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Evaluation of visual interpretation of 3D
Google Earth imagery and high-resolution
satellite images (WorldView-30cm) for
landslide inventory in Kasab area (Syria) by

field survey.
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Abstract

Landslides are classified as one of the geomorphological hazards that
often result in the displacement of large masses of soil and rocks or
the occurrence of subsidence and creep that damage buildings, roads
and existing facilities in the areas where they occur. The development
of remote sensing techniques has contributed to the study and
analysis of landslide phenomena and other natural hazards. In the
same context, Google Earth imageries and high-resolution satellite
images have been an important source for inventorying landslides,
especially in remote areas that are difficult to access.

The research aims to evaluate the accuracy of visual interpretation of
3D Google Earth images, in integration with WorldView satellite
images with a spatial resolution of 30 cm, in inventorying landslides
in the Kasab area, the evaluation will be achieved through a field
survey of landslides. The results of the study showed that 3D Google
Earth images, integrated with WorldView-30cm images, are effective
means of inventorying landslides in remote and difficult-to-access
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locations, as 85% of landslides could be interpreted visually, and the
error rate in identifying the landslides did not exceed 15%. The field
survey showed that 22% of the landslides were overlooked during the
visual interpretation and could only be identified from the field,and
They occurred in urban areas where slopes are cut to pave roads, in
addition to other human activities that can incite landslides.

Keywords: landslides inventory, 3D Google Earth imagery, WorldView
30cm, Visual interpretation, Kasab area.
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Study of adsorption capacity changes of
gamma alumina nanoparticles used in the
treatment of water polluted with
diclofenac sodium

Nabila Al Khteeb* ,Durgham Salloum**, Thanaa Shriteh ***
Abstract
In this study, laboratory—synthesized gamma alumina nanoparticles were

used as an adsorbent to treat water contaminated with different
concentrations of diclofenac sodium (DS), the highest removal rate was
achieved at a concentration of 50 mg/L of DS.

Additionally, the changes in the adsorption capacity of alumina were
studied in relation to different concentrations of the contaminant (DS). It
was found that the adsorption capacity increases with increasing
concentration of DS.

To reduce the costs of the water treatment process, the used nano-
gamma alumina was reactivated through heat treatment up to 300°C
and then reused to treat water contaminated with DS at a concentration
of 100 mg/L. The removal rates of DS using the reactivated alumina
were comparable to those achieved with the raw (fresh) alumina.

Keywords : Gamma alumina nanoparticles, Activated alumina,
Diclofenac sodium, Removal rate, Adsorption capacity.
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Managing Spatial Databases for The
Telephone Communications Network
Using Satellite Data and Decision
Support Systems

*Ayman Alyousef, 2 Habib Salim, 3 Hana Essa.
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ABSTRACT: This research presents a method for modeling
geographic data using the Extended Entity Relationship Data Model,
or EER Model with the aim of designing and building a relational
geographic database. The proposed methodology includes firstly
creating Initial Model for geographic database Conceptual Data
Model based on Extended Entity-Relationship Data Model (EER
Model), secondly designing Logical Data Model for database by
applying Mapping Algorithm to initial data model, thirdly, building
Physical Data Model for geographic database, thus achieving the
actual existence of relational geographic database based on Database
Schema resulting from logical model. This study was carried out on
telephone  communications network of Qura  Al-Assad
Communications Center in Damascus countryside, where MS Visio
was used to plan both initial and logical models of relational
geographic database, while physical model was built and the real
existence of relational geographic database was achieved within
ArcMap program.

Keywords: Extended Entity Relationship Model, Conceptual Data
Model, Physical Data Model, Database Schema
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e ALy Lai i 408 Jslaa 0585 o 5 Al Al 0555 e LS G
(2) Jsaadl (il pall LSy

Lihaall QY any Ciuasi ((2) Jsasl

w s .5
Table ox
- - RmEOE 4 “)j y AL
FINALJCABLES = ‘\-\.A.A).'A.!b~ ~ \ A \
od pe *[ SWITCH || GABLE_GAPAGI| VERTICAL || CABLE ID ' | LENGTH_ME| CABLE_TY| Shape_Leng{ FIBER_96_FR | FIBER 36 FR|
v T Folyine | <tiui> | <Nus> [<ul>__ [DAG)_DAO| o omed I a360|  FBER|  0046612(94 (B |
2 Polyine | <tiul> | <Nut> <> DAL DAF ] 5703 FIBER| 0054405 <huil> <t <Mt <N
3| Polyline | QASSADD 1200 | QASSADOOT | QASSADOD 1962 COPPER|  0.017394 | <hull> <Hull> | <= | =it
4| Polyline | <Null> =Null> [0 [DAB_DAA2 | 2501 | FIBER 0.025134 |92 Er |EFE] [
5| Polyline | <Hull= | <Null> <> | DAB_DAD2 $577|  FIBER|  0.055864 = | =¥ |o | =2
6| Polyline | <Hull> | <Null> | <Hui> |DAB-DAGS | 1879 FIBER | 001843390 [0 o
7| Polylne | <hul>__| <Nui> [<hui>_[DAB_DAAT | 1963  FIBER| 001006672 12 I I
& Polyine | <tiul> | <Nut> <l DAF1_DAL |70 5037  FIBER| 0048518 <hull <t <tuss <t v
o 1w [B]= ) (1 outof 29 Selected
DISRT|E ET [FINAL_CABLES]
Table o x
PR Ll LI
SECANDARY_CABLE x M
OBJECTID | Shape *| Id | CABINET_ID °| S_CABLE_ID* Shape_Lengt| S_CABLE_CAPAC| ~
» 1] Polyline | 1[QASSAD0010 | QASSADO01001035C4 0.00215
2 |Polyline | 2 |QASSAD0010 | QASSAD001001035C2 0012428 200
3 | Polyline 3 | QASSADO010 | QASSADO0100103SC1 0021619 300
4 | Polyline 4 | QASSADO010 | QASSADO0100103SC3 0008713 20
16 | Polyline | 5 [QASSAD0010 | QASSADO01001015C1 0003014 100
22 | Polyline | 6|QASSADO010 | QASSADO01001015C2 0.000678 10
82 | Polyline 7 | QASSADO010 | QASSADO0100101SC3 0004752 100
89 | Polyline 8 | QASSADO010 | QASSADO0100101SC4 0001376 30
106 | Polyline | 9| QASSADO010 | QASSADO0100101SCS 0.002076 30
129 | Polyline | 10 | QASSAD0010 | QASSADO0100101SCE 0.006805 150
153 | Polyline | 11 | QASSAD0010 | QASSADO0100101SC7 0.009405 150
204 | Polyline | 12 | QASSAD0010 | QASSAD001001015C8 0.00023 10 v
"ot 1Ty m 5| (0 out of 23 Selected)
DISRTIBUTION_POINTS | CABINET | FINAL_CABLES |SECANIARY CABLE
Table = 28 -
e B By w,.d\ Ll
DISRTIBUTION_POINTS x
OBJECTID | Shape *| 1d DP_ID* S _CABLE ID* |HOME _I| DP_CAPACI ~
3 1| Point 0 QASSADO010010| QASSAD0010010 |73 10
2 | Point 0| QASSADO010010| QASSAD0010010 |72 10
3| Point 0| QASSADO010010| QASSAD0010010 |77 10
4| Point 0| QASSADO010010| QASSAD0010010 |68 10
5 | Point 0| QASSADD010010| QASSAD0010010 |8 10
6 | Point 0| QASSAD0010010| QASSAD0010010 |4 10
7 [Point 0] QASSAD0010010| QASSAD0010010 |13 10
8 | Point 0[QASSAD0010010| QASSADO010010 |18 10 v
[CIR ] Tr m (0 out of 166 Selected)
DISRTIBUTION_POINTS | CABINET
| Table o x R
g% B calsl)
CABINET *
OBJECTID | Shape *[ Id CABINET_ID * CABLE_ID |
¥ 1] Point 0 QASSAD00100104 QASSADOO
2 | Point 0| QASSAD00100101 QASSADOO
3 |Point 0| QASSAD00100102 QASSADOO
4 |Point 0| QASSAD00100103 QASSADOO
[T 1T m (0 out of 4 Selected)
DISRTIBUTION_POINTS |{CABINET}
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ANN analysis of maximum surface
settlement above NATM tunnels.

Abstract

This research contains a study of the ground surface settlement
resulting from shallow tunnels construction using traditional methods
that require tunnel excavation and support in successive steps.
Many previous studies have addressed the issue of the maximum
settlement above tunnels, where many experimental relationships
have been proposed to calculate the value of the maximum
settlement, taking into account the characteristics of the excavated
ground in addition to some geometric parameters such as the tunnel
diameter and its cover thickness. Despite the importance of the
tunnel excavation method and the role it plays in causing
settlements, it was not clearly taken into account when calculating
the value of the settlement above tunnels. This research proposes
to study the relationship between the maximum surface settlement
and the tunnel convergence. The research studies the role of the
cover thickness above the tunnel in depreciation the deformations
resulting from excavation works and its relationship to the maximum
surface settlement. The study included analyzing the data of a large
number of reference cases using a methodology based on artificial
neural networks to predict the value of the maximum settlement

above the tunnel.
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Determining the Locations of Water Reservoirs in the Al-Ghab

Plain Region.
Eng. Kinan Alahmad: Postgraduate Student, Dept. of Water Resources Management
and Engineering, Faculty of Civil Engineering, Homs University
Dr. Mazen Saloom, Dept. of Water Resources Management and Engineering, Faculty
of Civil Engineering, Homs University
Dr. Mahmoud Al-Sibai, Dept. of Water Resources Management and Engineering,
Faculty of Civil Engineering, Homs University

Abstract

This study aims to identify suitable locations for establishing water
reservoirs in the Al-Ghab Plain region using Geographic Information
Systems (GIS) technology to rainwater harvesting. This effort addresses
the increasing demand for water in the region and the challenges posed by
climate change that affect available water resources. The research relies
on analyzing geographical and hydrological data, including topography,
climate, and stream density.

Using ArcGIS 10.6 software, five proposed locations for the construction
of water reservoirs were identified. The capacity of each reservoir was
calculated based on climatic and hydrological data. The study concluded
that the total amount of water that can be stored in these reservoirs is
approximately 46 million cubic meters annually, significantly
contributing to alleviating water scarcity in the region

Key Words: Water reservoirs, Al-Ghab Plain, Rainwater Harvesting,
GIS.

120




@Jw\‘,i,amtaﬁuuy\eﬂam oaa daala das
Shadl dgaaas  aglu gl 2l s 2025 als 6 211l 47 alaal)

rdaial) -1

@Ay Slasinal ki Gyl sha e adiat oM Ll Ald) 3lsall IS
1gd ASlsall Sbasill saa) daly )l eluall saills (S gail) Bl 385
A8l dass Ailal laliall b Uagad daliine ol jilias ueli 8 a5 gkl
Agdgall ylsall Al HUadyl A8 e las )

) Dlsall (e 30l Aalviney Alad Jsla G 1) dalall Gl Gie
P e JasY) slse dlan 4y 3 iy Jslall 028 5yl aaly cAaliall dpegball
Akl el Ly

Al adiad G 55 Ale ilaat aalg ) Shalid) gaal Qlall Jeu dilaia a3
llalial bl Ldeall bl o adly palall je o 48l Lalalial
sailly L) i) & ausil) dagis sball e allal) a5 aag sball (e 305l
Sl V) s b aalud Alads Al Jola e Caadl (g5l (e iy S
slae aliaal dgle clha ol dulpn Sb Gladl 1 3y Joshll gadl e
Adla) Ahle lse b5 B st o (S G Aysaald) chlall aal8 UalY)
Gisall O Gun Aliay leadlse LA e S IS GUBAT o3 Allad aaiad
Db Uy caialiind (saag (Alall alail) Zpleld naad 8 Gygaa Doa aly haall
Gllee Gaead 3 aals L 530S (GIS) Adlpall Clesheall alas 3k deal
Go S Al o3¢ Aangls puelly Anlall cililadl Jiad DA (e adlsall LAl
i Lee Al (gylaally & ally (bl Jia Jalsall (0 dpaall ALl Ay )y
lly JUadY) sl e sl 5ol Carays Aplall CUBAY oLl adlsal) aaan
& SR oda de bl s lgaigiy Adlall Dylsall Byl st A laysn aalud
& el O5)aaS Lgle Bliall g Ll Ldsall obuall o alaiel) Jis
Jshell Llal 4 dsale chpss ) gap @l Al sl B a)p Jl

121



Qlad) S dilaia B dpilall Uil JA0) aB) ga dyaal

JCally SlaeY) ol Pliind &dS & Slau) IS8 sal) ) sen gkl
Sl il &g pe o s g lial) il Aplud) JEY) (e dlea i 5 JiaY)
ccabantll o3a dgalsa

: daagal) clual) -2

CUBA LY adlsall Jumdl dyaaty 300g¥) ASus et (panadiy i) didaie 8 2
s adse (15) 2158 S5 olall jalias meid (e Auyall dilaie il Came 4l
obaall asan g sene iy dum Al 8)08l Cum (4 lgie (3) L) 35 Sl Oha
(He2Se Jie osle (21)

S Ol (7) 3 deay leal (385 aam ol GUIA 2Ll adlge #1581 5 -
Jalaally 4yl juleall LIV Gams AV aa 832 (a5 s (B Lisia xS
Al Galsa¥) (& Sle 0hA s LasY dlsall Jumil aail aglysnglly )2 siball
(@) byl il

LY adlsall Jucad) Ao dpagaidl A pal) ASledll (8 lasil) (gl (asa (A
Caljiiady Auhl) dalaie & 48l 3ylgall e allall 33005 Carsy @l g slae culilia
A ooy Joradl Jhalaal (mgall (o gl d8LaY L Gl dala 2l ddsal) sLudl)
s LAY Gpmiga = 1)) o3 agle oLy Ap)lall oluall 4oy e JI8 (g2 Sl ¢ Uil
(3.5) 5 Uiplaall 5als (Ae2a8(2.8) 8Ll (msall dalise ds dlal) LAl
@) Olell (g3l5 e 2.8

lsall pandy dyge B GV De sl Aagloue sde chal & WS -
Sy Akl @bl sl o Jpaall (GIS) <l alasiuly (aall 43l
Aahidll ol zdsed el Glld e a8s cdglad)l 3lsall 5)laY lgie U
el Glaally 3891 any z3sall o O (e dae Gada Gl D A jdll
gl laliaV) es o damg jiall il Cuiys Al siall Laliadl 5 A sanll

122



@Jw\‘,i,amtaﬁuuy\eﬂam oaa daala das
Shadl dgaaas  aglu gl 2l s 2025 als 6 211l 47 alaal)

asall Al Djlsa)l Clua &5 WS 2040 ale ia JalSIL slake (asall b
il alal s (DA laall Jslagll aan o 8l ciing 2012 2age oo Pla
s oosle (146.11) &l ahu s aasy caSe e sl (634.34)
glaill Joad die gl e Sl S oS e Jpanl) (Ko 4l LSicule
©):30 MCM ) s Gsle 885 damy (s Cupaall (g1 sa3 JulS S5 ey
@ sk Al Al Al (ailads dasld)sesall (ailaddl aaate
Aaie Yy ddhaal) Clasbea) alaiy aay e Jladin) pladiuly (YL Ball dilal
) g LY Gelal e duhll Ailaie s il ¢ LY 2 3gan dilas e
JEYT paas 5y ¢ laady) clagy & ailaally ddlid) cisil WS aldl sae )
paibadll e eliy ¢ lai¥ly Laglidysasal)l pailadll o ol dua)Y)
c 1y ol )Y Lealanind Sy Al Akl Jadlosall (Blalia aas Sal dunsly yrsgl)
séuanl) &y e -3

o i) Cllally Labial)l @bl dag e Sl ae e daball dilaie il
slae dbas axhs L Al Y1 il Aaltine Jsla (e Cand) ety Les oludll
Lo ol JUaaYl j38 e bl ALl S8 (e aall Alladll chlad) e HUaaY)
A Jitsd) e ahull Glpal) o Adad) shlidl 3 dpulSl) oy Sl e
OB Adsall oball Clyginse (4 paisal) aaliill Jb 3y By A Cijladl ) e
la)saxi (e aalls lgie Jaruall Cadid 8 agud dus phe adlse B A0k LA o L)
skl sl e

ddaal) s —4

apnil Ldhaally Lpnnlall Jalgal) Caline Ty sa a3 (e ol Caagl)
DlhaeY) olie (e ilaeS (Phiinds apeat Caniad Aile il ¢ LAY LDl adlsal

123



i) Jgow ABlaia B ddilad) Cild) JAT) 2Bl ga dgaal

Aaldind el Jola sy Auhal) dilaie 6 ALl Saall gt 50 Uiy 4 llagy
Akl 5l sall
rdagally cad) 3k -5
(GIS) ddhaall cilaglaall adai e 2 ALlSie Lmgio Lo Ayl 038 el
IS L Dlinls HUadY) ol paeat] Ale A (LAY adlsall Juzmdl HLaaY
RE.
tiaaiiadl GGl
Ad)e plall Liball (ddliadll Hpall 1 oag Bamie jalaes e GULLIN rea &
cosal) d3) Aaliadl eliall JLEY) claie o clla) oda zhadul ay
(USGS 4SpaY) asisal
:(GIS) adhaal) cilagbeall ki o
ehaly Akl @bl Jdasl ArcGIS 10.6 Jis GIS Glawy cadag &
Gllall sty Aallae 2ay clldy dualiall adlsall HLEAY dagly)na OIS
ailall Wil g 8 aals WS (gHhadl Jshelly Aald) golaall ddle bl
Al bl ¢ L) adlge g Al
séuayl) ddhaia -6
dpseend Lpal) Jlail) b a1 palall G ol e Al dihie o8
29 3 me Ane giall ey o) Aladlae Jledll (e dalaiall 3y 5 dy)gull Ayl
alall 5ei s Bl Jin 350 Ll Adalidl Jlall 48,80 ~ @l sl e3al)
Ashia (1) JSE) maags (5) Oloall adls i sas Adhiall Guiyll Sl jradl)
)l

124



LJM\J@M\@AQ@J“AJM‘M waas daaly daa
Sl 3paaad  aslu il 2aal) oS 2025 als 6 2l 47 alaall

Dam
Orontes River Basin

Riparian countries
National border
O wem

of the Or River 8-5 R e

(<l d@.m&umn APJML.\A)M\JJ.“ML.\AA.LJJ; (1) Jsa

Canas phley Hb el Cualy Al Jawgiall Fladl ) Al dilaie Canans
lagad Gaahall bl axe s Legdlvie by placaly i) (pliad ae Gl jla

Gihie 5 el ha e daugie 5 (1) Jpadl b syl clibd) ek
) Al

®) Ayl ddhaia gé £logd) B)ha daye il (1) Jgadl

Ja gial) Jous giall
¢ Siadl ¢ Siad) 3)\)&1@).\5@3&4\&3’1&3\ . ‘
aoteked | A AN £ 5¢d)

Sl A 5l
243 10.7 17.7 2l
24.1 10.6 17.8 aul
23.9 12 18.1 ) i
24.6 11.1 18 Cilyss

125




Qlad) S dilaia B dpilall Uil JA0) aB) ga dyaal

Uisee
23 12.8 18.4 e;)SS\ (ne
24.7 11.7 18 33 )na

(2) Jsandl gy Gum Aglall clalin¥) Gl e T50 dynaail) 2y ghal) g5,

Gl Jews lanal ¢lsell dppastl) dyshall o8
Aul) Adhaia B ool Lpandl) Aygh)ll s 1(2) Jgaad)

%o s sl il .
‘ otf‘,\d-u-‘ J.-,\!-\-‘“ _ Zysh ) s giudl Jac i) ) |
.EMJAA u.b‘ kuya u.m\ %w‘ TN
S A S A

85 46 65 N

84 42 62 a U

83 44 63 ) i s
)|

82 40 60 Nl
S D8 o

82 42 62 a5 S e

83 42 60 5 e

Jsaanall gl claloaV¥) e jiss ) Lalidl Jalsedl anl cre 5UasYl axiy
Al dsdies (gylaall Jshagl) af (3) sl s

126




%JM‘J@N‘K#M‘?JM‘M oaa daala das

Slhadl 3gaaay aslu Gila 2aal) s 2025 ple 6 22l 47 alaal)
%75 Juial Ay shall cYshgll (g siad) hugial) :(3) Jsial
LSJ"“‘S‘ hujld\
4 shall @Y ghaglt idasall
(Mm) %75 Juials
517.4 AYEN
529.4 )
379.6 Gl il
999.2 a5 S e
299 53)na

Al dlia Jalse e Jy b (gylaall Jylagl) e T Jpamnall gy 2ing Yy
g shadl e Ll Jau giall Aad (4) Jsaall G and i oesadl) gola ) 5% (e

og-‘-w:;‘s\
Al dlaia L () [ Aol anad) goland) cilebu il 1(4) Jsaad
M‘ ol Qg\;.'\.ud\ Jay giall
. dand w\
b gia UJQ\ b gia ua.:\ &JM\ cisla
11.9 2.7 7.6 AYEN)
12.1 2.9 7.6 Sl
115 2.5 7.1 a8l e

127




i) Jgow ABlaia B ddilad) Cild) JAT) 2Bl ga dgaal

il syl asy U 30 c Ae )l Aadl eda d Alall Jall Can ol B
Al alse gty J8 5 alall plpall Jle (o clld GulSasly ¢ (agall uilsal
Al Azl el pasadl 8 0sS

OB s Qi e QI ¢uilatia jues S Al 3 el dpgy 4355 .1
AasY) Gilles Ay pasal) cabll e sagiy V) saal

el lalia) 8 s S Joal @l dplia elyen tihle dps) 45 .2
. 5 3005200 o g l&Y)

ity ol L el el AL Aol ys dac U tioleyagylume dysasy 45523
pasall G grsaall el dsa

lhlias JSI5 Ay guiand) Jsally 4 43S dg)lua 15) 50 dial Ay 4055 .4

= passll Jaly palall e e

Asaslsugd) 8yl A Al jualial-7

O Sy 49010 3y38 gy SLu (aga mha (858 (nxae (grdae Jodaa digas aie

AV el ddaadle DA

b s bl 3l Slanilly bl dcafiad (gydaall Jolagl) (e g3 4

@rhall Jyhagll (alyiels ceays gl (A el e 4miai 54
g5 Lasi Lyl (g il 4aeS Caliasy o(Interception  rainfall)
of cluhall cuigy 285 A haal) ddalell (ailiadly 458l bl ¢ Ul
Pla U Johgll 1S e (10..20%) G sl (alyie V) 285 28
Ghlie & gsindl Jshagll daf o 25% (a pfifiy «llall gad ause
oo Al liliagll Al s ) Ll el cluhal) iy L cblad)
Leiasd Tkt el eV cole Locall Jlan) (S sl 3yl Cial el
Jshagll e Uil 3 yam Laaaal cpasd ) (alyie ) a8l o AL

128



@Jw\‘,i,amtaﬁuuy\eﬂam oaa daala das

Sl 35an03 aglu el daall LS 2025 ale 6 212l 47 Alaal)
Aanalall oLl amy Ham o8 bl Ghsl e Satiay AV g ddll
gkl

eoss Lagles a1 e 8 lcmitiall pat sty Oyl cra aad b
sl iy (S@) 4d ey ( Depression storage ) <iliaiaidl ;s
il 13g] (St ¢ copuill Aol ad Jphgll 523 5l Lavie aanill
O3 Gl Al e oyl o L B8 e iy A ¢
(Sl mpall el Jse sl £33 tLgia Jalse Baay iliaiiial
ALalall el el 6 laaly 50 5055 A ALl ¢y lagl
A D g ccliaiaid) o

slally o2y Letgh) (s2is Al mhas oo Gty Jhalgdl e lall (o pudi o
Jaaadl ¢f - iyl oloall il 2 ay Lai i of Sy ¢ B il
i Jag s e Al A s o oSy 0 il Ll alaeY)
(o) Aol ) Aalingy) A0 el ey

rhadl kel (i Bl Jha 3y ) e ) Jealsll sl a0

( Perf gua Jadly ey L Gayinall Jyagdl o, P
effective rainfall )

O35 il Alee aryg analic) am Jsdagl) e il ol
Ja el (excess rainfall) xlll jhadl eay Hadl ke § ciliaddial)
o sl 2 Slaal) panty Al gl £ L) day adand) oyl IS
(surface D bl LAtV e La DS e ()Y
Jie ol (m)¥) e (358 las adand) Glisadl Lay & detention)
ot S (S (laall () & s Bamall (laal) s Bmadall (2)Y)

(6)- Skl (gl 8 ) Algill & diay S o)) syl 8

129



i) Jgow ABlaia B ddilad) Cild) JAT) 2Bl ga dgaal

D lall AL qsludl agaldl aaai-8
Saall hd ¢ Llle ulS ol allall Jg pany i laos maal Sl el )
Al 8 Cana Gllia Jhle Loltinall dpatill 6 dygeia cllia Il AL
ALalSaall U Aaall 3yhall a5 Y by cadlad sl Al 3l sal)
olsall

Gl il 5y pudall U Aflall 2)lgally Abaiiall aslall A Jualal) jolaill jhaillys
kel jabadl) o Bléally Jlall janll (mndadl 4aBlall cldilly Lasl oSl e
e (e day 535 (GIS) ddhrall cilaglaall adai oo sl oda aal ey
ISl bl mad e adind 3)Sine 48 ey Cups Cyaal) juaall 6 Al
plaainl ey YLl Calise (8 DA Slasly laghaaills Jdaill Sl ddeasl;
ALl Aadai) agd 8 gt Al Cliakail) 5y e oasls el diaill 3 (GIS)
Lle i malas ybod oo puall Jalid Jw Gl 1aa s Jaldiy (380 IS
Lyhasil)l & 5l el aead Lgiylaly olpally Aaleiall il Jodas 4 2l
Adlal) 3yl gall )Y alaisall

tdgad)l) cle Uiy g -9

Jiay 8y z3sa o4 (Digital Elevation Model) duad )l culela V) z3sai o)
ard e (goiat Sl LAY e 305 (PR (e S Aada ) Gl
B8 Jfid (e Aphamy Ll Al paed) Bl a8 andi Lgad cale i)Y
A8 gl (laagly Jlaall Qe a)¥) JSa) hanll cilad) gl Gupluill
(RMSE=+16m) 3JgLall 453 a8 (30M) byl cle i) 7 3sail A\l
.1y (RMSE=%20m) 4y s,

2535 pte (e S5 il Gany bl (e A aslsuell dilailly o0l
sl sl A e Lehiaat o5 Alls DEM dag)s (8 dadly o8 33LG a0

130



%JM\J@M\@A&QJ\eJM\M waan daaly daa
Slad) 350300 aglugile  2eal) oS 2025 sle 6 2311 47 Alaal)
fill 51590 Ll e Y GlIAT UL A8 5isas 4820 (pat) (USGS) 4S5 5aY)
cileliY Al @iy il clelinV) Ay laaidiall o e s lly

Al dalaial Gl cle V) (2)JSE Gans ledom Basa sl DAY clialiss

Legend

dem

Value

High : 1558
—
= Low : 160

e LIVIT .S
Aol dilaies el el JY) 1(2)J<al

:(Flow Direction) abud) Alal) glall Jiai-10
Zolall dalas & LuluY) @Y1 e (Flow Direction) olyall eladl slal e
) A A (e oliall 4L A lisal) aaal aadind Cua (e lin DU A )
bl e 31V a3 aaiedy g Y] ad ) 1) L Byslaadl LAY s

g 35kl Yy oliall Hlassy wﬂ\ Dlusal) a2ty e L LA ‘ﬁ aliaal)

131



Qlad) S dilaia B dpilall Uil JA0) aB) ga dyaal

nslsdysasally Lnslspuell ldenll Jilaty (m¥) mh o sball @lolu agdl
Ay

S Jieg (3) JSEL mamge 5o LS o) i allad aadid Glpadl olad) paaily
ol LS (e 23es ol

(4) dlle Bl gl olad¥) e da (2) sille @il slaal ) el (1) A0
oo o (16) il oall Cagiall olat¥) ) 50dh (8) Al Cosindl olail Jiay
sladl LY S (64) sl - sl Ol ooyl e Ja (32) sl il ola
il Jladll olatl Ji (128) iyl cJlai

&
X

iyl Ak el sladl(3) Sl

132



4 jlarall g Apiaall Lpaigl) o ghadl Adudas U daala A
Sl 3gana aglugiles  2aall GUs 2025 als 6 211l 47 alaal)

:(flow accumulation) sbuall aread ghlie yas3-11
S A sae Cleay 418 JS die (4)JSEIG e WS Glpall asead sl a6
it Al DA e ggiain ol Galdl 8 308 OS o) o e o) Cauaia

il (oylaall JS8 aaa3 (S s 80 638 ) ke sLual

1 1 1 1 1 AN L 1 ll Pz
oA Ead bl Bl J_X 3 A1
1 1 1| 1 2
l[ 1 T 1 2
2 1 1 15| 1 > . ! Z 1
3=+ D
1 5 2 [20] 2 1 5| 12 5
2 =

Ailal) edwall paai-12

e o il Al Sl iy pail) ASuE adaud) Sl ol ) G i 2,
pas Ja ghad (g slsall lgag Al Adbiaall <ol jlusall sty dge all Wadl g 5 40 Y]
CAn Y Glias s oluall

B0 gt Gloall e 5S dad el ) WA sl syl oda S
Juals 02 (sanly 403 8 i 3 LAY 2e i) 2000 dedll lasly L
& (1) ded) (value>2000) Lopall Gias ) DAY 488 3ab Cage Jullyy
A(0) Aedl) DAY 3L 33b s

Sl el il sl Y value>2000 el sl dad L) ()
dhyall Lo papll (e lgprdy Lid Laly JB) dely uuatl) QIS a4 ek
O JB Aagy 28l Guea A LAA) Jla (88 ¢ pS) JS0y daaly Aoy ad) (sl
ek WS Sl maaag s 8ppaall 400 Cbuall (3o S 230 jedans 2000

133



Qlad) S dilaia B dpilall Uil JA0) aB) ga dyaal

Aaill i ol Agpal) Jlad) e Ao gusyal) 8Ll DLl (s 8 (5) JSa 4
Lagruyall Ll CSL Gasall apaaty 43 223 (9 ¢ 8) IS ae A3)laally oS
Al oyl ey Al ) laeY) ey 31 T Jaal) A (e cinaas
Y

rdgeladl) dipall () dgay ial) ddpal) (e Al Jy5a3-13

il (oyll Afiad) baghall e A< e Jgandl dal e Y1) oda st
(5) JREL a9 LS ALl @lgladl) e alaie YL

)

= STREAM ORDER
Stream_feature

e <all other values>

grid__code

-

BN =
Al )l Ay 4y jedll il (5)dsual)

ONAWN=

134



4 jlarall g Apiaall Lpaigl) o ghadl Adudas U daala A
Sl agaaay aglagiles 2l glis 2025 als 6 211l 47 alaal)
tiile A o LA oSl Juad) past-14

5 Aug paall Aihaiall 3 ALl AN ¢ LY adlse aed a3 5 Ayl o2 b
(AN el 48] UL adlsa a3 & SlaeY) Gae 32

Slo aels Aadle chlaadl @y hlie ol daidie adlge sl sldle sl
Al G Al 8 el ad Gan g3l (6)JSAL muse sa LS oluall aend
Con 11 e 08 Judl L sy 0 haliad) 2kl culibal) oLl o
Badizall julzall

0 - 2.26718364

2.267183641 - 6.549641629
6.549641629 - 11.3359182
11.33591821 - 16.12219478|
16.12219479 - 20.90847134

] 20.90847136 - 25.94665727

|| 25.94665723 - 31.48866167

] 31.48866168 - 38.54212189
38.5421219 - 64.23686981

135



Qlad) S dilaia B dpilall Uil JA0) aB) ga dyaal

Cun adaud) Glpall 8L aaatl k) O ually 3591 Auh tlagls a2
dalie ld 8L Aalial Jy LSV Akl i)l el ailgyl el G V)
5 (8) ISl Aniamgally ulaall Bl pe ol L LY a8 58 (Slu (s

- (5)
Dlael c¥are @ld lalie aadl gylaall Jelagll clily e slael ip =3
(7) S0 daiasal) (gyhaall Jshagll gsbs ddaya e slaeYL sl &5 ddle

(11)-

136



A larall g didall dpatigh o glal) Aluades aas dzaly Alaa
Slad) 350300 aglugile  2eal) oS 2025 pls 6 2211 47 Alaal)
Aol )y elaal) dalgadl HloeWh 3] : k) z L) Bhlie g cjil-4
SLll (msall dalis (8)JSEl yedayy DY) hlia ) adlsall Codl yyaal
Dl a2 Lay JSA e pdlsall Juzall sl a5 450 e A4 S
fi dely ol e ple G Ga e Bhlill JS of Cua S Aa
o Al LBl Gale Wl dae )l ol Y e (LUSe 88000) cojlile Lginlise

Al Glaesd ge Ble (A

S A s
— 9.56~ | 37.41°

—— T 30, —28.81
~ — 8.9 87 1__'/"25/11_
- e BRI

(KM?) 3aals0 A0 (e 308 IS5 (8Ll ia gl Aalisar (8) S
slaall aan Gl Jal (e gan e S 4kl cliBall (SLl (agall aaas 4
e Lewidn (Sl Al

137



Qlad) S dilaia B dpilall Uil JA0) aB) ga dyaal

Pl Jgaad Al sl dilaie 8 Alladl) HUaaY) olie 40eS @

Lyl JadY) Jae clea DA e Aylal) ol 48 CGlua &
%75 255 Juialy ghaall Jshagll (55l Jashiy (5) Jsaall daumsal
Adhe gy Copel Lyl WDe dllia G alall e (7)) JSEIL A sal
& ALY aa ofally sl (apd Ji i) o) LalSé edalaial)
olall S il (10)Aadl) Zstll abaull Gljall dalae (e BalénY)
CUPAD pada (Sae 2 Lo dias (e 3l CSle s JS1 4l

gl

(r=)%75 Jlaials Lﬁ}mﬂ\ Lﬁ)u‘ Jshe lnu}fm(S) Jgasll
Apr | Mar Feb Jan Dec Nov Oct | gy

dsked
79.3 | 121.45 | 170.7 | 205.8 | 197.07 | 107.62 | 43.2 | by

Sep | Aug Jul Jun May | gy

Jshag)
8.17 0.16 0.32 11.52 | 53.92 el

toladll (s e dajiad) Aokl Gl dau o
o (DEM) ) z3sail dallan Gb oo Sl Gasall dalue @il
Sl sla3l e Al Tnglssuell Ol e dleVly GIS aliy
ot oabad) Gl Jalas b Ajnoy S G ylaally xsendll (lally
(6) Jsally manse s LS Agla clilia (5 ) gdlye JLia) 5 sl dibaie
L (9) Jsab

138



%JM‘J@N‘K#M‘?JM‘M oaa daala das
Sl agaaay aglagiles 2l glis 2025 als 6 211l 47 alaal)

S gin ol (15.6) 555 0333 pmm ST (D) il Gl e m
i e e e (14.1) a3y (55 pns (E) bl (bl 4l L
Alea) maad Lsin ceSa jie sl (9) 5 (3) c oAl oliid a5 L Ll
Auh 2 Lgie S i osle (46.55) sl o3¢ ) padll aaas
(1555 Ayladl) Nl Y 580 (50 Baad) skl e Al el oL
S) UK S0 ALl el Giadl il Jy L)

e GA IS A aaa s 1(6)d52a))

axal) dalia bl el G5l 5 ohall J shel)
Ss | oty | gmsn [ FRRIEEToge0 0y | 1d
(20 | Cooostad | € (2
B 4.45 37418021 0.17 0.7 A
Buy (e 3.5 29683360 0.17 0.7 B
A 8.9 27014858 0.33 1 C
e — 15.6 39554426 0.36 1.1 D
O 14.1 35833162 0.36 11 E

139




Qlad) S dilaia B dpilall Uil JA0) aB) ga dyaal

(t_\aSA B u}.glA) 3aa) g lgagnng Awadll :%:\B\AM C'_l\_i“)a.“ L) cﬁ‘}A(9)d&sﬂ\

: clalingy) -15
copAl s adsall Cua (e dle QUIA adlse el paaS S L1
e 22 i Osle [46) )iy Ly Jlall Saall (st Auhall aaluds 2
CaSe s (sale (88) dikaiall i aal) aly Gum Aubl) oda (3l oLl
EPL
Lol il b opanll ALED ol AuS gaene o) Auhall ekl L3
a8 Apalll o8 2y Lt (xSe e Opile (46 ) aly Al ddlaie

140



@,wu&.,amt@uuy\eﬂam oaa daala das

Sleal) 390308 aglujlad aaall GlS 2025 ale 6 221 47 Alaal)
o Al Bl ol el A (a b e IS8 et )OS
EWIR R
: Slwagili—16

ol s Al Gyl alsal JS3 ABlas Al bl el .1
UaeY) slie (e 3ali) A jlad Euaall ciliil) e slaieYl

vie dghall cl¥shell clsnll e alielly dvsall alal) e Jumi.2

raaball -17

14 5SS a8l gal)

www.usgs.com—1

s Anial) aal yal)

2- Mohammad Burgan, Using (GIS) in exploiting the running

rainwater in the interior parts of the basin of Wadi Gaza — Hebron,
Journal of the Arab American University, Volume 5,2019

3- Oula Ali Hakeem ,Sarra Al-Habib Ouerghi), Integration of

Geographiclnformation System (GIS) and Analytical Hierarchical

Process (AHP) for Dams site selection in Wadi Numan watershed in

the holy city of Mecca, Arab Journal of Sciences and

ResearcPublishing ,Volume (8), Issue (2) : 30 Jun 2022.

4- Ahmed Ra’fat Ghodieh, Mohammed Abdallah Burgan, Wadis
Network Analysis and Determining Optimal Sites for Dams in the
Western Slopes of Hebron Plateau Using GIS, An-Najah National
University.

-

4 2l gl jall

2007- e b3l oy Aol Bl conlsg ) gpieS
2008 ¢ @ mh 3 z\:zﬁj.d\ MJJ.@J\ :\:\E 3 (1)%}})#&(Q\Mcw§)_6

141



i) Jgow ABlaia B ddilad) Cild) JAT) 2Bl ga dgaal

)Y Ball Laslsdysegall paibadl) dalat ((me cOlialls el aialin) =7
pstell 4)¥) Aaall ddbaall Clasbeall ity el Gupil) zisas padiuly
.2016¢ 9aladll cde Laial)

2016356 U jae asls el Hpallailad) cluhall dalall 48 ,20-8

Dlx B D6 vas b bl Al el Laladi(Jsix ) -9
2019 ¢ Jaen daala ¢ dnaadl Lanigl) 4 ¢ yiiala

LS ¢ ivale Aly cdausyl aalel) Gasal k) lsalle( alllae <)-10
2021 ¢ Laea daala ¢ duadl duigl)

Dlsall Aalal) Aiglle oaalall s b Aduadil) A8la) A3))sall Al g5 e 11
2016 ¢ 4sldl 3y)sall 3yl ¢ dilal)

142



