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Abstract:

This study aims to explore the effects of land cover changes on land
surface temperature variation in the municipalities of Shahat and Susa, Libya,
over the period from 1985 to 2025. The study utilizes remote sensing techniques
and Geographic Information Systems (GIS), using Landsat satellite imagery to
analyze land cover changes to classify them into five main categories: forests,
rangelands, agricultural land, barren land, and urban areas. Land surface
temperatures (LST) were measured using spectral indices, and the relationship
between vegetation cover and thermal variation was analyzed. The results
indicate that human activities were the primary driver of land cover changes, with
forest and rangeland areas declining in favor of urban and agricultural expansion.
A negative relationship was observed between vegetation density and land surface
temperature, with temperatures rising significantly, particularly in urban and
barren areas. The highest temperature values were recorded in 2015, with the
average temperature increasing from 21.29°C in 1985 to 45.61°C in 2015.The
study concludes that uncontrolled urban expansion is the key factor contributing
to vegetation degradation and the rise in temperatures. It recommends the
implementation of sustainable urban planning policies and the integration of
green spaces into urban areas to mitigate the rise of LST and restore
environmental balance in the region.

Keywords: Land use-land cover (LULC), Land Surface Temperature (LST),
urban expansion, NDVI, NDWI.
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avhydioda 3 Leusenll Landsat jse cavy (1) Jsuxr

Satellite Data Image Date  Path/Row Number of Spatial
Bands Resolution
Landsat 5 TM 22/07/1985 183/037 7 30m
Landsat 5 TM 18/07/1995 183/037 7 30m
Landsat 5 TM 13/07/2005 183/037 7 30m
Landsat 8-9 OLI, TIRSC2 L1  09/07/2015 183/037 11 30m
Landsat 8-9 OLI,TIRSC2L1  04/07/2025 183/037 11 30m

https://earthexplorer.usgs.qov : .2l

Rty oldge 1 aSLadl jeall a s UL fd 1Ol Arlae
o Sl el 8 dmyg o)V slady el Ll s Y LAl Al
(Path/Row) ciali/ ,Lud o> Landsat Program . aslas ol e
FRAN] ot b s e SUL sl Je Js bl £ c~183/37
DY) S8 pdll oo Laglsg jsall B39 Blsln oo 5l e sy (USGS)
Bkl Slhes slm] @ LS Lomd) 283 Olaia) Sl g iz ) Sl (3
iy et Slhas 4 13 ¢ pudibly slad ¥ mmeadl S5 (3 s il

2N Olebd) cadly A dadal) o) kgl
Pl sl Gl e i) uezel 14V Wl argh) Caadl. 1
(Supervised Machine Learning ) «ors bl 1Y) ol 2 ajjly =
(Semi-Automatic Classification Lz .= Classification)
sda A3y ¢« 2,1 elbal Ciad 3y (QGIS oty (3 220 Plugin-SCP)
S o Tolaxel o)1 eladll Casas (3 8elisy 13 I T e )
.(Abd & Alnajjar, 2013; Congedo, 2021) LbYI ssuam a5ladl

Sbly Ll B3 i dezall jLall Lajlzely VS NE IV SV EE S )

o ol dm las) @ Bl e sl (o) Al sds (3 e e jleian)
i, ) aiid) UL e Wi |1 1000 e Y b of a5 (SO ane 30
sae 33k an Ltk Bsime Ol & ey &5 <12y (Ground Truth)
ol @ Ldsy oy ad) GbUl e (el sl Ll o wld) 3 ol
ST o S0 ISty Sl ey A8y (DLly g )l b oo 2 il
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o) Bighozn plisiznl gl 8> o @ . Caad) Adgign (nnd ey s cibalesill
(Overall Accuracy) il 5.0 ¢, 550 S o« (Error Matrix)
<.~ Russell G. Congalton (1991) iz 355 (Kappa) LIS elass
slazel ¢ ciall oda b pde Jlm 3y (D085 w5 ol die Ypde i) el
Byise 5 o Jsadl U (] Sl migiy sie end SN e BT Tmgin
i) L Slib ef s il dey lgadlasg OULI s 2
Gt D) plas dgs e @il & ((Veetor) agme ok ) (Raster)
Spatial ) 25U 2ldi 555 w55y wlikl aad (Projection System)
Lt bl Bl oz (Class Coding) w55 (Resolution
Bil o) Y1 mla 3l B3 BlanaY obsl sl gl ) 1S 21 41 LLEY)
o s Landsat 5 TM - Landsat 08 (OLI) a4 wlled) .
(LA olad) ¢ slasY) bl Jois g adidod) ollaall e dlud o J3s
(Dash et al., 2002; Sobrino et al., ¥ sl jaflas i,

2004).
7w Byl Bryd Sl § desundt Landsat a1 cbladt (2) Jgur
(LST) =¥
Sensor ID Band Resolution Radiance Min- K1 K2 [K] k (Im)
s (m) Max pixel value  [W/(m2 sr
Im)]
Landsat4-5TM 6 120 (30) 1.18243 607.76 1260.56 11.45
Landsat4-5TM 6 60 (30) 3.16280 666.09 1282.71 11.45
Landsat 11&10 100 0.10000&0.1000  480.8883&  1201.1442&  12.51
08(OLlI) 0 774.8853 1321.0789 &10.6
0

https://earthexplorer.usgs.qov : el
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& Al Ohadl G sd  dod) slas Yl plaseal ) BLo| cial )l 576 S
ol V) ks ¢ LS ikl ol aglly 2 w3 dp
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il OLa N Gl 2
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AV syl sl e Red aagal s)edl o i sY1 5 2 NIR i e
(2023 (gls) g

g Jontal ol 8359 25b ) 5522 il ((NDWI) ddandtold) (550 (<)
Bojer et al., ) a5V alslll gy a5l ola ) e i eSU NDWI
NDWI = {Green — NIR} {Green + NIR} (2026
{(LST) 23 gplaw 83\ 2233 ()

otk Landsat-5 st—a)l i)l o2z :Landsat-5 TM <ul (1)
) ods (3 dedsed) bl Ladss (LB sadas

il ot o 1Y) Band4 (NIR) /.4 24 Band3 (Red)
(Sobrino et al., 2004) .44 24 Band6 (Thermal)
Spectral Radiance (TOA :(Radiance) gles¥ 4 DN s —

Radiance)
LA = ((LmaxA - LminA) / (Qcalmax - Qcalmin)) * (Qcal -
Qcalmin) + Lmin\
s (TOP Of Atmosphere TOA) e ikl slesyt LA :0f &

i efy B Lmin, Lmax ¢ .Sl 530 3 s DN o(w'.m?.sr)
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tgl) Byl ) A8 e g £
BT(°C)=BT(K)—273.15
ool Bl K2 =1260.56 <« K1 =607.76 :0f &
(NDVI) gt sttt o050 Gl —
NDVI = (Band4 - Band3) / (Band4 + Band3)
(PV) 3t stladd) dees Sl —
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(LSE) i) Gl —
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(PV) oLl clball s plasaal,
E=0.004xPV+0.986
(LST) : 2y plaws 3\ dry> Sl
LST=BT/(1+(*BT/p) *In(E))
p=1.438%x10-2 ¢(Landsat 5 Band 6) A=11.5 pm :0i &>
Landsat 08 (OLI) culw .(2)
o Band11tL=Ty Band10 Je 23 <la v 5> 23 Ol stz
W ik e (TIRS Landsat 08 - OLI/ iz
(Top of Atmosphere - TOA :gs SWI Lad wss plaa) -
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(Anandababu et al., 2018)
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(Radiance at TOA)
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e wo @i Cale e Leml il g diddall Bapl) slad Yl BLAY Lelee =AL
il pol) (2S5l day 1S (DN) 3 a3 =Qcal

(Top of Atmosphere — s SULI i3 wis iyl 1 g gla ol dmys—
TOA Brightness Temperature)
U3y ¢ il pla¥) o8 e sob) OMM B3 i gl 8yl s Bl Sl o3
i oll QUL Cale e Wpselly e ol Aol 4yl ) cultll ades IS e
el WG o3 L aelesY) 8 Led s e (Metadata)
BT=K2/In (k1 /LA+1)-272.15

O Co
LBl sl 02 o ciystl) By lll (oo OMWI 203 e gola 1 31> 2> =BT
K2 a4 50l ol plaseob LAL \lambdaLA ikl glesy
K1
S 5w =LA
A BW L o f iyl ded ) gl aY1 lisd redall 25l 55 (In)
SIA sl el il dyste By
Metadata b o miadl dold) Lty wols culg =K2 . K1
gt dm ) ) ST e sl pasns 103 =272.15
Normalized Differential 3l clball ankll 3401 —ig—
plsnl ale o (gilee 3L 230 4x Vegetation Index (NDVI)
(Band4) «l,o41 2y (Band5) adl eledt wd ahy

NDVI = (NIR — RED) / (NIR + RED)
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Al s @y ool Al ol LSl aed ) i ) e =RED
L) el Jage Ol @ awl Y1 o3l
oo @y gl el o wadt sk WSl as ) 3 ) =NIR
Aol 2 Lgrmlad Tl (gLl cladll [ a5e Ol 3 Bl o5l
3Ll elaal)
Land Surface Emissivity (LSE) : 2,0 &bkl 31—
glas¥l o) Jo o) mbw 3,05 ) (LSE) (2 aombe 1 23lasV i3
el G e o5 ) 3l L s g eelad) v e L Ble (514
Clo 3 Reasnll gyl A a0V elbad) aslas Loy s U (3L laal
(Anand., et al 2025) 2,V xhaw 5l 2y
PV = [(NDVI - NDVI min) / (NDVI max + NDVI
min)| "2
Ol G
NDVI 3 e Bzl gl slos 23U i pascy S350 =PV
Gl elladl 350 850 e i sl (DN) 31 o3 =NDVI
Aoedy 2 el =NDVI max 3l sill 2., s it =NDVI min
E =0.004 * PV + 0.986
o S
(Land Surface Emissivity) . 2,3 ik 5V =E
(Land Surface Temperature - LST) : 2,31 mlaw 3\ drys—
Bl oy plis b Wl o gl (2 e asle sYI 31 s 0
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-of Co

G =Ln 1S3 5w =E cadi slesd bt S5kl =W s34 =BT
ety =14380 L5

(LST) :2)¥ gaw 8yl dmpd Sl gt S¥udas Sle .3

o Bl Sl Gl T s Ban] S5 s ol Uy
r—s &= (Mudelsee, M., 2018) ool se aaldly (54 Jsmdl jlie
o5 iy 2 ml 3 ) Bl SWEY) LS (3 Geaze ol gl oda
Al A Sl G BN ek ey () ) o A g )
(Singh et al., 2024; 2\ Y cllaseuly o)1 il Vsd
tab b olagl ods ey Ghaderpour et al., 2024).

(V0) @l ggredt pidt Jtse (1)

i) SRl ek &)lie Bgte S (ol (1A ) St WLl pdse
AV sl 33y Canss

(Xcurrent — Xprevious)
Annual Change (%) = - x 100
Xprevious Xn

el Josza X previous .z 5zl el Lo gze X current :0f &>
) Cn olgdl sde ML aE L) 5al
(i) el gy i) Jitns ()

M gy By ays 3 ad)) sl Olaidl o S3L ldie s
(Xcurrent — Xprevious)

Annual Change (°/yr) = -

Glabl pidl ()
ralalall 33y condlme il B 3> Lewgie o SALM B i
Absolute Change = Xcurrent — Xprevious
(Vo) (gt i (3)
tab LSty Gl 331 agiy 35l 2L ol 5l s L) pstny
(Xcurrent — Xprevious )

Relative Change (%) = Xprevious x 100
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ai ks (Supervised Classification sl caa—wd sluse ol ¢

s e Maximum Likelihood Mean obka)l osé adla=Y4 Gzl
Al Wiy Jow o)l Bgmre Lo deam Y 3 Caiad) CILLT ST O
oYl Y als” Lo Juy L}JM,M dgmie Jom WA jLasly Cyddl olegez 505
Lid i slg) Sk e~ (Probability) okl a2 (DN) & 80l
cu’ﬁ)‘y\ slol o pan Lo b a1 Jus g:?“ WO (gu1S7 da3 2l 4 )lez>Y)
1iSay caslad) ol My i) olahll Je ciesine asloghas j3lan e A5 5l
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2025 — 1986 dwgwy Svs il G 2y Y1 slladll p15Y Cinad! 85 (3) Jaur

Kappa Statistics v Jalas libas| Overall (%o) gt 35 23 eladll sy
Accuracy
0.95 %96.6 1985
1 %100 1995
1 %100 2005
0.99 %100 2015
0.93 %96.9 2025
0.97 %98.7 gg0d!

il Sliall eyl oW slbdll Catas @3 185 OF (3) gkl n et
Bl o s g ol B 0987 il 152025 —1986 e 51t SO
Uyho od 29 0.97 LS Jolal ajlay) o il LSy cCatadl debae (3 Widsg
et Adas (3 slas Y (ool

g gL adl de b o) Y1 elbdll (3 2y Bl oladl 6 Of (Ss
s I adnall o1 elbdl LU bails op m)lll adls Jad) el (aaS
Sl ez n g Gl Jlaazal (3 andlgll Sl A wad T ey il
s il eid ((ANderso,1976) Ciswas Jo sluxeV) ¢ uib L) om
UV sl 3 Al dkadd) o) LUT A ) auhll ddbese 3 2!
e el () Jodly bl iyle DT ohe sl bl s bl
LUVL Bjlie b 8 Lehezy &l a Ll cbapis o¥mny ¢ o) Y1 ellaall LUEY 31U
Al el il e 65N
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Gl sl s <L w3y (Ceausu et al., 2025) gLl sUaal) olas,
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Abstract:

This study examines the morphological changes that have occurred in the city of
Ajdabiya over successive historical periods and investigates their relationship
with the adequacy of the urban road network. It evaluates the extent to which
urban expansion has been matched by growth in the road network, with the aim
of identifying temporal and spatial disparities in network adequacy and assessing
the capacity of the road system to accommodate the increasing demand resulting
from urban transformation., The findings reveal that the city's morphology
underwent substantial development between 1966 and 2026, with the urban area
increasing by an absolute total of 2,757 hectares, representing a growth rate of
1,462.7%. The study also found that the road network expanded by approximately
204 hectares, corresponding to a growth rate of 775%.

Despite this expansion, the proportion of land allocated to the road network
relative to the total urban area has steadily declined and remains well below both
the national and international planning benchmark of 25%. During the first
morphological stage (1966-1979), the road network accounted for approximately
13.9% of the city's total area. However, by the most recent morphological stage
(2000-2026), this proportion had decreased to only 7.8%., The study recommends
adopting an integrated urban planning approach that takes into account the
relationship between morphological development and road network expansion. It
also emphasizes the need to modernize current planning practices by
implementing more flexible planning mechanisms that facilitate implementation,
promote equitable distribution of urban services, and ensure effective monitoring.
Furthermore, when determining the land allocated for transportation uses, the
relevant authorities should consider future urban expansion and projected
population growth to ensure the long-term adequacy and sustainability of the
urban road network.

Keywords: city Origin , Urban morphological , Road Network , Adequacy
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Abstract:
This study aims to analyze the spatial and temporal distribution of solar radiation
in the Al Butnan Region, eastern Libya, during the period (2005-2023), using two
indicators: solar radiation on a horizontal surface (H(h)_m) and solar radiation on
an optimally tilted surface (H(i_opt)_m). The objective is to identify the degree
of spatial variation in solar radiation and evaluate the suitability of different areas
within the region for solar energy exploitation.
The study adopted a descriptive-analytical approach and an applied spatial
approach using Geographic Information Systems (GIS), relying on data obtained
from the PVGIS platform and a Digital Elevation Model (DEM). The results
revealed a clear temporal variation in solar radiation, with the highest values
recorded during the summer season and the lowest values during the winter
season. The findings also showed a spatial gradient from the coastal areas toward
the southern inland regions, where the Al Jaghbub station recorded the highest
annual averages, while the Tobruk station registered the lowest values.
Furthermore, the results confirmed that solar radiation received on the optimally
tilted surface exceeded that on the horizontal surface, thereby enhancing the
efficiency of solar energy utilization.The study concluded that the Al Butnan
Region possesses promising potential for the development of solar energy
projects and can play a significant role in achieving sustainable development.

Keywords: Solar Radiation, Spatial Analysis, Al-Butnan Region, Geographic
Information Systems (GIS), Solar Energy, H(h)_m Index, H(i_opt)_m Index,
Libya.
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Research Article open Access
Abstract:

This study aims to analyze the spatial relationship between topographic
variation and groundwater well depths in the Dafniya area of Misrata
Municipality, using Geographic Information Systems (GIS) techniques and
spatial statistical methods. The problem of the study is to reveal the nature of the
relationship between surface height and groundwater depth. The results showed
a clear positive relationship; The coastal wells were shallower (8-32m), and the
depths gradually increased towards the higher areas to the south, reaching 100m.
Moran's index (0.1008) and Z-value (2.35) showed a weak tendency towards
spatial clustering of well distribution in the study area, influenced by some
terrestrial and agricultural factors. The Kriging and IDW spatial interpolation
models proved to be very efficient in tracking water levels, while the TWI aquifer
index provided an exploratory model of surface moisture. The study recommends
reconstructing the GWR model by incorporating additional hydrogeological
variables such as permeability and rock type, regulating well drilling, activating
periodic monitoring to reduce depletion and salinization of the coastal aquifer,
activating geographic information systems to monitor the aquifer, and relying on
alternative sources such as desalination to prevent seawater intrusion and
salinization of coastal wells.

Keywords: topography, spatial variation, groundwater, geographic information
systems, spatial interpolation, geographic distribution
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Abstract:

This study examines the economic potentials of Mauritania and analyzes
their developmental implications on society and space. It aims to highlight the
country’s main economic resources, including natural resources, productive
sectors, and basic economic infrastructure, while assessing their contribution to
development processes. The study also investigates the constraints related to
limited resource exploitation, uneven spatial distribution, and insufficient
supporting infrastructure. Using a geographical analytical approach, it combines
description and analysis to explain the relationship between economy and
development in Mauritania. The findings indicate that the availability of
economic resources does not automatically translate into development outcomes
due to structural and institutional constraints.

Keywords: Economic potentials, development, Mauritania, natural resources,
spatial development, infrastructure.
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Abstract:

Peri-urban areas have become increasingly important due to the essential roles they
play as zones of urban expansion and extensions of urban space. They also constitute
significant land reserves for cities, while serving as key sources of agricultural products
and functioning as green belts that help compensate for the shortage of green spaces in
urban areas.

Second homes, particularly villas, represent a relatively recent phenomenon in the
rural areas of the Doukkala region. This type of housing has experienced remarkable
growth across the various communes of El Jadida Province, especially in areas
surrounding urban centers. Among these, the Commune of EI Haouzia has witnessed a
widespread expansion of villa housing. This development can be attributed to several
factors, most notably the rise in urban real estate prices, the increasing use of private means
of transportation—particularly automobiles—and the availability of a diversified and
well-developed road network.

However, this dynamic has generated a number of significant spatial impacts,
primarily reflected in the encroachment upon agricultural holdings and the gradual decline
of rural space, alongside the expansion of built-up areas and the intensification of real
estate speculation. Consequently, the territory is undergoing rapid transformation,
progressively abandoning its traditional characteristics as urban features increasingly
intermingle with rural ones. This process has contributed to reshaping the area's
boundaries and reconfiguring its spatial structure.

Keywords:The new face; Villa housing; Rural transformation; Urban dynamics; Peri-
urban areas; El Haouzia.

The Author(s) 2026. This article is distributed under the terms of the Creative Commons
Attribution 4.0 International License(http://creativecommons.org/licenses/by/4.0/) , which permits
unrestricted use, distribution, and reproduction in any medium, pro-vided you give appropriate
credit to the original author(s) and the source, provide a link to the Creative Commons license, and
Indi-cate if changes were made.
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Research Article open Access
Abstract:

This study aims to analyze the statistical trends of traffic accidents in the Misrata
region during the period from 2023 to the first quarter of 2026, based on official
data and reports obtained from the relevant authorities. The findings revealed a
notable increase in the number of fatal traffic accidents, with approximately 9,916
accidents recorded in 2024, resulting in 2,441 fatalities. The rates continued to
increase in 2025. The study also found that human factors and road infrastructure
represent the two main contributing factors to the occurrence of traffic accidents.
Accordingly, the study recommends the adoption of comprehensive policies
focusing on raising awareness of safe driving behaviors and traffic safety culture
in order to reduce these accidents as much as possible.

Keywords: Traffic Accidents , Traffic Safety , Black Spots , Road
Infrastructure , Spatial Analysis.

E i E

The Author(s) 2026. This article is distributed under the terms of the Creative Commons
Attribution 4.0 International License(http://creativecommons.org/licenses/by/4.0/) , which permits
unrestricted use, distribution, and reproduction in any medium, pro-vided you give appropriate
credit to the original author(s) and the source, provide a link to the Creative Commons license, and
Indi-cate if changes were made.

157! https://jlgs.ly/ojs research@jlgs.|



https://jlgs.ly/ojs
mailto:research@jlgs.ly
mailto:bada@arts.lam.edu.ly

L\

m‘)‘mm‘;é)ﬁ)l\ oldg Qalga

https://doi.org/10.5281/zeno0do.22738867

- IS R P ROEY
tdadde

G55 bl ol e el arly g SISKEN T e gl Sl e
o) Sl (3 355 Wayas glly Bsbasdly dpelonr] 0Ty Rsleg B flos 0 e
Gl OVars 3 Wamle Lol 5,51 Olged) s L igd By cialazad
G bl Ll AL 8] citlly Adlly B2l Jalsall e doges Jolid Bt iyl
san o8 b (Bl A e Bl brally calaall qpdly (oS sl
B> 3135y (Bl iASa) damdl and) 3L Cam Laly el b dgye b ol lald
Slolsze Liles lawsiy Lojlazs WIS 16 dgsd &) Lalazg 0l (3 Sonldl o
Mo (3 eyl g8y Bllans) Baljy 0 b1 A5 o plisy) ) (525 ) oY
Sl IV S G b @ Bt STA Al s B 2k A3 (Bl
S WY1 il Ay Sl e Lpo-liay Log dgye 1 onledl slael (3 1015 5,5
aalenll Lolaly Lpatlas o uaS dals 5y0my 30l ode il U] 22U S
Joe 3 Wby jolas¥l o Ol e olilasY) e Bl s e
i 3] g b Sslel oo (35S 2T e U UL LISG Lkt 2slam Y1 ol
Ly (ol odd By el LUYI e CaxSUly Lehdds oLl by 3
258 g Wiy blsall Lojws S olad) Je Gl e Sliab e 35500 Lalsal)
)BT o doll AU LAl 3y ) Joldl mog e dslay L el L
ddbie (3 M Soled w5l SULY LI L) el sda Gud s e Bl
I e 02026 sl a SV ) 5 22023 sl n szl sl SN e
AN @B i (B pshas o grns Leslsly GISU Lngjiy a1k Julsal) 2ol
S ke Slaglas 3156 i s GUds ((shasudl Ll Goslgll Saens
ST ayge Slabe mod A ploy dasll Sled s 0o5 (3 Lo B3zl

158



https://doi.org/10.5281/zenodo.22738867

Vol. 7, Issue.2, Oct 2026 Journal of the
Online ISSN :2790-0150 Libyan Geographical society

#2026 pgusal 7 2 sdall 7 At ) ) et el Ondoee

Al o ddbly delinnd) g ad) Gl 322y B0l ALl 1) (3 g W BB
sl 2, a)

oyt USCs < Yo

Y Vil 3 el dSas jgmeas

oA AL 2023 sl IS wlias diate 3 g M Sosle el @ el se L=
2026 -0 sV

il as dilas (3 59 b1 ol ¥ dne L) 3 AL Lelsal) g (sua (T 1]-2
i) a1 GG g bl Sl ol Ja-3

W oo ST Bl ylly Bl jomy 3 LS5 sala—db

iyl iy 3 : L6

JsV o ) 2023 it P9 59 b1 sl sliael (3 Luls &)z ddate g1
22026 -

aibie (3 5o Sl SVdas sliply Gl Wy 2Lt Jalsal) o BV drg-2
R

Mand oo STl il (3 Bl gy Bl 2e 3 2yl Solsdl S76-3
SNdan o W) (3 Bl Al didl ey g b AL dslely AV g4
g M osls

) Sl (e

o oW )=2023) sl S Bz ddbate 3 el Sl wly e adi-1
(2026

Al b 3 Sslgl) ISy Lol wjsd) -2

calybl g by (3 838 A adl Lulsal ol -3

(slg) e 22U AWy didl S e Olu—4

159/ https://jlgs.ly/ojs research@jlgs.|



https://jlgs.ly/ojs
mailto:research@jlgs.ly

L\

mb‘mm&)ﬁﬂ\ Oldg Sialga

https://doi.org/10.5281/zeno0do.22738867

BSldl whyg o bl Lslem e A (3 s @ Dl e degez ) o dli-D
gl e iyl

Lty ) 420 :ia.gb

Aded) )BTy B e dibie (3 49 b Sslem A o l0l-1

Blpan e (3 ag bl JSLaLl e dp dulty B3 2S00 o)) @ plenY1-2
e b sl Jem alanadl Slulll (3 L sslie) - Se obly 34sl 5-3
Gbliey nledl Oll ud I e o U 5)15] et (3 ansll wlgd) usly—4
Le walizaYl S g LA fee IO e WSS Lkl ol gt DL L)\ SS
iyl O sl

2nd JoY ) —2023) i) S 1m0 Bilate 3y b sl Ayl sda b
13V el e BV wad & sy (22026

B i Uy W pe il a1 3padl JUB W sy 1) JU ¥yl
152 25" 0") dsb Jos oo 2l o G itk g9 a3 Jadll (02012
31257 0" 5 V& 32° 28' 0" : o, 315 cmy by 14°35'0" 5 5,5
s s sl eyl sl Jlasll e badons Bl @U1 LT (Lge
(e A ag slopsl B

160



https://doi.org/10.5281/zenodo.22738867

Vol. 7, Issue.2, Oct 2026 Journal of the
Online ISSN :2790-0150 Libyan Geographical society

#2026 pgusal 7 2 sdall 7 At ) ) et el Ondoee

A jal) Allaial Ul g ) gad) adgall (1) dday A

14°40'0"E 14°50'0"E 15°0'0"E 15°10'0"E 15°20'0"E ‘

N
s
e RN
MS

Gy _ - .

32°20°0"N

32°10°0"N
\

e 135 ik,

32°0'0"N

0 5 10 20 8

14°40'0"E 14°50'0"E 15°0'0"E 15°10'0"E 15°20'0"E

L) joae Aikaial 22012 el dday A ) 1aliis) Arc Mapl10.8 alasinly (lialdl dee  jaadll
oW w2023 e saned) gl sl JU1 e Lok 13l Jls) GG
EYoae (3 ysied) ladl oy o bl Slig Soslg st s s 23 (22026
Leniss Leblily

G sl sl Sl auls e I s etk 1 Seoshl Jls) WE
of Al il el (e B30 Julsall g (B slas gty sy cleslsl
Aakd) s sl bLad wpad ) By i

ths) ! g 1Ll

s soge And mo o3 &) WS adall ol 0 degazt o duhl)) Stazel
1Y) sl e U3y cLgdlaal

161 https://jlgs.ly/ojs research@jlgs.|



https://jlgs.ly/ojs
mailto:research@jlgs.ly

L\

3l e ndlaiie (52 59 b1 DLdg &3l g

https://doi.org/10.5281/zeno0do.22738867

Bz dibaie (3 5ol Sldy Slem wly Caod pdsiial 1 uboudl duogll mgdi-1
LU o Sl B Wy ((p2026 ad JoW & J—2023) sl I3
ol o dd SalLYly

oo el dilad) AlasY) SUL Bl 3 aibs g Sl mgdl-2
i) aaly (Microsoft Excel) slascal Wids leusss Leaks IO
gl il St s 3 s s ) Oty 2l

aiae 515 5ol Sldy sl G mjsd) Ayl pusiaa) o it ) mgd-3
Lsls 3 8551 Bt blsall LEy ((elogdl BLa) Sy blin iy ctlan
sy

Al 378 I Sl ol Al a1 W1 pgdi-4

2 S IR RCITPEY R P T

£ 325n Ban mo (ol g A5l Yy ol 1Yl e Ao et o Aulll) Szl
U35 (2026 JsW 1 J—2023) 528l I35 Blae 2dbin 3 ol Sy Sl
rolga o al ey clehddy UL aar s

Sledl e gpnlall el )l e slazeW) ¢ tdget Iyl i1
Al Y S el jaall Lajlasl ¢ b1 Soslss izl

Bl skes Joe @ (Microsoft Excel) jeodly :iilasy) ol -4

gl lg w¥aae 3 Oladly DY) b B ] Slglly Jglads

cutsil o> (Google Earth Pro) GIS) &Ll olaidi-5
Jod by Q) ksl ¢ ey Lengiy bl wad (3 Google Earth Pro
G QL) Laysy ehopndl DLl 580 Wsl ) sy Leklds Arc Map Lsi 4

EWRUETR

162



https://doi.org/10.5281/zenodo.22738867

Vol. 7, Issue.2, Oct 2026 Journal of the
Online ISSN :2790-0150 Libyan Geographical society

#2026 pgusal 7 2 sdall 7 At ) ) et el Ondoee

eV S lgs e 2o e sloxeV) @ AT sllao V1 518U 1931-6
>3 Gemini Flash SciSpace ChatGPT-Perplexity (3 alts

iz slas o dallll g aoee diladl Skl iy ABL Slulal aa g,
dpedall A gl 39 arl M BB (i 3 Lee BalinnYly Bpgall) da M () BLOYL
rboullanally eealdll Lt

ot Lpaltlaol o ST o a8 polias B o ) Ssled) a1 bl sl 1
plall ol (b daal) Ble ol Bl Jles e Lede GO Loy el of et
(17 2 2015 @l

Jl g o sesdly dny slly wkidl Slelr Yl ) degest 1yl 20LI-2
o2 2018 (WHO) b7 sy &oslsl g8y oa adly sl adsezas 2l
(9

e 1518 elgn 3yl Oglomin ol (o) ot s Loy gl patsies=3
o2 2015 @l pglall 1yl b Baalr) Slrhldl STy f slie o OIS
(21

3l § by B SN o oan & ded) SLLoYl s iyl oblayi-4
2018 c\X/HO)é Slglly il SbleYly dard! SLLLY! u cglisg (L))
(2 -

O3l s ST ol usly jasis 36y UL 38 &) Sl o il Sl -5
(1 2 2018 (WHO) assss any 5302 ey 556 s ol 5,800 892

o Ol sae ] deedly oyl s e pm Jlam] d5e 58 10l Jusa=6
oo 2022 (cloxW aaldl aedl) dnas sy 378 N5 Bl Job ol LS sas
(45

3 55 Jy @sloVly gl Aoy 25Uy dagdall g bl Jass tigd Julsal-8
(89 o 2017 ¢ gaall) sl g 535 allazmy Ay bl 2Dl (S5me

163| https://jlgs.ly/ojs research@jlgs.|



https://jlgs.ly/ojs
mailto:research@jlgs.ly

L\

m‘)‘mm‘;é)ﬁ)l\ oldg Qalga

https://doi.org/10.5281/zeno0do.22738867

iy ShbYly S 23S ASIL gl Llsall g aSGL ulgall -9
sl polall Tl b dele) Sl gy 1) Lol (g3 5 gy kst
(54 - 2015

8 Y Gl o e s e Bapmsll LS U s e e i b BLS0-10
iyl gl oty B A 3 Rl SLAS e dssy 302 Ry
(112 2019

ShLaly lsdl) sl slally CUSH 3> (b aes s gl as-11
Agpad) gl dnal) Conlod e ddlg 40 1 ALV 324 Cus anad 2l Bl gl
(31 5 2015 caaall plall

W ed aglaza¥l Blal) B s glall Jo OUSH sue B3l 58 1(5y0, M alaiVI-12
o2 2019 (Gapadl) woldl ¢y allanst plily i s S ) o8
(126

29y ot Lo ol olpd kel edsvin (o8 Sl a iy M 8 gled 13
(81 2 2018 (ghafl) &l ¢y allaam! o 455 Gimn Jalse

el iy (sl e 2R sy Al Sl s s oW sus-14
(62 o 2015 il pslell gy all il Gaslr) asgiy skl gl

A bl Sslsdl g8y b 5 S &) Bl s Jo bl s nelsedl LLad-15
S Lerbals bpdd Comgred @35l (3 sl ulge sy (e Joy U cabgle 550
(290 2021 (o)t ae) oyl S5 e adly slasl adlak Lgzal,ng cosled) Los) 5
Oyl Y1 A el

Al dm2)l dadae : WHO

ol s AL

(eslsdl 52 SUl) shagudl Lladt BPs

il oleglal W5 GIS

b sls PDO

164



https://doi.org/10.5281/zenodo.22738867

Vol. 7, Issue.2, Oct 2026 Journal of the
Online ISSN :2790-0150 Libyan Geographical society

#2026 pgusal 7 2 sdall 7 At ) ) et el Ondoee

Syae osl= RTA

iye M aLl ase TSI

spbdl LloYly il KSI

13 Jaem @y AL Oyl e

Bl Sl 0 e (gl e 3 el Sl U (p2013) Gt a1
By g BB oy Sosledh) Ol W U] cds e 3oLl s cgls 3
Y 3 e sl OF U] oy o) dod) el e anhill ol
(Jolss B Led 51 Bias BsLasly delenr| 88l o b chyyg e AlSCEe 5,2 U
adlell OF auh,all ST LS el Cimdg aslas¥l Cog lalls (s il Skl Lo
feadad] Olawglly 221 3 on ased) LIS Gl alSall odd alladll
5SS @ Al ods 28T oSGy (ot 2o¥1 S e slexeW) s e
Sl s (3 ladl axgdl ey Lo g cnll)  slam ¥l andl s

Gy Gl eslsd Blad L) Je (p2017 anae o) auls opgmi—-2
5 e ¢ J) Adar (3 dod) gl plasnal iy sLas Yl Laslaly 1,2s
Glall s jaflat bl bfles oy wolell IS mjsdll 2l o Lt
sl bl (3 il sl adlae 5 Ao gd) () anhll cualsy ISKL B Loy
AU Gdadly il 2l el & Gl g0 L) AL s;ufc‘w

o bl @ gl AL gty Gl Bl Olginy (2019) (onp) w33
Pl dyg l 2L S Sgay ol o S ) s o el DL
Lo & liglly Saledl oV aas el A) oy Sl Jdodly dodl) el
By Al caogly iy b AL gtne (3 G 39 g A1 ol )0
A3l e o) sl ety M Bl S3Lje (B et
(2020-2015) &1z 2l 3 9l Sosly ¢ 5250 (2023) 538 anlys ds—4

Ay oLl Bhadly Jle>Y Ll e cael G el oluhdl

165/ https://jlgs.ly/ojs research@jlgs.|



https://jlgs.ly/ojs
mailto:research@jlgs.ly

L\

m‘)‘mm‘;é)ﬁ)l\ oldg Qalga

https://doi.org/10.5281/zeno0do.22738867

55 e diad alo) 4854 56y 1293 L o bl 1708 s ) cliosy
(i 45-25) waal) il Lelis)ly P04 s ad>lldl G LI 3 Soslsd
g M 18 3y Gl ey Bl ol
balal Jl D e ) Bl gaose (2024 d28) anls wgls-5
Bl S5 bl @bl o ey WIS (p2022-2015) b 53500 Lalsally
o b (%026.6) Lo Lesli)lg o OLp5 455 (%036.2) =Ll gl e
e sls el B OLe s oY1 alesll anlh) SLSU clay s Wy
sasls sladly (BUasN p ol sl B Play pbg Je olaogd) oS (s
Agndlony Soslodl axd Gl ULy
s OBy Soslgm 85 Ad1ad Lelgall [ gl Eoed
(gl folgalt 1Yo

o 85k By g 3L gl AOL (3 8380 Jalgall n Bimlal) Jalall e
3eLiSy LAl Ca b (3 gl D n g bl sl 658 Allen Bal (3 880 56
3 S5 L By gl by Jalpall ods 50 s glisy (k) plasad
LA 3 ASlL (Sodl o Bl 58y (gl sl Ay @3l Syt
Ay el 3sloYly (upladly ekl g lall Llsall oda ol ey ciewlild
2 wogy (Gl DS ey Lk s Blels (s gy (gl dnll
Al BT e dsl) eyl

Clally sl (6585 ol Eonlem (33550 Rmndal) folsall 0T e il iy
o L (olSU G5 8ol 30 (gt (LN ) Bl 2L g Bl Caolsally
Bgh) O bl e LS e W) bl bVl 253 (Sl e 35Ld) 3,05 s
dnpdl Bl s dols (ololad) la) 53l Cabsd) Sllaw U] (3 agud)

166



https://doi.org/10.5281/zenodo.22738867

Vol. 7, Issue.2, Oct 2026 Journal of the
Online ISSN :2790-0150 Libyan Geographical society

#2026 pgusal 7 2 sdall 7 At ) ) et el Ondoee

bt =2

3 @l byglas 2135 3] gyl A (St 3 ol S pladl Al 5
50 4oeds A Bhd) Slibally supai)) Olusal) SIs G blly Al b
A0y el rly (e edid oS 85 gty S Y ASIL (Sl dgny
(127 o 22016 (soe)) alin

el 3cLoY1-3

e e e e e
3oVl (Sgtmn L) oy pndlly O Al i o L leb IS Sslodl ¢ 53
A 3 Lhe S8 gl e Baemsll @lially ple V1 o 5030 i
(214 o (22018 aadi we) ool a0 31y dyloa)

Gl ikl d-1—4

liiadly @)V SULEVly (Gl e JWl (ST dnl alslll 2e (25
ot e dyp L weliS plagly 5kl - jeals 1) Ul olpad) e 220)
) o Rl GUL 3 dols (ol gy ASH Jo sl Ol
(34 - 2023 WHO)

S5 3 g Sl g8 3 5 Rl Julpal e 08 el Jlsall O e e 0
(Gl Wy 3N 3 Lt s e Bl s Al sy BLE S b 3
g9 Jl Lasis 25 Y Julsall ods OF o o)) ey ca S (Sl e L) 5,5,
dis olgdl BT WBlay Skl (Sotun B3L5 3 gt L (VUM ams (3 sl
Bl i) e Begast BN oty Lagdl o bV OB & g BaiDle 8 g b Sl
el 3oy gl Sl fasbiay i) BEY1 355y Gl Rl Bl S
Jelgal) 3lele gty Bp M A o ST (S5tn 3222 0 L]y e L) DL
JE o o L W g b1 sl 08 Tl ciadlly ) Julgall il () nlel
osf oF Jiad dly Jole s ey () Jelall e A gast

167! https://jlgs.ly/ojs research@jlgs.|



https://jlgs.ly/ojs
mailto:research@jlgs.ly

L\

m‘)‘mm‘;é)ﬁ)l\ oldg Qalga

https://doi.org/10.5281/zeno0do.22738867

i) falgall : LG

Sl o 6l Sl £y 3 L] sl ST e it sl
slos YL ol ode a2 s Jady o (gl o losl) 5V ey L
ey ey As oo Bl (LT L e jaas gl aed) p oLSEl)
85 (P U] 0bag 3] ¢ Jalsall odn 5l e 5 Candg oLtV s agy (il
ie ) 5old OF LS e ol (il g e bz ly e M LIsl) 2lls) Lo 5Ll
SlSsh L 1 ¢ lepudly UL i g5y ) Aty oLVl pdsy (o)
OF dl Slahldl o sl 25y (sl g8y Al 8345 3 5l (K v
Gall Aag ) Julgall 25n Byp ll 3l line 3 ) )y (5500 Ll
o Aol Bl Laldly oy gl ks (50 b1 ool o) 2l 5% A
Gl Sosle e daldl sl
sl as WJi-1
Je AL 25 3L Opll sl p535 (3 Lalg] Bl Jalpall 8T a5 3,
Gl Bl o A5 LS ll CaBloll dgarlse s ASAL (Sl e il 5,
oo e gt Loy ol sl cad)) A5 A ols) LSy cplides Y1 o 2l
Pl ol T e sl aedl OF aygl Sl aSEy csleg 8 Sl
g BUS gt 3 U 3 Aol Gl e Bl SLLoYly coligl )
(85 2019 (o)) 2ais o
ekl U ol cis—2
Jolsdl By dnlze ol ol Wl alasczal of Joasl sl alasealy L) Jlss) (s05
Mo S5y el oVl ST s U1 ] QS e ol o slazY)
g9 el o g s Ll blld) Rl LA B depn 3 cand)
el JLas W) e dnadl el Slasdl At e ol s C,MA A3y (onlgd)
(112 2 22020 (Gayped) 25701 334250

168



https://doi.org/10.5281/zenodo.22738867

Vol. 7, Issue.2, Oct 2026 Journal of the
Online ISSN :2790-0150 Libyan Geographical society

#2026 pgusal 7 2 sdall 7 At ) ) et el Ondoee

oy BlayYly cadi-3

SYl (35 S Bl Bl (3 il Sy Beddly Bl L) - g
53La)l OF LS™ ¢ blsclly Bl s e 5,3l plidly S Cand ) a5 s
iols ASM S 3l) Oy el el (3 o 5 Ay 093 dygb ol
(143 o 2018 i we) .okl oy dngdl G LI e

gl SLaYly sl Asls a4

Joisy lal) of SUSH G palad) Alens] 5345 (3 g M delsh oIV pde g
WV oSy a3ldly cigda¥l g i pdey celadd) BLEY) L Sl ods
Salg) pa dd obie gl dsTays U 2L phdV) sy e gall STYT G ol
(98 o 22017 (o A) Gl s adldl 3ady

il ol fslly ohusd) b o sslal-5

oY s G (FLA A5 2l a3 aaal) ol sl sasli sl Sy
31355 @bl el ol AN S e 5adll (3 35 WS bz ) As g SRS
g9 Al o wby Lo A oLl of 56 dedb Ok Leie Jalall s 35k
(67 Lo 22021 (alall) ekt &oslsdd

5Ll (3 5)Lghls 3,k ali-6

- Qo (3 8pd Bsgus (g B3LAIL oiind) L) sl oY uee o
31y wbllly wle i LuE 3 Lo 8 LB L axly LS dyye L) aelsdl)
B)lie slgdl 3 ot 2o e ST dlag U1 Y cag)all Cadlgh) (3 a3
(121 6 (22016 ((sulall) Jiskall 5 (595 ol

5ysehl 3Ly AUl 4,0 M LSSLII-T7

Blas 85 adey Alsdall B3LAlly (gl p el bl a0 ) SAUSLL Jais
e sl Bmys 1y ) Slulell sds (63855 LY pli plisuanl piey (3S OLT

D O 09Ul 529 cobloYly Sl £y llaaml 83Ljs gll el

169/ https://jlgs.ly/ojs research@jlgs.|



https://jlgs.ly/ojs
mailto:research@jlgs.ly

L\

m‘)‘mm‘;'s)ﬁ)l\ oldg Qalga

https://doi.org/10.5281/zeno0do.22738867

Al ol el sl Blae dpp M wnledl 3 b Sl s (s,
(154 5 22020 gla=il)
dy0 M B8
ool - STa0 0 Bl 5y Gl Bl e el dsgedl (S il any
Beogdl) Baglaill b oplsdll Bl Bal) b sl Y g il s Slsas
@ Lly WS dpg Bl 55y (guall e slally gLl Ssl a1 ol
5342 A, JIS7) D) delsdy Vg AUl RGN Ssb; IV e sl e ad
Bl Sy lally RS UVl s o Bl 55 o, ) BLoYL (0L plis
o 5l) dggome S8y Sole ) jpemn slgds bl o 8330 Loy (3 lally e
(142 2020
L}LQ.J\ (,544_:5\—9
alg) B35 (3 e ) 8L 58 BSLAH Lalgall e gLl G sad) e
s g (B s sl B By LS sl gl ) 3 3] gl
el el o aby L Jal gl 2y Gl 3Gs e Al bis aye
#2017 e o) il a0l 8 e Olagzl 2 ) s s S
(335 -

Sl (29 Bty a5 S oM D3l paal I ) i 20l sl
bVl cassy Al dspd) O U bl pasy gl aadas¥ly colyally walidls
OF LS coslyhl Slis ol o o 2l 20 1l SLSHly 3ph Canzoy (BlayYl
S ] 35 (DU sl 5345 o womlia Ly syp M plosp¥ly ISl iz

uy\}u\ Mj 74.3)}}‘ K:_&j:j\ CA\JJ Sélg)j cdjb.U w‘ w\ J.g)bj &;C.UM«:{ w cM\
sl e 22U Ay aal Ll e sl

170



https://doi.org/10.5281/zenodo.22738867

Vol. 7, Issue.2, Oct 2026 Journal of the
Online ISSN :2790-0150 Libyan Geographical society

#2026 pgusal 7 2 sdall 7 At ) ) et el Ondoee

Blpas daie & y9 b Oldy D313 Sl ol (S Sl
(32026 &d JoY1 a3 —2023) 550 S
L Fhe Y il Y

g @alsm a3 dagll G e Gl Jeadly a1 ol sy
Sadlly Slpadl o) D a BAES §5as Wapediy UL a5 e debey Eo
Aar rog 3 B pslly YA g LS ) oladly Slsed) oo
Gasll) Beadall Sl (oMtuanly BN Gles Jom Lo Blajgy Lelils Soslsdd
sl

) UL e e Gl Bedly Jlas ) bl g et Y £ o

LUT s 3 g ol 810 St s oot o o M) Bl 31y 355
aid e b e 335 Lelsall e CaaSly gy ) BLald) LIy sl
3 bl s sl LS Bl 3s e woslyd) 1S ane SV clasud) blad)
Coally el asnes Sl bl Sl gy bl il e
o) L dably 3zl
ey Jgladl o dosat 3 Leitnals Lansdy UL oo (5 ol o BolLaily
Slrige dl B SUL Lot i a2 o) Jokody Bessise ol 3y B
B 95 (3 iy Ryl Bl i oy ¢ plllly i) AL Bisgig 2aST
ety Al SULAN 3y iy b Slabdl wog 3 Ll sbza V) S de Bale
g Goslem e adly G LI e 2l

171 https://jlgs.ly/ojs research@jlgs.|



https://jlgs.ly/ojs
mailto:research@jlgs.ly

CKJ G yce (ke (8 3950 oy Caalgom

https://doi.org/10.5281/zeno0do.22738867

Criadl g 4y peadl LAY Cuua ddian 4y giad) cild ol ) ga dibanl (1) Joas
(2026 A J5¥) gl ia 2023) e 8N DA Liall

S B | i |t || T ] ez |2
e e ) S T oouw | sun :
35 1 34 5 30 14 -0
156 - 7 133 12 128 [ 2023
6 o 6 1] 6 #5665
22 1 21 6 16 14 -0
146 123 + 119 7 116 64 — 15 2024
15 1 14 3 12 ~st—65
13 2 11 6 7 14 -0
173 129 8 121 28 101 64 — 15 2025
40 o 40 5 35 #5665
3 1 2 1 2 14-0 =M
32 0 32 3 29 64 — 15 JsT
65 ey
3 0 3 0 3 5B 65
2026
561

Ailane 3l ) &) jeae (gl 4y paaay 5 pall Ban gy slian) and ) o) il Jee 1 jaadll
#2026/5/5 F ok

4 pand) CLidl) Cama il gl Gl ga AT saxmd) g ) 293 (1) JS
22026 Ll J5¥) & N-2023 (e 88l A gl

140

120 116
101

100

80

60

40 35

30 8 ! 29
21 l 3

)n! P 16
6 3 7 7 6
= ﬁ'-;g- m B o - 2 M 2o

14-0 15 =65 14-0 15 65 14-0 15 W65 14-0 15 sl 65
64 64 sl 64 64
2023 2024 2025 2026 o JsV1 &

(1) Jsaal by ) 1alsiasl (pfiall) Jee 2 yaumall

172



https://doi.org/10.5281/zenodo.22738867

Vol. 7, Issue.2, Oct 2026 Journal of the
Online ISSN :2790-0150 Libyan Geographical society

#2026 pgusal 7 2 sdall 7 At ) ) et el Ondoee

2 -32023 (e Ay pand) cilibl) g Lpaiad) ama Cuf gal) cilid g e (2) JS&
22026 Al J5¥)

1000

*_{

B—l gt

(1) Jsaal) iy ) i sl dae : jauadl)
Juat 06 (-1 ) Kl (1)dst @ sl aslamYl bl e ey
LSl ba ey 3y B 561 o il Bl 540wy Aol SLig sl
Loy G cEonledl oda §pshasg sus WSy & Sl sus o sl wlagl sus O
ple 3 ol o sl spdl Lodly Bl ol ol (3 s 0 ST
dgpanl) 22l 05 alad) Win dy 3ly Al 181 e o pnl wsl> 156 o 2023
02024 sle ags Ly by Al 140 W1y a0 2 e 64 4 15
A= 160 1) clis saey cenl= 146 1) wlidl sl sus (3 Lidb Lol
Bl O3 Jane el oo L5 olasht ole 2025 sl 3 L <3y
1 22026 ple o JoW ) e Wl sl 173 Jol 36y 2l 182 il
B gl ekt e 3Lasll L) ey 3y Al 38y sl 65 e
cal law %86.4 )it 3Ly Ul 485 ST iy il G woglin

173! https://jlgs.ly/ojs research@jlgs.|



https://jlgs.ly/ojs
mailto:research@jlgs.ly

L\

m‘)‘mm‘;'s)ﬁ)l\ oldg Qalga

https://doi.org/10.5281/zeno0do.22738867

A A s SO e Jay 1 90136 aeesy bk sby Al 76 DY s
By (6l RIS )l bl OB didl o Lol (gl ol bk Bn e
Sl shay Lady (il 3Ly Al 25 flae %095.5 awy sby A= 536
3y 424 b abeas s SV a ke 64 U 15 e et 2sd) 0B 30
73 syt 14 410 o JULYY 25 Ly croxstl (3 onnidly Alolall 3500 12 2
J oM ads iy 3l W 64 wlyy ST6 2 63 p ) LSTES & Gl
Jerly 250 G oM o B ST OLEN 38 o S e i sy

TV Bt dssll s bl il

Cra B ARN YA (3 hal) Ciiual (389 g sal) g S ga dpilaal (2) g
(p2026 4 (10 J oY) @2 A (An 2023)

S
)
% [esead | s EA () oy () i | 0l s
28.89 | 156 10 1 60 76 9 2023
27.04 | 148 2 6 54 74 10 2024
3204 | 173 11 6 62 81 13 2025
0 2 25 36 2 wddif et
12.04 65 e
100 | 540 2 15 201 - 34 -
100 4.3 2.8 372 494 6.3 %

G Alane 555 A0 pamna (pal g 00y 5 pall 828 53 clema ) andd 1) ol il jaucdl)
£2026/5/5

174



https://doi.org/10.5281/zenodo.22738867

Vol. 7, Issue.2, Oct 2026 Journal of the
Online ISSN :2790-0150 Libyan Geographical society

#2026 pgusal 7 2 sdall 7 At ) ) et el Ondoee

(A 2023) ¢ B P Gl cial g ) goall by Ll sa (3)
(52026 i s SN @

i - N

2024

B Jal B (ad) Saldl B (g s Ee N mel s

(2) Jsaadh iy M haliaad fialil Jas ; janadl

s Gl s 39 5 Slds ke wis (3) JSadly (2) Jsdl o
sl (3 w2y 2l e Bl (540) Al Sl Jlanl i G il 358
oo AoV AN e Al L) Bl opar By il B el sl
Al oo (049.4) caly iy ol (267) cloew 3] (sl sus G
Al Slepdl s GBI e gl s e 85l (S $Li5) S L (23l
Gbllly 0l o dap 1 oLl ol 3 IS shase¥l Jsbog iy b 2 s,
o2x B Al ALl olie 4B o o b delsh a1 Crevay GU3 dagy Sy cadlzscld
SWY
Gy @b (201) b saw B 3l @ (GAY) Bed)) GBI Sl
S50 Bl fy ol Unlasls Gl ol 20 L 2801 () sty Lo sa9 ((037.2)
g8y Al B3y (el bl om plipl ) 25 @) A1 gy Ol
s h PV blig labladl die ol (oslsd]

B i 2y (06.3) asy sl (34) o i 0al) 215 Bl U
S 515 Sledl U ] W S oy ity B Bl 3
Sl il G 3 s 15y IS B SE el 02 L Byt

175! https://jlgs.ly/ojs research@jlgs.|



https://jlgs.ly/ojs
mailto:research@jlgs.ly

CKJ Pl e (Rikaice (58 39541 oy Caal g

https://doi.org/10.5281/zenodo.22738867

sde il e dll Glall claens Ly ((%04.3) ey sl (23) 2l )l Gl s
Ap M A 92 ) Leo il womy o(702.8) dy 2ol (15) il sty oo
gl Bt ) Sl 2 Lde

@alpl) Jams ol o 22025 2 0F ooz Sslgml) ol mjsd) IS e
sl (156) san 22023 an iy (%032.04) 2y s> (173) dlat
(%27.04) tss &3> (146) cloew &) 22024 220 & ((%028.89) ds
Gy Sl (05) 4 &l sae b ai 22026 w6 SV ) e U
Y1 sl I Sl N gLyl anal ) s o3 s (012.04)
il Ll Bl OF o WS 2l 8 5> stebadl Juadl jaxal Lo 13 duls
B Bd e Bl gl 3] (Bpslas g M e ST OMEE et )l 3 Jally day
LSl pand 331 sllas] 39,0 ASh ol sl U] e (%086.6)
Flos s gl BB eSSy Gl il skt I3 0 Gl odn o )
a5 AL Bla] bl Slpddly Shla) ey depl wad
Aslg aall Jldly Gosledl iy e dsl) sl

Cra BN (B phll £ 55 s gall iy Cadl gad alll g 35 (4) S
2026 “iad J oY) 220 (A2-2023

sl J
%4 %6

(S re))

(2) 2l iy s 13 il Jae :jad)

176



https://doi.org/10.5281/zenodo.22738867

Journal of the
Libyan Geographical society

e kel el ke

Vol. 7, Issue.2, Oct 2026
Online ISSN :2790-0150

#2026 ygugal / 2 sualdl 7 et

o (@) Gl Gl i S (B P18 ) sl IS o
S i) et ahoy andl L Sa L Gl el e %050 @l S 2
AN 037ty () e I Gl ey ciilisd) by Al C Jaily 2
bl Bl s g W A s 3 55U 0p9s ) ety s )

Gl ¢ Y04 asy Bl Bl Ly (D06 ay OAL s Bkl el LAl 3
s e oSy cngedly e I Gl B 83902 s 29 V03t 204
STl sl i L Aai bl 20l B s B e il e S5
lyly a3V e Ay SUS U A Clagal 3 (Sark) Lol 115 Lgniles g Ly sha)
g M

Cra bl MA Gaaladl Jguan B gl 38 g cilid gl) ud) ga duiluaal (3) Js>
(62026 A J5¥ 2 s 2023)

oG-t S B
. A
Yo & saxa o Sl
28.89 156 sS4 72 2023
27 .04 146 77 9 2024
32_.04a 173 o= sS1 2025
TN =

1=2.04 sS 21 -+ -+ - S |
20206
100 540 266 £ =0

100 S50.74 a49.26 Yo

e e 5 1 pemn (ol ey gl 825 5 slema ) 1) Dol (il < sl
22026/5/12

research@jlgs.l

177! https://jlgs.ly/ojs



https://jlgs.ly/ojs
mailto:research@jlgs.ly

CK—J G yce (ke (8 3950 oy Caalgom

https://doi.org/10.5281/zeno0do.22738867

23-2023 (0 S/ p gl R s L gl Sl gal A siall el (5)
82026 el J 5 2

2023 2024 2025 2026 %d J¥) gl

B @% @&

(3)Jsaad) il 1 kil (pfiald) Jae : jaadll

Bl o ald sl B)lE Sl () alsdl s (5) ey (3) dgadd
sl (540) WU S sl Jla] o B S a5l dlly Sl L]

3l (173) gl @l a site ol o 52025 2 0F ) SL et
St Bjlin Wgmele o) oS b sy el Jla] a (%032.04) 4z b (61
(81) blis sl (92) 2t adn (3 2l sl sue & 35 (20245 2023
S5 Loy ) cimely §ygmey &L 350 D Sosled Baly e Juy L8 ()8 sl
sl ) wlo) U casldl ) SHls oLl Sytnn 2LiE) o (3eloY) Camiay
A IR a3 e delsd N Ay (G

sl (156) Jlal sty sie o o 331 2510 3 sl dib 22023 2 L
Lasl 2B odn jelaiy of)l8 Bl (72) 9 S Gol> (84) Lee ((%028.89) ey

178



https://doi.org/10.5281/zenodo.22738867

Vol. 7, Issue.2, Oct 2026 Journal of the
Online ISSN :2790-0150 Libyan Geographical society

#2026 pgusal 7 2 sdall 7 At ) ) et el Ondoee

Bplas ST Luaj Jod el 8 OF U] ey ) o1 gy led) o 2l sl G
gl D3l g3l

2023 iy )i ol ste 3 Lews LoWd1 22024 2 o o
W s (77) A csjs ((%027.04) sy B> (146) Loyl b e
OOy (Ll i ayledly Wl sl e G OF BNy Lyl Bal> (69) 4
o gl Sl Y an @ e bed Sy 1 (22025 ay w5l s> il
AT e (3 L35 LoLiF)
By B3l (63) @l sae wl am 22026 ae e S ol Al
Mo Caligy (L) Bl (21) 5 Ll Bol (44) Lt (ol ] 0 (%012.04)
A) s sem Leye AL &5l aledl Sonled) cads)) 3] cdlld) lgnd) e L)
el o 20 254y blad a5 L of cdad a5 ke 358 ass LI O
Al a3,
By Bals (274) cab Al ol O mian (S gl s e
o o S w2y (%049.26) i L sl (266) Ll ((%050.74)
ST W olele O 4% b sng ¢ sl aed clomas 2l Soslodl 0L (i)
A B30 Cnd Wil e Jalss Bty I s (S g M sl i) Ao e
BV o & iy M RN P 1) BLo] ads e ol 3Ll (Sl
Alazmly ool g 58y 3y iy B ly Ve Sy o5 Rl By Jpi] Il 2SS
ERE Y RCH RN e NS RN R P RS (RUREE R W SOWS g fae
el by (Sl e BBV Gty O Byg bl AL Slsla] B edi
Dol ol e doell Jelll el N gy Mg 21 2B iS5 il ] g
Apslg a6l e,

179! https://jlgs.ly/ojs research@jlgs.|



https://jlgs.ly/ojs
mailto:research@jlgs.ly

c/—'/ G e (ke (8 39501 Colidg sl

https://doi.org/10.5281/zeno0do.22738867

2023) (e 58 PIA Slal) cuad (39 s goall Cldy Gl g Auilas) (4) Jsi>
(72026 4 (3o J5YW) ) S

ETENP S R

g

Yo goaxall| o5 P Y] i 3Lt 35 et
28.89 | 156 4 0 33 55 21 40 2023
27.04 | 146 5 2 24 58 25 32 2024
173 3 1 20 93 29 27 2025
"J\
Ja

12.04 65 2 0 2 47 2 12
d
2026
100 540 17 3 79 253 77 111 £
100 3.15 | 0.56 | 14.63 14.26 | 20.56 Y%

Gl ilase )5 A0 e (el Ay paay 5 pall Bam g2 slan ) and ) ol (sl : aadl)
22026/5/12

(32023 o Sl und (3 )9 all by Sl sad Ay giall undl) (6) S
2026 il J5¥) 22 A

2023 2024 2025

Mo @A @ ERed mesies s

(4)d sl Sy 1) okl Gialdl Jee : jaad)

180



https://doi.org/10.5281/zenodo.22738867

Vol. 7, Issue.2, Oct 2026 Journal of the
Online ISSN :2790-0150 Libyan Geographical society

#2026 pgusal 7 2 sdall 7 At ) ) et el Ondoee

Bl o el sy ol Dl sl mdl (6) JSadly (4) Jsd) o
Ly ol (540) dnedd @bl Ula) e e (2026 J5W) 2 J-2023)
Lanbs sLadly 3ldly ol Alagl Jalsally () Jalall Cgp oyt Ol il
Dyl Bomly By Serg e

sl (173) wilys ©alsl a sae el o 22025 e 0F ] SbL) pis
SVdre 3 Bymls dosliar oSy b gy cslsdl e o0 (%032.04) caly iy
sda W a5 M (362023 2 elr L 0202452023 s 55l Solpd)
Gty 3l (146) sun 22024 2 ls ((%28.89) ayy s> (156)
Aty &3l (65) o as 2026 i o S5 ) LT (%027.04)
Al e 8 & il S ad iy Lo 13 L Bape Bd 2y ((1012.04)
Jolsally Syl azal dl- 3 2ol wlsndh P osled) w¥ure gl ezl
AL
e el e Gl Bl Bl O sy ol bl S s
o (7046.85) iy &sl (253) we a4l slsdl sae 1y 3] aye sl
ol Sl el oSy ol i G Bl T g (2l (L)
D Aelsh NN e p LU olandly B sl e sl £ B 8 ol
LS e apds (BlaYly (Jsastl (W) alasezaly 53030 sl olsV) Cany
fh e 2025 35S e ol M pli)) LS LST L) Byl
(47) 3% 02026 2 o oW w1 P 5o [0 el & 339 5l ((93)
L s aSgldt ISl s e J @ Y1 3Gy sl
(1171) & alasll @l sae iy o Sslpml) oS BN AS L (3 ol 3 ol Lol
A 130 U] 25 Lod Bade Bed g 23l L] 0 (%020.56) 2oy &3l
22023 a3 Gkl Solem iyl By (oled) B3L5 3 Gl Azl 4l
@3l (27) I fead 18- Slged) 3 A3 arl7L Sl @ sy el (40)

181! https://jlgs.ly/ojs research@jlgs.|



https://jlgs.ly/ojs
mailto:research@jlgs.ly

L\

m‘)‘mm‘;'s)ﬁ)l\ oldg Qalga

https://doi.org/10.5281/zeno0do.22738867

o NSt sy Jo b Sl a gl s ezl OT Y] (22025 a3,
I a3 Al BVl b LY iy el iny (Bl e
(7014.63) iy &3l (79) asite b uib G3L2N e 22U Solsd b slaz Lody
SUY r Gl jsns p1INI Camy Slicall a5l A5 B glos WS B 29
(33) sax 52023 m 3 & aed Jol foew ol s OF Lo LS cRaiasill
o et By B Lo gy AW Sl 3 A PN L D E sl
(SaM ol Bl o Ll Slel (8

(sl W] e (Y014.26) sy sl (77) sl 2l Il Solgd) oy
g g (3l 8y (3 LS dysl Bleal) pieg 2l Jlas) L et Lo
e &= (29) U1 2023w eols (21) e Lty Leli) @l oda
Ledke 2 BB Gans of SUSIL Aol 2l oSal i e Ju e (22025
9 (03.15) 1y ol (17) cal i 5§ Old e 2l Sl U
a3l 3 wbledl dag bl Gl sl i (3 ol Bdy Bylie 53902 A
dabie e il angae Lo Joy & ((%00.56) dy Lo sl (3) sumy 51
R

g8 & A SV el sy BL (2 Vby gt Jolal) OF Jgdd) n iy
£ e S e Sl e ) O 4Sh L pay ()l bl ik ) Solsd
Sl Al Bl dadl Bl ey (A Gl Ly (M (o) (S5t
Aoy aal sladly Golgd) eNVdae W& 3 pgr B colSU Je adll 3,6
A aal)

182



https://doi.org/10.5281/zenodo.22738867

Vol. 7, Issue.2, Oct 2026
Online ISSN :2790-0150

#2026 ygugal / 2 sualdl 7 et

Journal of the
Libyan Geographical society

e kel el ke

S 2023 plo a1 Jgall) uny jgoall by Sl ga 3 (S)dssx
82026 as (e J ¥ @l

% £ sada oy Al huall|  a | sl AL
323 181 45 34 28| 74| 2023
28.5 160 49 26 39| 46| 2024
182 43 3 51| 57| 2025
6.8 38 0 0 7/ 312026 v
100 561 137 91| 125 g sana
100 24.4 16.2 22.3 %
G Alane 555 A0 pamna (pal g p0ey 5 pal) 828 53 clma ) a1 ) ol (fialdl : yauadl)
#2026/5/19
U (592023 (e S gheadl g pall il g u) gad Ay giall udl) (7) JS

22026 Ll J5¥)

S1 a9
4 a3
39
34 31
28 B 26
I
|
7
] S s
a0 —aeall —a Al

m2023 m2024 m2025 m2026 &,

(5) dsaall Sl 1 ) 1ol (pfiald) Jae : jaadll
Sy mif s Jeboedll Ma 0B (13) Jsi) G 8315l adlam ) UL e by
Ao r B Giubly Cally lly sl a1 Jpadll ok 2l Sold
sda Jigb Aol Sag QL] iy o 02026 e 0 SV ) 5~ 2023
dgad) juan skall L OF Jgadld aday 5ol all e LosSy 3y all- 561 34l
A e ad by W 208 w3y GBI e dd) Jpab b (S Slaxy)
il Jhab o Loy 3y B 125 il o)) Lad ¢ 36y D> 137 1
02023 ple 3 6l £ Slged) Joaddl Jodl tisg 3Ly Wl 9T 3l BY1 JLay)
szl fab 0155 iy Al 181 wilys pladl Yoyl 10 %032.3 2s Sl ISy

research@jlgs.l

183| https://jlgs.ly/ojs



https://jlgs.ly/ojs
mailto:research@jlgs.ly

c/—J G yce (ke (8 3950 oy Caalgom

https://doi.org/10.5281/zeno0do.22738867

@ Jmem ad 3y el gmg 56y Al T4 Ao wilbl) 59,000 sa plal LLs 3
dl et ol ey andl coaidl ai 22024 sle 3 U cakesTy g
o Jpadl) b lie (S 2B ey 3Ly - 160 1y, %28.5
dle 3y 36y 20 Canally 3Ly 39 iy 365 46 clidly 36y 49 LA one
Y0324 w3l Joddl 3 Gugi B ol oo slisD olish oole 22025
57 5 slezdl t oS Ko 590 89,0l i) plall s (39 3Ly Wl 182 ¢ s
o 706.8 s 2 10122026 ple a S5 w3 1Ty Uy 5T 4 )y 36y
31 bl slead) Lad 3 xdle opad) dly 6y D 38 Lomes & pladl Sl
Ao Ly Gnall Jsad ook L ) Jhab 3 bis oV 7 blas sy W
Ll symg roos ekl 2MH sy ()l Ma 3 dn ool Ly Jsis e
Bg) Jolgall LSS sgmg gl S3lsdl Sldy SV Ly cladd) aab o 3
bz L a3 aulog Bl BVl oLl mady JUasd) Jga fre clzzll 2Ll
W amby il A 55 8yl BL Begiy (60l SVl Bays 3y

il Jld sde Wiy bl Sad Ladl s IS olbYly S

~2023 G 8 AN Al) J guad s g el by i) g pendl) L (8) S
22026 J59) &

(5) Jsaall by 1) aliid Gfaldl Jee : yaad)

184



https://doi.org/10.5281/zenodo.22738867

Vol. 7, Issue.2, Oct 2026
Online ISSN :2790-0150

#2026 ygugal / 2 sualdl 7 et

Journal of the
Libyan Geographical society

e kel el ke

b o L il Jsad O pp b Sy ol el S s
28 Ak g bl b ) pay e eoldl W e %037 il ded el sz
abs @l g3y Al 83L) Jo w3l e plidly Olually jeaIST 5 a0
b o Lty D022 Gy ) b 4y JO25 deesy 151 a5 M 3 G Jud
D016 b as 337 Lanall
ciyp b ol Ve g Trsh) ALl Sladl G B 39y ] il 0de S
oLl aedlr 3 35 ey 3y By DU ugid &) Jsead) I ool a5 3
sladl fad Jos dyye M Al lelar) e ST OB cadey (Bl plasand 35 LiS)

Bkl BT Jkisy Soslsd £ 58y g doll Lygy0 1ol s
38l Adlaa¥) Agalal) ) pial daid g 3y puaiall LS jall 23 4xilaa) (6) S
£2026 Al ¥ 22,1-2023)

% J‘,)‘b‘\z‘ :‘-“:‘é % Q:‘:j-d\ i
1462000 36.2 746 2023
2024
988000 2025
8.8 390000 3.2 65 202621
100 [4435055| 100

e Aulasa 53 e ool Bt syl Bam g slan Y1 s 1) kil (yinll < saemal
£2026/5/26

el asl) Lo aedy 5 et SLSH sie) dalSis 5lax| > (0) Jsid) oy
fhople Qo 2026 n IV ) sy 22023 e sacdd sl D Less
(bl daled) 36180 0 4,435,055 1) ey 1S )0l 2SSy 455 2,062
Sl 9036.2 1 22023 3 ol maclar Al e 8 plall o) OF eian
22024 ale 3 el By)3 J) a4 et (1,462,000 2SS, (155 746)
769) SlSH w0 0373 ety (520 Jne el azzz (oY1 0000 sl
851,595,055 aez oY aed 0 %036.0 a3l Sl ey (35
dl olSall adl dadl conls E 2025 sl 3 bymle by 5y, oda

research@jlgs.l

185| https://jlgs.ly/ojs



https://jlgs.ly/ojs
mailto:research@jlgs.ly

L\

m‘)‘mm‘;ﬁ)ﬁ)&\ oldg Qalga

https://doi.org/10.5281/zeno0do.22738867

el ke L ((988,000) 9%22.3 4] 2 aedy (a5 482) %23.4
Iy PN L]

olite by zmg b 58e oo (23S stas Yl o) el OB (U3 o
L 2550 05 o Joms | 5l gl 3l 0dn O o w2 )13 <2026 )
Slaygad) e e na gl BTV ((pld) Jla ) 0 %03.2 il dles det)
) 2SS Lo gr OF gy s Lt s 390,000 2u, %08.8 il LSl
52 02024 3 2,074 iy 22023 3 1,960 a3 o0 58 s0s1g)l 4S5l
Wb 213 o) 15 96,000 ) Jad 22026 &) ¢ polos rlie IS
#2026 pllas (3 31y Lo OF il el 1is oty (2L plee V) Slas]
Sy i) G e Bshasg Bolutt Caanadl LT Y] ol G e AlE s Ol
RN RN INIY

Gl ga ¢ Al Apalal) ) pua¥) Aah g il yal) ddad ) a5 31 (9) JS4
£2026 4iud Jo¥) &2 41-2023 358l A gl

S dosd duig LS oll sac daus
—e— (%) SLSroll sae dus —— (%) L5 dasd A
40 4
35 W
30 4
3 25 -
3 -
2 56 >
% ‘ 9
5 15 3
£ 10/
54
ol
2023 2024 2025 2026 e Jo¥l 215
Al
o3R8l dosd diwss Jies SES hidls «HLSsall sae duws Jies B33 bl

Gemini Flash alaaiuls ¢(6) Jsaall by ) el cpfialill Jee : jacadl
B Ay 8y, S s B Oy Bly B3l B 352 (9) IS
i) ded Jol 02024 o ws ) 33 UV Golyd) e 24U LY
ik LoV e ds Jol e clld oty (Y0373 il s adl ol
%33.0 5 sl 502 %036.2 il dxisn i 22023 s oo LiS™.9%36.0

186



https://doi.org/10.5281/zenodo.22738867

Vol. 7, Issue.2, Oct 2026 Journal of the
Online ISSN :2790-0150 Libyan Geographical society

#2026 pgusal 7 2 sdall 7 At ) ) et el Ondoee

%23.4 1) Lad 22025 3 bombe Sty ol cozid) L 3y b dad
oo IV s Bl ool il ¢ Lo aed) %0223 oUsU sl
e aad %08.9 5 LSl sad %03.2 s 22026

wlydl ddlas 3 yg M i3l s13 gt BUEN IS gl 1ot

b i) et L dolasVly apadl slsal) Tanes Uil ol Sosly ik
ly ode £565 Yy (b6l a dol) Adadasdly 21 ad) Sl ll as gl DS
sy O e iy Bls) bss il ol wad s Gl oS e
Agi g Bl ay el LUl S el WS e S sl dlaasY)
OF LS cyyg M ngladt (3 b aeid el dongin 3508 Cnliml] ks 2 1SS
Cygedl gl (DlablaIS) O Bdlar o o)) et DL 0 1SU LUEY) 1gb
el ey L iy bl OBl g Bileall B Slgtme (g (O 5-ey
5% Apres B30y Olandlinl 2leo e LA plioy U b & iels UL
(e i s gles Y1 el R ) et

Aihaia b g sal) il g ) gad g1 gead) JaRIN Sl 35l (2) Ay A

45l _paa
-
14°40°0"E 14°50'0"E 15°0'0"E 15°10°0"E
2 22
Sz 1277, 23
20 el A 805 !
- 19 18 17" o
= ¢ Pete
s
8 10 21
S Al -
= 15 13
23
£
s
= 1"
S
14
2 |
|
£
e RV
2
&
S
‘ [
e |
TE 21 @ M iegeEaz @ Sl 20 @ Soeedeid s sasel st i)
e 23 - s e 13 - - 22 - b el o) i ®
PUETORROR PR UPR VI . s issas -
g A s B D @ Tikeiep1e @ - " - SAapapasy
20125% 24 a7 - e B Al A B A A e e 1 - 2L s 8 - B ——
2012 5

Ll e dilaiad 22012 (el dday A ) il Arc Map10.8 alasiuly (liald) dee 1 jauadll
62026/5/12 @Jtu fg.:\;.m EJLJJ' 3\3\)..44 U"" %ﬁm ‘)}‘)Aj‘ 3AA}§ ;Lmay‘ r'u.né 4_\.4;..1 :d.il.b:*

187! https://jlgs.ly/ojs research@jlgs.|



https://jlgs.ly/ojs
mailto:research@jlgs.ly

L\

m‘)‘mm‘;é)ﬁ)l\ oldg Qalga

https://doi.org/10.5281/zeno0do.22738867

£ o (lae dilate 3yl Dy Dalsd clagd) Ll IS md) (S8
ol AJle S35y Bl pan dibane (3 Gl S e Wyjlas) (3 ol w3se (23) S
Gk 3 @l Ll g dall (3 alzadlly Al Akl dg sl Al el ) 3 1
Aygpe Olablir (3 dlted) B3l eal) GbUN O3 1gss blie by (gl gl &gy
bl ada sl s dols (bl oda 3 ALl gl s dng e 58
DAL ) el3 wom cagidl elim ) (3 elsged) LU e BT sae sy ey LS
3oy gl ada Say el GLULL &)lhs 9 1 2SA) oy leall BLSY
odd 2sloW cllas] 3y9,0 USh L& B ll aldsnal DSy oled) S5 o 3y b3

ool e bl Ous 3 bl daed) 3l Gy By M AL Lakes wog dis <316
sl aall )BT ks,

r Ao M-

3 agh) aal STall u] 6F @laas dilats (3 dgye Ml Gonled) OF aulylll o gl
(r2026 Jo¥1 1 )—p2023) sl I Soslel U] il o cuadl 3
3l sl 1y gl Sa U 3ly Al (561) e 5 (2ol (540) 42
S ) e Sgmiad G )l Bl dngudl a2l L) Glal) OF o LS By
Sy (oslel) aaiie Vdre Oldgdy slddl by 2l 378l Oy oslyd) 0
AL ey g3 e Ny JoY o) i (Ll By (il balall Of goslad)
e ofe sl LSl aadll Jlaslly ) dad) spmy G Al 6 Lol
Apley Byl Sl

Jb Al B 8l e ldly s M 0988 3l5] e §slall wlsbam Yl S ey
Byl 856 i 2y ((p2025=52023) sl I3 a5l Ssledl Ulan lenal
sl s sl ) aibig B)le L (3 Byg ) sl Ul Bme W il Lt
Ja¥ Ciadl IV L el A3 (s 51 ) B e asWly ) Sluidbly sl
aloly ass (1279) 36y o wpiul (50 ol (4184) sue 22023

188



https://doi.org/10.5281/zenodo.22738867

Vol. 7, Issue.2, Oct 2026 Journal of the
Online ISSN :2790-0150 Libyan Geographical society

#2026 pgusal 7 2 sdall 7 At ) ) et el Ondoee

o S 255 (6160) a5y 2 2L0] (1686) 5 cand 2,00} (1828)
Cald) 221001 539) bl 3LVl mel e Lafly g M oslodd e 2l sLuid
(182 02023 a1y s 053 3)13)

(750) 52 2023 I3 olan ailaie (3 Anndl 25 M Sosle ste d LUl 3
3l men o tlonl) 3lsdl Jla) e (W017.9) Qi Jos e 2y 0l
B e ) oY oo s 0o (1.5) o2 Lz aall sl sl il o
Al nled b B S bl e ddbial) G

& e @3- (B16) sue oo s s Lo el w3 (22024 3 U
) 8Lo) s 1lo) (283) 5 card a,ls) (331) 5 by - (202) s

Bs) o s> (7,162,550) £ anll sldl 2 calyy s, (1292) )
et plall sy (150 (22024 a1y o b 095 8)13] il 2l
Sl oo (094.4) 24 e U Spand (g0 il (770) @l diass
S Osde (1.6) 52 s aaldl alll sludl caaly W™ i) (3 85,00 sl
ikl s (obasYl bladly a0l S o L)l S o g2g ¢ o

fh b Sl sae OF Gaslilly ol g5 5] Sl covgl 22025 3y
w2 I sl (2670) 5 ¢ ol s JN sl (768) e (ol (3438)
(1015) 5 canl 2o} (1336) 5 65 <V (803) Leie 7 s plall 10 1
Bl B)l59) ¢l o Ogae (18.8) gty o sle s U] 88L) oy 2L
ol e a3y (158 2025 eIy 0 058 515 el
@alyd) ) a (Y014.1) 52 Dol b sF cosl> (485) alae 2l & 3,4
(o otes G (850) st aslll Sl o8 o (3 (b st o Al
(p2025-2023) s I3 Lo & Bomed) Byg ) Soslod s il 2] 5520
ol dla] i bty 2ol (2813) 0,8 (g5 Lozt sl (8438) 44
Al sl e e (%023.8) dy (ool (52005) w120 2akaie 3 25,1

189! https://jlgs.ly/ojs research@jlgs.|



https://jlgs.ly/ojs
mailto:research@jlgs.ly

L\

m‘)‘mm‘;'s)ﬁ)l\ oldg Qalga

https://doi.org/10.5281/zeno0do.22738867

52 aabd) (3 Gl e dall asll L) cal WS e spdll D L 3

Sty i) deglain as Blpae it 280 S ) Y1 (o s 0sde (3.95)

(ol B ) ey iy M ALl el by U] Bl 0SBy cld 3 30

03N g5 3] el Bl Blg) Sl g3y ) Rsgl Jelgall e ALy

(2025 a7y

Gl s e sl Sosled slagu akii (23) wudy do) 3 dull ot LG,

G sl Wl e S ) UG 3 el LIS Wl edan il )l adlaig

B G (A ) jglly Slabladl (i ged) 20l Jobe ¢ Jo Ll 3y 1) (3 el

Ay dgedl GbUL (3 5l oda c2dd) LN (39 AWl pd) olibusg 40 el

L gy 35 Bl oS & aglanll IS s o ol Ayl diais (3 g8

3l s oy Glall s BLS (ol LY aSh,

kel

d- (561) Lee o sl (540) i 576 I a9l sl Ul &by -1
3y

Al Olgie By 1)l Oldglly oty sie Ael 52025 ale oo -2

Wl e SV A (e 64=15) w4 el asdlly s e -3

da] oo (%086.6) o2 s aeed) Glally dnpd) aloLidl Blall izl -4
NOHEN

el slall Lad aewy dayled 57800 @l Al spall Vs osled) iyl -5
) Jgeed Ay Byle ldgl YV dme

EWVUTRNCHYN PN [ VWV VI P (5 (R UV PR 29 X U PP B PR
L)) els ok (%046.85)

o oall oY 4l caly @se (2062) 5l ol e W -7
& s (4,435,055)

190



https://doi.org/10.5281/zenodo.22738867

Vol. 7, Issue.2, Oct 2026 Journal of the

Online ISSN :2790-0150 Libyan Geographical society
#2026 pgusal 7 2 sdall 7 At WL [y P T POWS | I P

A I Ld 3 Ale) ol e e Wlae dibaie ARLes B il -8

(%23.8) 4 (-:2025-,2023)

1Ol 4
ioe SV iy ol il dsls dgye ) degd) = S -1
Loyl
sy 30610 ae ) e dold aest I ledll sadaty Ay M RGN sy -2
Sy
A M ALl jolis sy Gl ) i) dd) ped -3
S Slele I35 2ol BB (Syin mbjg G 501 plezaVl 515 -4
SNaan L)Y a5 cleadl bad s ol Byg bl Al el ] 0 301 -5
cagd g
ClSall dyygll Bleally Gamdl ol el ol -6
oo el LA 3y Labesidl Sllas el Bds By ULy A6 oLi)] -7
Wl B, ) BT Llass &oslsd
i LS (oladlly SMWS) sl ol Jadl daghie fais -8
B ) gL Gl (5l LS Caisd ol LSl
Gkl e adll selas”
L o8 dalSa 2dlar bl sl s 3 LU oLl Bl -9
Al Abte (3 B0l Solsd L kel UL
8\}\ EON )

;\yjd\ 8\}.\ ;‘}Iji

.g.a::ﬁ‘ :’)’ji
¢ “JH‘ Sdlg o .G-\j Z\w}\ Lt c(r2017) o o e cé}\ -1

gl aglall B el Gl b (2L

191! https://jlgs.ly/ojs research@jlgs.|



https://jlgs.ly/ojs
mailto:research@jlgs.ly

L\

m‘)‘mm‘;ﬁ)ﬁ)&\ oldg Qalga

https://doi.org/10.5281/zeno0do.22738867

UaybTg dyyg bt st 3 83300 Jalsall ((p2018) (e o aal (ala
g pslell B all (ol Brals (2L (idLaBYlg Aoz

(P dgyg M Al e ity Sl (p2021) ¢ e oy anf ol
e pshell Gy all Gl dnals

Ball s @l bty &) dlgr (b2019) (s W oae ()l

sl
cag”}.\ CJD\}\Q 4:37\.93 té)j)!" .‘J}L«J\ 4(52020) e W iyl
L) S s (gl

c()bj}“ WOles cé)w\ O3lg>g anL\ L c(r2016) e~ dez (S eladl
isdly peill Al (595l 1

;\JA)S\ BIE cu.'o\g)\ c”}.\ 3)\)13 :\,uj}\ S c(r2017) (Ao o Lo 4%9;:&“
cosdly el

Sl ls e 3,8l g Mg JB 431 e ((p2018) el de ool e
L}J’J\

:\&W‘}“ \.b)\ﬁTj Lé\....aij )ﬁjj" &J)\? c(¢2018) cdal de s
sy il Bl s Olas dysladYly

-9

Agedall il 31 L6

é& &Jja.u %gw-\.s&\ M\ J:\.SE ;\.ﬂbé c(rZOZl) INES IV cOﬁJS\ dee—

1

Bnaldl gagis ((Lard Sy polall Ol daslr ¢ g le W) dypg b1 D31
eI
() Luadall Oyt G

(il dnalr (V) 4T A olalll Al dedl Ol @ Bl Je
(4) Sl

-1

192



https://doi.org/10.5281/zenodo.22738867

Vol. 7, Issue.2, Oct 2026 Journal of the

Online ISSN :2790-0150 Libyan Geographical society
#2026 pgusal 7 2 sdall 7 At WL [y P T POWS | I P

R YWY Qi &2 éj\aj\ slg 4(32017) Ogmus (> (Al )j 2

sdall (3wl g R A8 @ as drele i) AT dadal) Al ¢ ad) )
7

At 1 3G glg OlclaYlg py\EdN
ke 50,y alpenl Ladl daled) a5tam Y1 UL ((p2024) (@) ee 2uly
L (Blas (W20
Gl Joll @ el 2l ((p2015) ameW) pskell agall (il dnsls
gl pslell ag el Gyl drsl (L))
o BBy 0 1 ALl 3 lalys (p2021) canall pslall dy ol Gyl amal
gl pslall B el (ol Brale (Bl csled)
S gl bl & el ) ((2022) bl aolll ag el 2l
g M el &) dndl 3 sl (bl
Al L 3tz by i (p2022) lax wald) agd)
sl Lale) axdl 2L ) (s ennd)
BLYI (i e b Al gyl (p2022) (ot s il sl gy e
RUSSWERRU NI PN E - P |
& O A wsdly K Sl ((p2024) laadly slasY) dmdan
b b
2018 gLl de adldl e M a1 ((p2018) adladl aall aidais
b)) denl) dadoie (i
Sl grel) ad (12024) arfls gl 095 5] el ads il 3
A bl 02024 4y ead 0

lsbax Y (22024) aldly o Ossd Blo) chll) 211 505
L b g Al

)
-1

-2

-9

-10

193/ https://jlgs.ly/ojs research@jlgs.|



https://jlgs.ly/ojs
mailto:research@jlgs.ly

L\

m‘)‘mm‘;'s)ﬁ)l\ oldg Qalga

https://doi.org/10.5281/zeno0do.22738867

Az e L Lt
1- Geurts, K., & Wets, G. (2007). Black Spot Analysis
Methods: Literature Review. Belgium: Hasselt University.
2- Sustainable Transportation Hub. (2023). Global Road Safety
and Traffic Management Insights.
3- World Health Organization. (2023). Global Status
Report on Road Safety 2023. Geneva: World Health
Organization

194



https://doi.org/10.5281/zenodo.22738867

L}

W Oyl p g ol g kS (e Uiy (G i s il g o
2023yl JLila (dnole e (el el (1 95~ a9l (5
httgs://doi.org/10.5281/zenodo.22739056
Ol et pgzma Oyl (e el (Il juald) O 928 aoauas
ole e iabeydlinaly oo (3l 58 o5l

2023 s JLal2
Cud Jupr 258 2 A5 ey Glaall 3502 5
L3 dy polst LAk gandy S
slady sl jos daslr sl jlsd! jes daslr
aglara2007@gmail . com Mahmud. altawti@omu.edu.ly

https://orcid.org/0009-0009-4840-6548  https://orcid.org/0009-0001-5683-3138

3o i e JYs 5 il Ologhu g 2.

Sleob iy o\ WAL gy ool

Gyl dmaler 4 g B 4y dsalr
d.daw@zu.edu ly farag000mazq@gmail.com

https://orcid.org/0009-0009-3886-4676  https://orcid.org/0009-0004-2546-4749

2026/10/01 = myb 2026/07/15 Jgdht 5y 2026/06/18 paws¥t s
zse sl dpst e
:ua;',.l&\

iegagt gl gl Al sl g bl e s Y L O (3 al ) Aibis o
B G (A (53lp) el 8 o ferts el ol (gl il S5 3 RN e
dassV) IS8 s g () i 3 38 Ll oAl 3wl ol 3l ]
B oL Jo Sbladl T odr d] aehll Gady ol cas el daly (a3sanalls
gl ld Gupad) e ogind  lil) ) ety e dll (o dsl ol
o W gnd)l Cappadl e e Lol & 8155 Y O el (lans OF ) 2uhlll clogis
cisly ) ilain Shls Jan 3 R Dol o Sblasdlly Joad) 0fy i) adle Ciolsa
i) s atlasy BN ol W do s o i Bglitn Jlsbl g sliily a0
e dlaasVly B Slaend) Bl Ble o 335 5 ade Ll mlad) B ga g
) ddlese (3 aalisll
el Pl ¢ Cappadl e ¢ S U Role ¢ Sblag bl LIS

4.0 GRall (o oY1 gLl a3 se (ot JU s 55 . 2026 (ailgll) Cilgl) g 2 Goim
slely asdly plasaa¥l oy iy o(/http://creativecommons.org/licenses/by/4.0) Lo
o) Ly gy tally (Lsbedl) Ao (oadgl) A L B! e caney sl 3 4l p8 )

BB

s (5T sha) 13 L ey Sl gLl

195! https://jlgs.ly/ojs research@jlgs.|



https://doi.org/10.5281/zenodo.22739056
https://jlgs.ly/ojs
mailto:research@jlgs.ly
mailto:Mahmud.altawti@omu.edu.ly
mailto:aglara2007@gmail.com
https://orcid.org/0009-0009-4840-6548
mailto:farag000mazq@gmail.com
https://orcid.org/0009-0004-2546-4749
mailto:d.daw@zu.edu.ly

Vol. 7, lIssue.2, Oct 2026 Journal of the
Online ISSN :2790-0150 Libyan Geographical society

#2026 pgsal 7 2 sdall 7 At WL [y NP TIPS | A P

Design of Stormwater Drainage Channels Based on Runoff
Volume Estimates in the Basin of Balta EI-Ramla Valleys
Post-Storm Daniel, September 2023

Dr. Mahmoud EI-Siddeeq
Aboulgasim El-Tawati
Professor, Department of Geography,
Omar Al-Mukhtar University, Al-
Bayda, Libya
Mahmud.altawti@omu.edu.ly
https://orcid.org/0009-0001-5683-3138

Dr. Awad Jibreel Ghaith
Lecturer, Department of Geography,
Omar Al-Mukhtar University, Al-Bayda,
Libya
aglara2007 @gmail.com
https://orcid.org/0009-0009-4840-6548

Mr. Faraj Suleiman Mazeq Dr. Dalal Abdulsalam Daw
Lecturer, Department of Geography, Department of Mathematics, University
Derna University (Al-Qubba Branch), of Zawia, Zawia, Libya
Derna, Libya d.daw@zu.edu.ly
farag0D00Omazg@gmail.com
https://orcid.org/0009-0004-2546-4749 https://orcid.org/0009-0009-3886-4676
Received: 18/06/2026 Accepted: 15/07/2026 Published 01/10/2026
Research Article open Access
Abstract:

The study area is located in the southern part of the Green Mountain, along the
main Al-Makheili-Al-Kharouba road. It includes a variety of culverts that serve
as forced outlets for floodwaters, extending from the Al-Makheili culvert (Wadi
Al-Ramla) in the east to the Wadi Al-Qarna culvert in the west. The study covered
approximately 38 culverts, which were classified into two types based on their
shape—cylindrical and box—and into four types based on their dimensions. The
study aims to assess the impact of floods on these hydraulic culverts For the exits
of the valleys of the Balta al-Ramla basin and to design suitable outlets capable
of accommodating the discharge volumes of the associated valleys. The findings
revealed that most of the culverts’ dimensions are not consistent with the design
requirements to handle the sudden discharge resulting from high-intensity storms.
Floods have caused severe damage to several culverts within the study area.

The study recommends constructing bridges of varying lengths that correspond
to the size of the drainage basins, the characteristics of the drainage network, and
the geomorphological features of the surface on which each culvert is built. It also
recommends the excavation of water channels to protect residential areas and
various human activities within the study region.

Keywords: Floods - Storm Daniel_ Culverts _ drainage volume _ drainage
basins
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Abstract:

The desert regions are characterized by low annual precipitation, ranging from 50 to
250 mm, and the maximum annual latent evaporation may reach more than 500 mm. the
water network is poor and undeveloped, and the surface streams are the most dry or semi-
arid. Al-Jufra region “the study area” is located in the dry zone, which is characterized by
high summer temperatures that may reach 45 degrees Celsius and its dry and very cold
winters. the region is characterized by dust-laden winds blowing and does not cause rain
to fall due to the large daily and seasonal temperature range, which causes the poverty of
its plant cover. However, resorting to the method modern agriculture has enabled those
interested in agriculture to expand palm cultivation, as the latest statistics indicate that
there are 3.5 million palm trees in Al-Jufra area. This expansion of agriculture has led to
pressure on the region’s groundwater reserve, so this paper aims to high light on the study
and evaluation of the hydrological situation. for Al-Jufra region and showing the extent of
its current and future situation and presenting ways to approach the state of sustainability
in the process of exploiting it, this paper relied on the descriptive and analytical approach
through the qualitative data available in references and scientific sources, in addition to the
use of the quantitative statistical approach, maps and graphs in an attempt to simplify data
and results on the one hand, and extracting problems and solutions on the other hand. The
paper reached several results, including that the processes of depletion of water reserves
have multiplied several times in recent decades because of the expansion of the agricultural
area. The paper concluded with several recommendations that would draw attention to
awareness of the importance of controlling and managing groundwater reserves by
codifying and developing the used irrigation
methods .
Keywords: hydrological situation, precipitation, artesian water, desert regions
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Abstract:

This study aims to analyze the statistical relationship between thermal
variables and winter rainfall at Tripoli Station, Libya, during the period 1944—
2010. Maximum and minimum air temperatures were used as independent
variables, while winter rainfall amounts were treated as the dependent variable.
The analysis employed Pearson’s correlation coefficient, simple and multiple
linear regression, and Stepwise Regression techniques. The results revealed a
statistically significant inverse relationship between maximum temperature and
winter rainfall amounts (r = -0.436, p < 0.01), whereas minimum temperature
showed no statistically significant relationship with rainfall. The multiple
regression model indicated that thermal variables explain approximately 20.7%
of the variance in winter rainfall (R2 = 0.207), with the model being statistically
significant (p = 0.001). Stepwise regression further identified maximum
temperature as the most influential variable in explaining rainfall variability. The
study concludes that an inverse correlational relationship exists between
maximum temperature and winter rainfall in Tripoli. However, this relationship
should not be interpreted as causal, as rainfall variability is likely influenced by
other climatic and atmospheric dynamics not examined in this study.

Keywords: Tripoli, Libya, temperature and precipitation, Pearson correlation,
multiple linear regression, Mediterranean climate.
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Abstract:

This study examines land use in the city of Al-Abyar, its spatial
development, and the extent of changes during the period 1995-2025.
The study employs several scientific methodologies, including
descriptive, regional, thematic, historical, and fundamental
approaches.

The study encompasses several topics, such as population

growth and urban expansion, the distribution of land use across various
periods throughout the study, and an analysis of the spatial
development of the city's main land uses.
The study reached several conclusions, including that the city has
witnessed significant population growth and urban development,
which has driven the spatial expansion of most land uses. The study
also revealed that residential land use has expanded considerably,
accounting for the highest percentage of total urban land use at 69%.
While other land uses have expanded, they have not received sufficient
land. Furthermore, the study indicates that the development and growth
of urban land uses in the city is not balanced. The study concluded with
several results, most notably the need to work on sound planning for
future urban expansion so that all uses expand in a balanced way so as
not to create problems for the city and its basic facilities, and to limit
the random growth of residential neighborhoods by following a
sustainable planning approach for the city and its basic facilities.

Keywords: Morphology - Urban Expansion - Unplanned Growth - Land Use -
Residential Use.
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Research Article open Access
Abstract:

Storm Daniel, one of the extreme weather events that struck eastern Libya
in September 2023, ultimately resulted in a lack of rainfall and widespread flash
floods. The Green Mountain (Jabal Akhdar) is one of the areas most affected by
this storm due to its extreme characteristics and dense vegetation. This research
aims to provide a natural analysis of Storm Daniel as a model for extreme weather
changes and to study its impact on the plant environment of the Green Mountain
in terms of erosion, soil erosion, and changes in vegetation cover suitable for plant
species. The importance of this study lies in linking extreme weather events to the
reality of change in local, microscopic aspects.

Keywords: Opening Remarks, Storm Daniel, Deterioration,Vegetation
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Abstract:

This study aims to evaluate the efficiency of four spectral vegetation indices
(NDVI, SAVI, EVI, and WDVI) in monitoring vegetation cover within the Wadi
Mansour Basin, an arid basin located in northwestern Libya, specifically in the
Bani Walid region.

The methodology relied on Landsat-8 satellite imagery acquired in March
2025. The study classified vegetation cover into three primary categories,
assessing the accuracy of the results using 30 reference points collected via
stratified random sampling.

The results demonstrated the superiority of the SAVI index as the most efficient
tool for monitoring vegetation, achieving an Overall Accuracy of approximately
93.3% and a Kappa Coefficient of 0.85. This performance is attributed to its high
capability in minimizing soil background interference. Conversely, error matrices
revealed a tendency in the NDVI index to overestimate vegetation density. The
EVI index showed conservative results in detecting sparse vegetation, while the
WDVI index exhibited high sensitivity to the soil line, which affected its accuracy
across certain categories.

The study concludes the significance of utilizing soil-adjusted vegetation
indices when studying arid and semi-arid environments, given their role in
enhancing the accuracy of spatial representation for vegetation and increasing the
reliability of the findings.

Keywords: Satellite Imagery. Wadi Mansour Basin. Vegetation Cover Remote
Sensing
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Abstract:

This study aimed to analyze the trends of extreme weather events along
the Libyan coast, using the Sirte station as a case study representing the
transitional zone between marine and desert influences during the period 1991—
2020. The methodology employed the Climatic Terciles method, derived from the
reference period 1961-1990. This method involved calculating the historical
limits of maximum (Tmax) and minimum (Tmin) temperatures for each season,
and then classifying subsequent years into three thermal categories
(cold/mild/hot) based on these defined limits. Simple linear regression analysis
was used to measure the significance of deviations from the expected theoretical
distribution. The results showed that the distribution of extreme years deviated
significantly from the normal distribution. Maximum temperatures shifted
sharply toward the hot category in winter and spring, indicating a decrease in
winter cold and a shortening of the period
of mild temperatures. Conversely, the hot category dominated minimum
temperatures in summer and autumn, reflecting an acceleration in nighttime
temperature increases and the persistence of heat stress after sunset. These results
confirm an upward trend in the intensity and frequency of extreme thermal
phenomena, particularly in nighttime temperatures, which calls for integrating
these indicators into climate adaptation and risk management policies on the
Libyan coast.

Keywords: thermal extremes, Libyan coast, Climatic Tercile.
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Abstract:

This study examines the specific geomorphological characteristics of the
commune of Zoumi and their influence on the formation and spatial distribution
of water resources within the study area, as well as their overall role in
determining the abundance or scarcity of these resources. The study adopts a
descriptive and analytical approach, using Geographic Information Systems
(GIS), topographic and geological maps, a Digital Elevation Model (DEM), in
addition to field investigations. The results show that steep slopes, geological
structure, the permeability of rock formations, as well as the density of the
drainage network and vegetation cover, are among the major geomorphological
factors controlling the dynamics of water resources in the commune of Zoumi,
through their influence on surface runoff and groundwater recharge. The study
therefore emphasizes the importance of integrating geomorphological data into

.water-resource planning and management in order to ensure their sustainability

Keywords: Geomorphology; water resources; surface runoff; groundwater;
permeability; slopes; drainage network; Zoumi commune; Western Rif;

Geographic Information Systems (GIS)
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Abstract:

This article aims to study the characteristics of the pedological cover and its
granular components in the upper and middle parts of the Oued Laou basin in the
Western Moroccan Rif, covering an area of 824 km?, and to determine its
geographical diversity resulting from the complex interaction between the
morpho-structural system, characterized by numerous mountain peaks, climate,
forest cover, and slope gradient. The importance of the study area lies in its
subjection to an active erosion dynamic that directly affects the process of
pedogenesis.

The results revealed a pedological diversity distributed between acidic, stony,
leached soils with a coarse texture, and clayey-silty or calcareous soils that are
shallow and mineral, in addition to red Mediterranean soils associated with rocky
outcrops. At the foot of the mountains and along watercourses, acidic clayey soils
with a sandy texture and a gravel load of variable depth are prevalent. Their pH
ranges from acidic to neutral, with a humus content resulting from the
decomposition of organic matter.

Finally, the study concludes that most of the mountain soils in the area, both
calcareous and sandy, are characterized by a limited water retention capacity and
low fertility, which imposes structural constraints on agricultural activity and
local development, and calls for the adoption of appropriate strategies for soil
management and territorial planning.

Keywords: Pedological cover <Pedogenesis« Pedological characteristicsc Oued
Laou Basin «Soil texture<Local Development.
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Abstract:

This research addressed the foundations and concepts of welfare geography
as one of the modern fields in the discipline of geography, through examining the
relationship between place and human beings from the perspective of spatial
justice, within the framework of the intellectual transformations that geography
has witnessed since the 1970s, transitioning from quantitative analysis to a focus
on human and social issues. The research aimed to present welfare geography
within an academic framework and to introduce its methodological content as a
branch that has not received adequate attention in local and regional literature. To
this end, the study adopted a methodological integration encompassing the
descriptive-analytical approach, the critical-comparative approach, and the
functional approach for analyzing the theories that explain the phenomenon of
welfare and clarifying their functions in society. In doing so, the study addressed
a research gap represented by the absence of specialized Arabic literature in this
field, making it a foundational attempt to fill this academic void. The findings
concluded that welfare is a spatial phenomenon manifested in the distribution of
resources and services among regions, and that embedding it within a
geographical framework provides a scientific basis for formulating policies that
take spatial justice into account and reduce disparities between areas. This makes
welfare geography both a scientific and practical necessity in addressing issues of
sustainable development and social deprivation.

Keywords: Spatial Justice, Sustainable Development, Welfare Geography,
Welfare, Welfare Theories
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The Spatial Transformation of Farming Systems in

Semi-Arid Regions: From Traditional Pastoralism to

Intensive Irrigated Agriculture in the Tafrata Plain,
Morocco

Smail Bouguelba
Department of Geography, Faculty of Arts and Humanities, Mohamed
1st University, Oujda, Morocco
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Abestract

The Tafrata plain represents a prominent model of the accelerated spatial
dynamics characterizing Moroccan rural areas in semi-arid regions. This
research aims to analyze the transformation pathways of agricultural
systems within the plain, manifested in the gradual transition from a
traditional extensive pastoral system to a dense agricultural landscape
based on irrigated farming and olive cultivation. The significance of this
study lies in monitoring the intersection of human exploitation with
available natural resources, particularly after the 1990s, which marked a
decisive turning point with the introduction of hydro-agricultural
management and the modernization of production methods. By analyzing
the duality of irrigation systems and exploitation techniques, the article
examines how technical modernization has contributed to reconfiguring
the morphological and functional structure of the plain. It further
highlights the socio-economic implications of this shift while addressing
the environmental challenges and sustainability stakes imposed by this
intensive agricultural pattern in a fragile environment.

Keywords: Tafrata Plain; Spatial Transformation; Agricultural Systems;
Irrigation Intensification; Pastoral System; Semi-arid Regions
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