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Abstract

Of basin Maraoh area (335 km2) and is classified basin in terms of area
of large ponds regional < and that for this areal extension prevailing climate and type
(semi-humid to humid) provides good amounts of water discharge can be exploited in
the supplementary irrigation process¢ and the creation of technologies that water
harvesting. As indicated all the formal properties<to move away from the docks forms
of regular circular shapes « and approached the rectangular shapes and triple < and this
is an indicator of the regularity of the water discharge« and successively the arrival of
water waves« from upstream to downstream« But these forms of linear basins evening
including increased water losses through evaporation and filtration« as this forms a
rectangular point to a decline signify risk of flooding« and therefore lack affected by
human activities so < as well as being a safety factor for projects that can be held in these
river basins ¢ as projects water harvesting and bridges. Showed all transactions rilef
Basin Thraow to the severity of rilef pelvis<and the reason for this; to the occurrence
of the pelvis in within the Zagros overlapped range which forms the high mountainous
terrain < which has increased the degree of slope waterways « and penchant for integrity ¢
and is an indication of the effectiveness of erosion and sediment loads transmitted < also
to increase the gradient straightening waterways degree increases the volume of water
discharge ¢ Because of the water current speed < and the lack of opportunities to seepage
and evaporation ¢ as well as that of relif positive benefits of the establishment of dams
and reservoirs projects in the pelvic area by exploiting large Omknyh Alamadavgahnak
areas to set up irrigation project in the lower part of the basin in within easy Bashdro
relying on river water after the creation of a dam to raise the water level of the Akthela
(16:00) near the confluence of the valleys Mamend area and Klklh near .aljze of the
basin to set up«as there is a possibility for the creation of water harvesting techniques
in the central part of the basin« Kamsqat« tanks ¢ terraces and dams interceptors and
excavations .



.

- PPN

Al Sag Lulps 1Y &l LesI UL ael & e by ) Ll as
iyl o) i gl bl 3l T ESalull i o555 g0 5| 3Ll anas
Lol ) 3l e o B o, IS a0 ol g Y
o S s fa iyl o SEIPRE IR W USe 1ol W i) 3 sl
Sl sdey JSs ¢ L il B30 A ool 2l 01 llanll
satladls B A el Gy S LU s (b A8 &gl
cg e g b Jelowil) B3 06 (g gl ol (21> Y 5 A Al L) 58 ) 5k
DAV B il sl s ) UL e el sl 3 1S el
Bl JULs L) Slehall e oSl ale cds LS (el iy
Sl 3 U5 Sl Blail bl i oy 5l adb ¢ o lssibls Sl
S polieS okl dlae (3 & el mplall ol3 B3SG1 B jme e Sl ¢ 0L
ps S k:;J\ Ul ods ¢ 5 L 5 AUl wlayls e Balana Y1 OB e SUT Lt
Uy adl s & Al J,Lﬂ\uamv'-@
Wile § oy @l syl o & siyll Gaslad) LA iuls ol sty
(36% 24, 50'N -36° 11" 3T'N) [ e 3 sls o Gl 6,3 Jlad Dbl
(1) sy = (45°. 02, 42°E ~45°. 19", 24°E) J i Jast 5
Ry Sloslae BAsB sly 1S 3 Gl IS0 5aSS ol ASEs @

Olas ¢y o b, 5 aslasll bl ol e J a5 il bt dl plasely

oLl LGl @ Lab 5 4455 aslls o5t da ol jailadl o

s\ sbUL oA G JeeSI gl S slad ] m Lt
SV KA Gl a8 el O st L b

(GIS)as! adt ls slall N L. X k:;Jl ud | ol el dxy @

35 (DEM) Gladll ol e slaeVl (RS) dny oo bVl

oVY | ol s e



3913 s 2 B gl LYY 35 Tyiash ol aSlaninll Julod

el sly 3 Wids @l ke g Blagll e sl Il el 1 Slelis V)
Ayl g s g0 53105 b 9 Lges &gl (215U & fegb )y ST LI
Lwdidl L e gyl Gasladl sl ot o daadl Sl Sl e
Sl sl Ak sy padl BUS G e (el 80 Slaoy Loyl
CAal cl g I Slas s & el 5l 5 Olandl st Ao 5 45U
Ganl (o gl 5b g0 gkl Lor bl LoV N5 ¢ & fe o) L1 afliadl odd O @
Loaboadd casl il W slad ) UL py )l Ciliiz L) 380 yad 334
B5LI5 2 G oS 1 s sl Ll Il
o2 Lge byl patlas) pwdias o W2 U Codl Gug ttoudl Gua ®
ol 3 anbe IRl LGl 5 i 5 5,0 Gasbiad | e > 51 0Ly s i) 15
o5 Tt Lo LS (6 0 Blas 3 ¢ S sLad]
Sloglall o olg el ol gl Ul szt dl dngs ®
(DEM-Land sat) dslas is,s Je slaeVI M= 0(ARC-GIS10)ds! 24|
e 3LzeVL (RS) um e sletza¥l ol s (p15) 458 By Lul ) Akl
Global ) sl ; plasaly «(30M) & 52 By &yls) Il &ad I el NI 23U
oy o gb 5 M UL oMl o5 e s (Water sheed) zb5 «(Mapperl3
Lakidly dludl bl oMl Sl el Gl pliseal
o2l A s saidl jaslad b el Loy el padl A R sl
Clrlaa¥l oy ¢ Cole dady Ledde e El 0SS el S
Ly o ¢ Lol Al Jatladl JoV1 Codl duls ol 5l
Ll jatlasl) (g e by 50 Jold Jols U ol Ll 5 Loy (L3125 5k
o2ilasd) gt by M) ol sy ais I coudl Lol c(lwaidl) LSSl
oy el B atliad g i ghs 1 ol D5l I omell L (g L)
B Ak (3 U slad] gl BBY et 1) GBI sl ol 5L

e poled! sasll | ovy



A ja Ashaial ) pad) adgal (1) Ay A

44°0'0" 45°0'0" 46°0'0"
')_z\\..\ \ I I !
/ 1 \\ N
A | S '\(
S J
4 ¢ 4 < 5
) _—— A o
oE \/ 3 49
& 3 &
4
™
1 .
J ol
o o
° -1
2 g
Ny
_
L,
! \\
)]
\
\
= 2) :
o = 3
° -
@ \/ v
@ { »
44°0'0" 45°0'0" 46°0'0"
ARRRIE Wi} ERRRRE D))ot g oY) 3l al) ey pa alisall deladl &gl o2 0 55055 (1) Ay spen

JoVl Cuasall
Kaulyall Adiad Aumatall (ailaill
L o) gl ‘YJ\
(Zagros Structure) S|l o s,S15 gBAl aud 3 Gl Oliws S Al o5
Caindd o B al) L5 Kl 2N e ((unstable shelf) aldl e slaldis
Sl 3 ¢yl dmaall e aasall e Al f2e o4l (andc Jassm 2006.Goff)
SULBYI e eV 5 VI GY 51 I AUl sl el OV 5L L

s @ paladl el ey )l dwiial] 43 20 ALl
s adlzed *\,;Jj\qa{u;,gw\yawsu&h;\ EW s dl ! @.@yu@;\cai

ovYy | «_'\.5:2“ Alaa 2\-‘2’.&



3913 s 2 B gl LYY 35 Tyiash ol aSlaninll Julod

.(High Folded Zone) iJlJl Lkl sl |
. ( Penjween-Walash Zone) 2V -y s Sl —
.(Qulqua- Khuakurk Zone) asls — 4, 581 = Gl -
SN 5 s S15 plowBY L ySall padall n G po Ll dakae plaSs
Sl gat sl ST G e Sl S e Ll dled — B8 o p)
G| jzalls JUrassic) wl, sl jandl o o b jles] @y i o) gl oy S
U by L e (Quaternary)
Agouneous and Mtemorphic )y dly L L ) Baall o ol S =)
:(Rocks
SlaiSS e Clly sa sl Balate e 43 201 N dame o S s g
sl A v gte ) dnasl> 4,0, o LB AE Uty ael ) sl e
Ledsb Lusldll ) sieall Lol cpls I bz sl oS5 pUILs ol sl e 3L
ooy Sabladls ol pdll e dau e Sy (s o el 5l
(Y9 o VYO, 21 sl ) epddlly ] ) DL Lal>
:(Noobrdan and Rod bedWlash): ,ed| wlidadl 315 5 55 AY 5 d6 gazt -V
el I 5 SIS ) gt ot 35 o ¢ Y 5 B a0,
A e 13185 IS o g2 U1 Al Sl e 3L e TS5 (sl
e 3 SN Jomed! H oy Lndals G 5 e 8 005 Sl sSS L
ol s ol s Dl o Bl il S i oy oS (ST AL Bl
oo dar g Vel Colldl e Slestie ) geall sda Py LS
B sgd sledl Slakall oSS Ll (T o) AVY (O sy el we )l S
N e Al pag (Bl e &, Altdl eV G S el Sl
ind Oludw LlZ Ghll a8 ol ob Culy p Tus Jaudl 14 olisj
o S smas o J e i by (T =)0) ey 2SU1 | giall e
o olib bl Ol pall ol e & Al ST pSIl ol eV d1 Ll ol ol

e bl suatl | ove



Clows ey (EY o T o v £ ) 051 ol 1 o0l e wlid el lSandl
o 058 LYl B sa2 b Jaw ll Bas I Lol G(TA Y =0T 0) by aus Jf o
Sl g Ll s I T ¢ JusSO ol oS5 Lh 5 s dooDlor 5 & ra lSlloke
eVl e e Dsle ol b sad ) sdal s b Lpdany s ol il wladall cilas
ol Jid e olib & sole s AV el e il
.(p85:(1975Karim)
55 S Jiby by Jus s S e S s st 02 00085 Y
o Ml gl s SUSU BL e el 5 s ¢ olSbal
Sl 0 Clade K2 s b Oeall b Gse $6, ] S
coleald LI L3Ladl ld by s s o SN s dmg 5 «( 1959(Bellen)iasts
el (Jaw I ol 22N G oSN s ol s bl U s 5 3 550 4
N
15 dS e 8 5ke el s ¢ i m S M 0 551 il b 05 -
Lol b el s dnlall 1 B 15 Lok Lo o 3l (5305 ) Sl 0
i Cian .(p28:2008Khalid ) Jahlly fomodl o 05528 ¢ (g kall ¢4
s ity lodadls STl o sl Cindll ST g S
o2 o BB Sl e gl 1 N g S

ove |l sl dlxa



39513 s 2 A gl bl LYY 3 Zyasa ol paSluaill Julos

vasadl A glan (Y) A
45°5|'0"E 45°1|0'0"E 45°1 |5'0"E 45°2|0'0"E
N
z z
o o
8] s
3 ®
= z
o o
871 s
3 3
z Z
=3 o
= -5
8 B
z z
o o
B E
(Usatas il 5ias)
G535 pana
Ol s S gara }
#1_anll cilibll ;
e 45
il
z i z
B || wetewmn 3 15 0 3 6 5
Lﬂ § L 1 1 1 I K-I t B P
@ [ 1 [ 1 llometers Q
T T T T
45°5'0"E 45°10'0"E 45°15'0"E 45°20'0"E

NJ-38-14and NJ-38-15 34l La g Jas ¥ Aua glgaad) Ay ) ¢ (ridaeall g ail g o g guad) renall Lalall Aisgll Ao Linall 51 39 ¢(3)all &y s p4an

e bl saadl | OV



S sS o Aul ) dalate (3 ol ) paadl oy, ST ol N aall il -0
el pp BhS el Ak &8 0l pr ¢ Andndl) J el A A1 51 M
(Y da Aol U s Il (5,2 il e phms aedd

:w,uﬂ\:bl}

—Hedy Ao sl b ga s Sl ) e Al Al 5SS

oo e Ji DN s S15 Jlar dladey oz 1aJWIE JLA Gl -
Op Al ) dalate 3 el ) s (Y1 31l spad) e 8l g e
oS ¢ Al LU Sl sy ks (T) day A (T =Y ee)
A 5SS goeall o do goz Lo S525

i Sl el dm (o bl oo Jawddl el 8 azes il plust Gl -
Slidall depet mhaw Jig pay (Ve A ), m Sl e S1
Zd) ol s g iy el o) QLYY (o Bl els) (o 055 gl el ot
Bl el g sl L5 adl s

sy S on i s ol e BN R oy i) el <Y
S dletdly Gl der e sl B35V el e 055 ) s
(E) Aoy Al (A =00 ) oSl st Gy 5 s (a3 L)

G el oVl g5 e py GBI g dbls) e ses st DYl S -¢
alai¥ly dor gl il DLy S e L L L Lpalias (LS y Skl O s o
800 Wl Wl Lgany 3,00l o2 N1 8 L V1 5t 5 ¢ 2 bl didal 2.5 Al
w3515 Pl Glad 4 Sl gsall b ez

RERRPANANIC
Slladl bLis Jo 2le ST s oo ¥ o allas ol dof ol ol

el Gl sl (Sl ldl skl e oy sy oSy A 5585 5 5t

oailadly Wl ol Il dasy Ll wlles bLL, (bl OL A

OVY | ol e ilxa



| 3913 s 2 B gl LYY 35 Tyiash ol aSlaninll Julod

LS5 2 s pelas pLadl g 5121 08l Ayl et 5E o 5N o o5 A

Tl hnss Lulyll die 3 O S) 185 2ol s 100 2=92) Y ddll =)
Dol Ghla G o5 a5 8 poeld Balad) 2Ll e (274, 0) 2y Yo S(TTY)
Ebl I I Glms sl s ¢ ot 1 (6 mald sl Jedly cdm g U LA

Y eSOAY) U5 31 Ll o e B0 25 4L ST 1(49-262) s &al) -
1Y B LA - il Gble JoF s (o s dxlune e (Y0 ) i
Arosll B pal) 51 g Gams o g e &3 Y1

Caly Gosdl dxlas e AL A &l oda a5 (Y12 o 2sT) &I 2l -
L BUL Gble 18 g (o pl) LS Ll e (A E) Ly Y5O 6)
Sl Gbles LA wadlly Gy A1y & seall SBU LY s LI
c s S1 OB JUE Jeg gl &S a0l el Y1 L A

e bl susll | oVA



L__"‘T."GM‘L)AL..‘&@"‘& SUEN D

Ao pal) didata (puy Lt () Adui i

45°50°E 45°100'E 45°150'E 45°200°E
1 1

z z
> =]
& B
3 3
z z
2 o
z =
2 o
29 e
3 3
= =
=3l T L R _;g_
B[l ot C3 8

S [ole i

A€4 - 04 |:]

AYYE - A£9,0 -

YIYY - AYYEN :l

£A - IYY,Y -

YA - 3 15 0 3 6
 — ———— | Kilometers
1 1 T 1

45°5'0"E 45°10'0"E 45°15'0"E 45°20'0"E

(ARC-GIS10)z4ki s pliinly (DEM) di sl ARkl dpliadl) 4550l o daie Wy Callh Jas (a1 saaall

oVA | ¥ alie dlea



| 3913 s 2 B gl LYY 35 Tyiash ol aSlaninll Julod

ek L.:\,

E R ot By (PR I S PP WIPRV VS QN TP PN UIRY
e 5 5 (11000 B o 1 G 5401 )) Sty T e e
Sleghlly ¢ eladl eclio s ¢ 635 by omatdl plad ¥l LaS Lo e Sab ol
skl I o ety eyl il AU aladh | wad (3 el 391 ey o
Jom 3 el fuab 5,0 G gLl (V) L1 JSCadly 650 A eV axald ()
O35 ¢ Bilakd) wlad Lge dr,s (28.2:33.5033.3) il | 558 ed
G ol e (ol GUL 0SS ed Joe 5L slidy (JIAN e (Bl
Foa Ll Il e ()l 0l ss dsledl) wllad &30 255 (3.8¢6.9:7.9)
(bl WL Gaslast e Lol A ol s 3 dIe VL il i A m )
gt s Sl s I3 5855 Ll (2) LI Sl (362) Jsadt I3 (e ety
796.4:679.8) (Lol « 055 cisly (Aslakd)) wllamal) (6 gl g pal &ls ¢
o A5 Al Ul U i SleS s Il e o 1e (762.9.589.4
Qalate oo 3] el LaSLodl ¢ UL 01 e Bl adlab e sy Las - SUT 5L
Il Sl U Lo ¥ ezl fumb IS et LSl e sk SloS Ll
RRPRA|

e poled! saall | oA



A NI Gl glaasy) (£) Aday ja

45°5:‘0'E 45°1 IO'II!"E 45°1 ;‘i'O"E 45°2IO'0"E
N
=z z
5 5
2 B
8 8
z z
=3 <)
S B
8 8
z z
=] o
w0~ |- w0
3 3
8 8
z =
=) o
= -2
s :
8 3
laany) cila s
o-0 [
26-0 [
26 oS [
it ,._,-g 25125 0 25 5
o= =2 | | Kilometers
T T T T
45°5'0"E 45°10'0"E 45°15'0"E 45°20'0"E

-(ARC-GIS10) g2li» pliaicds (DEM) il ;i) dllaial dliadl) duipall e slde Yl Cialall Jae (a1 sdeaall

OAY | 1o alie dlea



| e 3913 s 2 A slg 5 1 LW g Byytass ol pailastl Julo

TV Y AN Al i e (el A s (V) g

E)j..’l.‘..n _;)9 CJL:L:: ¢ sl (....‘.; ¢ A:JL:Q.L.J‘ 3.:«),;-‘ s«‘y‘w E;‘é ¢ CJ)}\J‘)UJ Ji-j‘ E)UJ(\) :)M‘
(Y~\~_\Q/\~); o

Sllad Sy ol U 35 (Bl Jes 2Sa (FAO) 56 &Ll el 15 eV dedaa (V)
sopone e (Vo) e NN sl s sl
s A (ode Dul yl didane illad (g Jalt Jaslucl] & e td YARI(Y) J g
(Yo)e —YauY)

ped | s | oam | o . , ops | O .

) S S S i ) BT Sy oile O PH] pu] S T (S gma ot
£/

6798 | 986 | 769 | 293 | 21 | 0 | o0 15 | 40 | 893 | 998 | 1111 | 1312 884 el

7629 | 1342 | 857 | 454 | 43 | 0 | o 0o | 195 | 875 | 107 | 1418 | 1379 640 e

746.4 104.2 66.5 40.3 4.1 1.8 0 0.7 44.4 93.7 91.1 149.4 150.2 1128 Gyl

5894 | 961 | 575 | 235 | 11 | 05 | 06 | 09 | 283 | 639 | 876 | 1142 | 1152 555 uss

3 gk o5 Lol &l ¢ o oyn &31,a00 &bl ol Y1 Dn (oDl il 85155 idlall &y spadl - 1jaall
LAY Lokae -V i e YO oY) 5l g, Sl oldl G leeYI UL G o il Ll sl
Foa VY oo) 5 G, Sl el Sl (el FUI sy Gl Jled Ko (FAO W1 el s

(o g y8)

(Yode=¥o e V) dlildl ollas § (o) HUae¥l Slas dladll ¥ uall (7 )d g

gt

Gyl % Al | o | il % @ % s Hadf

679.8 159 | 1083 | 0.2 15 33.7 229.1 50.1 340.9 Hakd
796.4 151 [ 1202 | O 0 26.5 21112 58.4 | 465.1 @l

589.4 139 | 821 | 0.3 2 30.5 179.8 55.2 | 3255 ——

762.9 177 | 1354 | O 0 28 213.6 54.3 | 4139 i

dasle 3 Lt ol 5O Aaladl &y pall B30l & ekl o 51 dn el gy Jadl 8,055 (31l &y spadl=) 1yuall
Gty s Rae Y ddae-Y aypane e TV oY) il g, Sl ol 3 Uas Y1 UL Gl s cdslel)
Gysiie x8) Yoo VoY) g il ) Sall wlad! bl et a5 (Gl et xS (FAO I

e bl sasll | oAY



Voleo YooV ol Gledodt dile wllas 3 (o) g1 Bilas b g 502 (£)d
g3t 2010 | 2009 | 2008 | 2007 | 2006 | 2005 | 2004 | 2003 | 2002 | .Jf

40.5 3 0 4 3 0 8 21 1 0.5 il
549 | 225 | 135 62 455 | 485 | 1555 65 | 51.5 85 | Uiy
3.7 0.7 3 OS5

e 3 a gkl ol Bl &l 3N At sl g da (oSl by Jal 8l ASlall &) sped] 1suall
ERYR-CONp A KR REA KRR N s)js,maw@@m\},m&wmﬁtmwz@w\
Al pf Aikae ol G p5e B y5 3,1 A1 il y & et YUl (D) L S

(*~\~_\QA~)3_'\A_U

35

25
- 20

15
- 10

r I . T T r'r.v-'»v»
\?\\’&’@ }.;-S;? 3539? }*\){\ X

(1) Jpudt e slezeNG Comll Jos o 2yl
0 dalaie cillag § (ola) SUaed (g gl §gadtly gl VALl (V) iy JSC

800
malaglull | 600
m_sass 400
Gl === ;4 4({ 200
B 1 . ]/lll “_ ‘__‘__‘_ ‘ill]//l]ll]l | o

(%) Jsadt e slaze VL o yuall

OAY | «_'\.5:2“ Alaa 2\-‘2’.&



e 331513 Gog 2 A 5l gy d1 e WY g dyytiaga ol (aliliasd) Julad

Lyl daate ollag (o) el WLl g gag (V) Ly S

(V) dsadl Je slaze VU ol
gl:’i.ll Saauall
(Aganaindl) A€ dlg daLusall yailaill syingd)gall Jalasill
skl e e Bl sl BISls EaLdl asladl s 4
2dd Wy choadid) JSCEVY 51 Y1 o JIS21 &)l I o B o 358 5 g0 5ok
o2l I sy Ul B s wad s oo s bdl L1 G oSt e SIS
T sl Bl UL Anedle 2 Gy el LSl dWiSals s (3 23U
oA Jeley alal oldly A ey esladly sl
iyl aslas e Ul dwdidl (51N IS Y Ol LS ((80F o0V AT el
P 5 iy g il datN) e U L1 0B JWLs el sl U
Crt B BeS g gm My Y S(335) wimlws 15 3] 5 ST1 215>V e 351515
- S el
IS e (o sdl g il oda s (Circularity ratio) 3 Vi i -)
L b B oGpb il oudl le G)lae IO e ol (6 S
N 2l Bl s o5 e et (p23401953Millen)s s |
ol g sl Sl e ol S sl ) daisl) & 51 51Nl
Gaate 0555 3fe Lyl Al &5 Loy 8 5T oLl s b sl pllasil pe

e bl suadl | oAt



el ol s das i

goball oS5 o de gast o @iy WAL Sl bl e de gt g Zul
sV bl JSH G o1

Blae oo sluel e il o w5 :(Elongation ratio)dlaiuVi i -Y
0550 (V= %) Gp &l ol #5155 «(p354.1964.Strahle) # ol S
s OV oY 0T B) il e Bl 0 28 Lt St 3541 02
L goe 211 JSE C 81 I 850 Mg Jalall o3 g1 (5) Jsad ) IS e
Ll gl (s pmy Ll LS ol e 3101 1 e e ¢ Jlall L2l e
JSm el A ) e &5 b Al J o5 Jad b Miay o5 oSy dor ) 5
Ul ot AN ala) JUl o L

Ll a1y 35003 o et Lwkidl jasladl (5) Jsdr

Jalea ins s L PYR BTN P [ SN L dsb | Bl | ol
Js Auld | eVl | Sl | e iy N30 oo | et | pesd

oA | R YeS /oo | e
0.34 0.61 0.37 0.66 887 11.9 105.7 31 335 g
0.31 0.67 0.46 0.63 314 7.1 63 | 21.38 146 Lala
0.34 0.59 0.35 0.66 295 7.3 61 | 17.45 106 pitaty
0.21 0.67 0.46 0.51 65 2.75 27.6 | 11.93 30 is A

(ARC-GIS10) pal s plsnzsls (DEM-land sat) il ydt ikl 230l 13 1 slaze W Eomldl Jas oyo obuld
gl st o
(GLOPAL MAPPER13) pusl  plusiuly dpad M1 ololis V1 3L

oAe | ol sl dlxa



a0 o 2 A g9 | LYY g Lyylia g sl padliasd) Juls

A ja) Aihia pal gal(o) Aoy A

45°5'0"E 45°10'0"E 45°15'0"E 45°20'0"E
1 1 1 1
—
r4 e \ z
5 - i 5
& e B B
- e S H\ 3
\ pr—s
\.\ e 2 G \__\
\ {
b STNARN
[ -
i 4
~ )
l»-v"" ]
| |
! S \
= I
=z \‘.\ S z
5 i 3 oy =
&1 £y \ B
$ 1 Lo, -\ ©
o ¥ y iR @
)] ¥ L&, o j N
(¢ £
{ f
L4 | |
— \
( : i
A 1 7 \.\
>
&)
7
/s
7
e, ;
= ; ") ~- z
£ Ve et g \ s &
= \‘\\. e s 2
5 | o
8 ( &
— \I
: !
J
I
e
z z
o =
o Lo
3 8
| {‘_.-. _,--2
: dgaa x
Coiak ol 3_15 0 3 6
= f | | Kilometers
T T T T
45°5'0"E 45°10'0"E 45°15'0"E 45°20'0"E

(ARC-GIS10)g=ti » #1233 (DEM-land sat)i ;2 dibid Lsimi) L o el Saldl Jas (e  jtead)

e bl sasll | oA



sl s Sl (g I Julall s (5 ots :(shape index) s | JSo Jalas =)
S B LlS 5 ((1-0) Gy Jolall e s 5155 edell S e 0 51 S
rall o Sl (Sl Sl e (o ISE OB el e Lol
Joldt e 3 (51 (5) Jsad I g a5 O VY o VY e g )
ool Yl eda S QN S tys ¢ BN aslemls s I 510 s
3 ¢ gl ol Al JKaY ol s ol als sy Lo L 42kl JISSY|
oo ol diate 18 50 Al 3 b chage B gl g sdon s Lo ) 85 50 s YN
oo JE ceall dilate O sy LSy (Qdid) Wy ST 8aeB8) OISl s
S AN aLdl el day & gl asl gl a1 gl 8] SO Sl
SA Isb B3y i) AL Bl A Bl 5 e Ol
oo Bl L5 ccwall dilae J) AU Sl 1 J s 15y & ¢ s )

- b Al el g ol

SUL Sagall
(relief) Apuugylill yailaidll syingd)qall Jalalill

idyl e gsb Jolge ST e Joladl lia an s i(relief ratio) ..zl 4,5 -)
Do G B als T s Oy G Jolell gy duay cipan o s
W o IV (e B g5l S M1 e S5 a0 23l Iob e w8des
o2l G g A EL Gl daS 5 B3l 0S5 (i el el e e
(5) Jsadl I s e .(p234c et.al 1987.Schumm) jludl i 55 .S
BAS e dge lday ¢ 48Ul sl ey 550,15 (o e ol i s daS o)
(B s o el Y oo ¥ (5 520 (e oS 5 O o $ 2 53 0 13
G5 B e &30 Bt el V1 8y ST el o Ao il s B
o e o) sl el el O ¢ LW peall e Bl S G,
JCaT ey (3 a1 5 cmnall Balaie (11 ) 5200 ol 5 ) aS 30 55 o ] A Und
s oA e 25 G gl eal B cnall dile 3 dage B2

OAY | ol s lxa



33115 Gy 2 sl o1 L9 Doyaga sl miliasull Julou

"Ladhe L V1 JIKEYT Juabl e dad gls gl B a0l a5l ol oy IS
Eomdal ¢ ESUT 3,1 500 Lalie s Loadhl Lgty 5 Lmelaos o sl o § 15501 BoLicl]

b gy L
. . - . . - . R *
Qyw‘ a5l 419 31,13 up};- AWJLA:J\ u.aSL.,a:L\ (6) Jyux>
Jelst Jelal o5 bl Jixa EN Bt i Jb & el e
Gragudl | iagdl | iegdl | Al el | e |l | SN | e | dm | () dkm
ey o | @
0.14 31.2 1 2248 | 184 4.06 76.6 46 31| 501 | 2878 ey
0.06 610 366.3 2 4.02 107 64 | 2138 | 570 | 2878 dale
0.05 0.58 293 | 239 3.57 102 61| 1745 | 570 | 2358 Usks
0.04 0.32 2514 | 176 111 58.1 34| 1193 | 512 | 1206 Us 3,8

«(ARC-GIS10) pesli 5 plisezuly (DEM-land sat) 1.i,4! dhad 3ladl 43 4 Je slaze VU el oo o0 1 ytaall
.(Global Mapper13) b sty ¢ Lad ) ol )

o2l L Syl e il ods uslus ((Relative relief)il ., ladl -Y

g1 (6) J sl UM s ey (18 prdall a0 Sl 2%y 6 pel] gl
o e phge lay &S aslls 5L gols G Al Ll (3
AV Olee s A w1 llas G bL Sl 0l & 511 o1V il
Al y )l e 0 5855 3T 5 Sl Joladl s ¢ 815Nl ol o a2 3005 (g )
e ST Al AL ) ) e e e o
ool Op BN e Lol oda s :(Ruggedness value)s oo gl iad -V
Al o) ol Bl ks T8 se gl Aad w55 ey el A BLS 5 2 ]
o5 «(p890.1964.Strahler) i~L.ll Clum= s 51 JIbT sl il
253 8L (o 5,50l Jalae dad gl ) ey (6) Jpud| daSle S
Ilos olore OF Al ol 25m s AS' 555 (2§ Lpolily ASIS 5 wusle

A 3l s e (%45)0e Ji (uaill Ala e (%55 -45)elaill Al jay yay (2 5all (8 (%55)
e bl susll | 0AA

Voo (VeSS Yk peaill AEUSH X g gal) Gy jlal =5 )50 ) Jalaa *

VoX (6S) sl L [ (p)usad) bl = dganil) (il *
w2l il da o x) v e el G el Xy peall AES = (5 e sl dalaall
Al Aaleadl /ansl Y = (5 e ssgl) Jalacal *
O ) Jalrall Aa S 1N ¢ (5 e gungd) Jolrall Aa () o Apa 158 ) 5050l 6y 5al) Jal je (5 58 228




S 35S Gom e e il )l O o O s s e I 2 )
ok o et G @ e ls plans 0B

s SN 35 ayse ) G B U1 s Joladl ety fg Ragdl Jalald
ind 52| o (6) J st oo IS oy (YA 5T 0 "cg«éﬂ‘)‘f%‘
<0.61) il 3) &5l el S5 (D) il 31551, Lo @ Jolall Lin
(Al Jo (s 28 SIS caale) 451 511 e ST(0.32 (0.58
iy patll Gaslas & S5 Sl sl s o sl e S BAS e d5e M
.@.:J"J\ SlaS s ‘L;u\

5,501 dpdd oS 5lae :(Hypsometric Index) (s o pud! soudly Jolall
G Ly omdl LY G B B e ¢ gl (51 dex ) 58550 5t
Sl (6) Jsad) da>e IV e (V) Vet s el b l) )
oo Joil b OF (6T ((%31.2) s JI 2 g2l) Jolall s 43 O (e (4) SL!
o &kl Guladl e a2l Ol (%68.8) (g sl & yadll dlaul gy 42,V ALY
S0 G oA el e S ey 4l olles ki (%31.2)
d> 5 okl g 3.(1954Horton) #0565, Hlas o L 5 535 g0 ]
U PEEgevA

oA | Ll e lea



3913 s 2 B gl LYY 35 Tyiash ol aSlaninll Julod

~
o

[¢]
o

)]
(=]

=
.
9
oY)
£

N
o

w
o

N
o

50 60 70 80 90
% Asil) dalicdl

.(Global Mapper 13) ;s s plasezaly el ) 2l £3 J lelis, ¥ 23U sbeze Wy Sl Jas oy 2 puall
31U ot I (521 ST () 25 53 & ghall bl v ¢ & ghall olollaal -1
D355 &gl bl dul,ly o2 (S cmall Al o anbis e 6,4l
ime GbUL SV sapul UL dased ¢ 231 (521 4312 5.1 & ,al Gooal
Bty @ GhUs & adl b Jats gl el wolelad G QAN AL Y]

C 3 sl ol LBY s gl W1 aad S IS 3 ay el Y L
LW aslsly 5105 el Akl sbliad) (566) JAYT da>de IV oy
S A R s sl s (Sl aslas J b e 2N s LS

e poladl saall | 0a-



orobas QWL (o IV el 2V 3 (0 58l (52 3l 2ol A ) 50 e
5o Ll QYT A Llw sl 3 (ms ¢« sV o35 Ul o Al Alr
Lo il K20 15 Ll ¢ (70809) JISEN! o oo eaitd & 501 511
055 3L s Lelellad (ol LSl gl g8 g0 o) 5,501 3 Leed® e
T (Wl oY1 321 sty (e sdly Ll gl 3 Yakis La sl
2V L Rl
g.,...ali&&lyﬁ)\bbﬁé;\jé}&bG)ﬂ

[From Pos: 45.0468517173, 36.1939415556 To Pos: 45.1218642972. 36.3703944563

5 km 10 km 15 km 20 km 282 km
(Global Mapper13) gt alsstuls ixd i Sleli V) gl o lasil Sald) Jos a1 maad!

55015 @315} ot M (g mald Jsb wlais (6) YT

[From Pos: 45.0446912746, 36.1932381556 To Pos: 451126196122, 36.2575490078

10km 20km 30km 40km 50km 60km 70km 80km 9.88 km
(Global Mapper13) g+t alaacals Aud l Sleli ) gl Ao Slas il Sald) Jos O 1 saal)

04 | ¥l alie dlea



331513 Gog 2 A sl g pugd) LeWY g Dyytiaga ol (ailasd) Julad

tals o b s alaie (7) JS2

|From Pos: 45.1127950753, 36.2574729566 To Pos: 45.2724538392, 36.3280610901

10 km 15 km 20 km 256 km
(Global Mapper13) gsbis alsatuls sl i) Slelin Y gl o STl Sald) Jas Ga 1l

USIS ool ) s plaia (8) JS2

[From Pos: 45.1131360808, 36.2590415818 To Pos: 451213543128, 36.370686774

25km 5.0 km 75km 100km 125km 150km 18.63km
(Global Mapper13) gst» alstuls i )l Slelio i) giks o el Sald) das oa 1 saal)

U5 25 gl ) Jsb el (9) S5

[From Pos: 45.0625227217, 36.2052494411 To Pos: 45.1664821116, 36.2416352275

7.5 km 10.56 km
(Global Mapper13) g aliiiuis iud,ll Slelin ¥ g3 o SaeTl Saldl g on 1l

e bl sl | 04y



¢ by WIS 0L S danl G all ablall ) O iyl abUS -V
Y TP WS P PR PRVt RUILVE S [P
530015 5 s (i I B35V (651 L Al bl OF Y Y D ) JISay)
3 Bsdall SIS dsl 55040 Ry oA padll S of i Sl a1
(¢500) cyo 28 U @BIAI Gan G g3l maes (230 3508 (g3l Il Ol s 5
el oo 0555 (@ A A sl Gble 3 6,8 ol O I 6o 1y
sl (21 055 I o5 @y ooty ad] e dd iy Aulie Dseb
sda oo a3l JUby sl 21 il Ul o555 &) et ) A el o
3 6,2 s (V) Geddl Sl dtb Lnpand & 511 &5 01 LT 45U (g
Goe 83055 A Il &l ) oo Il 2l ¢ & el Olihll O jlas Gbls
A1 25 2359 &l ablall O oS e s el sl ol U2 oy gl

Cogddl sl Y e

g..gji 35115 ool ¢ g“.}’d‘j‘ (10) J&

[From Pos: 45.0835709061, 36.2194849465

To Pos: 45.0764779922, 36.225486642

555 T I - — = - = = i = im i im i e i s o e in g
550m - - — - —-—-—-—-—-—-—-—-—-—-—-—-—-—-

S4SmEEEEER — - — - — - — - — - — - — - — - — - — - — - — - — - — -

540 m - — - — - — - —-—-—-—-—-—-—-—-—-

53 S miEE - — - — - — - — - — - — - — - — - — - — -

125m 250 m 375m 500 m 625 m 750 m 922 m
(Global Mapper13) g x alsstuls A ) Slslis i) il o Sl caldl Jas O 1 sad)

0AY | oVl alie dlea



331513 Gog 2 A sl g pugd) LeWY g Dyytiaga ol (ailasd) Julad

deale G315} g o glaie (11) JSC2

[From Pos: 45.1304932596, 36.2544039073

To Pos: 45.1283108245, 36.266407300

250m 500 m 750 m 1000 m 1346 m
(Global Mapper13) gt alasiuts Aud il cilolis ) gild o Lol Saldl Jao on 2 sadll

USIS ol ) oo gl (12) JS2

[From Pos: 45.1190354756, 36.2795019103

To Pos: 45.1332213034, 36.271317778
660mp-—-—-—-—-—-—-—-— - — - — - — - — - — - — - — - — - — - —-— -

640 m [ e — — Tt —t—t—-— - —-—-

L O

250m 500 m 750 m 1000 m 1250 m 1565 m
(Gobal Mapper13) g-x alssaut A il Slolis ) gils o sl Sald) Ja o 1 sad)

US 255 goly) g o paie (13) Y2

[From Pos: 45.0972111251, 36.2162112940

To Pos: 45.0961199076, 36.2085727713]

125m 250m 375m 500 m 625m 853 m
(Global Mapper13) Bt alsssub A ) Slelis i) il o SLaslU Saldl ga g 1 jsad)

e bl suadl | o4t



2l asall
Apall A%l yalilail syiaglgall Jalalill
( Drainage Networks)

VY e WU iyl ol N1 dulys @ degll sl asladl e s

LN A bUls JIsbls BUS S U iyl jaslias 153 cdar s s

Jolsadl o ot Sasliadtoda Loy cVAC 5cY o) v idadln ) (g el o ld a5l

) S eUadd) BUS s L1 s s sl s FLbly bl 2l e ¢ e

(CET SNV AIAT e

U AV ECs deged o3 )1 o Al sa i(Stream Orders)d ¢l ot b -
Sk 55 15 &l L e Y gl as il (521 e s s g el 2 )
Sl 255 (1958 s i) 056 o ¢ A Ji5 En el Jot
IV oo BNy 5 05 5m sl 855001 @ Lesd 5 (515N shas (e 1LY
S Jots 5,8 CIle S e 05K 851515 b 9= ONT7) J iy (5) ey A
ceadl OV e g gl Bl 45 A1 s J1 51,05

040 | lsV sl ilxa



a9yl poex 2 A glo 5 d1 LYY g Lyiagh ol pailasdl Juld

59103 Gngal el i pad (5) Ay A

45“5"0"E 45°110'0"E 45°1|5'0"E 45“2?'0"E
)
z e z
=3 . i o
&1 = T B
2 Fraiy, A L ( &
) ne
\.\ —
. {
T o N
/ Al
[ 4
A )
- |
I i
! \
i !
z S z
o s =]
8 3
38 I \.‘,\ )
i
o
!
| |
\
ot
\
\n
r
g
4
s
e
s
£ ~- pd -_-'\ e r
B & Bl o 18
b | s
8 ( "
\u
]
J
!
=
2 Agdh Qi yall | 5
& T\ e 8
2 af\gn—
£ A\ p—
¥ as—
s QP e
§ e
2 —~ 3 Hh @ 3 6
casall g {78
: = B | Kilometers
T T T T
45°5'0"E 45°10'0"E 45°15'0"E 45°20'0"E

(ARC-GIS10) gk pladduks (DEM-land sat) iyl Aikial duliail) dyijpall o Saie ¥l Eall) Jae Gia 1 steaall

e gl susll | 04t




L gl agsl gty g J 35015 (o B pall i atliast (7) Jsuer

Audlad) Awaldl) 435 yall Anal 1) A pal) QAN A5 yall AL A yal) (A A al) il _yal)
ual s
. 3 B 3 B 3 B 3 B 3 B 3 B
34 3 o 4 3 q | A 3 ) 4 3 4 | 4 3 ) 4 3
= | 3 3 93 3 3 913 3 3 913 |3 3 9 33 3 3 3 3 3 9
3|3 = a3 3 = 33 = 2 3 = - ; 3 = O 3 = -
11513 14252 (3 |2/3/3 |3 |2/3 |3 |3 |2 (3|3 |3 |3/3 |2 |3 |=
= |3 23 3 % £ F 3 % £ F 3 % £ F 3 % £ F 3 % £ F
K8 K8 K8 K8 K8 K8
3 | 105 | 105 174 | 348 | 2 531 | 319 | 6 | 41 | 222 | 557 | 25 | 4 | 115 | 1159 | 100 | 484 | 0.67 | 326 | 484 | ceuisd
39 1144 | 1144 | 1 533 | 159 | 3| 4 22 | 264 | 12 | 39 | 112 | 5264 | 47 | 489 | 0.62 | 1426 | 230 | s
35 9.16 | 9.16 | 1 53 106 | 2| 33| 21 21 10 | 41 | 114 | 4674 | 41 | 47 | 065 | 1261 | 194 | Ak
34 588 | 588 | 1| 3 | 222 | 666 | 3 | 33| 114 | 114 | 10 | 39 | 063 | 2457 | 39 | asiss
«(DEM-land sat) 4./, ikl 43502l 45 41 e slae VU cxUl fas (0(1) 2 0all

oAV | lsV s ilxa

-(Global Mapper13) sl ; plasul cied JI wle Wi, V1 3L(2)
-()-38-V-SW).3,100000 /1 bl 835 daki slad) 43,2 o gl Aoy A1 cd-lowald ool 241 (Gl & g (3)




3913 s 2 B gl LYY 35 Tyiash ol aSlaninll Julod

LN g8 Gy dl cnsdll 4 s (Bifurcation Ratio) catdll i -
sds O Ju(R.EHOrton) sl 5ol 0516 cmy clgdlpl il G 4 ¢!
T a1 520 0555 el o o put 3 Laals o 301 2l (B
«(PA58:1956. SChUMN) (&5 Cnts &wd La3 o35 (3,0 o ot 5,8
((5-3) y onl B 515 Bl 2l S el Gyl il A
Lo sl (5 e g Bl el e Lesli)l sl Lesli] A G L
3 Loli) Bl 3 LIO VI @) g el (ol Fluy 45555 L3158 5 5 s
£l B 5555 A b5 B e ol Ao e IS el o Lo
OV L35 (7) Jsadl dlade I3 o o(V0 Y oY oo Ve il el o 2
23 «(4.89-3) (o o5l 5 45U asly=Ts 550,05 Lok caddl L = A
sl ol 2l sl s e (0 I et e gy Boaph nd £
G A 3 puhall iy o Laises 25(2) Caly ASUS [0 A dnl JI 45 L
3.9-) co sl 5 i AT Corsd) dd Ll ¢ s ST eBY &5l 55 g sdes SIS
oS il dd ol oda O Lllaus e CnlS Ll oy 21V et (B
sbadis s sadl molie old LGl 3 ) 1550 My ¢ Bkins iy sl b
AV Al bl e Sas sl e G S
SLasl G s i el BLsIL Les :(Drainage Density) L4 e HLSI) -
e 40l oA ddal Ax Il Gy bl WSl 2V s sl ) 3 s (g L2
Mz ¢ LUl g gLl g B o) ) b Altacd 5 YV o) 830l D)
G 5V sl Gesladls el Jole 0 V1 e LI sladll BUS5 451 5 55 oo
Fniy iy ol BUS 3 01 53 FUlly Lzl Jule 0 (Melton) s &3
BES ol3 &l oY1 Civ s «(pp38-45.1958.Melton) «(%97)
Laisell iy o) BESI 013 (51 V1 bl o] Zoel L5 AW By et
iy ) BUS oWl entdl 13 51V Sl ] Bl LS i 53

(26S) U= sal) dalise [ (S) il sall aaad 433 Y1 ) shal & sana = Ay puatl) 48USY) *
e bl susll | 0aA



el ol s das i

Ikl e I oy (el 53 oSalls 0Ll o AN el U
Sl 3 3] ¢ Ry Bilate (5l g e Dk el BUSII Ao 521 oy (8)
(U ] BUS U5 oo | el Bpis I ey b (2- 1.70)
L5 FUlls robadl Jole 3l Al s g das cobadll st U5 (5L JUIL
«(£2000) 3515 Lo Llr Slais o ol oans 3 2 51 o 3] e oo
OS5 3] dor ol ol Al o Dlab ed) Lk uf ALl e Bl 55 U g S
I ol 1 cpsall o815 b 585 Do 26 g (o Llalls a1 51521
L2 el B gl

A LU ol sue i g Laks ((Stream Frequency) s gl 1Sl -4
IS o 5 dlis (U GO fgagt dand M o Tl s (Ll gl il
G2 (8) Jsadkl IS e Gy SN Ale A2l Gy bl Sl Ll 8
ool Ga b 3 3 cdl sams (2.39-1.76) op culs 3] dendl ods
&.&.J\QJ@J\M.J&IfcM\y%bEﬂ&jSlC&\J}}jubfnUdim‘
seall Do

Lty dilaze ol Y L eal LS (8)J 50

o s Dol BT FHUN] disblgseg | saepgez | 50N
A el (VoS /gols) (Y S [05) iy (+5) &35 LY
1.04 1.84 1.71 574.8 618 g
1.09 2 1.70 248.98 293 deale
1.01 2.39 2 219 254 I
1.03 1.76 1.61 48.45 53 ds 2,8

ARC-) sl s plasiialy «( DEM-land sat) il ,ll dgkel a3Laidll 43,11 o szl el s o asall
.(Global Maper13) ol plhinls 4 N olels NI 23U (GIS10

(265) Lasad) Aalis [ (ma) el aand 4y sl (g ladl ¢ sama = (5 edl) Sl *
044 | lsV sl dlxa



3913 s 2 B gl LYY 35 Tyiash ol aSlaninll Julod

SLl e el 6,2 Gllasil & 55 gy Laiy 1 (SiNUOSity factor)@xﬁ\ s =
o il eds dod olag) L>dU Jeladl s o8 da>dle IO ey et
Bl ad g5 550,13 (o st B IO O e Juy L (L.9-1.1) oy ol 5
Gisb oo SUN U e iy Lo ) 35 500 Lo oy calizaV T ) 0 31 0
iz Ll G ol e e sl Bl Hlay ils i)l olles

A el ol ledl
el JSadl ¢ G pall Laasy i, 1( Drainage Pattern): g ¢l o all LU -1
g_;bz.uL.ﬂ&,u'\Lu\!\mg,;z,gwg:uﬁ\x&ai,p\@@\%ﬁuém
VAT oY oV Gl 1) &5 Sl g Ly s L) Lo (6 el 254 il 421
Gpall haen a3 gl el LU BN AWl Gk 3 sl
deladly  «(Parallel Pattern) (ill; (Dendritic Pattern)g -zl
JSi Sy sl =2 Lol wsl>- .(Rectangular Pattern)

. g
DB i Japden o G iy I patladt SIS Lot
oo P ey 5(2,5335) 551505 b dmlis 3l dsLlll Lol -)
FUWl et o ladlalaze¥ T Ol AnadBVI 5 sl 515V e B Ll
Lol g L1 ol oo i a3 (b I ) L)
ol 230 8 st W sliad | UL oLa3ls ¢ LeoSI (01 Ao
o2V IS sl ) AdSCall jaslad ] s colal 1Sl aslad -Y
g 1 A Aldazadl I e Lol 81 ciedazd) & s JIKEYT (e
Vi eobaall J1 wlll e W ol 1 d g s 1555 ¢ JU) G il plasl )
el b e ol e BN 3505 g Slame 215U & glall JISKENT 0
el ot AYs LUl ) dlell ISV eda et LS (e A

(¢S) el skl / (5) s el s pmall ifiall Jshall = g el A ®
e pobed! saadl | e



& poliadd 0Ll Jule @358 e Slab 2l & padl b ledl S Al Jul,
gy S slad | asliaS el (ol eds G el OF oSS
o5 80 A 831515 5 5 el DMl ot iy i )L asliad| T
CSIAN s S5 O ped 3 25 ¢ 585 A ellS B ol 3 5ms ¢ 5 52
A oo ¢ L5UT (L1 HIudl & 55 oo 515 L Al Al sl iy (1)
55033 O LS (& il conls I laS s & all s e 50 lday claliza Y|
:wﬂw‘L;u\qjﬁﬂ\Wy%ﬁa;u\@gmm\wwwam;
LY 2l Ul ge ol O e Sl il il o b 155 ¢ U LI
Flall gble ddanul INs e (o ) didare G U1 5 50l (2ol
osaldll Caasall
Alall sbaallgyyliia £al8Y Aadiyall Ghliall
iy ol Ll jolas s g ladly (USA) dwadl Lasladl € I
55,15 Lo LUl FUWI paslas e Sad 6 o) o 515508 LIP1ON[Ipg RES P
O.i.ggéHS)jL%-\L}ktl\jZM\)JJ\&bééﬂ\:t&\c&m&bdiﬁﬁcmcﬁb
N e Sl s sl LB - SLT wad e Sdd . o ol s ols e sl O
(oA dalae 3 U SLYI Ladl s 5
AL G B e S8 GA Jew BRRGEA e GV sk )
Cole AT 885 2,5(30) LgLs 3ls (Alluvial Fan) iz, 2 a5 e 3oV
¢ 53(%0.66) &5 Sl Dy Al 52 ple Hl2L L (sl sk Je
Cpdl 2 Sl (90.38) dxyu Jleddl 52 JSYI adb Gl 2
6o pnall 5 Al LYY e it By Al e wlaB 555 40 i 5 (°0.30)
s&g\yW\@aﬂ\w| \.u,o\c@ﬂlcj\}\aﬁ”;wus;uéﬂj
o o Lmwll] g Lad) asliad |t U sladly (6 )1 mslie LGY
351406 Lo NI I ol 2o s ¢ Lallasls ST foo laldls ool 46
LBY LKl Sl S ity doad| L) e Dlab (ool y isdandl L5U

Ty | oY slae dea



3913 s 2 B gl LYY 35 Tyiash ol aSlaninll Julod

Lot s ws L o33 (12000) als aLd oLl 6 50 oSS (55 65,5
sladl dalaie o 5 (9) 4TI 3 G Lb e T Ll sy cazmjlt 215 ol s
5318 g shlly A slpd) Gkl 55 3] (14) Sl ASIS s dsls gl
Oty 5L 0 sl 5 ik (e g (L) B3l (il oda 3 s I (6 2]
@wcg..zsjj\s,\,sdgg,gﬁ;\ygﬂ\,;a)usb)}(w\)\.@w@#s
IS el e Jedl 52 (6l sLAl) e 800 £315,Y) A8NT S5 sy
A (Bzdly (5D Bl ) bl plasaal LVl by JsV1 e
VRIS | EREI T W C
Lo3l5 Ak sl e 5ile ay Leas STt 5 0l (e (aw oIl Al <Y
Gl G s 515 o Bl oo 5 AUSTS 5 diale (81 Ll it 0 AE I
0dd g )Ll plald LSy N Ddias msie 55 e 0S(11.5) sk
spinall £esl eV 5 sl oLl 85 502 sUlslad ) Sl slaxel S didall
SOEINIPH PP PRT ISP PR PN INP e
Ly all o 0555 Lo Wl 5 el e 2 Jall o LS e 1311 3 skl
e Lo o A dlin (ST (3 45591 ()l e o8 & e ST ] 55500 B8 o
bheo dolio Ol Sy s o (sl Lasloadl o LST Ll o e LedS STl jam
ay 83502 Slobus 3 oS 63 Gy SUlsdl s © 2l Lg sliney
Slbes o dodd ¢l 5155 o oo Lae sl N1 G A lall eda LBY L5USGT
dalase (3 3 Jall odin w35 ¢ LeaSN (g 1 5 A (Bl (52 ols e 83Lazu Y15 & all
¢ sV Ol 3 bl sl Aol 3 oL b ) el g ok 8T ISy S0 5 )
NG e il sauasdl ol jasull bl

e poled! sastl [ ey



113 ooty oo (Y o5l e = e (5 g AL sl I SO a3, 3581 (V £) IS

G ool a3 LY del Il Slas3l 8 1L 1ss @8l ads nls ralaudl -
oo s L nd o )0 Bl b 0T dadsd o 550 pas bl SbULY
T35 Jll pazeS Jontass (°4-°2) ix s el i Lal oY 52
obos bl ds 5y 6ty bl iaSd Lag S35 ol lisn (5-1.5) e L Lo
s BT e Jos 5,00 Lalsg Lo s Lol 0 oY iy L sendl
U5 0528 8l SV G g g5 il il il Bale g Le
ble b JS5 Lol 1 e sde e il ooy BT pdls ol
o by LRI GBUL ST ke g5 (onl25) 42 aslisyl 1 e g
Slsk 42 o IS5 Oed Ve o5 e I o 53 n(50) o
faghl G lall (o oo i ol odis dass (VYA oY o) il A5l 1 el G ]

Y | ¥ sloe dre



3913 s 2 B gl LYY 35 Tyiash ol aSlaninll Julod

gl Dzl Shusll 5y b (osbl e VI el 3 L
bl Lelas O,k ol Lo 131 a0 Al
535 b isles ooutll ol (6 @l 0all sleY Loge 1yduas sUd) 025 : slidd -0
AU 05855 laxtal 3 Leabe oind o5 olle Y1 bl g & b et 5
S0 e ssle Lias 23 Y 5 daldl o dcdall 5,91 3 ad 45 )T bl e
ol e S ka1 e SYYI ol ) SYT 0o e SLkl oda G 5155
sl el e 55 Slais 1 e s deall sl 3k e ol L) el s
Qi) 6 e g 2T sl Gk e gt ol 2l 3ul oy (2l (W
QRN NV SR R PRSI FPICER KU A WRVRNWY (05 ok ay 4, b
(gl Ghle (3 padins sl Clul axT as ol yull 5l bl del ) -1
oLl e (g el Balan VI Gag g0 &y ) e & Al Jaag S Lgndl 6 55k il
S sind) foo ol o dolay (2w o Y1 JM2T e iy o 5L5 oLl JM= e
Bl e s W eyl ol Jsb e byl 5T ChLu da s
sl Laad y ((Gully Erosion ) ss54591 4=l «(Sheet Erosion) 4sUasll
s s ol e il 8 sl oLl 51 Ao N & el 5 50l e G b Jented s
PR ooV g & A GhUL G 3 )l eds pains s ol
pddiasy ((VOV o T v ) (P14 -°8.5) e C ol SIS 5l
el Gatlhast oo (bl ada e g1l e Luly il Akt 3
Bl G slas e Bslyd (o e ope Je VI e IS 1o bl e eVt ST
LlI o Jag Ll omtas 400 ) 5o (0 o s Dl 05 68,50 5l B2
Sl e Galate ikl ada oLl Co Ul - Wil Az U sladl Lo
ch.a (S $rams yE &us)‘w a9 ¢ 2531 o o5l 10 Oy LacY ¢ 55155 g
S Al 8Ll LS IVt o sl ol g 5 (N5 dage Al UL o b5y ¢ el
LA G bt &l b lad | el as dilaill eda w5 31 cpalidls el

e bl suatl [ g



Sila iyl

S Canally £gmadl JaeNl 55 Lo gl ol L es 3 554 sk -)
(a8 5) il m b 4 # Uy U (0255) Ll e
Sl i b bl &kl oVl el dul,u) dilate ollas (o
L2l B Ao

sV 3 e s Mo o) s IV Ol s SN e uslis pls =Y
SEI sdls (oo ,S U Ll Judle (0 0555 @l 2l LI
oL (pp 05 a2 (o a2V G ey e el
Ll sV G s (k) o) 15 1IN sl e s 2L
S e 3 ol caae o (USIS 5 dale bl sl e uzE 5 bl e
s Al 52 ey S B 2 B e mhw e Bl A Hay el
el s dnad &5 b las) tamn 553 i) oal e das5 ((20.66)

LAl s s oLl oo e 50831 (a1 N1 G oo 0 o) Cnay =T
Ul oot @ e 252 Ol LY ¢ (2 53]l i 8315 3 elogs Dale g
6 /30(12000-10000) I 5 sld Lall Cipsladl Juas 3 b I 42

JIKaY! e LIS sbaal L1 & SWW1 (515N s o sl Lwtidl jaslad| oz ¢
Sl CS1 5 I e gy ladlls 4558 Al 5 ST cdolazdl & sl
AN Al LE a1V e Mg G A sl ¢ gaally
ol 1wl e B3N Sl 1 oy U5 Gl g sladl plasl JWs
Oladl s A [5L2) an

G IV e ol Y1 ISE Ol1 I ol Y1 IS8 e las 125 -©
DU Sl gl g5 I et as el dalane Sl 300 s a5 gl
Oladll s VY Jag L Gaelze Wbyl coally (o)) s,

o0 | wla¥l slae dea



3913 s 2 B gl LYY 35 Tyiash ol aSlaninll Julod

sl B sty 55005 (o e adl G Ll ol ens T
oA B 3 &l aad ) iy Vg ¢SSl Jaladl o il 125
DMED B3 53k LS il ey olae gm Mg (G BlI 511
@;pta:ngw&»v\;w\wjggu\qjﬂﬁ\ﬁ?y.gﬁa;m@g\
G2l BLALS Lol JISKE1 05855 (o o) w st O e Slds . 5l
SH ot obs slaimul (5 3 sl sl dulgl wleshs o (A5 sual
- SUIlad ol

(§ o gl JolS 1 (5 o gl il LS5 (5 R gl Jolall 8 25 LS =Y
) BT 08T Jage Moy 8 )50l €555 3 o5 a8
Sl Il Jubl o A5 @y i) J pgndls A sl dsl Aol
ol sl o g2l Olaze ¥y ol BLadl pla) A diall (3 s, Y|
e bl A5 o101 35 e Sldd o sUly duad | 4 A1 3 555 o]
o W1 AN adia deal e by 53 ey i 3T KN 0din (e (3 &b o
e At B e 515 o IS8 W55 L L o)l mslie elasl SIS
L3 A Aty e 3 A A ol U S) g e s ¢ 2,5(30) L les

s 20 condid ol 1 SN asl g1y 851505 (0 b condidll i (8 i A
o pbge Wy bty U L el G il G0l ) s
L SU el Jlaze

G L) L) 8 ) il (el S dk el BUSU) 5 ens -9
oo s gl Gl LN psall CoS1 B IS e g Sl
Jyess S Cipadl sl 41ty L Wl 81 slaely JIgbl BLs
Jeo dV ciaiall ool ilane L LS ¢ fudiaze IS0 D3l ol L
s ULl e 80h) am Moy clgilar s A5 5 dalzma1 () U S\
LU el 83l s el e I e g ol e UL LS

e poled! sastl 14



2N FUSN TSRS I N R PP IS SEMUE ST AL
sl dikie )3 e L1 6,2 e e elil sy B AT e Y
sy 1)) O3 L8315 5l (04) ) gl o gonie 51 AISUS 5 il (531,
A0l oK e A 52 B M b s Alits iy Wl 85115 A 50 G 8
6 sl e BN e 53 (12000) 58 il (g ) sl 5,200 Lis
iy 3 L Alall Bkl (g 3 U plasal e 4 ST e 550,03

S slad] slie o3 (3 anlidls 5Uae¥l ols o 30D 3 S ISl Sla-) )
S b sde slexel UM e (o sl e o sV 6l LY (o bl dddate 3
G ihee G W syl e (g pmadll B3l (U slakl SUlE oy
Sladly lealls sl iVl sl all foa chdeall del) 35 oS
ol yally db 2N dely 5 kil

Calsaageill

Ok S w8l & 6 Y1 &35Y15 55005 (6ol Ao s Sy 3ael b5 -)
oo sl (a1 A 5 bl olald ol ol GGl LS s
Slas oLl M (e Bl e o L2z il 2 5 iy padl UL IV
cysladll bl Ao o) g s dl 5 e VI 8 55 i o5 s

(oA o daw gl el VG e (Sl sladl Lt elil G pw sl =Y
Slrpally SEdlS (oY1 e b e i (g LW sl
skl Ll eV 5l

M de s Lo e Gl e G L i Al () mlie s <Y
ol plasenal e cdagilly 5SS a6 bl gLt 3y

TV | Gla¥ slae s



33115 Gy 2 sl o1 L9 Doyaga sl miliasull Julou

jalsiaall Aaf18

cisly Al Aol o s ¢ A B ga g Aulys 2OV 80 ¢ ) A de2 Gl

AR ]

Lor 55 50 5l ool dnl s ) OY ol ol Y

o pladal sledll dasle (3 (gl bladl e bs Sl o ¥ ol pdoull Zul s ¢ s el e ¥
OV oilu shas dm o sledzaYs L3k ol Jall

ks VT sl il Ll o G e sl sl s pdd ALl 51515 &yl wlaadl a3 dest el L2
Gl &y g celal) Ole 1513 (I oY1 il AVl lul ) g padl S & ed Sl
RRN up‘%\\ (G oy sl

AV o Gl rall (i des Olatee el Jo Ciblec a4 L0

S0 & el dnsld e (Gakadl Lo gl 555 po s D el (2 Y1 o IS e ¢ 2 S5 agls T
oY VG ) el dadas iy )

A el s (Al o se s d ) Adadl (oY) SS de (e e il dl LY
.(Y Ao,V ol 235

2T Oles el mi sl Sl sl ls O bl J b g0 ) ol Oliaoy i oD A

13 s,V mald ) e lonr Vs Bl el ST Vel 55 50 5d | ool ¢ Oliany o oD 8
.(Y N o,V Oles el s 2l s )

B e b ) aslasd) S sl ol (3 A1 ad loglall (a3 Gl et o daf eyl o 2 Me )
p bl &S (g Al ol dnalr (5ysiin 8) mrle Al colady (g3l5 (25 G A 5Tl LY sl
Y oY) sl ad b e lazr Yl

11.J. KNIGHT and S. HARRISON Climate Change and Geomorphological 2.Hazards

in the Eastern European Alps. Phil. Trans. R. Soc. A<2010.

12. Boulton G.. Morphometric Analysis of River Basin Characteristics. London. 1965

13. Frederic G. Bell. Engineering Geology and Construction. Taylor and Francis. 2004
14 Miller.V.C.. “A quantitative geomorphic study of drainage basin characteristics in
the Clinch Mountain area. Virginia and Tennessee”. 14.Project NR 389042 Tech.
Rept.3.c.Columbia University. Department of Geology. ONR. Geography Branch NEW
YORK. 1953

15. Strahlerc A.N.c Quantitative geomorphology of drainage basins and channel
networks In. Handbook of Applied Hydrology. McGraw Hill Book Company. New
York. and Section 411 1964.

e bl suadl [ A



