WA Olies) b oyl @8 by sles YT Il ames (555000 5 5 Ll i aloes
WAANY c 5 sy YWAY/O/A 1 5o s

A PR

oka JKo  Fae gla it ildde (gl 0 it A sAuakb 5 Jlou

(L o % o 52) O AL Ol S Ik aals slaasSl by s

#0l ) Gl e Ol s S oS5 (655 35 50 55 Sl gliaml el wldll 5

1 PSR [ S S U P SV L NI ) TS S PV} 5 TP FE PN o

| Py N P WP ¥ TP} U P SPVPL} I W 31 U e

ol Lol Ol ol slaslbly Sis aas 5 Sl Gblis (655058550555 5 mlid ey 3550 03 (5l 28 Slallas
S sl a ;S Ly edd a8 ol ST e 5 IS I G Ol an LaaSOl b e cpl o Ll
JSs Sl et o 53 0L oS wndy slaasSSl by s se adlis ol s omul 4 S 1,5 adlas 5
ol el el (s, Aty pLalid Al by se Wil 3 Ao pshy s S 518 s wlis
el 4B S Sy e b i ailaie LSOl by s ki S5 0diS el sLa eyl 4 bgy e slags S
eslel 5 5 ﬁ*&@ufﬂu ol et IS aglin 5 Jasls s 2 sl L S o301 ol (s 5o 3
e o iite A sloa ko (sl o5 LIl p 0 s i sladis 5l i ol sl ol 4B 8 15
5 i)y l el sl al g S5 Ui 331 il 5 s ) it g s Jalo 5 Jils sn o
SOl by s ;e o VU 5y S s Gl ailiie laasSSl by s US55 Jae it ege ol
it g SS L das e 0L ) o A s 5 (S Jule oo 31 ol J)l el L as el
Oime Ly 4Gl by sin Vv 310ad ol 03,8 53 wliadl ol s il sl sy kb 03, 0 s ailaie slawSGl by 5
by, =Y ;\,\_,ij_wajj_f)zuu)a\/‘\/‘\\‘ @L:.;;}\)_,ap4_;§\élL))_»V‘;l,x_,.:p“,}_f)a‘,\_.p);v~/'f”o wlis
S i Ol L SOl by e S5 eSS iy 5 el Lo ;S 50 5 Ao s VAT 4Ll Ol L 4SS
JSi 53 s ool e 55 e 05U S slae s a aS dises sla (55l el a3 S 15 ds s VYV /g0
)u_a,.gqjspuﬁrt_?g\(«_&;»ﬁu.\_ﬁ\ by yse Comln 3 2805w Colns) LaaSll by soe owdis
53 e 53 ) o B S Sl s Jie 0 b s s (RY) Cilisis o s
ol aidlae

.,\.;-j:.yj.@,&d\fsb Qmﬁg&ﬁ\ .b})w ‘L;)'L.a Jow LAWJ;QTLSJ;{@}J?MIG.\?\S duajb

L S S8 Slo s Sl asdis =
Sl 35 5a Sy po 5 Sl i 3l ot S S Sl L led (5 035

ol sladae 5, ol 3105, S e I3 S50 855 Sld i (S5 50550 sl
Sl s Sy ss Sdpis Sfepbyge A 3 S e sl L s

email: amirahmadi@sttu.as.ir SV 00VY 180 ) g fems ki 35



WA Slas) o oyled dE gls XY Jlo (Jases (53 ya0b g LI i aloma

\42

53 Sles i Sl 4 S ol ey Ly

Gbloe (5558550585 5 el ey o g
ol ool Ol ol slalloly Sl a5 S
Olse sy Gblae ol 55 LaasSGl by s ol
a8 0dal S e 5 SIS o s tege 51 (S
Sy5 S jelay S A S L g Ll el
oi s Ol 5, ol 5l as S 13 aallas
IS gl by, 5 o5 53 S
35 e i LI S 8 Sy ai
S i L s OB 5 kot A
et Aallan oyl 5l G ol s
by e S 85 Ol s () 0
i) O30 len S Jlad auls s LaaSl
GO [ U, GO (6 W E S UPI GO S £~
Sl s s a2 5 TP Ao
350 ailaie ol (SLaa SEl by s (g e b 50
e il e el 4B S S e g
oy = Gl ke A S S 5 s e
by bl s s (SsTpose8) kl 0
SIS 56 sl 581 s — Laibeie Laa S
LSOl by e (g e b 50 5 (S350 585 50 o
ol adlae lad SOl by e guail
Sl = 5 el 6,8 o3lusl sla s 310l
Lo anns 5 Al posas 53 cule s
S ol s b Ul acslie 5 ailes glaasGsl

aolie Olaass

J\_'.lj.?d_n Qumél_éw Sy, 58 pmasS
C)Lig_w); LOTJ_fOJDU -5)—:§ )‘j—; ol ol S)90

Glp s (S 0S50 LUl 5 S

e e e ST R
S S sole gloresd L LacnS d 50505
Sl o ) alde gl ) (654l
Strahler, ) s aolis — (RPN PR S CX

1957, 915, Horton, 1945, 284 Smith, 402,
(1983

) S sloas sl a3 SISl Oliiss

b e 58 JS Slad ) oMb o
Sl o ool Ll (55 53550 5 Loana Sl
e sl Lzl Lo .(Blissenbach, 1954, 171)
Surell L 5 Laa =SSl ses aey 55 Ol
S8l by e Ma ol Sl eslis il 5 (VAEY)
Ly, (VAVY) Drew Law g 5l o dsl gl
A Sl Gt e bl sy b
by e o s 3 A S e Ol o
(VAYA) Eckis il osls plasl Slalllas LaasGl
S A sy SLuS Il (VAYA) Blackwelder
bg e S5 gladyl b iy Sl Ly
Eckis a3 lwl o il es 1S 0 25 1 LaacSS
B slasd o Laa oSGl by s (VAYA)
DL aldlar slajlil o i j3 e S an s
Lot o 3 2l o o Gl el

.(Davis, 1899, 216)



Vo o LSSl by e wdin K5 5 e e i 5Ldde (gl e i gduadb g fdow

Sheslital L Lgl (6l ol ol 50> s
L 5l 28 Ll e ey 5 GPS
Lol gl 5 ol L SOl by, sen Ll
S T ) eSS L e a5
05 deme SLaa Sl by e i Clg s b3
dum_.djswuq_hl_ga_’dtha:))_»
el S5 5 e WV Sl feniie

Sha—id e Sl sy g A e
ol a_abas (gla =SSl by, e 6l_ap.é.x_;l
JSdedS s gl el o b e gl S
s sk s ailie O WV LSl Ly 5o
ad> o s Lagg S o3l ol s S oo
S rn by 9m a5 Laly) ) p Gl A
B esli 355 S So Ly Lsg s
TS

o ol 03 S S g e
5,5 5,5 5 S e e o a3
Slpas i SIS 55 Sl part
S 255 s A e 534S el
Alodd Cow |y Laasl by s

by e 5550 e BLE) o5 )
Slaa s B8 5058 Sl pas 5 LaSl
L Lap ad ol alio 5 Ll ooy LST25 5
Ny ) e e S
) ol s w315 s gl S S e 585

GRS gy 9 3 ge Y
=P s s ol s el S
Sl amSl by e S5 5058550 585 SIS (655
PR S W I RN KUY I T A
e 555 a (SLadnsSl Ly s 03 5dome 03 ga
Sloslsala ETM 5 TM losodim ey 5lai
SS8 &y 3ledae ol (gl a s e
rslas sloml s s Syt oe s SLSG
SRS PR Iy UG PR WIS P S N R S
Erdas sle,l ol slmesls f3ls 5530 p 5 5
Sl s 350y Sl 3 e S il
Wl 0 oslial Ll pale slaesls 515
S ol al 3l gl i s el o
sdaww PaN WL 5 oad 51 gl o ylsale gl el
e 10 S s L cwad o)l sl ETM
ol oslin el glar 3dls s Sl eslinad U
ol L gl sl Se S5 !
e sty S s SladSE 5 )Y
Gl L me ) S8 oy L (DEM)
il deel 3 a5l ol Sledbl
L a5 ) Sl by e sl ) s
v.:_m.:.szc\_aau)b Lo 2 ol 51 Sledds
S N 7 PSRRIV WK ) B | eSS 2 V)

w}ﬁjwb S, 44 6L_sh4_..<.9| ij_'x.a 3 9>

! Pre processing
2 Post processing
* Image fusion



WA Slas) o oyled dE gls XY Jlo (Jases (53 ya0b g LI i aloma

Vi

b Ul s St sl dsls
Coamwy &S 543 e odsal dim o s 5 ol
Sl s easm pe A LS TEYO syt 5 0T LS
Lol il 5 s |y 2o s LS QA Ols o
oy ) S das e S5 ool
L 0T sl oled 5 025 oot e 5o
5l el 5 0T (655 50 s 5 olelis
Slelil an dlemd 3l cnds ol s o LSS
Slelil o ot ST Ss oS sl e
LT e 5 dy 0S4 58 3l gy oS 5 1AL
Syl Sl s SO S wlelslan o8 3l
Lo e Sl acs s p L&) S 55t s
5 (eld oy ) Ol 3L Slelis,l 45, ze YVY»
Cd 9 2 5> e VYA j_gtk_é_?)l Jla—>
O Vo gl b wge oo wlas S I3
s g 5 (v b0 S tedes VWY
O 53 3l Kl a3 VVo VL o)l >
S )3 ) et sl 0B 03 a2
A 5o B glade o de
S oy ol Glgte 3 5 o e
I Lt s o 5 oS 0 ot S e
OSRS p ege r 58 5 5 3,13 el

sla s sl oy slasll e 0 5 ol
sla s 5 Jsle gla Jodos tuiibe o pane
eslewl La e S5l ol )s 5 gl
s s JUs ) g s ol ol
5 il GlaasSil by, ses annsi oy o)
Lyl s A L Ll i
slelaus 5 sy o S 30 Sy pe 435
el Lol by s Ly Ll s e lie
a5 2 e G ol g3 ;50 Gblie o by e

Ll a5 13

andlias 5 o ailaze Y
Olase 5y Ao o iy Slallas o3 gd e
A s i YT LS aids £ 5 am 3 7Y Lol i
£) 5 am s OA 5 Jli LUslis Lo e aids
Sl St Jb adds bl e 0d L aids
ol yonl e allan 3 5o aidato ol ol
goesls LS a5 gl sl el s, Slasl
= Doslams 5o len Cds 53 SIS 4 e
Al ot s mal sl alie s, b
St et o e falS aallis syl peal
Sl ol o (o S s S
b= g5 Bl 5l 5.0V JS2)
s 5y gl ezt Ay ) el I



v ...h&lb;ﬁuwauh}g.iﬁ;yéhwdju#‘slﬁaﬂ&-LZ:E-‘_;JQ@;J:J:J

ORI PRSI O P
At Ut 3 gty Attt o | g

LW e O—

P S P — |

i g

(i ) ol el

(6|b)|ﬁuﬂj@.)|yl>6.l~M&L«JJJ&‘}‘&[J)A.OJUG.A b)jﬁ‘\.;.k...dc.m«z.;jﬁ—\ Jﬁ.;

3 Rily g3l JoS i b b i
oS L 5 B s Sl e e
selats OLR Sl 5l s s - o
Al SO s ol (Y OYW b)) el
5o 3,0t Dl s aS ol il — (glo el

s Sl UJ—j 323 9 =) o—4

s sl st 5 Ll s S Ly (lsT58

odalile 03,525 5 (28 -6 5 Me 03553 o
S Gl il 650 0, S 0t
Gt Gl sy, S5
OA YN Cudest) cl (6,08 5
Gblie 3l S i o ailee 25l o5l
TP JUIN FPNE 3t JIC NN PRI DY e
e oalia 013 Slelinyl s ol o3 S 5L

p o 30) Ao et o gl S e
e P a g a5 L (013 &
ot Dl 5 GBS U ety 4l S e b
TP BriP- CHIP RN P I g B P
Ay oS Sy A 0355 L5 el gy
P s S e S il S
OF Sdmmy o s IS s laslis
sl 0 03 9 58
25 el ey g Sl il 5 5 adlaie
ORI 25 T A W P PR IO W
o= = Jld S s, b S e U
oot Jles 3 O Slgnl iso aS ey

)J)bMQjJ%))UM‘WQJM



WA Slas) o oyled dE gls XY Jlo (Jases (53 ya0b g LI i aloma

YA

SlaeEsl wa I3V (el Loy o
Al st S e 55 5]
3 A3 VE sgd o g g emme 53 Gl S Ao
IS calbos oo n YA ssus s sl
Als s Jsl s | aaleie

B e s 4l s e Sy
el 2l ey s el ey slaas) 3
G 5 s oS A (Glaa S s s
L& a4 Cul ol w8l dr
Al oo S b o Ot o f Jled o 8
sazhy led an adlaie j3 0y S Al (p fege S
Otk st e edal OIBL oS ) ol
e YVOL 35 530S widy ol 43 3gm e al
S glress oS ad lsyls gL
Wl st — e slzel Bas 45 53U
slmailog, Laeys (ol 0555 5 Cmuilod
Sloress slsd Ayl Ol o (B 5 Jab
Sl (oS ady Aoy Dl ) s b
Al s aS a3l 35050 53 g e S
el 68 a3 ol J b

Vgl oS ady ool (b0 S
Slse,s Jpb LLE lm 53 5035 ;s LS
s S VoA s O s s = Sl
Sty Lol 1) Sl n S e Ay s
Cde Sl WSy ady bl al
Coglin oy B0 o s LS SU s &
o RS Gl b Jslee il s DL

Y}Mjwbﬁ)‘}wb)w&w&bb

els et ol s (S glal st 355
Al i (oS Ol sl ae pema
s gazme (5,5 Gl Sl A glaaig 5 (S
N Vo L g Pt |
ol e (55 glaosl S 5 Sble (S5l 50
La s S p S ST slasial S
el Y sl K F— 3 S0l Oswnls
R e R e U
G 5 a5 a5 ae s
SV PUNER J ¢ RUS U R U ST - ey

(Y“~‘\ AYVY cobb’ g:ﬁ{));) Sl 0l

axdllas 5 90 aihiie (54 43590 835 VY
el s Sl Sl allas ool
333 (S35 sh 50 e SN0 3L 05 S
sl ol LSES e S 5 Ol S A
A U ad e ol ol Csay sla Sa
3 Sl glac s 5l Sl o3l Sl
3 wyﬁéb ol a;{:U—&J 5 Sas
Sl S s slal b 5l 5 8
Slos Slojms Hsb e Lo S 5 28
el 03 5ad lze |y OF S glal et
o Shas ol bl 5l (S sla B

ol ) (6 S syou an Sl o s
)J‘)M‘jﬂw‘.}_x}t‘}ﬁw‘)b‘jug
a5 Lac s ..Uﬂwn.s)_q-y_ 4D 4>

’L‘HJ‘W‘J‘—”%—‘;L‘)“’)—’&)L



va o LSSl by e wdin K5 5 e e i 5Ldde (gl e i gduadb g fdow

Olss oo ad g laa SOl by 5o oy 5 2l
(s 5 OLS0L) it oSSl by e o
ool Jyb L asl by, see ol S 5, S Ll
ailate 4SOl by, See S 55 e VIAAVY
adln Gd S,k i e e (Y JS0) o
wlS Lol by, se Gy Sl sy o i
S35, Sl by e Jlte Ol a8 s
e 0V E8/0V odeld J b L (o8 ils Ola=lu)
el J b Uy sUT ol 60 by s i
=4S GiuslaS slaes a2 YAVVAY
Sl 3 sy il ) LSSl by, e e
S aiil e JLal ) ol el (51l
5 adilate 55 5o s el sl 3 1 sliule
) s 3 e sl e 00l oy
sl slonl s s cl sl auls 51
5ol slge o3 e Gbls e s SLS
OYAL (i) el sl Sl ol sl
by ol oo = S sl (08
Rﬁjsuouwgoisz,uuﬁ\
o S sl (Sl Ol sl
S e 3 i Laa STl by sve uly 3 4S
Sl 50T YL O s b 5 I3
s St e S S T
S s 5 s il slaly
) pmesiley 5 Slagslan 5 G oo
(VR4 AYVA b pe3) 5,50 Jlos
Ol Ly clb o shls LaassSsl by e

Slaases )3 ol Ol 45 K 28 S

T I WV I CH WA -5 [
Al ol KasG LS s (o5 e J B o0
Sla s 5 b e bl 55 o aLS
1L CHRE VR P [T g
5l Ll sy S edd JSCes S A
comlr) Sl ol sloml (65,58 Glagas b
Y AT

e s 05 S il o sl ] o b
G -3 S NV I TP R W E LT P
S oleisn s Lages |y ds glaaal i
b S e e sl
slaaal ] = b aS Jls s s sdalie Ol
S g pslie Gl 3 i s S ol
Dy o odos LIl

Cawy 5 oS Blod s LaasSGl by 5
il B e Sy o 3 L B 0 S e
e > (Slos gl s ¢L05 s Lo, & sy el
S b Dol )l gl Bl il b
Sy 2 Ghle s aS der s ol ail
od s S5 Sl Sl syls (g i
4S 034 adly Cds gl e, S 356 o)l
T R WG USSP
olas 53 Lgl Sl e s sl
Cadizee bLE 53 50350 0L 5 S bl
g 3 Gblae i o 5 il e ol
S o Nl e P JLS 5 (s
s an s e Yl s Vg ame o)l

)‘ J_‘a'l.q.’u_nj_xaj.)\_w‘); o-V S 9l > .]a_.wj;’.n



WA Slas) o oyled dE gls XY Jlo (Jases (53 ya0b g LI i aloma

Blair and ) 555 o edel bl a5 aula
5 bl ol — .(McPherson, 1994, 352
by, s oy asly Bl aallae 550 4o
AN O Jlude Sl 5 a3 Y0 350> o
= Sl 534S Cwlod b A wle 4 2
DAL S S 0355 b i 53 Lot
Jean Su S ol b 4 eSSl by s
aon oLl sy wlesls lal 25 5 ond
ol ol3) aalllas 55 0 aabae laa_SGl by 5
3l ol Ja e 4 (Ls Sl by 5
L n e J o Sl bt g, ol

(0N AYAL (i)

ool a3 YO Sl xS Sl Ll e i
S 3 a5 Sl S LS sl by, s
A o i (STl by e sl ol3) gl
31 .(Denny, 1965, 28; Bull, 1977, 264)
il laaSOl by, see ot st 550
sl d e o ys ¥ sl > 3 aJllas 5,4 s
oS Sose sl by e e .l
il i Ll Sl any g 3 Al
Lol 5 03,28 o ,5 VA LS Ul 5 e Al
03 Sl by e Ao o S 51 5l gl alS
b Lae Sl by, s il in S s LS
by Al G 5 S e 3l
Jate op il b e e S plaa SO

Jl_>r_l‘ b J‘.l_n.:?; u-ﬂ\) 4 4.:.‘_..2 (.Sii'; dled

S0l gtlas ) gt T iy i
aalliae & y3—s anles
s X do g s AT
el s T 595 2

Leant

N Al e 53

(S| g il g2

O al Con

el ) pol gt

di ‘5‘.&&‘ k)fu}-\.o-}yﬁ&ubi Q|J§La dw}s 03 45 JL«.«‘B Lals =Y JS.&



M o LSSl by e wdin K5 5 e e i 5Ldde (gl e i gduadb g fdow

ol L it ol ol sl LSC25 ailate
Slaasd o Sl ol s 2805 0515
bt ot o pl Slas o Laos
SRS S At ik d b s 4
S aSd S Jsb f e 5 4o
Csonl 5 Ol et (Gl ool ol 4 >
5 s dalse 0s, 8 sla piie 51 S s A
iy 3l Lma Sl by s ISk s s
ols o ol sis eslin il Jule o
am L e ol sl 1L ol o il (S5
S a2l Pu e sl e Sl S Sl
IV ame L Jale iy 3 ot Sls Jsle
L ite Ole 35 5o J—lite (gla S e
iy e ] Al
3 Jlss sl i (Soes L
O LaasSl by, oo IS5 0 54 e o jls
S b syl e 45
5 e S5 ls e a3 sdal s
T 53 (Sien p3lie 555l 0
Jlos 3 I B el e (6l e
AP Sl (Nt e il Sl ele
Ao gmaia) 35t e o3lil La pine (laadi
o ol Al Siean s Sl 55 (\YAA
e g a5 L G ol los i
a3 gl oS — 5 (P<I001) (sl
J=b e g oS Cwd Sl il

O dsds) ol jasels

°J‘—""“—"‘J|Ch—““—“‘)"“—‘sm‘u—l|cl\—:"

Jl.al_cJ_:.bJL;LMH LSS L ol e
LJJ_>.M Lﬁ_..ﬂ.l...h K_..Zﬁjsj_n cwéuw."
&_qSl_gw.Q_wloJ_iHl_M_:ﬁ|
Claa Sl by 5o (gl ad g Jdow glae s i
%L:JQ\H@QJSQA_’JMUHLM
byt G5 sz 2 GlA pite 3, Shes
Ol s sl el gds aib aden laa STl

J5=b = fa Jolse n e gl Al V-8
it 5laaSl by s
JS—3 oS S s (e o) 2
5 btls Jelse 05,5 55 55 Laa iSOl by s
Lalse el sl sy b s Jelss
i S5 Sln e Olas o3l s oS Ul
ool sl D ile il e LaasSl by
La oSGl by s ol el Jsbo dla aSGl by s
S s Jb s S by e b sl
by pa b gte ot (2 s U b
s Jlse Ll e a5 Sl
il 53 LaasSl by s s S5 3 iy
L kol o gla it 5l (gl e pams ol
23S el gl gl BI85
GlaaSil by, s Ll oy 5 o slgsl



WA Slas) o oyled dE gls XY Jlo (Jases (53 ya0b g LI i aloma

AY




AY ...U&lb;ﬁawmJmﬁ;}néhﬂi;adjuhdbeajrihkdxe@}w

fﬂé}&‘: ‘5‘45):5&0 ~S|j‘;.fb| b|k.o—\" J‘gb
u&.{ﬁ‘b‘gfug}s-ﬁj;}a

g 53 La e STl Ao s
Gl e i
La

Ly 5o 0dels S/AVY

S ks AV

s CL" +/AVA
b sl +/AVY
Ly e assl; LVARAN
Ly e omlne +/441
Ly e lae +/4A0
Ly ot /vy
Ly s i WY
4o > ol <A
4 e /a0
] v /ANO
Ol on sk AN
Bl o "
Ol ol /A
Sl S sk ATV

o o= Sl e Jslse Jlos LS

oy alde e ez Sl L ol e £ ol
Jelse Ll gl as e OLES sk dsloes
Jeos eims ol ey a5 L La e ol Lol
lie 45 LLelile a8 g ol el 0
ol Jeal s Olsme amy als S 51 Gy 05
54 S e ol eslil 3y pe 5 el LA
Sle o 55 Xss e Gl Jalge L
Shd—as oV Jol Josle i ol gloa pane
sy 10/ p;L}_ﬂb‘uwwggjb
a3 WA oy Jle dln paze bl
Shaee s VA ol sl 5 Lo pane il sl
@Mﬁ.,\;\mﬁﬁ);buﬂa&lﬁju
S o3 AV edd sl ol L Jyl Jule

ol 45 Syt e oL s iae 1S 50

5> bl s KIMOY 03T 5l ol il
S edas OS5 (P<I00L) (5,15 e e
Sl gl eds Sl gls pane J 43 |6
sl dwloes KMLO s .ol ole o
Sl 5 PBlus a5 L (/VAY dalse)
Sl e et ma sdas 0L Ol
el ol s (6l el CLssl gla iz

(Ydsa)

C,JJJL) uyji 9 K.M.O oyji @L‘b -y J)J.?

Kaiser-Meyer-Olkin
Measure of /Ay
Sampling Adequacy.

Bartlett's Test of Sphericity Cﬁi?g;%);re oVV/e Ve
df VY
Sig.

Sla paze " S| il Ol e 0l auloes uslia
LaassGl by e S 1 e sl 5 Jls
le_aﬁis.ag.,_!l.&d.,\_m:v_ﬁol_.iik}_a\j;):
53 eV Sl Sl Ol 5l eas L]
N Y N W Y PP U W PO B
Ol—e Sl Lghole il ply 5o ST 3l o ol
o by eddan S B ol gl i
IS Jsb 5 2K s colasigln i
Ols 315 dil o e g s laaal )T S
by e ks S 3 e A sla pine
s 55 ST 5 Ol e Laa S
s by, ol igla jie 4 by o La le
(Fdsie) Cl OF o) 5 (35 Dl b

! Kaiser-Meyer-Olkin Measure of Sampling
Adequacy
2 Communalities



WA Slas) o oyled dE gls XY Jlo (Jases (53 ya0b g LI i aloma

AL

(8 305) ol ale Lo (51 0 Ol

Sla e 05 5wl sdas QLA 5 S5y =

LT S omlols 5 7 olsls 5 L eiie 51 IS 2 (g 0 mlons o35 ol —8 g

A eis pilis A bl e olols e Slaadgeogis polie | a uilisls oo bols A
Gl sladdl g
Fripn ad 50 bs 4l gn o ol bl ad 50 bs 4l se oz
\ LYAR MY ov/+ N ov/e gy LVAR Y ov/+ g ov/+ N
Y Y/o0Y V0/400 VY/a40 Y/00Y V0/400 YY/440
Y \/ovY 4/AYY AY/AYA \/oVY Q/AYY AY/AYA
|2 AVAENY RYARA A/VEN AVAENY /WY A/VEN
0 VA /LYY LY FANNY
1 IS\ /081 av/ve4
v YiRY +/244 AAN A
A VAR /AN 44/
4 V/eied v/YOY 44y
Ve e\ YY 94/AL4
N /N0 +/+4vaq 44/4¢v
\Y v/ev00\0 f/eYEEY 44/4AY
W v AN a4/44r
Ve T VA Vefors
Vo e VVAA reerEAVE Vou/oes
B VAT 0487 NIRRT W Vor/oes
SO ,pan by S as e Sl e 5 G Sl aie s Sier il

e Olsme a1 o Laa oSOl by s
(S b e 5 ) i
5o adlaie glaa sl by e |SCi 1 JlAS 3
00 2 R R W P VUDN PRI VU JL S Y
—Say ab g Ll adae glaa SGl
et Sl 0l esla ) Laa 2SSl by s
Olae 51 80 o iy Slilons 0l bl

A0 Ol 4 ol Jale s A gloa pane

(R @IS (e 5 e ol (el g
el LAl by e JSE L Ee sl e
e L ite lole Lol bl ol —
O (Saor ol gl gl 5 s
by S5 o e it (i rege S s e
33 = Sa ) e Lol ailee glaa S
sl Ly aS ol Sl by e s sV
il 1 dss OV (s el sl el
o 53 bl Ol i) La ite S
33 San (el il Jsle o by e Jule

j)k.)-i| )‘ (0 J}J_;-) J_as = OLES Y/AA S 9d >



A0 ...U&lb;ﬁawmJmﬁ;}néhﬂi;adjuhdbeajrihkdxe@}w

Lol Sliw ol 3l Ly ol 31 gy, S
L alin oliw b glaasl by s coul
03 pmlenls 8l S s ol 0l
o odmel Gl ad e S s ] s S
s ald it et S s ol Bl
A Laa b o s sl ) (S0
Shogmaia) )15 35y S sS 5 Dsl s
e Lni b5 el gl (VY OTAA
o oalit el LaasSOl by, s ol S 55005 ls ped
sl
3 o (s\ij)J_l.s o sl 5l
Sl amU Sl el Ssods B Laa 5 4y
ailaie 3 aSGl by, S0y, S0 S s sl
05 bl ol il el s aallae 5 40
Wlis Ol L acSGl by, see Ve sliws (Jsl oS
by s Y sl s 05 ,—S 35 d_w 3 VYO
o 03,5 53 dioys VUY wLi3 Olye L 4
VAT i Ol Lo a =Sl by e ¥ sl
IS i 5 poler gleas S 3 s Ao
A s Ol L SOl by e S
UV [PU Y S U I WS | VA WP Y X
teS 35 e adem e 4S5 ) sk (N 5ir)
Gl W ol Sl bs en 4 by o i
0355 ot lpasals b adl g 534S
(FSosban ol el =l AL Sl s
o 205 SLa paie S 0350 blanal Ol 5 s
5 bl el e 01T Sla ki) G ol
B Al Ol e it (s
GlaaSal by, s 1S3 (555 — IS 0

rj_w‘jrjb ad}‘éuo‘jjjjé C@b ulkﬁ b))_p

(0 Jsa)

Sl Jols £ (Kamad o 5l =0 Jgd

Md‘éuﬂﬁjoﬁ

L e ol slaadd e
\ Y Y ¢

by s odels JAVY AN —+/\Ve =/ AEA
«é}f‘“d" +/ANY (AN —+/VAY /NY
st e */AVO /yov ENARY /aYeat
b sl /a74 CSOWEA | /ALY DANEY
Ly swasly | =0V AYY VYL —+/040
by g il | +/400 DANAY —+/YY4 /YA
by 5 Lasme /a8 /YAA BYADR e
by e o —+/OAV +/YAA AL-L VYA
by e 2 DAY EARM +/00A /84t
ad = -l AMAC = NEY ARG AR
45 > Lo +/VAY —-+/Y¢ /840 —+/+4YA0
S —+/\VE /ALY /YVA —+/+0AVO
Ol pAdsh | MY Nty Am\t A
OL o aiew g [ —0/ETY +/EVo ARK /EVE
0L el AL RAZY ARG /MY
s S Jsb /AN - /YVE AR —+/\Vo

axlas
ol (6,8 o3l s e 5, S L s L
Gla e Ol Sl Sae ikte o, tege S T
L;LM_SA\ L)RMJ@)J P WY cj_:§ oj\.l_;‘
ol Jole gloa | o Wbl o il
Sl by e s VL S s
aab sl s ol S8 e gl
03 35 g0 gl Al by e I C\j_}\é.x_;.g
sl eslinul gl b |t g S 5l a il
Lel Guis 45 o et GladseSS 3l eslizadl



WA Slas) o oyled dE gls XY Jlo (Jases (53 ya0b g LI i aloma

A

)HJ})J}@)J&}ﬁMJM\D
ﬁ‘LSLAA_lﬁ‘ by s dij_la sl (U
oujﬁj)éy;j_gj@.bjmgui_ﬂ

el
Oletlw (55T 8550 am a5 L Gl
4.:_~3L>- L;thc&_».{.&‘ lojjw edbﬂ_’ &,L:majf abjj
J_gléojj_f\*a\_g@l:_mﬁ;w)_?d_ﬂgu_.i
i Ol 5,8 5 s L Ll ol o s
cjj_fohg\u};'-J_:J?Jct_?zcﬁjbjuL&ﬁ\
e, Sty alis doys aS Al els yas kS
L b shaal e dws e 5l i Ll
S = eSS spad A Oy 5 e adlae
c.}j_?o_vfu;_‘xa)bl_.pwl_ack_.gﬁ‘.bjﬂu
il e 0L O S S s
s il 48 Gysboan Uleld Lt SKoden
3l ol b Ll S 5 s> s
Bl JSois 5 S Al S

dale & b 3l el sl Sl esls
S Glacussdme 5 Jslse 5 S5 05055
09,5 4w O 3L Ol S s sd Sl
(Bt slaaSBl by e Jalld Sl by 5
Sl by e 5 (Ao 65) 55
05,5 55 S350 555 alsd ulul 1 55 s
ptia YalS glaby s folld oSSl by e
L (slrl) aiwsg o 4 slabs 5o 5 plots
O 51 3ls g 25 il o 0155
sl s Jds W les oSSl by 5 U o

Cole e 0t Ol ol j3 4 S dila dls
PSRN PSR SUNIVR | FRJERA WS - P
Al e st YelS (gl ad g s a8
\V}\i a)wéudﬁ‘ ij_z,o W“’ML}K‘;
odd bl a5 ol liae glaes S 0 S
t;“j &udﬁ‘ .lajj_mﬁl_wJ.{_JdJu‘ WY
Sl osls 5,5 55 css |y Laey S s s
0 JS8)
Shaih Sl ol D ) i 4
ad gt de g a adbie glaa SOl b e
M‘HL°UJ~£L’>GQMU_-{‘)>L§|
5SS Doy 5l iU
sl o 0l él_ﬁb.:‘@éj}_sjﬁ)}ajjj
w)\ds_,_&d_p‘\_b‘)b c.l_r‘ cbj_a.; JL_‘>v.:|
Sl S 0355l S e S 4 O 5 5 2 F
LSL—“'Q”VL—‘;'C;‘)MUT)J“\—“"JVJJJ@—J"S
Al g 5> aibeie glad SOl by s an g
4S 5,0 >4 L;L‘.'_M.Ajs 03 45 u—l‘ u;“jdf-:‘
A_J&AJ)_}_AcJ_ﬁJ\JMO_E}MG\_WiU»JJ
Sl PS5 i S 6 b sl
os)ﬂrﬂj_éuc;&é\bjj_&au_wj)u)
@&J}Jw)bcwrjl_@dbjbu_ﬁ)ﬁi



AV

o LSSl by e wdin K5 5 e e i 5Ldde (gl e i gduadb g fdow

YalS 5 plaze 4SGl by, see S Ol e 4
sl sdnaib LaaSl by s L b ol
S S e Ele 3 g B e il ]
L OF Lkl 5 sy Jdond 5l Jl s

el a5 5 85 Ll

J—‘lsgﬁ—b}f“ij}w%ﬁb
ojjj)b\_huﬁ‘la))@ﬁl_wg@
Sl ya T Gl
SIS0 sl e b Slas 5 (SOisdge 5

‘OMW)JJLS‘U}}J—:J\}J)JASOTJQ]J

L 5l 4 YR

e 5, g0 adhain GLaSSl by pus (ghuad g 5 Jol> s -1 g

Sl by e liss by e o jled by s Cglin Ao s S et il Aol Lo e 5 e tBl dole ST
bty
- g a3 alie glaassl b a glaassl S S
)-Y-1-V-A-4
Ve \ Vo Y/axYy Yoy
ARSARERL =]

Y ks ¥ Y-i-o vAnY V/E1aLY VYo
Yoad Y AREAR VY/AR V/070YE V/070YE
£ sy \ V¢ ste

0 4l > \ WV ARTAAN

Dendrogram with Average Linkage and Euclidean Distance
12.76 4

o 41.84

£

| =

=

E |

2 [

100.00 .[_—.I T T T T
1 2 & T B 9 16 11 13 15 10 12 14 3 4 3 17
Observations

ol 6;0‘-\3‘ sla o wlal addate laasil L}fu Ghand J..GL:- f‘JfJJJ‘b o5 gad Y }S..:

Sosb Ao S e A8 s ol
oSl by e glad ot | dow dul 3 53 &
Slattys Ul 3 e o G 5 ailate
ol en 5 LSS glols oy N BBlus S Ll

by e drm g 5 Iy mslin Jis &5, ¥t
adlae adkaie s LaasSl

o e page Jele o Al B0

e La e SOl by e s S8



WA Slas) o oyled dE gls XY Jlo (Jases (53 ya0b g LI i aloma

AA

Jas 4] (6 aly ite Ol gt 4y adate 3
leds Sl
OSUSS slresd 4 oS il sla 25,
aor s Lol oo et plasl ate g ol o
(R?) Ciliee (gladdee cpnd oy b ldie 4,
Sl 2l dde 03 Sl 0l iS

M}w)ﬁé‘ﬁo.l_&ub‘du\_ﬂj)u_i\)‘
)A_EEA&LAA&‘LJWL}LQM}:}M)
sl Syl gled Jue B L T IS ol s

(¢ L}.(.i) sl

e Cand ol 3 s ol 3As S ekl
Olsme e adan i8Sy slaa s colas
S a8 o, 5e ladde Aol B s it e
Gl e Ol 51 K03 (g 5l ool a2 S
5 eSSl LaassGl by, sn JSC5 1 fge 5D
e A S paste Jule Jo ()
Sl aS ol Laa Sl by e ol e
B3 s e Ol 4 (e e L)
3 g el S ol e ol e S e S
o Wl iy e b Co s s
Laassl by, oo ol 5 Jive - iie Ol e

.bjjﬁu Q’me@.bﬁ}a ‘5\.& a>|5ﬁ|ﬁ)>4&mgm} 6LA 4..5‘9:- IS 6\.& ol ﬁ‘ﬁ)b}d—i JS.Z

M)@Qm‘)\.&aﬂ:a“;ﬂﬁj‘yl} &L@J JMJA&A&\A&‘

o S e Clo st LSOl by,
3y ol adaly S o 4 IS
Loz ol el 5 25 5158
It S b b 8 Gl (S sladi
oy s Laa SOl by, e e sLa S

((Lecce, 1990,6) 13 S &l Ll 5

S5 domi g Lo =0
ey Sl e VAT aas glo sl s
2diS JmS eyl b ey 5 4SOl by s
S sla s i LacSSl by s b 1S
o—l s (Lecce, 1990, 4) o385, 5 4

s se lr elily em alsy Olides



A4

o LSSl by e wdin K5 5 e e i 5Ldde (gl e i gduadb g fdow

ol G S5 s i Y eyl s
sy OLES aS Cul e 3 ool s da
a6l by e Colvs 53 s Ol
el S S e e bl A
ate o edd i Olagss ol sled
Slzes ey as Laa oSGl by, s aallas
Attty S adal, 3 Y 5 X sl e
Ll a5l s X pslie oldlas ol bl
g LYY U Y s ol b gLl i
Joee 2Ll i b Ll 0 005 o sline 4
Harvey, ) c—ol oslie Laassil by 5 | S35

Sldedos il 534S (G ite (U sene
Sy as g 5 eSSl by s 4l sl 5
ol e (b S s 5 eslinad 350 L]
IS5 03 0T 5l Jrol s a8 55 oy 53 (!
S 35 S 5t (VANY) Bull ol sl (0)
(S s b (RIS s
5 S e g alil 0 eSSl by se Sl
:Jﬁé‘)‘ﬁj@bﬁwﬂ“%bcyy&:‘
A :X(Ad)y
ol Ay eSSl by e Cln A

(1997, 16 .(Hooke, 1968, 618) s, = — el
£ " P L
e o x ¥
= T :;f'-r "vf_:; X
i e -
.:I\‘ o
o LB A~ “’ﬁ
- o MO,
S8BT
| e
o 100
Drainage area (km®)

Sliisee Sldlae 3 Jaolo s 051s) b w3l by 5en Comlone b K85 ad g Comlons B, | ST 5 ls ges —0 JS03

(Blaier and Mc Pherson, 1994, 358:5 L) (!l ilisus sl piS 55 alises

Lyl 500 s 4 S X ol bl pl
VY LS o/ e el o a a b gL dl s

L)J_ﬁm LS‘J—’)LSJL—MJJ‘" Q—i‘)" Sl Q)l_ﬁ.l;d

s pmil s s 3| ol ol e
w‘ﬁ) Q)M‘U‘duﬂ w\),ﬁ
A, =0.1078(A, )*®



WA Slas) o oyled dE gls XY Jlo (Jases (53 ya0b g LI i aloma

Bull, W.B., (1962). Relations of alluvial
fan size and slope to drainage basin size
and lithology in western Fresno County,
CA, U.S. Geological Survey
Professional Paper 450-B, 51-53.

Drew, F., (1873). Alluvial and lacustrine
deposits and glacial records of the
Upper Indus Basin. Geological Society
of London Quarterly Journal, 29: 441-
471.

Davis, W.M., (1899). The geographical
cycle. Geographical Journal, 14: 481-
504.

Denny, C.S., (1965). Alluvial fans in the
Death Valley Region, California and
Nevada. United States Geological
Survey Professional Paper 466, 59 pp.

Eckis, R., (1928). Alluvial fans in the
Cucamonga district, southern
California. Journal of Geology, 36: 111-
141.

Harvey, A.M., Silva, P.G., Mather, AE.,
Goy, J.L., Stokes, M., Zazo, C., (1999).
The impact of Quaternary sea level and
climatic change on coastal alluvial fans
in the Cabo de Gata Ranges, southeast
Spain. Geomorphology, 28: 1-22.

Horton, R.E., (1945). Erosional
development of streams and their
drainage basins: hydrophysical

approach to quantitative morphology.
Bulletin of the Geological Society of
America, 56: 275-370.

Hooke, R.L., (1968). Steady  state
relationships on arid-region alluvial fans
in closed basins. American Journal of
Science, 266: 609-629.

Lecce, S.A., (1990). The alluvial fan
problem. In: AMH. Rachocki and M.
Church (Editors), Alluvial Fans: A Field
Approach. Wiley, Chichester, pp. 3-24.

Strahler, AN, (1957). Quantitative
analysis of watershed geomorphology.

Transactions of the American
Geophysical Union, 38: 913-920.
.Smith, L.M., (1983). Geomorphic

development of alluvial fans in the
Yazoo Basin, northwestern Mississippi.
Ph.D. Dissertation, University of Illinois
at Urbana. Champaign, 242 pp.

Smith, G.A., (2000). Recognition and
significance  of  streamflow-dominated
piedmont facies in extensional basins.
Basin Research, 12: 399-411.

Ly o /N VA Glocie acsdlas 5550 adlae glaa Sl

@\.'.c
OB Ola S ;;L"—'“ awls glaa s
‘)F rt_ﬁ em\.) u_&ﬁj}i Cj_b Sl aJles

oblw s (VYA (gl godome (o

il Al DLk e o SleasS
eis VA (e Sy 5 o8 ()

Ol il a3 COTAG) (e wosl3 iy s
5SS S S (b
EVE 0l S el L0l sleS e
Ao

SLlaer 5, lS OTVE) lerdames Ol 05

by 5 s G il s ab
Ao g ply oKl L)

wj_.:..:;_ L;L_Aufvj) c(\V/\/\) ‘("."J—< LJ.:Q))_@A
(S 5 sl S slaa sl Lol o bl
O oKl ol Lasl

Blackwelder, E., (1928). Mudflow as a
geologic agent in semi-arid mountians.
Bulletin of the Geological Society of
America, 39: 465-484.

Blair, T.C. and McPherson, J.G., (1994).
Alluvial fan processes and forms. In:
A.D. Abrahams and AJ. Parsons
(Editors), Geomorphology of Desert
Environments. Chapman and Hall,
London, pp. 354-402.

Blissenbach, E., (1954). Geology of
alluvial fans in  semi-arid  regions.
Bulletin of the Geological Society of
America, 65: 170-190.

Bull, W.B., (1977). The alluvial fan
environment.  Progress in  Physical
Geography, 1. 222- 270.



Geography and Environmental Planning Journal
22" Year, vol. 44, No.4, Winter 2012

Multivariate analysis and classification for modeling variables
affecting the alluvial fan geometry of north BAGHERAN

mountain range (south of Birjand)

A. Amirahmadi. M.Saghafi. M. Rabiei

Received: July 30, 2010/ Accepted: November 13,2011, 19-21 P

Extended abstract
1- Introduction

Extensive studies of geology and
geomorphology in arid and semi-arid
deserts of Iran have been done so far, but
in between the alluvial fan as one of
geomorphologic forms has been ignored
or less has been studied specifically. In
this paper, alluvial fan geometry of
BAGHERAN Mountains in the south of
BIRJAND city has been studied. In fact
the main purpose of this paper is studying
the relationship between the morphology
of alluvial fans and physiographic
characteristics of their composing basins,
and comparing these landforms to analyze
their geomorphologic evolution.

The study area, Birjand plain, is
located between 32°42'N to 33°8'N and
58°41'E to 59°44'E.
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This area has composed of meridian
topographic elongated and has caused two
separate adjacent flat plains with the same
trend. The northern one is called Birjand
plain drainage basin which is about 3425
square kilometers. Plain covers about 980
square kilometers of this area and the rest
are covered by heights.

2- Methodology

Initially, 17 alluvial fans have been
identified and mapped. Measurements to
determine the parameters of the alluvial
fan geometry have been done separately.
In the next phase these measurements
have been used to evaluate and compare
the geometric relationships of this land
forms. For this purpose, various models
and special software are applied for
multivariate analysis such as: factor
analysis and cluster analysis and finally
fitted regression curves.

3- Discussion

According to calculated Eigen values,
factor analysis resulted in determining 4
main factors affecting the alluvial fans
geometry. The first factor covers 57% of
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variables’ variances; the second factor
covers 15.9% of variables’ variances; the
third factor covers 9.8% of variables’
variances and the forth factor covers 6.9%
of variables’ variance. These 4 factors
cover 89.7% of all variables’ variances in
total that shows suitability of variables
chosen for factor analysis. Correlation
matrix between research variables and
factors affecting alluvial fans geometry
shows that the most important variable
affecting the area’s alluvial fans geometry
is the area of each alluvial fan’s drainage
basin which is about 0.88 correlated with
the first chosen factor. Hence, the area of
drainage basin of each alluvial fan can be
considered as the most important variable
affecting alluvial fans geometry.

4- Conclusion

Based on results the most important
variable which is affecting the region
alluvial fan is drainage basin area
upstream of each alluvial fan. This factor
shows correlation of about 88 percent
with the first factor obtained from factor
analysis. Alluvial fans have been
classified into five regional groups with
the help of cluster analysis. Accordingly,
in the first group, 10 alluvial fans are
located with a 70.35 percent similarity,
three in the second group with a 76.62
percent similarity, two in the third group
with a 73.86 percent similarity. Fourth
and fifth groups each contain one alluvial
fan with a similar rate, respectively 60.45
and 12.76 percent. Various fitting
methods between the two main variables
affecting the alluvial fan geometric (area
of drainage basin and alluvial fan area in
the region), according to the coefficient of

determination (Rz) shows that the
exponential model better estimates the
relationship between these two variables
in the region. According to the studies

conducted in this paper, the derived
model would be:

A, =0.1078(A, )"

In this model A, is area of the alluvial

fan, A, is area of drainage basin and X is a
fixed coefficient that 1is obtained
empirically. Coefficient x that differs
from 0.1 to 2.2 according to geographical
conditions of each area, for the study area
and its alluvial fans is equal to 0.1078.

Keywords: classification and
multivariate analysis, modeling, alluvial
fan, Bagheran Mountain (Birjand city)

Refrences

Blackwelder, E., (1928). Mudflow as a
geologic agent in semi-arid mountians.
Bulletin of the Geological Society of
America, 39: 465-484.

Blair, T.C. and McPherson, J.G., (1994).
Alluvial fan processes and forms. In:
A.D. Abrahams and A.J. Parsons
(Editors), Geomorphology of Desert
Environments. Chapman and Hall,
London, pp. 354-402.

Blissenbach, E., (1954). Geology of
alluvial fans in semi-arid regions.
Bulletin of the Geological Society of
America, 65: 170-190.

Bull, W.B., (1962). Relations of alluvial
fan size and slope to drainage basin
size and lithology in western Fresno
County, CA, U.S. Geological Survey
Professional Paper 450-B, 51-53.

Bull, W.B., (1977). The alluvial fan
environment. Progress in Physical
Geography, 1: 222- 270.

Darvishzade, A., (2007).Geologyiran,
stratigraphy, tectonic, metamorphosis

Davis, W.M., (1899). The geographical
cycle. Geographical Journal, 14: 481-
504.

Denny, C.S., (1965). Alluvial fans in the
Death Valley Region, California and



Geography and Environmental Planning, 22" Year, vol. 44, No.4, Winter 2012 21

Nevada. United States Geological
Survey Professional Paper 466, 59 pp.

Drew, F., (1873). Alluvial and lacustrine
deposits and glacial records of the
Upper Indus Basin. Geological Society
of London Quarterly Journal, 29: 441-
471.

Eckis, R., (1928). Alluvial fans in the
Cucamonga district, southern
California. Journal of Geology, 36:
111-141.

Harvey, A.M., Silva, P.G., Mather, A.E.,
Goy, J.L., Stokes, M., Zazo, C.,
(1999). The impact of Quaternary sea
level and climatic change on coastal
alluvial fans in the Cabo de Gata
Ranges, southeast Spain.
Geomorphology, 28: 1-22.

Hooke, R.L., (1968). Steady state
relationships on arid-region alluvial
fans in closed basins. American
Journal of Science, 266: 609-629.

Horton, R.E., (1945). Erosional
development of streams and their
drainage basins: hydrophysical
approach to quantitative morphology.
Bulletin of the Geological Society of
America, 56: 275-370.

Khatib, M.m., (2008). Analyze structural
mountains south Birjand,Thesis of
Lecce, S.A., (1990). The alluvial fan

problem. In: A.H. Rachocki and M.

Church (Editors), Alluvial Fans: A
Field Approach. Wiley, Chichester, pp.
3-24.

M.S.c, Tarbiyat Modares University,

188pp.
Mansurfar, K., (2010). Statistical
advanced  methods  with  plan

computerize, publishing house Tehran.

Megmatism, Publishing house amir kabir,
Tehran, 434pp.

Saghafi, M., (2011). Studies
geomorphology bassins slopes
northern mountain Bagheran, studies
plan research P.N university, 284 PP.

Smith, G.A., (2000). Recognition and
significance of streamflow-dominated
piedmont facies in extensional basins.
Basin Research, 12: 399-411.

Smith, L.M., (1983). Geomorphic
development of alluvial fans in the
Yazoo Basin, northwestern
Mississippi. Ph.D. Dissertation,
University of Illinois at Urbana.
Champaign, 242 pp.

Strahler, A.N., (1957). Quantitative
analysis of watershed geomorphology.
Transactions of the  American
Geophysical Union, 38: 913-920.

Zomorodiyan, M.j., (1996). Usage
physical geography in urban and rural
planning, publishing house P.N
University.



