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Abstract :

The research focuses on utilizing the remote sensing data represented
by LandSat satellite images captured in 2018 , and DEM digital height
data with a discriminatory accuracy of (30) meters , to derive the desert
depressions in the western plateau of Irag, which numbered (39) low,
through the use of GIS techniques in deriving contour lines with a
contour interval of 50 meters , then the (Qurery ) process to determine
closed contour lines , it is followed by isolation and pruning of heights,
there are quite a few desert depressions, its origin varies between
solubility like Sawa ,and the original tectonics, such as the depression of
the Kara, the Sea of Najaf, Habbaniyah, Razzazah, Salman and Sulaibat ,
there is also a variation in the area of depressions, some of which are
small, locally called (Alfaydat) , Such as (Am algharanij) , (Alhulawayat)
,( 'Am faras) , (Albawhu) , (Almalih) and ( Maghitha) , others are
medium, large and very large. So it is divided into four sections, eight
small depressions with an area ranging between (10000 m? - 1 km?) ,
occupied an area of (1.21 km?) , the medium depressions its areas range
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between (1 - 5 km?) numbering (8) depressions that occupied an area of
(27.20 km?) , the large area ranges between (5.1-10 km?) , which are (5)
depressions occupying an area of (32.17 km?) , and very large areas
ranging between (10.1 km? or more), which are (18) low.

key words :
Maps Contour , Desert Depressions , Geographical Information Systems ,
Remote Sensing.

3

D dcadlal)
e e baai midially ¢ (Lghaall palaY) Lol cend dishaall ciliaidial
Oe Lpslay Lee it gajl oo Ble say ¢ laal)l 3 daa i1 JKEY) Ll
O ad] Aadlal) Apmdll Ll 4 iS5 ¢ S gl aialias (& cuglinng ¢ oY)
G Joaad) o Alall sball Gl e 4 Aasnal) LD f danagl) bl i ol
B gl sl Cliaididl oda (e (a3 g ¢ Ball jUaal) LBl aulge b Gans
Claididl) dsgsill delsall ) lelis 3 cleaitiall Gam 3sas ¢ badie g0
Lsw ddee ) lela) e LS ¢ S ol spaiall dpmgall bl Ja (Sl
3@l el g e daadand) it Hedall il 1Y Gl el Jlall da
@i ) g Lae ¢ alaall il 8 Sl el (gine g i) A o) ¢ Cuaslsdl)
clbngd) el Aoy e Glew L)) asBy ¢ Gleall i el S siall
3 Lee Geally pla) 32k Loy (3 Caugaill oy ¢ pmidiall (<o T Lebens
diaill dalee dlaf &5 ey Sl slad) (s5ie (o QYD dam Aghll sy )
RSy el (s pabdiall musiy Gaesd 8 LSy 4l bl g ¢ Shas)
b (e g Ale ale 888 (98 Al e Lin M85 ¢ clalsl) J<imb AL eldl)

Tl dee



- o Y ot s u‘)‘"h‘wl
h-;"“:;‘;& ol | gl ol g gutnbil] ucipd il S Al
T " i ) kil S5 bl bt b il
( &l ! dadly 2020 Jodl yeelS 17-16

emig ¢

[
a
*

& Lshaall cleasiid) Liba sl oSe da) oY) Il 2aam 0 dadl) A
(SGIS it Jlaxialy S Guunil) ilidans e Gpall Glall Luan
s A dghaall ciladdidl kiha gl oSa) Sb e padln @ el dua
¢ sl haghd hata) b DEM 48l o i) by slein) DS (e Zuad) 3l
¢ lepding cladipdl e clmididl Jieg ¢ dalaal) Laghadll vaasl Qurery dilee A
(elis Jualy lealiandis Wilalise Je Capill Land Sat daliadl) 4 5all Al
Cilaisiall ila 3lad) A dedd) daphll e coall lades 8 ien ;- Gad) il

0939 ¢ @l A o Sl ddlcadll bl goig ¢ dujall Bhall duama 4 Lighaiall
Aglhal Gllaall ¢)ya) & GIS clan

GBlaY Luaall Lahmal) cilzlly Lsliadl) daad )l cldaad) slaic) 8 (S 0 Gual) dsea]
dalslly =gl Jinaly d8all asn e dupall Ghall duma 4 dghaiall Gliaididll LA
ozl gkl calasia) ol Lae ST

Ahal) ol gpes dadiy ¢ Ghall G Al a8 Ldban B s Gand) agas
¢ o) glad) am Gl ) el Jsia Ak (e Jeas ¢ Al g3 (m caall ) ls
(38.50 — 48.30) Jsb wsdy Yiad (34.30 =29.03) Lape il on LSl nay

(1) sl L2



Need
QC“. ””0.

4,
‘Ip.,,s ot

Usd 518
Rl Tt adly & gl
A . ——

<03 daaly L) ] gl (Slgil onlad] i k]
S A0 Al o ] 2l ol i) el Gyl gl 2 30

" (gl | uitael | S 90 S| gudsadd g el il | | it |7
( gl ol adally 2020 Jodl geelS 17-16

2gud

asblynl
A1) Aaall

(V) A 3l
(Bl 8 A jal) gl KUl g &) jrall a8 gl

V'E MWE 41°E 2'E 13K E 15"E 6°F 47°E 48°E
L
g W g / Jaasy Sl — |,
: [ Aysagaa oo 7
< Yo
f 'oft\.q.~ ‘: h'ﬂ'm ’

Jo°N

35°N

MON

3N

WEN

0 50 100 200 300 Km v

v

WE 0'E 1H'E 12°E 13°E WE IS°E 16°E ITE ISE

(ML.P.D 4zad ) Ll i) o153 and ¢ dalisall dalalt sLgdt o sl YU Laldl Jae (e 1 joeaall
‘?‘Q‘Y s‘on-n-n/\ w@a%)‘dylé\)ﬂj‘&gﬁs-ﬂiﬁ

Jaddyllg Dandall LYY i ¢ Calidasall Bo))8 8 ) mgiall Jasicd @ Guand) gl
19 i g U N NC ! =) T

5




-~ oty

E”’_.-:’.?::‘:‘:;,.;‘ ardlysll
ot o o g s Al yal! Aall)
ol | gl ol g gutnbil] ucipd il S Al
" ool AR bl JB () (| okt | (3 e | e |
( &l ! dadly 2020 Jodl yeelS 17-16

‘onyg p

Ghall dacan AGY) Clslin ¢ dadia pgieed B (uad e Canal) 0S5 1 Gaadl) LS

ol o Ll 5y ¢ gl gishy lelily (ialuay lgaise Cun (e Lujil

Sl Al A calles o daledly sladll gHlae (i Lghaall cloabiid)

sl daal) kg ¢ Lhadat Jale Cas e Lajall dusagll L Lghaall ciliatdial)

Jeastl) @ A ol jally il Asaldd) cuiacais ¢ dujal) dadagl) ciliatiial sl

)

oY) sl e Lmnias (S ¢ Baamie Clisalyg lily coadie] 1 Gl gl

P (1) Jsaadl 8 seday LSy Cndl 8 dapad) i) Jlasiad o5 clibad) .1

Ljma &8> 2 ¢ 22020 laf LandSat elibay) jeall (o @ dblaadl) 45400 <
e 30 )yl

30 lyjlaie Lyua 4y ¢ 22018 alad i)l ¢ Liyy) Glbly Gl cijig 0 DEM o
i

gl sl « (100000/1) Gabie <3 ddasa (25) cilaaias] : 3l gaghall Jai)al) o
Al dikie e Y andl) bty ¢ 21999 = 1985 ale o Leals)

obiar @hall Baaly dpeph dlja Glaiu) 0 Lasleadly dseplall Lilal) <
oebiall Gty it glgs (yithiydg ¢ 21985 alad Lealis) syl a9 ¢ (1000000/1)
:¢2000 — 1996 alal Lagal) ooyl 3ga ¢

Al ol Gilal agae galyy 2al 55 ¢ ArC GIS 10.6 zeliy Jasiad : clbiaalid) .2
aadiall é)‘&\ (Environmental System Research Institute) (ESRI)
ehaY Gsulall Jleinh dafie L8 Gioal aay ¢ Lihaal) Glagleall dadaf 8
Gl Al Llasy a1 Dy S Sally S bl dalled) cililee
S 3e el 138 pmig ¢ 0 puling Liha IS e lgalaly il e Jila oI
Pty Gl Galaal Gl Le e alaey) 5 3 dae i) mald) o

(1) ESRI , Arc GIS 9.2  New York Streetc Redlands « CA 923737-8100 USA ,
2006 , 380.



-~ oty

E”’_.-:’.?::‘:‘:;,.;‘ ardlysll
ot o o g s Al yal! Aall)
ol | gl ol g gutnbil] ucipd il S Al
" ool AR bl JB () (| okt | (3 e | e |
( &l ! dadly 2020 Jodl yeelS 17-16

‘onyg p

s e oS layan oK Y las 5,8 zalinll 138 Cliaee o) 2 Arc Map zaliy
P D LaY) oVl el 138 sy o (Sa jeside

el b Alenuadl) A (1) Jsaad)

EREA Ll | skl daiial) dgall & sil Olsiall o
100000/1 | 1985 | &) | S ¢ dsleed) ¢ dalal) slinall | ddle sk dsy ol 1
100000/1 | 1986 | JIs¥) | dSuall dalsall ¢ glaal) 535 | Ll sk 2l g 2
100000/1 | 1986 | gV | aSeoall dalisall ¢ g laall 5f35 | il gigh e lall 3
100000/1 | 1986 | ¥ | diSuall daludll ¢ gliall gf35 | Ldhigugh | (sslinal 4
100000/1 | 1986 | sV | L Seonll daliaall ¢ gl 53f35 | Zuilegagh 55) 5
100000/1 | 1986 | IV | doSeeadl dalisall ¢ glaall g3y | Aihesish | V) 6
100000/1 | 1986 | I | aSuall daludll ¢ glaall a3y | Adlegigh | cusdl s | 7
100000/1 | 1986 | ¥ | & Sual) daludl ¢ glaall iy | ddlegish Al 8
100000/1 | 1986 | ) | &Suall daludl ¢ glall 5y | ddbigigh | awalldcad | 9
100000/1 | 1986 | JA¥) | dSuall dalowall ¢ glaall Byl39 | il sk 85 10
100000/1 | 1986 | ¥ | dSuall daludl ¢ gl sl | dlegigh | sliaall jue | 11
100000/1 | 1987 | Js¥ | duSueall dalusdl ¢ glaall 535 | Adlgish | Gu)ld o Cams | 12
100000/1 | 1987 | I | aSuall dalecall ¢ glaall 5l | Ailigish Lulad) 13
100000/1 | 1987 | astll | aSeal) daluadl ¢ gladl 5l | dsleggh | claws | 14
100000/1 | 1989 | I | aSuall daluddl ¢ glaall 3l | Adlesish 53laccl 15
100000/1 | 1989 | astll | aSel) daludl ¢ glaall 5l | dlegish ECR 16
100000/1 | 1989 | I | dSual) dalual ¢ glaall 3y | ddliegish Ll 17
100000/1 | 1989 | ) | dSual) dalual ¢ glaall 5y | ddliegish RS 18
100000/1 | 1990 | astll | aSuall daludl ¢ gladl 5l | dsdbegsh | zfcuwes | 19
100000/1 | 1992 | &) | i Sual) daludl ¢ glall 5y | ddlegsh ycadl) 20
100000/1 | 1992 | I | dSual) dalual ¢ glaall 3y | dudliegish Lo 21

(1) Environmental Systems Research Institution ( ESRI ) « Arc GIS 9.0 « help of the

program.



-~ oty

S8l oof o g { e A ! Analond!
‘“,ﬂ—“ o il | Rail ol glg-\-ll ‘“,-e-li-luug-u bl Sty lly gl 0
”@gjﬁ.m el | Ji2 90 g“-ﬂl ouieliaid qﬁ el il | | it |7
( &l ! dadly 2020 Jodl yeelS 17-16

Yonye P

100000/1 | 1992 | ZEI | &Sl Aabudl ¢ g 5lis | Adligsh | olddl | 22

100000/1 | 1999 | aed) | Al dalud ¢ gl 5lj | Ailgsigh | ol | 23

100000/1 | 1999 | sl | i Suall daludl ¢ glaall 535 | Al sigh Lasdsd 24

100000/1 | 1999 | &l | iuSuall daluall ¢ gl 5y | ddheggh | cladll j3 | 25

Gball ddaa

1000000/1 | 1985 | = | ssseialeal il sliadl | de 26
Luadall
| zeasall Zalal) sl 5yl dlas 3

10000001 | 1996 | - | €% G | | g
Slasy ¢ Gl Lsail
\c..uﬂi.a\aj\z\S"\ 3yl dday s

10000001 | 2000 | - | < > el T | 28
S ¢ el i slssnl

Aall) Jee (et eadl

¢ an Alge Lyl 05Ss malind) 130 & LAY L) : Create Maps dailall clas) <
Al Jld (s papall 06g ¢ Tl e bl Jlay ddee i

S IS8 Glild) ae Jelaill Lualdll o3a mim ¢ Visualize Jasll 5 jgeal) <
Lagh sy ¢ gaball (g g3 (sf (3 asn ¥ Ualaily YISl j3505 « Geographically
sl LAl i

My W daadl s goriall lel] e (K dpaldll da i Gl Zhaly pax
ISl sans ULl Gaje 05 3 ¢ gaall 0l (e dasghas Ugshas Jan s dasykas
cDlagally Hseally willaladally Jslaally sliills LAl e leie

il WY I e 4y & byl 138 sely @ Solve Problems JSliall da <
caddeadl DAl das) 8 aclus Allg ((How much ? What if ) J<i ¢

o Il culS Tels cilasiall pues ayms zalipll 138 o520 ¢ Arc Catalog zaliy .o
abaty Lalal) s ) glel OS5 ¢ Agliad clily of )i of cillabaie of Cilaga
bl Jiy cilidal) olis) e (931 Cillans malipll asi Liady ¢ Lihasl) Cilasladl)
Ao Adlanil) il it 5 (e bl Aalal)

3 ¢ i gl b destiag Tan 80S alga malill 138 (g5 : Arc TOOIbOX zaliy .
algall el gl e daly ¢ ((Arc GIS ) ciad Lguaiall eyl &y oo Loaal S ¥

8



-~ oty

‘onyg p

Jgad Anel> ol g g f o Al yad! daalonl!
T ol | Gl il | Zudl | (H G| (ot | i) il Gty Sl 56nye

7 el § | ot | S (& (it el | (et i i |
( &l ! dadly 2020 Jodl yeelS 17-16

dalailly ¢ ( Extensions ) ddisdl cilalwieY) o ( Conversion ) isaill o4

M) A8 JIKEY Ty dilas) joaYls dungls ugll ailadl) ae Jalailly SIS

ledlag

B dnadl galin XU OISy ¢ o) b () IS EDAD malll 238 pe Jaladl) &
Ll cladal) cli) 3 Arc Catalog maliy adie] ) ¢ spe e Calidd daald dadagg
Arc maliy Ll ¢ LAl oty sy & AFC Map iy Jasiad) cpm 8 ¢ aliall
Glakall S e Jogeall oIS 23 (lsa) Geaia) 4l Lle 4an) Ju Lsa Toolbox
) 8 el Culad) duaid AU lpa )y Al
p &l Galad) duaa — Y

Ll prnb i) a5 duagll Baay @hall o ) osially () el Jass
el pend B i e dhae Gl e is Ay Djal) Bpiall dud duany Sl
dupal) duagl Lpats cillal gpn (B ¢ pall duma auls Alad g g A seasll
) s dahaie e et @bdll e e Qrll (e il lgie i) gall e
¢ ol w8 duas Telgiily el bl LegagSig dlaa iy ocldill Jag 3Dl
(%55) oa Jind a5 gy’ oS (214120,63) (snr 535 dalise duagl) s3a Jrdsy
Gsisa (53 i (600-100) ¢ Lo liny) zymg’aS (434128) alld) @hall dalus e
¢ ol mhe ggie @58 e (900) N Jea B Agiae cilelin)) a9 LS ¢ jadll mhan
Lapill Zongloanll Hpaanll ) aas (ag g Shall las pludl wi] (1e duagll 024 2a3y
phig ¢ Lkl Pall Gaw ade jeln I dale §ypar bluaY) ) daar Wadaw s
claitial b o Clall g Lo Gals lodan 638 ) GLasl) e e leada
Gl I ad) e lajlasi] 0sSig sall (galgy Gl galay Ol sy e 8l
drdy e85 B claw @y dighyaia D55 duagll mhaa ity ¢ il e (e olaih
Wipse g aniis Al (e Ale elin Lgaled] (mns 05S5 ¢ Dlojlly LndSl) jpaal) i
OLEST Baganall dalol) laanilly GUESH daxs (pa ¢ Lgale Daual) RISl L)
dunil) iblanl (gSan 4B o2 dumagll & LN (apy ¢ dugiall lgalddl (me dSal



-~ oty

S8l oof o g { e A ! Analond!
‘“,ﬂ—“ o il | Rail ol glg-\-ll ‘“,-e-li-luug-u bl Sty lly gl 0
”@gjﬁ.m el | Ji2 90 g“-ﬂl ouieliaid qﬁ el il | | it |7
( &l ! dadly 2020 Jodl yeelS 17-16

Yonye P

dagl) Laaal aagig ¢ (Slal) Lgilhe 3B Cuiw ZU dad ol UaeY) sl Jads suadl)
Dlsas ¢ SA Galaay sl ol dayy CilhusillS 55 ol o Wlgia] ) dual
Lt S5 Claly dgSe A8, Lgidla 3 Ose JSE o ek Ally dublll bl 5,58
e Ols ¢ (BEE) Lall pey Llls)lly dS dalS Glanun) b S0, Jaall del))
sl Gelagi b agad Lea LY Sis BA e Lyl oSa Al sladl) (e DS Uiy jae
Ols ¢ oradall Lty Wl 38 azy 3hall 4 o)l halie pu) L 2a53 LS ¢ da)l)
Gy ¢ ) Jal) I3 Clangl) o Aangll o2 8 Lagung A )sesiall lasgll sl
(Isolated Hills) 413V g (sinkholes) dow Il jeally (polies) ciliasaidll
sbie daiy Olipdll AL dahaiall Hodum danda ) g3sS5 agmg ¢ cliniial 8 5l
sia Lgd cumpn ) Gaaally Uil DA (e G ) obl ) g ) ¢ jUad)
Alglly olaadl (38 (A Lilimaiiie Giany cilenind il ¢ A du)] Gl Jeds dilaial)
B35 Alall aiiie Jie liagdll ldl (s
: &ghaal) cladiial) g leil — Ll

ey Aghaall Claidiall Lgd Caial oY) ¢ iyl Sale ciliabdial) Chioas
DS Gplall iy Cagmag ¢ sl Dlane (midiall dalie (e 235 A5l ¢ Lolis Jal
P ) ) e i)
p LAl Jual cns dghaual) ciliadiial) Ciiat —1

g€l Jalgall alan aad ¢ Leilas Dy s Lgmuhy cloasdnadl JIKaET Cabias
¢ ol J€an Lyl Jalge 2in 8 gl ¢ cleasaiadl il Lpedll delse g
Gt JLSinY FLll dad leady & claddidl s ddesy a5 8 40l dyjealld
sl dida Al Ayl il o e Llad Laaliyl) dupel) Jalse 336 3 ¢ (il
¢ il ey ZU) dead Luad bojus pmitid) sy Jlly ¢ saliall Zalad
o i Ball Wl ¢ jmiaidl Gaesiy jia ) Wdjier g5 23 Beadnell g LS 7Ll
Gladdial el lad aall e ) deai (s Dlaidid) Gty Hiag sl L))

10



-~ oty

E”’_.-:’.?::‘:‘:;,.;‘ ardlysll
ot o o g s Al yal! Aall)
ol | gl ol g gutnbil] ucipd il S Al
" ool AR bl JB () (| okt | (3 e | e |
( &l ! dadly 2020 Jodl yeelS 17-16

‘onyg p

Gaxi b Aibasl) Lisadlly LIIY) Jab Tan & ¢ lghlas g Ddgal) olall dughy
ey cpeg ) dale Bygear climididl Caviea (Ko @l e Ladliy ¢ cliaiddl
e g L Wl clmisid) of Knetsch Al gy @ (AsiSE dual @l cliadiia
siall Glbilee e lad 4555 Jalse Jais puladd US00S9 ¢ Gansloaall CilisSall ag0a
e b hge Gllee lgalay 8 duaSll Jalgadld ¢ dalall Dpail) Jalse ddauds
DSyl Bad ok e pmetia) jesy 88 g caleaidia) sl ) sa5 ()Y
ALl A3 Gldee o Claididl e gl 138 g ¢ (3 Jual @) claidie o
ek L Wlles ¢ (pall Jaall e &gl mladl) s (odiig ¢ (Silsgl) pul adde 3l
hin Cps ddlal) 4udy Al bl (8 ek L) WS ¢ byl Al ghliadl
e LISals Lglacly Lgilalin 3 cliadiial) o3a (DA aas ¢ Afiadl) 4031 Cililes
G slaing (il Lgwnnd ¢ laging AnclSH JISEY) ST e a3 il V) (98] ) dilaie
¢ lgie Al Gliagd) o) D) Culgn e adldl) Gl iy A3 dipn jedaa
Jealgill adalas (3halic 5pdie Baalls Sudily jlasiy) saad cules 53 O AV (anlls
oo lSs Ciigy Aee latiie ) Ay nll LY e Joas ¢ e pdalge dojiall
sty aall Dbl ailadl)
t dalual) Guuay dghasall ciliadiial) Cideal —2

leany dalise (5205 Y a8 ¢ LS Ul Lginliss 3 Aughacall Cliadiiall cslis
e lie o hdie AV Gand) dalie deai iy ¢ (glaal) (ans (b danye il s
P b L lld i (Sasg ¢ CliaskSll e G Lgllacl w335 e
il llee dlauly Sl claid) las 0 daleal Bsua claddie -
Lag) gl aas Loviad ¢ Ll S (e Ll Lo @i alge (e 05S5  laial)
23y ¢ Al ) IV llaye B plias claidial @l 0ne dddee o8 Ll slie
il Dlee alel slige dajil) (s Gl cLaal) dal)) e cnill dilee (Ko Lleal)
a5 (e caadlly dpall Gllee Clalg ¢ Afialy paddiall Cusad 8 el Lelary oLl
oY Ll dlaal dayea (b Ga)Y) phan shal s of @dlslly ¢ amdaiall Gaeadl 3l

11



-~ oty

clagf of - o PR Al yal! daaloxl!
‘“,tl—ﬂ o il | Rail ol g‘g-ﬂl ‘“,.e.h.n,ugu bl Syl Sl 050
”@gjﬂﬂ el | Ji2 90 gllnﬂl ouieliaid 90 el il | | it |7
( &l ! dadly 2020 Jodl yeelS 17-16

Yonye P

23gs Lgald die ol dagas p LY agid Wihal s elus 530 gedall ol Al
b lebony Upguns (oabally Jlabially (plallS Tas gl culmdall Lalal] g ¢ duleal)
el Wl ¢ gV s (o) g 334l ddawgial) ~ L)l ddauls Jloll dyaig ¢ ¢lsgll
Y Ay pmiaiall Jaud dalall clugil) ) duial) cilidally sl CalaTy ginas 4
e 05C cilaidiall da (68 dlee o) AT () s ¢zl Aandy el oSa
bl Al anel ol ediall duslual (aill Gl aaat 3 ¢ Diglal disaill Cilile]
W daaly GlddlS daganl) =5 Jy ¢ Al digadll ddae Landin ) 2555
Aaleed) 2 gidlly ycall cilaidiall (sS4 yhall 03¢
¢Aogiae 4ud ) dugiae Al 3 B Cliaitie (4 ¢ dalual) BpS Glaidie —o
« Down-Faults &aill ggrall i) ae La€p Cumids) disee g dauly Lg3sSo Coualiy
LN Gllee gl mhall ) b ddsal) bl afip dadas ciad (glaw S
) 353 Lplall Glagll slue e bl )Y b ciliagaiall ells ¢ by ¢ Cag yall Jaud
DAl duagl b Ayghasall cilliadiial) sy A7 - GG

g DA (e ¢ Dl didysagaad) Clahal) 8 1aS 1oy dadhaad) claall g5
il il aty ¢ e lihay) LAY (e RS an oo ledau) sieal dslead) cillal)
G Aamiie 5AY) G Gluhll e el 3¢l Adle cllall Sl e LandSat
Lpaa GliSiay Lhi sl dages QS e dua) Aol e Sl
Cilaslaall als G385 s U LK) ae L) 03 JalST LS ¢ Dondans oyl
Aaahl) Allaally 4ssdall AL Lgialleay Ludia Lamai Lo Jans Sl GIS didlaal)
Cilagleall Gling) Anlel dgml) oda i Ml jee¥) e el ey sl casilly
& ¢ L aly Al chalhlly ghlidl g dislhall cluldlly oISl bkl dadaasl)
Gl b (03 e o Aysasal S e sl S Rinlpall olse) LAY 50 il
b s ) challally shbiall (ae Shad e Cajeilly Alast) ) daa o
Gl Jleia) 4 il ) dasd) dabe (b ey ¢ lise dugyne e gl
PR e Al Luadl (B dghaall Giladdiall Glind] 4 Ld)jal)

12



e o Sy a byl
3 RS sp o & o £, s u‘ﬂlhw‘
h—;f;:;zﬁ ol | gl ol g gutnbil] ucipd il et i
T " el S poebid] 5§ (| ek e ] i

(gl d) adall) 2020 Jodl geslS 17-16

02020 oo & dlild) LandSat dslad) L6l o 4l duag) dihaie yaai -]

Lagie (<0 aalsll oSl 5ie 30 Laylae drjuas 453 DEM Laady)) o iyl clily e

Aileadll ULl sda e 5aaad) ddhaiall g Uai) & ¢ dalaid) dalis daud ellig
LBEEY) Dbleal gy lgiallaag

leale Jom A (Aoshediall eyl Jaghad) susl) Jashal o Glaay) clle Jf =2

aday,all o3 cuacl sy ¢ Aud)ge ganl) Tl A dlacfy mhaadl challs e Capel) 8 )i

+(2) Hanyadl 50Kl Lgialis pe 2B jie 5O o)lae (6553 Jualts Ayl dalail

(V) a5
Bl e A Al ag) 4 4 il el Y a glas

orirott 12 L Mo (T

e ditimy g e
\ s o - g
\. G il #05  s sp
;: Al Clab ’ -
.<.,/' 4 dd il Aalaie
btV
(\(_:\.‘)V\}f
w9
':‘:'& £

0 30 60 120 180 240 Km R
B AN | ;
i T S

LWIN} 12°00"

D oe A YL el dee Ga: juad
AT e Jla(fh) Suad A8« (DEM) Al plis jY1 iy

Gy dablaiall & dalaall il bghad S aaas e dead Sl Qurery ddess oLl -3
Clinie Agy et Jo Glid) o€l hgha of Gagyrall (e oY ¢ A Ailas
Gasag ¢ claabdie @l e ANy 3 s Lgihhl e oladY L Wgied (il

13



“ionyg P

[
T Usd S
Renenhial| Gt 31y o gl

- e

=Jpdd Anel>
el A Al

(ol | il | gl gl (Gl (gutubitd| il il
7 el § | ot | S (& (it el | (et i i |
( &l ! dadly 2020 Jodl yeelS 17-16

asblymll
dudl yall Analinl!

Sty oty gl 30 50

s i) bl bl e sladyl Sl Lasha ded ala Y Lad (Sl
ol pe daca V) JIKEY) (6 ladie s W3S

Lalaall g€l Jaghat o Chvieat (PDIA (e Siladiipall e clcaitiall Jie dalee clyal
D5l ghad e alael) dinh oY llly ciliasiiall @il Cudds ddess oLal)
aaly acay OIS Oy (Faie JS 20208 dlle A8y Chal Cliatiial) Gland) b dddeall
2 Akl dadd Dlais SEGY) e il dae aialae jelam Y olaa Jica addia
& Loty leae Jabaill Cinay dadin il 5208 (313 Laa Lgia dlila dlac] ujels
Jal dahid) daa o macag el Y clasidl sd calel of LS o Jglaa
o ol (S pmitie jial gl dhual ubie pe i YY) lgana
o2 cadie) 2 1378 (0,01) @l gy sie (10000) &l ainlus il Lo dayjal
(2) Jsanl Leisn Le Jaaly daahally Algadiall ciliaitiall cilabiaad ol aa€ 2ol

(2) Jsaad
Ayl diia b Lyglyaaal) Ciliadiial)

228 daluual) ) @ | %S dalaal) ) @
98,96 aadl Lmd | 20 2,68 a3 al b | 1
46,37 dulae dad 21 0,23 dand 2
0,37 A 22 0,45 diad 3
4,74 B 23 | 310,86 | dswasl lawas | 4
146,70 Olalad) 24 3,92 8)sSL 5

3,09 Lad 25 1,57 Liad 6
0,10 diad 26 3,16 Liad 7
14,98 LSy dand 27 9,33 <l 8
296,26 oY) Bpd 28 0,02 s 9
10,43 b ol iad | 29 0,01 L 10
6,86 Iagyhelad | 30 52,89 Sssll 11
5,35 Olasi 75 31 0,03 L 12

14

-4



‘onyg P

a3 Ansls ca g f - gy s Al yall Anall!
s o o (il il | gt ol gl okl i ! b

7 el § | ot | S (& (it el | (et i i |
( &l ! dadly 2020 Jodl yeelS 17-16

0,01 Laid 32 3,58 8)uKs and 13
1120,19 82| 33 4,47 EENPIN 14

10,03 all 34 28 Qg 15
29,01 syl 35 27,87 Jall — agdll 16

5,62 Cyfidac 36 19,32 Gelul) dcand 17
225,67 dalal) 37 5,01 8ol 18
1638,45 3P\ 38 310,79 Glula 19
341,32 caaall s 39

Arc GIS 10.6 gelin e slaeYb Balll dee (1t jradll

lgling) & ) cleasaial) Gams Ghiedd e Capaal Al grghall Lihalls dleny) =5

+(3) Aaalls (1) dsandl (& manse LS5 Al luahs (A Lgal] 5LEY) 253 ol
(4) L al) dpaal)l cligSall s sl duhll dilid iagden ilad oL -6
ol Gladidl dhid ae bgitlasy (5) daall ddaall ashall cn 4l
Glaidie of Gy, Ayl dacagll B claaisial sSs slas Jual le ol
GligSall @iy htal (3585 sl challll g na Al ghlidl G4 55w dibidl
Al Sl Jre gl aadls pually culasloally (Sl joaia lgd S A

alaally Cliss s3s 52l

15



{ byl
A ! Aaalonl
Syl @l 35200

usd 1S
Rennhinl! Gl jadly & pagld

(bl o i) ol ol (gl gkl il !

ok A A . .
" el SN unditl] S (§ (Sl kil k| ik
(el ol adally 2020 Jodl oedlS 17-16

LS [

32 Aasl>

A7) Adaz 50
3 gy il gl i R 1 it

12°0M0"

h dorgs
Al ahn e

‘\. b st
N, ¥
-5
~5

\I

. — —

120 180 240 Km

0 30 60
I — e %
» T T - THIH
- ol e YU RBaldl dee et seadd

WS 12°00"
L) Jsaall g e (Y) dday Al

16



s

Qo 2

£ %

3 =

3 @ 2 woass werrmeey

c £

2 -

oo O adly=ll
el et Jally & pagtd ..
[

- Al yal! daelonl!
52 Aaele> il &l gl = . '
(o] il | Bl gl (1G] (gutubitd| il | il Slaalyldls S| 2 0

RO W [ WS . N
? ool S kal] S (B (ol bt et el
(il ol adably 2020 Jodl yeelS 17-16

() Al
Al gl 3 s o gl Sy S

"l Mook

JYie ) A e
A G s - 2
e Cka
s N
s ) EEE
Jo) N
pa
)

W -

i

0 30 60 120 180 2400 Km ‘e B "
T — v o

] 20T T

e Ao Yo Bald Jae Ha: seadl)
Noveany e aYonn ol Y Aa gl Ayl paall B oal das 4 el y o ob sl mesall el AS 520

17



2983 Aaels Gl | gl 19l (smtnbid] i ] Setali Audad
¥ B 2k - Sl o] e ] iy Gty Syt 0
7 ool A bl B (Sl bl e b il
( gailodl adably 2020 Jo¥I yealS 17-16
(2) Adaz 50
B oAl Cye il Auingl) b Al ) 53

\ g
._/"'
\
(("\‘
%\ S
‘:‘
4',,:“\"
0 30 60 120 180 240 Km Q ./'
T — B S

: ‘_’.IL Ade Yl Al L e ).‘...4415

Yode o a(fr) sy« (DEM) Al gl Y1 Sy

"

: Ll Ludagl) cldadiial i) a5l —la))

Gy ¢ dghaall Glaiadl o JlB e dae @hall e dnpd) duiagll 8 2as

Gl LS ¢ Lgmansi b Lsal) il Cuagad o5 L3S OIS L Lgiad iliatiid) o3a ool
Aladl Sy XSy, Caadll jaug Bpasll (RddiaS dogaill il ad) 4 age 9 W)
i (e Beall liedl) dgag ) ASLal LA Y ¢ Lol 3095 dalge ) aga3 831350
gomall alalias Baoaall il Ggaall Pla e @l e Jaialy ¢ dnbal) Jlad I 535,
OSa plalull ilimidie (Jag, legrausi (B z Wy slall Cilaey gipail) dtia) e
oil lesds e chaay ) @lahall e LIS cipgl Y Caiall 18 e laxe
Glsal dags alaiilly &85l ) ool daca 1 8ydal b Tagdn chaal ll Lugicall IS
el cacadl Al ddliieal) cluhall ey plaladl dikia Ll Cacayes ) gorally

18



-~ oty

3 i Al
M ES s - & CX & Q‘ﬂ‘hwl
(ol | gl (gl ouonbal] i ikl el B
" el SN unditl] S (§ (Sl kil k| ik
( &l ! dadly 2020 Jodl yeelS 17-16

“ionyg P

Sledi) o) Sl S5 lae paad) (Sl (Graben) (gls) 3saal e w5 g
e 2any Al Eall Glusw)ll pead J chas Lalsd 3ala (5l (SubSidence)
& Doxd 2gd W LY bt e o () Cluben (e GllSy , Lacgiall Cpusilally
Oo 8 Ol AL sl gl Bang dilag dacagll lils dilgs dihaieg laasyl
bae IS (e deali L) b Ay 306 ol Aujall dadaie cliaidia e liaididl)

g Al Byl Bpas Lgale ABaY) aal (pad LYY Cililee (e Aail) Ciliaiiidl) Ll
Cudayed o (Clesllll) Lot &se dindace cans dalans Al jodall &Y dilee A
Wl Cugady Bl £3p<e clandll sda 2 ) 63 A e Sl ) Ladad
Heeld) ) 63 Lae Laailon i b

2, daliadl Gus e Auhal) dalaie ciliaidie B s JSGg Gglill (e el
A e (laadll) Tlae oand 3 Byl Ciliaddiall (ha aal) 4d i (g3 cd
gyl el ve @lld g Likag wllally ¢ Sgasdly ¢ Gusd ol ¢ lslally ¢ bl ol
Glga (A s 5uS Gliatdieg daluall 5, dlagio Gliatdie jelai du)all dalaid
G ety LS ALl Al e Ll duagll Gilinidie Crend i A, lgie A8
e abiy (2.8 1-2210000) o Whlalis )5 S clinidie Ciyeda 3, (3) Jsaall
dbaugie cilaidie & A aadlly, (P8 1,21) lahate dalae cilady claidic (8)
b )lsie daliee calidy cilinidie (8) baxe b (285 - 1) o lolaliw o dalol)
CeS 10 = 5.1) G Wilals molsns 50 Cilimiiie b GBI ail) W, (2 27,20)
A el gl s B, (3 32,17) Wlhie dalie ilady ciliaiaia (5) baxe gl
Jiaiiy minia (18) laaxe iy (JS67810,1) co Leilalos 2ol lan 808 Cliaidia
29 5 Olaludl Ciliaitigg 5asll aidieg caadll jaag Bolug Bl dnball Chsy
Al S LS 55365 el

+(3) Jdod
Al ddhie claddie clabua
2aS daliaall asl) sl daal) aaay)

19



T g asdly=ll
=Jpdd Anel> G o i ol saitd] & Al yal! daaloll
e AR Al bl il 2=l o] | aigh) lat Sty gl 352 w0

7 el § | ot | S (& (it el | (et i i |
( &l ! dadly 2020 Jodl yeelS 17-16

1,21 8 2 12210000 Bsa S
27,20 8 2851 e sie Al
32,17 5 2510 - 5,1 S )

4728,11 18 s<l?510,1 laa 5y el
4788,70 39 # sanal

Arc GIS 10.6 galin e slaeYb Balll Jee (jat jradll

gl

doas dyghaall iliaidiall dass s sake Adliadll lbaeall o Cindl e s 1
Ui (39) dsag pe Cnll RES Y Aille depug AB \gailsa (uatg duall (3)al)

o Aalaiall b iliaidiall Lalaally LASEY Gailadll juud daad )l il cidael 2
daugially ¢ ilaidia (8) o ahy Bprall & Glegane SO L) gidia ) «
claidie (18) Jas 3Slls ¢ cliniiia (5) 5ally ¢ Liad cilinidie (8)

oo Db LgingS ) @l Al dalgall Gy cplsn laidiall dalae o) mo) 3
on leeld) (s o ) cladaidld ¢ lEs alin A paall dues
zob A 5 ¢ Aabal) dzhie 54768 (1,21) lylake dalus i 22 (1-7210000)
5,1) el e golii s S (27,20) dalus i 28 (5 = 1) leelas) (52
S (10,1) leelas) (53 zobiy ally @S (32,17) dalue culis 28 (10 -
2aS(4728,11) dalus ciliss

: Gila yidad)

Byéiiall Lshanall claidial lgleds ) dalad) o ggual) Jaledy Gindl aasy -1

Apadly Luadall lisSe dulyg 7S (4788,70) Aadllly Auwjall Ghal) i b
et e deadly lad 353l sl DS e Biga o sl

o2l AklSia Al aiay A diladll Glblaeally ddhaall cbumll dlawy) 2
Mt dabidl A Ly Sl cphigis dehy3l dadadall <V lae & cliadiial)
gkl Gliesa) 266 e

2 dlaall

20



-~ oty

3 i Al
M ES s - & CX & Q‘ﬂ‘hwl
(ol | gl (gl ouonbal] i ikl el B
" el SN unditl] S (§ (Sl kil k| ik
( &l ! dadly 2020 Jodl yeelS 17-16

“ionyg P

Aol Slalgll (mitia Z ol dab e Aailill A ) JIKEYT ¢ Bsed al) 35ena -1
¢ Adgiall dasls ¢ QW LIS ¢ (ap) fwale Al ¢ (Lasldisens L)
42005

(2lmadll) Lshaall cliaidiall Zaaglsyung Laslstysags ¢ el s i 2e .2
¢ (210) saad) ¢ ) Aaa ¢ dabai®y g lain) dlaly dugial) Ghall duas
22014 ¢ (1) sl

(7§) sfwnle Ul ¢ (Aenslsdysars dualy) asdll (e g ¢ Glad Gaes delf .3
21999 ¢ Lial dasls ¢ LY 2S¢

A al) Gacagll 3 B V1 JKEY) (peSs 8 Aalid) dalsadl T ¢ Sl dse zloa 4
¢ Gpatiall daalall ¢ Augl LIS ¢ (Bpdie ) eheSo dagskl ¢ 3hal B
.22006

¢ AL daalas ¢ QY] RS ¢ L)V JIKEY) Lnglsisasis ¢ ipmsa jua a2 L5
Q¢ eas

G~ qusin Olalad) dihie & () e QIS AU ¢ ggasall i3 aus .6
02006 ¢ & peativn) dealall ¢ dujll LIS ¢ (af) ohsiSa dagyhl ¢ 3l

O &aad) gl dadaiiall Gllad) 8 daa)¥) JIKEYT ¢ LB g auls ale L7
¢ QY DS () ol dAng okl ¢ gyl Taliaal) e laily ol 831550 e
22007 ¢ oy daals

8. ESRI, Arc GIS 9.2 , New York Street , Redlands , CA 923737-8100« USA ,

2006.

9. Environmental Systems Research Institution ( ESRI ) , Arc GIS 9.0 , help of the

program.

21



