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Spatial Modelling of Soil Erosion by Water in Wadi
Sidr Basin Using Geoinformatics Techniques

Abstract

The study of pedogeographic characteristics, particularly soil erosion
rates in drainage basins, is one of the significant topics that must be
taken into account in light of the state’s tendency to increase the area
of reclaimed lands. Besides, studying erosion rates according to
mathematical models can be used to estimate the degrees of danger
to which these basins may be exposed, which affects the
sustainability of resources and their environmental preservation. The
study adopts the quantitative analysis approach and geoinformatics
techniques with the application of the quantitative method using the
RUSLEmodel to estimate soil loss due to water erosion in Wadi Sidr
Basin, which is affected by many factors and processes such as:
geological, topographic, climatic, and hydrological characteristics.
The factor of soil susceptibility to water erosion represents one of
the most significant factors in estimating the extent of erosion due to
its impact that reflects the characteristics of the soil and the extent of
its susceptibility to losing parts through the transfer of sediments and
the hydraulic processes associated with them, as it is linked to the
texture and permeability of the soil as well as its organic content.
Accordingly, the areas exposed to potential soil erosion annually in
Wadi Sidr Basin were classified. Field investigation helped confirm
this, and monitored some pedogeographic evidence and phenomena
of water erosion processes such as: bottom sediments, mud cracks,
and terraces. The study concludes with developing a comprehensive
and integrated plan for sustainable development in Wadi Sidr Basin,
particularly agricultural development and the development of sand
and gravel quarries, and proposing several means to protection
against the dangers of water erosion by constructing dams, reservoirs
and culverts.

Keywords: Pedogeographic characteristics, soil, water erosion, Wadi
Sidr Basin, Geoinformatics.

{r)



ToTE glgy [ gpinelly galill muell sy gy dealy sl Wa 2 dla

-

Pl
>slondl leay cuady (pesd I Soil Science gl ale audy
dellaind o laill (ks oanh s L5l 3 Giay (53 oLl a5 Pedology
il Bl galids leugSsy Ll el e Gl ally
g hall raan jadgis clall el L€ A5l 3 Gy sl Glall 589 Edaphology
L plaa) iy ) Aegall Sl gngal) (e ‘;\);;}Aﬁs\ aill 2asg .4l 4D
MM;‘MGAJM\JAM@&A\L@_&MS u_d\djﬂ\uamhwj
Lald lgte o Al cOUCaal) ddjaag o ol gl 8 Dl QllKa] ddpea B
b Aaaled) dal e dlld gl eV il aladnaVl gally cdsldl 4yl

(YA cand) Lol dalvia) dpanil) (gaaas

o 033 g Laga Dige Chyeaill ialsal (8 A0l Ay i ane Ay Jiaig
S b Aalaid @bbiz\ Gilalue 5215 gas lgal alat) Ja b duals ¢ e
lehliy lguaal wliwiy . Sheall sailly o3l alisill 3 dagall slaall (saa)
algal " 2\_1),_\5\ CYaee Ay P e S WS alall laally @l
Laidy) L dam 8 G ohlaadl Glagy s byl zalall 385 sl
(Y09 cAhsl) alsal Aoyl

ol W pal¥) s JS Toud Lol dupll dala) dall Caagi

L) abiladly 3)leall deltid Jlo 55 sl dalaily duclaals ddy Cilels
Yl Chy puail) sl dals, Aoyl s ol LS Lo dadall jigg cledle
.(Ganasri and Ramesh, 2016) husiall (e dauly degane Ja 8 cauly)l

O dalae pe dhaall lagleall alaig e e Hladiny) LS ey 23 My
zisad eladiu) PIA e Universal Land Loss Equation Zdullell Lfua\j\J\
Lpaill NV ona Lgatl (e hiidll e 2l e adiey 53l <The Rusle Model
e ll 285 lly Ga ) pmall sl lalassl sy Zyail ol 6 (a5 duyhadl)
ol oSl il i3y eCspecil) Gasay Al elaall ) Bl clelshs

e}



(7°T2) Liyll coyma @naly gagag Boyill Eilall dypesll dglLall aiagll

L) Lyl e 535k
rduyal) ddlaia

uadll a2l adll dums e all Gl el Haw (galy (s Y
e U On s alig cpusadl @lal Bal Cilall e o () duse
Ve Ve 50T el or Jeh ha s Yled YA oY "oA Y4 vg oY
aal dbalgd galy Jleddl (e sanag 281697 dalie (msall Jaayg (54 oYY
(Ys) (A8 Llew dimg Ol 53y asindl Gag Al iy Gyl (53l g

ryee. rr E rr"\..'."E

\rv"al.'."E rr“.l'."E rr°\l.'."E
Al ¢ V49Y L ov e o) Gulie Adle pd Wil A e dlaie Yl @bl slae) :jaadll
Arc gis @b

e gy Gasa Adlaal) allaall aal (V) JSa



aTTL gylgy [ gopanelly gulill muell Sy gy dzaly sslaMad2 il

Arc gis gt

S (sl pagst Gl Gy sl (algad) () Jea
ARl clual)
Lahall dihiey dule Ay peae B Lghon Libragadl Cluball s
B oSy ¢ gals Ll Al b () 8 Jual e (S5 ol dald dda
oany daslsdysasally dagleall Gluball o el du)all diliey goaase
el (e AT (3halial dhansaul) b))l
Ly el Bpda 4l e @Ay s lgegagay (VAN call) duly e
iyl (msal Afeghyedl (ailadll Ay gl "Aaslsdysass
Owall hal dcajad) CSWY) waas ) ALEYL dasly el pailadlls
Aiaialls donslshysasanll AUl aaly L)
sl glhadll oAbl HUadYl gegdages (Yo )€ (Samudl) Ll e
Clsling "Laslisams by glaall aa L e o) Gob e 8
obd A ALEYL okl e dsadl ladg cdalially Laglsall (ailadll
8y



(ﬂ"fi) Ll coyma @naly gagag Boyill Eilall dypesll dglLall aiagll

-Guhll Bsladll Chasiall o dlsall d$)a

gl gy sags (B agunll @ilill ol lgegimga (Yo VA ¢ cpadlall) dulyy o
paas clgling "Adhall Glagleall alad B emRUSLE z3ga aladiuly
) eladll pailad Ly ) @i LS o Mall pagensl) m3lll @l slabial
Ll Gl Cllaes Wil g

s (5g s Al Al oS vl Lgegiage (Y019 cdped) Ay @
lgliiy "aey o lediully ddhrall Glogleall ol alaialy 4 Ay
Ljiaghysall pailadlly dmubll bl dexiical zolall didadg )
Al dppaill 7 3sas Baadad il ) ALY L sie (gals s dunsls yuells
R R

s L Gabadl ) Aulial) dadalll’ legage (YY) caaal) L e
L yeaad ol Jledl) daldly cpal) ale (s Aga (uly G Lok daaiall
Latlhaey Al bty (SN il clsling Al daasled)sesadl (A
(Bl bl e 3Ll SIS mjsll santy oY alasial LA,
s Alabeally Lalad) el pariall ddsteas dlac] K .cihadV) e Jalail aaaty
Chaie Jia LA 7y cdlual Lahally diliadll Gyl oo lewld G
RUSLE Jul) 733 I ) Jalsal)

sans (B Ghadld Lpll LLE ol egiagag (Y YT clipdll) duln e
gl Al cegly JRUSLE dgallad)l daleall z3ga0 aladinly canly 52l
el Al diladl chatie DA e Jied ddise Gilblaead il
Gl pailad @llug (DEM @)l Gupsill z3sai tleie (RUSLE
Glogleall alai dan Jaly cdphadl clibdly Sentinle-2 dsladll 4454l
i) yaad)



ToTE glgy [ gpinelly galill muell sy gy dealy sl Wa 2 dla

sduyal) calaai
G oo Jledia¥ly ddhral) Clagleall ok e o JalS3l 2l e
G AR Shuly Al Lyl oS sl e cddhragadl cilu)l
Al Aty Ol pas pailad
D3 sy Gagns Aull Akl dupeall b sisall AalSal) cilpsiall aal Sl e
¢! (griadyally (oSI ulaaly
Laiilly lehays cdaihragand) diVally il dfladl 4oyl hlie daas e
M Sy agan daltiel)
:danl) mela
Al A8l Ayl G DR Ay (8 aS) sl giall Al el
Gl Zlay e saly phagal dpwlially duasls yuglly Aol (ailasdls
ShaY ety el LCalKuallsl A jiaghygallsl dunglgdygall pailiadll & el SIS
Ol LllE (aag clgans joaig cAilall dopmill Ll g iyt ) (S
e (85 (s Aaltiaal) Loatil) e clld il ddjadd lgia clial
syl catlad
zisal S k) ki pe oeSilojsiilgal)l lii Al cadel
allai alasialy Al Ul aelgdy cdadally e e ladinY) dualiy RUSLE
Al Glie adlge 20a3 3 GPS dudlall pilsall
b (sl agas Ayl Auilal Al cillas g Jalgad AilSall Aadall) 1Y
O T il Aall gl Al e 55 Al lleally Jalgall 230
Cllas] Lgiaglan dayd andiy ydall GlinsSill 48 jaal clldy cdonglsnl) (ailiadl)
leaass dapdg olboall depu o layiliy duwslil) (ailiadlly cdupeill Jalgey dosal
Aty kel dalay alial) (ailiadlly dopaill e o Layili o8 (1
LY sl e lelln (K Ay )l

Ay



(sTT2) Lyl coyma @naly gagag Boyill Eilall dypesll dglLall aiagll

Amglpnll Gailasll ()
i g aslopall Sl (ae duhall Ak dasglgall (ailadll el
Al dagenll pdall Culas Al clilead) lgibaal Al SE Ga3l) eda
By call) Gl i Al Al aalgll ) ALYl cdigailly Loyl Cliles]
tst Lo (V) Aasls (Yo 1) oo (V) JSE e 0
£ adaly Ol gy dalue Jlea] e AR S Gl @l ‘;1:.,,.3 °
Caly il (@pillall guac) Uny oSl L el cilan g
Jle b G as oo Blhe say ddihid) dalue JJlea) o 2V
DAl aginll b tias o] (galgs (el (galg) Llal) plial) Siasg cBjiall
IVEY Dowsy Gpablll jarn pia 18 ol B ad e gl
damo dig Al Hedally Aol eduall (e dlalie Gliads e GsSg
A W il @bl L W @galgd pad)l (gaally i
spadll ile jial Lagigl Jualias Jola) ity (7€,7) ADla 0s<5 i
b G e e ally sl (ZY,V) ke cpsSss (Ball, 1916)
cdiby Jylas

) (o fn gl Ay a0l e s aie YU A aldl ae) : aaad
V998 dn )l dalad A (YO 1 s
S (5dly sl daaslgaldl palladl) (Y) J<i

{4}



ToTE glgy [ gpinelly galill muell sy gy dealy sl Wa 2 dla

S (g3ly LAz daslsaal) calglly il (V) Jgas

Gl 5l 5 Sl sl

alad
a gV
Gl e sladlall a5
2y el aaleal
<l
p S
Ose A elea
R0
Dlesus
Laall

oY) G gaall

JaaY) Cpan gaall

(oY) alll ) JauY) (e ¥

(JasY) )l ) s sl
G sl

s palall

)
(7) JS4 e alaie YL Ball) dlae ] jaaall

S sy pagas gesall daely Jighl (Y) dsss

goaadl | /SE deEpSEEIE L e | s
B s D

£A )Y $ B Y. 22l

Yoo YV, A,Y YY,4 £Y,YV YA

Yo.,0 ¥on 'Y,V 1) VY, Jshall

Y Yo A, ¢ YY,4 £V, Y YA

(F) J8& e alaie YL bl dlae ) 1 Huadll




(sTT2) Lyl coyma @naly gagag Boyill Eilall dypesll dglLall aiagll

YooY e cglaall dul ol aadl
S (saly paga Gualglly ligSil) Gans (V) dal
FEY,Y i Cun e galy pagas Al ST GBI il calinsSs Jua o
seac V) a0 DlgSs Ve e OS0 a cdilaial dalie Jlea) (1
Ga ATV, cly Al SV dabad) (psall) seme) i (s iy
o) sl Sading cgpalih pn aa e Cilling il dalus )
QA alaadd alu) oSl Sl 13 Siasg (YooY (o) aalil

1y



ToTE glgy [ gpinelly galill muell sy gy dealy sl Wa 2 dla

g ((VA9A () Byse sl sand bl lede ey Al adaiml) 5
S5 sl syl Gl 48,80 daally Gl (galy (s (sl 1
calliy silly AAY Ay (Oassall saac) Hlose (sS5 agly () das))
Gsing Gisin Ldiig ,AdhueglaieS sacll 53 Jhleg saal Gra saa e
sl g LB e i 15ha Cpsall 13a Uy () dangl) Laall O dis B4
39la ol gl 3 L e (gl sy ) £ 18 ol L allsy
Cas) peae ) i g dibaiall Al s (e 0585 USI /Y0
Gl ) il (Dle @ san oo il 3 L) oS G dbaa
Odlal 4 Gla panl g sas e dassy (5S35 (Elsyeb, 2001)
s ) ALY el ) by s s e GsS 3 Auba cpSi
Jile Gands csslall giall (B (gilb Gl (a s oo Bl g Ll
055 1 Gpapadll Sl Ul L i) sl 3 haeaYly salasd
Al paslais€ 5ol 53 Dby il (oin saa e il il lase
LoV o oy g Ble e 0sSi Gundgy (sl duallyg o) dasl)
Sl dap e ol Lo L ) R s o SIL
Slih e 5530 Qb)) Cilish @l sy (aeall Tasially i) (il
s A Ge O G e ales (e Wl bl ol aal)
(Dlally Jibll e iy Gl d9ng e ub G s e il
S 0ol daallyy ¢ oy oy Blay Jiba (e Lalids disae ) ALYl
e Ulals cpagl) e DA g £0ld) sl e ik (e callid
e il S ded Baly bl Ry ik gl aal
el nally L g Ja1sy Gl e (gind Al gV
gy pam dalee Jla) ge AYOA bl Gl cadyy i e
S el lisSs dan B il B b b S ey oV aasl) o
il G o ol (puslsell aac) gV Cnls) Jaady cillilly

vy



(ﬂ"fi) Ll coyma @naly gagag Boyill Eilall dypesll dglLall aiagll

Al gl (e Iaads e Blae oo cdabid) dalae Jleal e 70T,)
Gl 03 dasda (alidns cdaclill JLo)ll ) ALYl wdlally sl e
b andly w8 gie cindl Al jsaall pailads Al Gl
Lol J<5 8 el Law Al jeaall hlie ws ) Lag¥) olad
lealio i ) agY) el 8 (Ruges) — Agaia = Al) aall (e goiia
dacaall DY) & gyl b gigms duladl edaall ol degena
LS clgtlian ing lenlie e 3g¥) Olad ajadid duadiiall £035Y)5 disual
ey el dues g liyl 3 el dua V) chleYly dsadll cillee (f
dadldl (o3l axid dueill Lag¥) A cndgyl) s3a dagiy 5l Hlaal)
S sed gl saleall gy Ll Ldwall e (shags camsl cne (g3l
B9 Opagivnll) jame ) an Ally gV Gy aa SBI gl B
Ll dalse dad e dasll) Lpaall cilidd) e dbils GlaS e Bl
el hae daieY) auly Mge 058 Gl cAiall cllall syl
8B Y el (Bl s (B elsl caas dpdall wdlally cluasdly
Gualyy (b Abiaially ¢l dilaia il JB 2y clgia ST 70, Lga
Gudg g cJlabially aally dabisall Jlayll e il lly <l jaaslailal
- iyl bSOl e calling i
e calee glae Cl€E (AugSill GASA Cpe waell du)yall dihie Cucayes
G G asal) mha ity aobd e Ayl dalsey cililes DA
G i @il (i, dadaud) shall A amg 8 LISy gl
gorall 2ae by 2y (Yo) 9 cduysl) Ll Al Jae Jgu Las cpland)
Lty ol o Jledll olaty) @il (YUSE) leam $A Auhl dibi
oS Y skl paena bl dilia gaaall 2o ) e L),V
Cialy i Gagin - Jlad ol G Jolall ol aaall elses L el il
Cilaid Johall 5 aaall elow s Ji W Mgl e ZEV,Y 5 TEYY

vy



aTTL gylgy [ gopanelly gulill muell Sy gy dzaly sslaMad2 il

Wil e ZAE 5 V.Y by 3 cne Gagis - B)d Jled sl
((Ydsan) Jshall of aaall elows ZYV,) 5 Yo, Canglyid cilalasy) il
ASa A @ Gy 2l Claladly Sl g b gasall el g N,
D gy il Aaildll (saly ddlg) elill pe ) maid cdadadd) sl
Aalall o)l Haw galy e el (Gaall CaeSal Al A5l (e oo
Lol il saly 3 Jealsdll aal A ysall Aglasall Zahyal) (e i WS
Gob oo cnall dee H3a0 il cJualgdl) e oliall Coputi Ladiad A5
il Braill dulae L1 Jaalodl) S Jgaad) ol 3855 e anlil) arall
O ool bl dawtll (laall Glad Chasie Cilss o Jualsdll dnng
Lo jiatiu) vr 5 aw Yoo on Lol zohiy WS ddiaY ey o oo

(Yaas)

AARA s@\qu\ K.uba.\\ :).\.LAA.“
S (g3g Uags ssiuaan Jualsdl) LATH (V) dag!
¥ ra (g3l asal A5sSall dnslgaal) il gl £t o Lae ey
algad aglaiad Aoy Ao Jally canllany Auall go Dlial o ol uail s3)
Bac e UpS (0955 S ) dnaslgad) sl dulys (e (s M (Adbal) JSanl)

1oy



(ﬂ"fi) Ll coyma @naly gagag Boyill Eilall dypesll dglLall aiagll

e Dlally Jalall Jie canill dlga Hedoall G Jals Slliag (Adlall dehiss Hsia
138 35as 53] ¢ pemnll paen 8 Lujs el Ay conil) Jalgal daslia 23] Hsaa
LLis o8 ey sbaad) Glpad) dald £peil) Jalges 20l Ll ) aojsill e Jaadl
O b i JaaS el agag of el Yy ol gl 8 canil) cililes
LS cchaniall aliea 8 Aol asill salh gand ) sl (gruall Jaall Heda
ALY dedoa € L o Ledagiug calgall @lli (o elial jligd) ) @lld gl
il halic (3685 Gayh e Dndaud) olall AS)a angi (A goaall Ha dlld )
- Gl Gl Hdea Sadi WS LAl sbaall Cda dale yies Ally . e galal)
e 35 gl Jualdll Saatiy - Jualsilly GoRll 53 - iy jsdia lgalina a9
Sl ila (Ao dualsdll (955 LS cdibidal) Aoyl el g dusaill Clbilee Lganils
il edlial () Adeall o2 (53555 cgyiall YY) llee Egaa A
coaall Bl il S ) ALYl dudial) cibibally candglb 435Y) sy
:@ybhﬂ\ gailadl) (¥

blay lebloY allyy dapll S ddee o dpplaill (ailaddl 5
uld) @ o Al als e hegdll dalall seli Cus (Al Ll
oo s Lea Siall dallally adaud) Glpad) o) asial sas ol LSS (V47
Olel s3ga5all o KB Liaje €T chaniall Jawd Ll o WS Ll )i
(£) S8 meagy -l sl 4 el 03y ahaudl gLl a3 cu
e gy pass mhull pailad

{rop



ToTE glgy [ gpinelly galill muell sy gy dealy sl Wa 2 dla

i dayty b Jle T Syl sladl

15 1Y,0 483 STRM (o)l g 5,Y) 73 508 Sl alaie YU &all ol 1 jaadl)
S g3y saga dulall) pailadl) (e () JS&

Seal o L0y Te tor o leelingl wgy ) al¥) dalis Al e
Jis Ghhia Lball (galgl oliall asadi Jad 3halic sy duhall dalaie dalaw
E.Jl:tj LA‘C Mb ans <t ceiall dx18 2\.&3{9 cdaaldll L_.QJ\J el.m_g ¢dpl)
Jiad Laidiall cleli V) Wl el c¥aee 53l Jalby (ol de
O VY Ay e Vo e leelin) Qi ally Lacasdl) dagyall dilaie
caniy ol 38 ) coleliny V) Gdlad) (sagd du)al) dahic dalue Jla)
zabiiall ) dedyal) cle i) @y ghlial e candg )l Jag oyl

)38 (pe suadll GlylastV) 0 Eus o laatY) 5ok 8l Dl djas dodee Jia @
lylassl dayn 2y Al caal¥) Jdaxid gl JSBy Candgyll Ji e sl
C}b:‘:' [9XS U“‘:’:l)j‘ Lﬁ)ﬁ"j‘ Qg {;La.a é dwj Jov,) dalue © f0 LA‘:
Sal e 10T 553 VA SV o llas) days ol ) )Y daliss
ciblally Sl bl bl jeaall (mumiy dadl sle 335 mpa Pl

11y



(ﬂ"fi) Ll coyma @naly gagag Boyill Eilall dypesll dglLall aiagll

G ophall JSB ) s lee cBphaall ddalall Gigaa ol 223l Aglal
A das Lmddiall Bhaliall (3 cadg )l oSIs Aigll cllaady) macd (Jiladl
Al e laydlis oluall (38 868

Aleadl) olaall 4t i) Lyetll Cigon b Leals 13 JlaadY) olad) cuals
Caon Jaadl 130 e Dol Sl olat) (35 mlacdl Jua oladY Ty sl
olail Gy Asolally Aal (galy a8y 33T L)l Gaall o
YY1 s dalie b Jedll B8l — ogiall oally ¢ 8l — il
olad) dalall (saly 233y elly ) ABla¥h « jaw galy ags dale (Jlas) (e
Lsiall — sl

ool il gae LS (s)asily raad) Jok) b sahall dalad) juia o
@aall Jsb (g i dale 5¢d gl JSB Ve e Ll sibal)g
Ao A sl Job claaal 2 Eusy pylasil 3y codly s (salsll ()l
e Janad (Shinde, 2011) Jlaai¥) e 79 JSITe Y,V sk olasi)
L el ol e Ayl i a0 les e (L Factor) Jshl
Dhasil Je dpaill 80 sa lua e (S Factor) Jlasi¥) jute Jem
Sl gLyl 83L) e ey adll ¢ Ul ol 3) (Almouctar, 2021) gyl
oass hu muay Al ded e 2k lee gl (e Al lieS Jaag
Al e 2lae¥) 5 a8y #lys laal (e Gyl Jalgad BgiSe el
: ()2

LS = Power {(FA) x cell size of DEM / 22.13} %4 x power (sin
((slope) x 0.01745 / 0.09) '* (Moore & Burch, 1985)

J<a Caias laady) dajag Jolal) dale ad of (£) JSED Jias (e ey
Y, Jlad¥l dajag dohall dale i carly Cua ¢ o galy pragan ghliadl G S
guiall 4al8 Jie Al shalie I 28LaYL L)l (silgs opall (salgs (oY) (5350

Arc  Aadid P (e lle Jsaall aiy Gl oK) 5 FA e laily goaall Jsb Jale (LS O
Hydrology
{1vp



ToTE glgy [ gpinelly galill muell sy gy dealy sl Wa 2 dla

dhe gl bl s die 3sas G el Lee cAalll ding dagfine ding
Glss Sl (5ls aliay oy u den dihie b Ll Ll el b a )
Y05 )Y G sl ol dag Johall dale ad old i

LAl oS ddee o € S8 5 mhall pailad O G lee O
a1 days mhadl L)) oaf (Bl s b A5l L) Jaliy Lgdalisls
by (Malby Ol depu saly (M sae gy pass (B obaall s dAdlaie (B
dadtiyal) Cualial) @iy bl (e gyl iy cins b agad Lae il Y2
o Lage D s Jlaat¥1olatl o el ¢ AT wea oy - S Gl )
sl ol slaty Uy Calg il Alasall slaall d4a® Cun Llal) dupaill Gigan
Aflall dppaill Gigas i e h Laa (gl dpandll dag yally Gl (Graall sa
paplsig sas JB Chanie d5agy cpapbimill g ) ddhesiall Jale iy LS
coasnll (9AY) Ghlial dlie duadl dagyally (i)l Gad) 4 Blaus S
sl pantl (Bhlie lgleas Laa
tAliall (ailadd) (7

D CpsSs BaS agh b daail Jalgall aal Ll (ailadl) du)s e

o el 53 53l (S i JadY) Jolaa aalus Cus (ol e lajuss LS,
IS Llly Chalsall shyall a1 g o LS elgling Ll cliya Jaad
Aoy (b plall Glays i) WS Alall panll gl (e clld ajas paiese
pailadll Al 3 oalae¥) S a8y (V4 aleldl) Ll e )
(0USE) 5 (YUsan) cplS il ¢y Gabyg cpusaadl illane e dalidl)
SINESH{

& il ke Cilaa Cun G 53y Gass Bhall day Y ane (il
TN gobE G hs Ay SRy (BBl TOYY,T Bhall gy daugie
Auhall dikie dalie Jea) e Z70,Y Jid Cua duhall dikaie alaae T YT
ST E Al dalue Jais Al YV ES T YT G sl ) Bhall das el

{1ay



(ﬂ"fi) Ll coyma @naly gagag Boyill Eilall dypesll dglLall aiagll

st Bl s Jaugia @i g ¢ e galsl Gatll el e Jaeg¥) s3all e

NV ane AP L ool Al Aagyall dadaiey JSl CYYLA AL Cuad) didi

caeat] ol (o gl (g a B ) (535 Lea 5 s 533y sl

Gl Cun @hall Gl Bl ae dealdy el il S aSSie dss g

.(Egyptian Meteorological Authority,2016) oy danas © )Y WLl
A dibie; Lalal Gailadl) (¥) Jsis

311 2|9 i Yl s sl x| 3|2 33 3
j%11a~%11*%5a%133
Ax nbansie
YY, 0800,V E Y AV YO Y YA FY Y, YY Y, Y0 YA YO, ATIYY, YA YA, 0Y V0,41 Y 0,Y) AN _
(@).w)aj\);“ —1
OY,VA[0§, v |0V,0F 0T, YV |0f,0F oY, 1Y |0), ¥ [£V,YY[£0,8) 7,00 |0Y,£0/0T,VV|0A, VY| (7) Lpudll sk N || 4
L0 RN AP T RN ISR ISR T IR T T IO [ KYZ T IO (p0) e
Ax nhdie
YE NIV, YT, E YLV YA G TN, 00 [P, 60 YA, [YTLAYY, a0 Y, YA [Ye,e | T N
(A_J}\A)DJ\‘);.“ 3
00,£Y09,08/08,) 4 T+, Y4 [0V, 18],V 01, TV £3,A4 [£A,AY[0F, v+ 00, 7[00,V 08,AY | (7) Lywaill 4, 51 ) i
VY, Y8 [V,Y6 [ XY | oo | eoee | coee | coee | oee | YA TXA] Y,8A [ Y,AY () JaaY)
YV,ov| 4,va [VY,96/19,0V Y¥,0A Y0, TV Yo, YV|YE,00 [YY, TV VYV, 0A V) A A QA | ALY “""L‘“}“ E
(A_J)M)aJ\_)ﬂ\ 'ﬂ
YE,AY Y, L e, e [ YT, LYY, Y, YR, YR, LYY, YA, [ Yo,e | £Y,0 | £7,0 (Z)Mﬁw \4_1}};_)“ s\{lj\
YUYEY,89 VL, Y,V L oYY Lo 0Y oA e PYLYY YY) YY) Y, 0A Y ((M)JLLAS!\ 3

Source: Egyptian Meteorological Authority, 2016.
Ayl) ddlaias Adliad) cillaaal 4 il Jale Glaa (¢ da
U 2 A o 3=

(R) hal & 125 Jale (o) Jaed s siaadl Jandl) 2alidl daad)
Y. 'Y,aY )
Ve od \Y,v0 Sl
YY,VA Yi,ve Cn S il

hal Jalas dlalas e alaie YU £ald) slac) 1 jacadl)

t b (g3l pasas Akl Ayt Jaley SladY) (<
Adlall laliall 8 Lol Calaily Ablll Loyl Lilee Gigan b UadY) aalas
Labdll Gl ll cabadl cl¥aea 8alyy psdall dlad saly e Jaxd Guas
Jeha iy Auhall dihie adiy o hadl Glpall Gigan pe 3SSeall Ad iS4l
ole g Gugadl Aasag el VY Ll eds 0l Cuile dlase Calaid HUaaY)
Loty Al s Aplas pd el an ¥YA Gojle e aw () dlasag aal, VA

1ap



ToTE glgy [ gpinelly galill muell sy gy dealy sl Wa 2 dla

Cavall Juad jsgdn jUadY) aaei
1aS ST cuila Gugaall duilad jUadl Lol uyall dihie HUaeY) jaem
LS VIV YT ol ae 00, A il il dlasey aalg gy (A Gl s
he BuS Sl il LS V39 YT gl ae YY, 0 ol daaa caly
Source: )VAAE/ ¥V myly ae¥), Y ol dasas aaly a6 i

(Egyptian Meteorological Authority,2016

1Y y
)

Al 2y ) e

Arc Gis 10.8.4 gl e Saie VU &y haall 4y jaill dalas 5 iy gall sla ;50 dalal) 2l ; jaadll
dupl) dibias ddliall Glhaall Adlial) pailbadld) (o (8) J<&

Galaiey sl Cllacosie e Lagic (0) JSally (£) Jsanll (s (e pesing

sl Loy pailall degal) Jing sainl Aal8 dilaia Cipeaill Gmsal ailidl

500 On oS ) B i WS G e de Aty (B3 Gl

Ll doa dilaie Jodid oS YY0 il daluer duhall dihie aliee aee,?)
bl dilier Hie galsd el (aally

b 55 (A Jalsall wal (e LgudliSy AlBlodl jUadY) dseS s Jiayg

{1y



(ﬂ"fi) Ll coyma @naly gagag Boyill Eilall dypesll dglLall aiagll

Blhall Gy Juals Pla o sl djes dule Glaa (Sarg cAupill dupes Sigan
Lada Vo lgin o by shedacalall oY) 2 all 8 hadll Jg hagl 2 S)al)
(IDW) L3jgall ACuall ddlisall 453ka 2235 « (Wischmeier and Smith, 1956)
Sl a8 48y cliawY) By aal e The Inverse Distance Weighted
O Al Ll ldasal giad) illacgiall clily e alaieYl HUady) Jslag!
el sl Albed) 3adas aay OO0l Abled) e slaie YUy Capasill ass
.(°) Ui @laal 5 Map Algebra &)
R= (Px0.5) x1.73 ( Febrri, 1991)

ol L gy pasa R Aphall Lyl dele o juam (0) JSAN s
DUl laaS gl ) elld pagg ccamall A ) Yseay aonsiil) bad dibiia (ye
sl e all Ty 5 YUVE caly lly Jady oS el b dlaild)
XY Ry Al didaie Aalie G s JSa/Jsn) YA (e B aill ek
oul) aalls uddsd (golgy i 53y M) e dacasdll dapall By pe i
O XY, 6 astg  Sa/dsa VAN 5 10,A cp mlyin (Al adll Lali ¢ o (gl
o Aaglall (aly olinlly (siad) dali Ailaie 8 ity cAedyl) dilaie dalus e
Galy Cus A BB S Jen VAN il i ey i galsd Gudyll shadll
Lgdl) s Aadaiey o)Ll juaihy s il mgs dalis Jleal (0 /4,4
Aagld) (gals aliag

Gl (et Cus Auball dilaies ALy dalaiia HUadY) of B Len oy
sllaall A1 pa duald CihaVly el illaad dmje ST mdand) Jua Lao diilad
o dale dleld o acla il dihaial) ally daglgall GlugSall daplay Shal)

e (5aly (agan dilall Aol

€y



ToTE glgy [ gpinelly galill muell sy gy dealy sl Wa 2 dla

rAaal) dughyg Bl days.

e o 5 ) Aahassal) Jalsal) sal e Bl dighyg Bha das s
lehasie gy Jlaa) s2d o dupll dughys Bl das gy Akl dyal
e Lo colally Lal) i 53l I (gplaall Jshagll (sa5d (Y + o1 cubaal)
Bl dad sS8 Ledie g Lduyally dodal) Slgall oS5 cailas ) upll dagyl b 8l
Ll o815 e oy Law ¢Sl e il ) G ) B eld) aay cadige a5
e Al Lpaall Gigang ladl plall Gipas diad e i JElbs il b
lae cdopll 4 elall S anhg Al Ji cojll Hlia dayy (aids ladie ¢Sl
rghall Qload) Gigas dillaial (e 2

chadl Bl dayd Hdge Clua (B 20 e jladin) L e alael) 5 M

Landsat8 «lip oladiul (1)d<e SMI Lpll daghy  dgey LST
ol Al Ay bl dshie Bplae dbale AT YOYY/Y/YVAG
MaieY) &3 gl Doghayg Sha dapd o Joamnlly . Caliall 558 Jias Yo YF/Y 0 /Y0
F(USE) Al clghaall e
Gleled] o L) duhal) dihie dye 3 JS Lalal) DN i)l aill Jagas .
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Wadi El-Natroun - EI-Alamein Road and Its Role in Sustainable
Development: A Study in Transport Geography Using
Geographic Information Systems

Abstract

The Wadi El-Natroun - EI-Alamein road connecting the city of Wadi
El-Natroun in Beheira Governorate to the city of El-Alamein in
Matrouh Governorate is one of the most important axes of future
development for the Western Delta region and the northwestern
coast of Egypt. The study aims to study the geographical, physical
and human factor affecting the road and the movement of vehicles,
such as the geographical location and its spatial relationships.
Surface features, some elements of climate, urbanization, population,
and different land uses on both sides of the road, with a study of the
characteristics of the road, including a description of the road and
the facilities built on it, Detour Index, and spatial statistical analysis
of transportation nodes, in addition to studying the classification of
services available on the road, including fuel stations, ambulance
points, and rest stops.

The study also analyzed the annual, monthly and weekly vehicle
movement and their classifications, and finally the study addressed
the role of the road in sustainable development, whether it is
economic development (agricultural, industrial, mining, and tourism)
or urban development.

Keywords: Wadi El Natroun-ElI Alamein Road, sustainable
evelopment, New Delta Project, New El Alamein City.
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Environmental and Geomorphological Controls for Planning
Fourth-generation Cities in Egypt: An Applied Study for New
Mansoura and New El-Alamein Cities Using Geomatics
Techniques

Abstract

The Egyptian state has recently tended to expand the establishment
of new urban communities according to the latest global planning
methods, and thus a new term has emerged, which is “fourth-
generation cities”. This term refers to those smart cities that are
managed using computer techniques, which ultimately aims to
achieve quality of life and sustainable development through optimal
use of physical resources and preservation of the future generations’
right to a clean environment. The cities of New Mansoura and New
El-Alamein, overlooking the Mediterranean coast, are taken as a
case study. This is done by creating an integrated database using
geomatics techniques, particularly geographic information systems
and remote sensing, so as to produce digital smart maps that can be
used in the future. The two cities are designed to contain residential,
tourism, and logistical services, conference centers, conference
ports, dry ports, areas for light and medium industries, a
transportation center, and various public services. Environmental
and geomorphological controls have been identified as components
or obstacles to the sustainable planning for the two cities, by
determining the type of features and active processes at each scale,
given that the two cities are located in two different geographical
areas. They also leads us to identify the quality and monitor future
environmental and geomorphological hazards that threaten human
activity. Besides, they determine the scopes of development in the
two study areas such as the hazards resulting from coastal erosion,
rise in sea level, fragility of formations, land subsidence, weathering
processes, and the risk of rising groundwater levels, in addition to
the impact of this on sustainable development processes, particularly
tourism and clean energy resources.

Keywords: Fourth-generation cities, geomorphological controls,
smart cities, engineering geomorphology, sustainable development.
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Spatial Suitability for the Potato Crop in Mina
Governorate: A Study in Economic Geography

Dr. Nabil Ishak Francis Saad
Assistant Professor of Economic Geography
Faculty of Arts, New Valley University.
Abstract

This is a research in contemporary human geography in
general and economic geography in particular that sheds light on
spatial suitability and its impact on the production of the potato crop
as one of the important food, strategic and industrial crops on which
some food industries are based.

The study is concerned with shedding light on the
geographical aspects related to potato planting in Mina Governorate
which is characterized by spatial suitability for planting this crop
such as climatic conditions and fertile soil and their effect on
increasing productivity, and other factors. Minya Governorate has
spatial capabilities suitable for the growth of potatoes and the
expansion of the area cultivated with potatoes. In addition, potatoes
are grown in the study area in more than one planting session in the
year due to the suitability of the agricultural environment for this
crop and the importance of this crop since it is one of food safety
crops as it is an alternative to grains and it is characterized by
relatively abundant yield per acre.

The present research also investigates the development of the
area and production of potatoes and seeks to identify the distribution
of potatoes and survey the variation of spatial distribution in area
and production between the towns of the governorate. Moreover, the
study addresses the economics of potato planting, its obstacles, and
how to promote it in the future, something which will contribute to
developing potato planting and increasing its economic return.

Keywords: Spatial suitability, geographical requirements, production
per unit area, self-sufficiency, economic return.
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(1) Guyalo ,A.,& et al., Impact of large-scale agricultural investments on the food
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Hydrogeomorphological Modelling of Al-Zafarana
Area Using Geoinformatics Techniques

Abstract

Al-Zaafarana area, located on the western coast of the Gulf of Suez,
is one of the coastal areas that are most exposed to rapid
hydrogeomorphological change. This is a result of its interaction with
many factors, particularly those associated with continuous water
erosion, and the rapid changes that result from this interaction. The
most important modern technologies and their applications,
represented in geoinformatics methods that give more accurate results
about the physical and human features of the Earth’s surface and help
in the process of monitoring and evaluating land cover changes in
general and human changes in particular, have been used to detect and
monitor these changes and monitor their temporal development.
Accordingly, the study aims to identify the most important factors
influencing the emergence and development of
hydrogeomorphological phenomena and the integration between
geoinformatics techniques in monitoring the spatiotemporal changes
of the phenomena, whether resulting from the processes of erosion or
deposition. This is in order to produce digital maps of these changes
and analyze and interpret them based on their spatial databases, in
addition to identifying the best areas suitable for sustainable
development, particularly tourism.

Keywords: modeling, geoinformatics techniques,
hydrogeomorphological  phenomena,  Al-Zaafarana, spectral
indicators.
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