SV 2 G
13 Lms 257 13.45 Gt 20V (Ad) oo el Ly L Ciyail] dauge
SUladl ze ST aag L (updl Cipad) o 2o 508 12 (g2 Joby o5
o 50 S skl aslad) (3 gl Wi btV o) aad o 2Ll
Ul alazdl blslly ol g olSalus o 21 S
o Bl a3 b o ) ARk ol 1 gl 2l laugs @
AN e pladl L) dly ai bl b Tegy (765 (21995 (adllly b
Gk 2l bgie o o o P ST (AT o Joey (ST15.4 2kl
oS 2.04 A 2 s brol (Ad) 29 08 Ly (ST12.1 il

st Bl ag)) o Loaildl 2T @ B 5 el gl Iy @
P el (A2,A0) L ) ogd aald) aglly (Al) pr L as,
Anll as ) (Ady

P sy (52 2699 aiball ()11 ) slae) Jlad il ggylnalt slusi @
sdr (Ady oy o el Loy 2 1923 s iyl sae ST (AT ol
(6 ) s 131, 62 &y il

Ay o ey (oST1479 1kl 31 bl U] &l iggylnadl Jighi @
ot (LA) oo ol Lt (52 05294 il 2o &1 JIbY £sas
S1019.1 de (gyomedd J1sbod

www.LFGS.LY Email: Research@LFGS.LY | 74




(o oyl 5l Sl Skl b el SIS 593
HloM Rdkat (W )y

el i ot o Bl Rr gy hysel) S sel) (5) Jyir

e el skl Jao P A
Akm?2) 2(.5/ il g dolans
Lb > sA sk
ArcGIS H Maxmy Jol gl o2
H Mingmy g | gl ol
P 3l £odall ALY
Dmy/(HMax@m)-H Minmy) [(m/my o Bl s
gu@ﬁaﬂv
ArcGIS Dmy o | Cipad) oo Jsb
s O Aol L
ArcGIS Lea T
ST B Sy S ok
Gatimel $ b ek SH s
5.66 _Lb(l;m) Tcchry [l ot 5
pons,2000 l(;) isla
Raghunath iy padl) o Ayl 350
8 Ctdb-lcay0.3 Tpchr) el >
H,M 2006 2l | laay) LiLd
Remenieras Dol Al a3l
TpHRY/5.5) Trchr)
G.1972 fel [ sy
adyleg - |
el o A 3+(TpHr/8) TaDay o | oedd ) 51 s
2003 )
J S oo Byloezal 350
2012533 dne 1z TpHR,*4 Thhry M A e
ielu [ laay)
PUY Al 3l Ol
Raghnath ,1991 (1/3y Tb (Hr) Tmchr)
aslo] Joudl 330 A
S Bl 3kl Lo
Raghnath ;1991 y2/3Tb (Hr) Tdchr)
aslo] Joudl 330 A
FYyIN] das el bl S Ol
G 1/ Tr (Hry Iccm/hr e
2012 aelsf s 3,01 3
Pm3/S/k 3 gl BY Ll ol
Dubreuil, 1974 Qpand/sy/Akm2)) QP o Bl s
m2) U/ e ppad) o
PNUD - ALhm)3(10 ookl [P
Qpm3/s){ Tmgsecy10-6} D f}t Catash
OPE, 1987 ~6-m3y Cropbey iy U
m3/s/km2y{ Tmsecy*10- sl QLA Gas Ol
Raghnath ,2006 R {Tmesec) Emm), - e
3) e [ 533 syl
m3
—= skl 3 Ll 38 ol
PARDE, 1960 D) A PG B
JA(km2) SU
75 | https://journal.su.edu.ly/index.php/jlgs Email: jlgs@su.edu.ly




Vol. 5, Issue.Z, January 2025 Journal of Libya for

ISSN 2789 - 4843 Geographical Studies
#2025 iy 7 1 suadl 5 el Aad! pirzed| Slaal y A e e

g kel o) Ol —6
Sjo S5y aneS (plifly allasV) pdm dul ) ddleie (3 (el basludl vt
S aeS S sk olebe o 363 (3 jlaell Ll Jdes o gl O
el DA S5l Bmys o ST S Al gy cealed S pUT Y lais
IVt pr andl Lpam o Gl e O LS i g1 gyl (3 aisaal) oLl 2055
Sy ok (1-0.5) o b aylail 1 (ol Bpnns sl 13 005 0F L (ot
B 0580y B Liles gl 558 sl w13 055 1 (Drizzley 35
Y 9 g5 ey S5 1S sy (DOWD POUES) il 2o Lo sl
53 sd B3N e Lad Ll uad w3y da ity Comd) Jlas Oy OF Gl
il (48) )l Lo T Sl 18y ey ] o Bty LSl iy S 3
Y adaslus OB 1 iSmre 055G 3131 bsi e Wasad) ol OF ) Thaig ¢ ST o
L Ul gl Wl koSl Jas of spie sbln U] simn b 521y dilase Jo atiy
Ll (3 B il f L3l (3 Ssb 18y Gy ¥ 4y 5, bsin by
oy« (AS.and M ], 1987) ame ailoie by cazds (15-10) Qe
el Caoledl Canas S LY Loy alad wasdl s dl als M
rd) agkdl,
o 1285 Lo (10) o dablocdt jUao¥) &eaS 79l g 8338 iy o diole @
s Lasled) Jaal BISS 215 o
ke (9-5) o b dilaadl JUasY) BaS oty dawge die ddols @
sl Jual 373 1SS Jaas sl
e (4-0.1) o b Al jlael) 408 oty AS Ljke ddols e
DS Jaws 3062 1S5 Jaas ol

www.LFGS.LY Email: Research@LFGS.LY | 76




(o oyl 5l Sl Skl b el SIS 593
HloM Rdkat (W )y

Ayt Al B adgzoll (g aall LBLad) s (8) JSCu

200

180 -

160 |!

120 iy

100 +

(A b/ ) 50200

80

60 -

40

20 +

V] 250 500 750 1000 1250
(Aiha) saah

2 YEARS

3 YEARS === =5 YEARS — — = 10 YEARS = = = =20 YEARS 25 YEARS 50 YEARS — -- — 100 YEARS

kgl gyl S5l =7
Lt e abs dnl n ol s ol gl 3l way (TC A (s @
I (e O I U T N (e
Pt dsby ) Jalee L BLa) 0L a3 g Gl ool mlaw s
S oLagl ool i STyl BUS Lslil gty B 28y ()1 Jlsbly
St 31351 S ey B LSl e ¢ ) 0Lyl Saagll Bl a3
Wy (Gatimel & Pons, 2000y £35¢ e slazeV) ¢ Sy ¢ Lol 0L

:J& ‘GJJL&A U.QJ
L
() T_(Ir) = 5.66 pe®
¢ I (m/m)

sl [ Gpadl pee 1S5 e = Tcchn
ST i) 4 Jsb = Lb (Kmy
V) A e b Sy S Cipad) 2ot 3185kl Y1 = [am/my

@) 1 = DO/ (Hya™ ~ H win™)

77 | https://journal.su.edu.ly/index.php/jlgs Email: jlgs@su.edu.ly




Vol. 5, Issue.Z, January 2025 Journal of Libya for
ISSN 2789 - 4843 Geographical Studies

22025 s / 1 adadl 5 dexd bl ) Colah Al L (ke

C 1N

Fo ldupadl s Jsb =Dmy
e / iu;)\ u.,aef =HMaX(m)
S / tu;)\ d"‘ -H Min(m)

Sl Pl S wad Sl Bl SVl ks e 2y
(A3) oot aole 0.6 (o b ol 4ty oy sl el il ey ol
D e oy Ky oS gpail) el ey (Al 2ot 2l 1.07,
s ey (b Sl OLE Lhsds JUaal sl mad e aikidl Sl V)
S o e Y 3kl eV ksl e (AD) o

Aty dlanay A iyl 21 Y B gl B30 (6) Jour

& o
S| alalezlilz] ] 2]z[=|2|2 8|S |E Y] |8
H LI IS O I O T I I © |¢e ¥ LN Y
13422.23 | 62661 [ 0.31 31231 040 | 36.49 | 1825 [ 5474 | 4.71 | 2.49 | 13.68 | 7.40 | 16.00 | 33.00 | 265.00 | 669.00 [ 90.00 [ 759 | 45853 | Al
136345 | 20835 [ 0.25 | 246.77 | 085 | 17.24 | 8.62 | 2585 | 3.81 | 1.18 | 6.46 | 1.27 | 6.50 | 14.50 [ 267.00 | 427.03 | 32.00 | 232 | 4282 AZ
441071 366.52 | 0.22 22174 058 | 2541 | 1271 | 3812 | 4.19 | 1.73 953 4.30 [ 1230 | 2290 | 251.00 | 597.00 | 33.00 | 42.66 | 144.82 A3
448.25 2.16 | 0.19 188.16 124 | 1183 | 592 | 1775 3.55 | 081 | 444 | 1.28 | 3.10 | 66.00 | 262.00 | 368.00 [ 12.00 | 18.01 13.45 A4

ArcGIS Hydro oy a5 s00,0bl o=l e 2Ly 1 yhrad)

O Aol Gl SRl s dadyy (Al (ed! Syl 895l Jgogll ey @
Wolan Goe I pr b S Jondl OLE) 35 39,35 Uaall Ladlis 393
: e 29 @) 2000y Gatimel. A& Pons. A,

&) Tphr =Ct (Lb—Lca)O'3
5 e
[(Ele) (bl Jailocll W1 skt Bz 35 ~Tp™
() o) s A sk =Ly
(¢S A Sy W sl e o alold) Ll =L,
(2.2=0.2) by wnd )y ol (osd Badey pls lulee = Ct

www.LFGS.LY Email: Research@LFGS.LY | 78




(o oyl 5l Sl Skl b el SIS 593
HloM Rdkat (W )y

L) Cappadl o Bt ) O sl 23kl e by s o 2lag
Lt ais OF S e 378 33 29 (A 252 2ol 4.4 il 2oLl gkl
il 13,6 cal iy 3 asl 3 Ly (bl DL sy Ty Uasdl
o e DA 55l bass Ty (0) Jsit ose 5o ST (A 52 G
(S @ 3,00 Jsosll (osd) Blmaal e o CT 23 ool LIS & 3Lele
5 S 5 e A Loy (ogb) mlaw ) (336 g B3l o OY
3] Lol oy dalall odn 1 jlas¥) JaBLug Bg)d Jotedd el o)) 3,5 @
sy Tedhry joukl S7 on sl ¥ T (hry gLl bl 3 ol
slas Gt M o ales (Ko aikedl Caadl sl Jo Gl slay
' 25 s Raghunath H, M. (2006,

N Tr®= Tp® /5.5
ol Co
ey Ul 3L 59,5 Lted) el @l a3 =TE™
(sloy all Lilal) S ool ayland 358 -Tp™

Al 3 atas = 5.5

59> Jutax) Beasldll 2al 378l OF il Wslall gl e 2l OF SIL o
oor wass 120 cny (Ady oot ands 81 p Lo cmgly ) Lilus
LSy o ol tlmzal a5 ol3)) THHE 203 wolyyl LS af L LS (Al
Gt as woly)l osd blmial o) i 1))
Ll Capadl e Almial 35 o ped tag [ el Gl BUa)l Gl @
Raghunath H, M. il sl D e Wl Sy asle [lasl)
e 2 @y (2006)

) Tb = 3+(Tp™ /8,
Jaslo /)Uuw Ll Cayyeadll (e Gl 358 o Tp(hr) ol e

79 | https://journal.su.edu.ly/index.php/jlgs Email: jlgs@su.edu.ly




Vol. 5, Issue.Z, January 2025 Journal of Libya for

ISSN 2789 - 4843 Geographical Studies
#2025 iy 7 1 suadl 5 el Aad! pirzed| Slaal y A e e

iV ey ol TP s coslyyl LUST 01 ailudl dslal) godes o LoD
bl el Ct a3 ol LS 66 ey Th Ll L) 2 ol
A=Y e ) e ol Walall il Wy Jll Y1 5 e sl
s 471 1) 3.55 g b arladly el
o Bl (Soy tdslef el @0 oupdl p W el Bedl Sl @
r e 25 &y Rémeéniéras, G., (1972) dstes gobes JM

6 Tm ® = 1/3) Tb™

(Eslay Sl Jlad U 5 adt Blmna i5Tb™ oo o

@313l CT 2 @ols) LS ol oS W S slall s 15 IS
i e o S s Tl L) g3 39,00 sosll ¢ £l el
s Ady oot 20l 5.9 (p by Gy £ flV) e Lilly L
(Al sl 183
sl L Laiy Al [ Jemd! B omypdd) Jolisut daafll Sudl Gl @
Pt o sl S0y el Lensl oLl Sligtes g0 Lo B ney gl 2]
Y Réméniéras, G., (1972 wsll) gl

7 Td * = 2/3Tb™",

(Eslay Sl Jlad U 5 edt Blmna 35 Th™ s o s

OLA! @ad Ayl sl Gl sl pad (b AaLud) Aslall ks JD
oot aele 118 (o b bl s (3 cogly o i) pleal (3 )
CT as ools)) Ll al s o iy ((2A) o5t 22172 5 (A4
B e Bo b s CT 2 of maldh e 015 lis™ Td Bo L5 oty
g gyl bl Yol (3 &gt Baal) sl

www.LFGS.LY Email: Research@LFGS.LY | 80




(o oyl 5l Sl Skl b el SIS 593
HloM Rdkat (W )y

Blan Gola ¢ o il [ Byl B il bl 1S Gl @
;e 29 gy Raghunath, HM., (1991,

(8) I (Cm/Hr) — (1/Tr(hr))

Ol G

(3 [ 322 oy 3 a1 Bl 45 Jaae = T O o)

sy el e ) ) sl =T

Al g atag=1

b Ol gid 2y 30l a1 3aS7 O el (slall ke e

.a;u/(wO.‘l o
oo il 3y (WU Osibey iy S\ 2l (B ol e Sl @
;e 2y g Raghunath, H M., (1991) 4ste

10y AL™™? 107%™)= QP™{ Tm “*© 10™%}
5 e
(31““ Ogebey JU ool Senn Jo Lol gl o = ALH™? 10703
Creager’s formula 34 Ul 3y (356/ ) Jol) a3 sodl= QP
el [ el gad Al el Yl 35 = Tm™ -Tm ©© 10~

554 (0) Joas il e tlog ailall ol e 2Ll Wslal) godes I3
wbwjyﬁ;m%}c&»«j\d}xj\vﬁ;@@uﬂu&f%mu
o) ol P (Al ot % 0yle 312 11 (Ady ogt 7p 04le 188
s e #2004 1004 50
I e bl oy (B Bl) Conliall ol Ol ol £ e @
tde 28 @ (D7 e 2012 oo,y Wslan zokes

(1 l) E(mm)= Qp(m3/s/Km2) {(Tm(sec)* 10—3)

81 | https://journal.su.edu.ly/index.php/jlgs Email: jlgs@su.edu.ly




Vol. 5, Issue.Z, January 2025 Journal of Libya for

ISSN 2789 - 4843 Geographical Studies
#2025 iy 7 1 suadl 5 el Aad! pirzed| Slaal y A e e
:Zﬁ Co

(k) el Ok e f = B
(@8) el 3 g0 el V1 358 =Tm®®

Cigpadl el 3 el QLA ol plis)) ol W el Aol s SO
2200, 100, 50 S RS BTN T e 2 o byl

i e
2012 (eag)Jly Wolan o sl o2y JWII ool (B o) 868 Gl @
e a8 @ 07 e
(12 4=f,%sj
5 e
3]s

(@) el 35 s = Qp
(o) Gl o il = AR
el 358 iles = A

BTG e 0LA 58 Of wade W Sa (0) Jeit @l ety
50 gl wlpill g )l s o oS ISty oy 28l )l
626.8.1, A4y >4 0t /%122 v b oeosly e 200, 100,
(AL o w6l

R4 3Ll (sl e e Creager’s formula -34 o) ey
gy Sl IV Ll OL AT s D e Sl ey ¢ o) 0L 335
rke a5 By Wslas SV e el Olnl) 89,01 35 s Sy il

(13 QP =1.32C0.386A) Exp (0‘936A—0.048)

AU el Ol 30,10 355 = QP

www.LFGS.LY Email: Research@LFGS.LY | 82




el el e S Juonill (B R Al LS 59

HloM Rdkat (W )y

.va;q,,agﬂu'p? il = A
J\,‘;60‘&%‘MSOMCF)$3,@J\>‘;BOWQU)\¢M=C

A 200 aw g 3856 J- (3 100 aady i 100 aws g )i 350

(1) st el e 2l caibadl Hlel o 2Ll dslal golas SO

G b gl b Sl o () ) 8 3 Gl Ss O 2l W Se
D (Al ok 26 0sle 1342 1) (Ady ppb 36/ 0ple 448
s Je Be200,5 10045 50 ¢ ) ol

A@lry3g Jeud) Ozl asy B3ugall adlgelt (9 JSC

32°200"N

£
5
5
&
&

20°40'0"E

20°40'0"E

20°50'0"E

20°50'0"E

32°200°N

* 524
= |
Mluﬁ»iablzl |
PRISRIETSRIES S
Sladd laugie @ ‘
Sakaill e ®
lusdshdli e ®

gl Al Ml w30 Lol V) m3sk W il e slezs VU @ L) Jes a0 yoezad)

‘S Luaw !

phe r g g5 S lanVl Jslan Slistes (3 Besly B dnlll bl @
Slgrdl 3 BIW Slawgdl oy 36 Sy 25 055 ©ud Lty (pllasy)

Ll

83

https://journal.su.edu.ly/index.php/jlgs

Email: jlgs@su.edu.ly



Vol. 5, Issue.Z, January 2025 Journal of Libya for

ISSN 2789 - 4843 Geographical Studies
#2025 iy 7 1 suadl 5 el Aad! pirzed| Slaal y A e e

e B ) 2 ) p s V) 23Ul die Lo ales Lol g3udl (4 @
Bpe LSl il G (Wb 35 amd clx] gy sl Sligal) a0
Sloryls B 3Ll e Loy e Sla) L LlaaV) Gb alaszal) de
3 FLVI 38 st Ko DLl b 308 el oy e iyl LB
Sl 385y

JRICTRCIRE W NP ST OSSPSR (R ] PRV QPIPE (S E IR |
ST et gl wad 3 ArcHydro e st sl il plasc) of
Ledo ) Raasiie b el jlhe gy B

ALY A e gk anlall dilene Sl ST AL 5 oedl o @
62 1947 sas L) i g oilyy sie sy alos

cw bocogs (Rge 285 o2 Ll LA iz saugll will sue L] &L @
bge gn b Bl coglis @l 52 o Bb 8 ol g gble
Bise 385 ket ale Gign 785 (e 169 Lol iy wilsn sday 35kl
(9) I Tas 3skedl e

L O il g Dl g3

skis S iy oLl e o ) bl s (GIS =ML plasza) @
N

3 deley bt Slgadl Ay Y AL el wloglall aalal iz @
SN ol 3y el Jskedl gl e

o 0L e Ll aas” ady gkl ol Sl Lo ¢GIS plascal @
Aeenas 5 S e S edad)

At oLl asrg Ola) ¢l OIS Gty o5 (3 GIS sl @
(D3 g e Ol Ssls ity

Sl ety ¢ leed) OLl) 2uled) GbUL s (GIS L2 plascal @
B s o abeal) ol

www.LFGS.LY Email: Research@LFGS.LY | 84




(o oyl 5l Sl Skl b el SIS 593
HloM Rdkat (W )y

ASally awled) Ll wads ol 3 add (GIS 36 s @
izt

SVl pemall ey ¢ S S0l panas (3 B3R Slslal) (L LSS @
el DA ol

Ot 56 Ll oY) oliiseaV) b sy fd=d (GIS plascal @
- S

L e eromiiy ) Slaaztl we Jolydl g (GIS gl szt @
c ) Ol e BB g 3

85 | https://journal.su.edu.ly/index.php/jlgs Email: jlgs@su.edu.ly




Vol. 5, Issue. 7, January 2025 Journal of Libya for

ISSN 2789 - 4843 Geographical Studies
#2025 iy 7 1 suadl 5 el Aad! pirzed| Slaal y A e e
IC?\JAJ\j ).ﬂaﬂ-"

astlall CaS1ls ooliay (uilad) 431 g ((1986) (Lo dumes dnl -
palad) OLS™ 3 (558l gt yehdl (el (1995 (ol (3oL -
sy Sl aealadl el da el (o3 E ekl 3 auls
o ONeYI

@3Ny pd Baghigell (ailasd) ((:2015) (s md de el (oW -
inald) ((Gppdin 1) el Al bl dodl Slaghrall @B plisuisly | cud!
RIREW AN

s el 2h Y B dygegr B Sloul (1973 o e B35 -
LSy ) Amald) lysiie (oY)

Dy Ay phedl O o rlonadl Je BT (2012 el w1y cuds -
(Sl Al cpslall 2SO (e B ((Bptin p) el Al Y
drdad) (2022) (o ) as & WS g el de s 3lsblie -
Yl Jlesdl (o8ly g Jed! Sl Sl B L gy g
Al (Arenygr Bmal (DY) B Al (e SSlagad) Oliay aldsiialy ¢ e
22022 LT cml ) saall (V!

Mrlgyed!” obadl B e (2003 ¢ p3ley ) e )l e —
o gl e didl AT (Ll dmels Ol psiie el olelally oSl Ay
Gaaldl BU Aewgs bd Dar (1993) (O mb Gl ae -
gy Sy

WYy dypagdysall Badall ailasdl j95 ((2018) (s oSl il s -
At bed Gt b Bk e 08 A Joud) 03l o (B dmglgpied)
250a) (Bl LYl pslall o dnal

P Rxrdophdly Bpaghpdl Lailasdt (2015) s le (gl -
o Olomepy LR Gl aldsuisl o L Llds Aulys Blladll (sl

www.LFGS.LY Email: Research@LFGS.LY | 86




(o oyl 5l Sl Skl b el SIS 593
HloM Rdkat (W )y

I saR) (sl dmalr ‘@L\ A STl 2 Al (dd) ol ile ghaad)
Sheoll Ol Al B Dol g (21422 Ol das Jo (Wl -
ST (g S s (g 17 el Lol Ldolows Aslyd 1A g Ay ol
Ll et o (dslan ! @u\
Fgeged skl Jpm (1990) (us was Qs g T o b -
s el Al gyl o) aldsianly L1 Ll 3sY) jand
A sl Ll il
Jodl gl aed Bpegdisall Jdowdl ((2016) Olaze mmb (llWlas -
Sloglaall ol plbsiisl duge JI Lyd oo Bdkzedl iladl 2 Y
(il dralor (O AT Wk su3 ((Bpiis p) pterle Wlay (A3 o)
L
Sl ke ylasly Jaed! bl puals (2012) camn doz (gl -
bl o) Slaghaall olas alusualy 1 Sl B B g B @31 gV
A8 suddl (sl ol dnal (e st all
ot (Olzsy 9 (A da (O 9 (e (B39 9 (e Dgat (edle —
By DS (3 (JoY1 fadd) calomeg adlal ¢ gl ghygagendl st (1991
AU AU Oa LoV Aadall ¢ s ypendl Ll
S 250.000:1 4o gl gerd) bd day 5 (1974 (islial Sgmd) S -
okl (Sl a5
- El-Hawat, A.S. and Salem, M.J., 1987. A Case Study of the
stratigraphic subdivision of AR- Rajmah Fm. and its Implication
on the Miocene of Northern Libya. in: Proc. Ilith Cong. Med.
Neogene Stratig., Budapest. Ann. last. Geol. Publ. Hung.,
Budapest, LXX: pp.173-184.
- El-Hawat, A.S., Abdulsamad, E.O. 2004. The geology of
Cyrenaica: a field seminar. Proceedings of the 3rd Symposium on

the Sedimentary Basins of Libya: Geology of East Libya. Tripoli,
Earth Science Society of Libya, 130pp.

87 | https://journal.su.edu.ly/index.php/jlgs Email: jlgs@su.edu.ly




Vol. 5, Issue. 7, January 2025 Journal of Libya for
ISSN 2789 - 4843 Geographical Studies

22025 s 7 1 aall 5 At Tl yzed! Sl y A L e

- Gatimel. A& Pons. A., (2000): Etude Hydrologique Du Bassin
Versant Du Saleix, Science de I'eau et de I’environnement. Parde

- Raghunath H, M. (2006): Hydrology: principles analysis and
design; Revisal Second Edition Limited, New Delhi: P. 150

- Raghunath, H.M., (1991): Hydrology: Principles, Analysis and
Design. Wiley Eastern Limited, New DelhiRaghunath,1991, p.98
- Raghunath, H.M., (1991): Hydrology: Principles, Analysis and
Design. Wiley Eastern Limited, New DelhiRaghunath,1991, p.102
- Réméniéras, G., (1972): Hydrologie De I’Ingénieur, Eyrolles,
3éme Edition, Paris P. 138

- 'Young, A. (1972): Slopes, Oliver & Boyed, Edinburgh, P.173.

www.LFGS.LY Email: Research@LFGS.LY | 88




