[ Downloaded from jstnar.iut.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.24763594.1387.12.46.55.4 ]

\YAY QWJ/(U)MJJRGJW/FQDJJA JL»/NCLA‘,‘_;)J‘,L:S Q}J‘gr‘,l;

S SN ke 4 (555 g 25 9 NS s 93 s
Sk SIS S

¥, v el LY e e Y .
Sl S ‘_;qu,aww_;y;;wlg dgbﬂow,.\.w

(\Y’/\V/Y/VY J-'JJ./L‘J' @)L ¢ \\‘/\?/V/W’“" &L—?LJ)J .CJ)U)

0 LS~

3 Ssle 55l by e Sl 0exde slal b cSb 3 s (DEM) see agdy e S 4 sl s oS #5101 olul
3NS5 55 55 Gl B g pslal Ad ealil (55l B g 5 (5 s 25 P90 92 5V DEM g ol p bl e (e 55 5 4
P9 @il sele ag dald By, Ol YU Sl s 5 Coo 23 L )5 By kel s sline slag,b s
et gl S st Wl S Sl s 5 syl e sl Sl 5l sl b sy 93l e 3 A8 438 5 5l B 55
Al 5 RR) (Folas g5 oo Oy oo 55 e (258 sdibe Sl esliinl b Colg )3 b 5 )15 ammlis 5,50 ¢S50 5
6‘.&.\_'%|J§J'|6JL;..d.J.>64_3)5J_alyﬂéjssu-ch.ag‘;xjjj&wo&uﬁﬂﬁRR.MMsSU-@aE.nsLJ‘»LL@.{?
s5b A o L aalie s (gl B iy dows 4 0dd dmlos RR (gl Ol5e .25 5 51 5 andllan 3590 Sl by (S5 e
e SIS B mlons 53 WS Olee ol Al Yl (525 b ISl 53 o530 5 b (65 b S 53 Aoys Vo b s
s L gy Jdn (g 5l S 5mid ¢ gy Gmiod | 53 S o S e s o/ VY 3gd iSTa dxs Ao ,n YY G Y u (MDS)
Sl AW b 5 (o5 sl a3 ¥ ol 55 ¥o/0 i Jagia H5b 4 am) o5 Bl 3 Vb 625 b oS sl p S
b9 S5 5 sy 45 Ans e OLE 3ol gl el e0ls 51 (53 8l VoIV e 53 YYD Jaw ) 1y 505 b S

A5G o MDS 350 51 prlin e 5 RR O30 51 315 35 | e gl oolio

5 s de (Bl (555 65 s ) s S g 1S sl

bl ool oedlSe 45 Slos A o ge OF 2S5 6950 dodia
b Sl aes @y ol sl OUlyy) S5 g5 51 Sl 3 0 51 ol SUs il 5 SUilsy o n U
p3b i b Sl e 5 IS L (6 @y Ko oled 4 0lal 5o 5 s s sl DlLUg
2 oo SU e S s S s s sl s bt T e S el sk

Tl ol ams 3 5 b e (13l 5 e slslid )
il B 0 s 5l ($ 55 5AS DR dns Ja GRoee Y

S o8l (a5 (53,55LES 0ASLls (5l 5ul 5 e Slsleud XY
Oldl a5l o315 (S5 581 (3lde (555 (5 gl Y
mmirzaei@mail.yu.ac.ir : S35 xS Gy (O Jgtens 1 ¥

VYV


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.55.4
https://jstnar.iut.ac.ir/article-1-1156-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.24763594.1387.12.46.55.4 ]

\YAV OM}/(%J)HJJJRGJW/F&AJJA JL»/N@L?A"‘_;})JL:S Q}J‘gr‘,lﬁ

NS Dl led S L s sk 4 (Gl 0
S A S e i sl ol sla st
DS o8s 5 Laesls (sl e (510 5l 3550 Ole colSaws
L5 00) Sism y2e Jdsn Ol o0 05,8 cnl 5Aib
S pU L (V) Hllo w5 ol ) i3 Sl eslanal o
J:Lws «5 (Noncontact methods) —wles & sla %y, =Y
s S e L s ol Sb e Sl (s ,85510
5 old oS gyl s s la by al el Ll
il e SO Ul e el BL e (235 Ll
s S b5 (Vo) Sso hosbe e S (V)50 8 050l
o LS 25 3 g5 ol 2l (YF 5 0P &) 50 amt
Vmame Ly aials ol (ol Slagins 5 S
L)l Ll Sl S s Sl ey 85 dde e 10
S LAl er s Sy sl Sl S s | blE
S5 A3l el IS BB (6 23 Ol oS onl e
SIS s Ol itns (5,031 gl B s
Clasis, 4 ars byl s (dlr J51s O omla
CBAES e B Ol s B e L 0 e
L s bl danlsy €l b Ol 51 85,8 dil o ebaw
S S )l pam 53 5 Foline b2t la 5l eslinad
S b syl 53 e s et Al o el
Lo i ol O 50A O D)l il omba o o2l
ol lazals s i—nla s s s sl
S 35 Gl sl abasly el (Gl ealanal 5550 Slaesls
Slaadln) 035 1 bz 58 Sl ealiead Vgpana (VP
o 3 Nsdr ol Sope 4 S e 53 55 e
i f e s edd plisl e a L e mhaw oy sladll
03,5 I sl S 5 (s S 5855 slady
L o) o8 Jhoe (polad Byl 53) (el (e85 Jka
S L e 535800 O Sl se Al L gLl SV
e M Oy e85 Jios Ll O a5 05,5

el s e B8 5N skiled Ol 4 (55 5 s

S 5 5 B S s S Oles S mhav 65
il gr e pes b n Sl elda 53 Sb slaw slagsail,
el odt 3l s Jbes 4alS g Wil > a2l
SV Bl pasii edes 65 p 5 93 OlS e NS5k
¢~ L e o 1 aS (Oriented roughness) e
oo $ousiS fls dws am S bl b s 608
Random ) jslas ,—5-Y 55505 s sloxl 3,8
=S glaaslbn,y 5 ol =5 »l 5 & (Roughness
V) ddl e Bl mhan 65,

U3 s 2 a3 31 S pl e e S
O S Sy (Sl J1S5 58 J-) il 4 S
Syh e $35 5 Siile O b b lisae 5
Lo gos Siss ol 3 45 ULy, sbowl o (s, OF il =Y
il o S s e S b b Ol el (5,05
Sy gl b s Sl gladdos Sl pam o cpl sls
G oS 3l addie ol 53 Vsane omul a3 S 13 slinl
IS P> 500 [P PV N VLR COUC S0 - RV S| SV 3 M P
Pt

Oy S0 Olajen sk a4 St e (6505 Ol W15 50
S S5k 0 S e BB s Ol 5 2V 0
S pla s O Ll ey (o s didsd IS 0L~
T Ol (Ko S (60358 Sl it 53 5 30
3= o L opl s ()2l Ladllr Jols s edde 03
Ll o BL 5 SLs a3 352 5o adllr 00 I
Oy (3 el oty JB UL by Obes
Aile) (6 ,Se3ll hiluy (siluang 5 anw s Lajls s
(el S5 gy > esliial 550 Dl by bagin ;5
A2l o 59 50

Lz 23 3 oslial b S (6 5 (5,531 00 sla i,
Glabas =) i3S hains S5 WIS 55 53 Uly e 1y
aile) SOLSe Lles T s o5 (Contact methods) el
e e 5 Ssbee ool L B SG (65, 45 sladls

YYA


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.55.4
https://jstnar.iut.ac.ir/article-1-1156-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.24763594.1387.12.46.55.4 ]

e S8 s & (655 s 25 5 SIS S s 93 e

CSAESS Ol s s Sl ST 0me SO e s 4 S
Sl 3 025 SIS s 55,50 Glay Dl i oo 5 edaw
LR - i TS BT = SRR VL RN S
Soimd a8 Jde 4 S 2950 S )
g adils 535 sl @il 4 L oS Sl g e A
Sl 0 Gl ol 65 Ll 5l oslinal s croen
adlas gl S50 0 aS syl 5o sl oKL 5T
SAS B sy e s pm ealinal Sl 5 (5 i3 sk Al
583 s Gel ol plamil 5 a5 el (5l S5

L S, 9 3l ge
35 s 45 Lk aslis (1 JK03) Sl s 5l G ol
Sl oy Al o (2D 5 VL (5 3) oslize (5 05 2L
et osls 5 (1) lss 5 oy lS Jas s LacSbe
3 G0 e S Slahas Sl eslaal L lu) .o
it a0 3 G Sty a5 a8 e (655l S 55
Dl o dd DB el cp o ) Olpe w
3o ol iy A oalinal (g el S5 2, 5l edel Caosy
LAl Sl Sa) polins dmlie O pman Jolis sla, 5516
Sleslial b ulg 5o s solizad ol 5 ol )l slapl S sts
S Sl RR) Jsalas (65 sl b «is 53
Ot (S b Slo s sdiled Ul &) (ila
G S 5 s CakS (s 93 gl aglie b e LS

CJ;)‘}L;.A)J:))}AQWWU&‘M‘):

S5 s
Jie (wSle g3 a ol (Y JS8) o5 Gy Sl eslaad b
Glols b s VU 55 b oSk 55 a el sy el 055,
Voo e e dl ol il e e il OVXOY slal
sl Ly s oo o/oT (95508 35 Olgpe 5 e ke

\ARY

WeYA) disl oo oo Sl coi b5yl 2 g
(Yf,

PECRCRP G RV GIUN 1 JUSWIS SER
S S e 03 DUl Olgs (e sl 48 A3l e 2B
S il e SIS S a5l s el SIS
OV i e a8 S I8 a4y (S35 asn sladie 53 Ysens
olste ) (Local model) e sladis Ly e o5l &S
e ool 5o s il el S8l Sl Rl (S S
ClagS Sl a0 3 8 SUl, el S
OF 5V D e)ssd g0 e

SIS (sla iy 6 el S 58 il (5513 1 3ol SASSS
al Hlisl sy cpl s 5 S oYle il e g lds
Clos ;S o o a0 1y ol g &l ol 5o 5
ool il Glaessm 51 LSS s (Y8) s (YT 50 )
03,5 e p Slm b o8 Sl Gla s 51 eslinad
S sl o S S, S5 S
el 4 § Sy SuSldie Ll s S S
lize bLE bl Ll e Slogil g 41 b2l oS0
il cmn Lol e e el A b e
Sl gl dly S Do 4 i er S0 5
535l Bl ol a, S w5850 85 4 by e
Gl 5l IS5 S S (F) s n

s S SO slacasy e (microdepression) S S
i e Ol colda o3 |y Ll 2 5 Llesls ol
ol 0

51 LTl (il b 5 SUls, 55 5a3 3550 53 Vsl
late 53 L s gouslisS gl S Al (S5 gl uliie
Uy sloml o g andllas 3,50 53 Lol sls ol sl o) 4
Sty S s (e o L) S sS obide 53 ALK ()
sl 5 ld sl b S ol el 55 S s
2,8 e S Sl Sl

Ul — S pdudsd G aw Jdo S ane s sk @


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.55.4
https://jstnar.iut.ac.ir/article-1-1156-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.24763594.1387.12.46.55.4 ]

VYAV &M}/(y)r&f‘_"}euw/r&%b:db/‘;-,,b@b»_,d})_gu.s&ﬁ_’(_,b

YL’ 63)\.35;.«‘)(;“&5‘.4 L&:EPH‘J) ok o laiwl 6\.&;‘;5‘.4 A Js.:'

oml G0k e e

(\“) 6)}:) 6\#6)‘34.;.@3)) X% 4.‘15;)\54.3@'“)}) Y JS;:

d=(u\—u,)=; [V]

353 blze adais 55 5 S 5 0L el d O s &S
S35 o5lS dols f (blg CU.?)I Zc «(Disparity) sz
St Sl ol by Al o o 51 ps0 55 o ol D
035 S 2 8l d Olsee s 4 53 LU lelisyf 0
3 A s o s Jh e il 4wl s S
B SUL R SWI PRV PR N TN

S ol e slex 53 (g el S g a5k o

SIS S

Sl B 5 LA 4 Sle 5l (g 53 5 pslad JS b w
Slo S 350 00 S el (53050 4 Bl S5 sl
33 53 edlial a8 IS e do b S o la Lol
Sls S o glie Js 55 5 Ol SG  5 S 1 (P ISS)
Olir (S 5 (moen 313 Sl eslitd b e 355 0 250
A s aded s lrals Ol ) blie et s L3S
Soslecd U s S 0 il gead 53 5l ) (g 50 )
2l o Coeses gl Ol (V) Aslae

VYo


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.55.4
https://jstnar.iut.ac.ir/article-1-1156-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.24763594.1387.12.46.55.4 ]

e S8 s & (655 s 25 5 SIS S s 93 e

e

I

Y ol

P

Y o

9% 95wy L;.\.a'aw.\.p(.:...:..«jl slosle sled ¥ IS

Sl ya st 53 AL (i 58 n Sl e AL
35y dn S5LS alol 5 (ST 3k 5 5L e dile s
A
ssbass 03yl Cowsan VU 3 edd S35l 4 a5 L
Sl Dol Shols (Cllas 23,58 5 = 585 (S1ol3) uilin
635 (T0) (6,503 Gaiioss gy 3m ol o 6l 45 AL oo
s el sl el Slesliad 5 (g5ls S 05
So G Laess polas g sl m o S e

A &_M.a.’ o.,U)|.,\.€_<..s

EUPPTERTPRVL < FUC I
AT S o508 5 b s a5 ol shate 4
S 53 (INRA) il b (65,5l Olidss o gzl 5o
53l sl Y IS 55 0T a5 S s antle Ol

-LQLG) LSAJ_sL:.A 3)‘}46 GLQQ_:UJJ Alj‘\—;gs C,J-Lﬂj f‘j—k

A8

oesleul sy e glar ey e uly ads 0 e S
3 mosn SRl e s (e e 3 ) IS 5 sl
b a8 ey amio )l (FSE) Se goliad a1
als of blis Slassee 5 4 2V o 33 L amis
polass el Cowsan L Syseres I Ko =Y WS ag
AT ez ol iy 53 S S s 4 g5l
SIS Sl sl g rl lal 035 Cowsay ) ey Y
Olen (Goy 0l C}u‘ﬂ}»ﬂj 35 5 bl bli S )40 4
Q;)ﬂg;_..u:ﬂ\_u_&-TLl}-f—\‘.,\_’s;)b_i Oleon s
sl sl 53 25 e ahal pa (gl L o (Siay a DD
0331 Czan b S ol sy 053 o 53 OF bilize 4
Slaa s o 11 pd Aol Olse Ol 5 0 LIE Sl
355l Loy by 5
S (1) 5 () adm jo 3 a8 ol ol S5 LB S

LS)}J—PQ&JMQ_;LP)QJ:{J\A”;A Q)y LS)L’J’J‘&“


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.55.4
https://jstnar.iut.ac.ir/article-1-1156-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.24763594.1387.12.46.55.4 ]

VYAV &M}/(y)r&f‘_"}euw/r&%b:db/‘;-,,b@b»_,d})_gu.s&ﬁ_’(_,b

ufi:}) w‘,.‘- ealinl >y90 &LA};A@@.\‘J‘J

L a8 el 5 (SUL Lyl b o Ol gipe 1y (sl S 53
Sy Jos ool s S wlol Sl a O asiie slie cs
Pl sy Sopo 3 sl S gy s Shas oy
o 3 s B dde g 10 28 Do adlr s
O3l $ll il @ Halcon ; ya s (250 1530
e Sl ol 5l 53 o3 s ool b s sliz
(el S 58 s 255 52 5) (6l S5 (F) 5 (0)
s b s el e S e 6l b gl
Sl O e o il el i Juol b s blE Slassis

—l ;3 (Image  rectifying) , sa5 (g9, 03 ft_?':"

S 8 sl 5 () ad> e 3 e (Distortion) - x5!
slaesls . axl s (Sub-pixel precision) |y o314l |

‘U'L)bﬁ ‘U)f @AQJJJJWJPMMMTC’MJM ‘;GLL‘;J‘

Mﬂ-}k}wwu))w)cuw_’)j)wwbm_bﬁ
D3 5 eomss Sl e (B8 15 (63508 g b
Sldsen Sl a6l 4l laodes V‘ck'; Osls

A a8 B s (ST el e VA XV/A

R BEL) C)l:-up‘y.d-".-
Lo L Nikon D100 Jmess sba opsrss 5l oslizal b s slas

Fo omm Aol ;s il o)es dd g e e YO S5

SIS 5 S eslitl b o585 Js 48
g;SLaj;j‘QjLi:.a@)Ujsﬁé)\;jw.i:«j;dls)‘,b4.3

o Ll S ol s gl a3 S 3 3 S s

V¥Y


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.55.4
https://jstnar.iut.ac.ir/article-1-1156-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.24763594.1387.12.46.55.4 ]

e S8 s & (655 s 25 5 SIS S s 93 e

5 Slbe el by g el S8 By e 0o blie bl
S by e hia e enay b 1Al ) e JLi]
et el (G5 4 s (5 e e gl (g el B g
(b GBS Ol e dle SLebl ol Ll e aliene
b5, K555 (Ponded Area)od_i 4 S Of cmlus

MJJ‘}JQUMUAJ‘}AJQ‘J)LAJQ-

Bl gshc‘fw o
Sy Sl 000 5 (65150 53 YU (glmesls sluws lea
ROLS 4o s sl L 5 o) (slapl S sn
el S s gy oBs 5 bl ) sk 4 Ll Cses
Ll glaesls iwo g el Sl gn = oA gl
35 3 edal i ol SLapl S st s 5 (YU 5)
by s i Ll s s amlie S L SGSS
Syl 8 IS 53 (S Osk slacSle Laid) o33 5 sl il
s edalin 5 55lse a5 gy ol IS sb 4 el e
VIS5 03 5 Lo Oy b5 5 Il o3 w5 oo
OMISER

Sl bl VL (55 L eSLe s L‘*r‘ﬁw 2030 02
s gy oy Tl S5 L el slaudis &35 o=
ole b Cl S Lal e Jle i SIS w555 4 S|
S 35 e odalia Y g 534S sb Olen 33 32
2 Al e o s 03 YL sade e gLl
Sy At e S5 K a b slasl l opl ) 5
e W 5210 s0m) VU sl auals glyls (s el S
Sare Sl 5 (o Sl s A0 B -TTF il o
A3l e (o Sl VO e 53 VEF 5500 650l
Gl il o8 Wlosls OLES iy 35 awslie L (1)) KIS 5
e o o3l 4Bl Rl g el S5 gy 5s sl
e b pS0be Olee (ol S 558 5SS 53 5 S0 2 a0)2ose
oSobe Ol s b 5l g sl Ol (ls sme sl O

cvd\/v6J_IA‘J§)_§.‘3)|J_<J)J)6)J'_:J&))L§‘J{%JJ4{

VYY

.,b.,\.\.ﬁebl.éfwa‘d)}:jJ})qua§|fc>u“i)dv\>—

Wesls g3l esbe
Al e s el Cesas e85 sladde aslie ol
U 5 OleSe Sleamses olKaus (O geslons Ghols Sukls
o slasie glaeshs plad sl pl 4 il Ol S
S o35 s Dlaie w5 Lkl 3 e s elde
Sl sl gl il Jsl )5 (b, 4 gl S g8
LLE Olse o Lacsle sl a5 Sl 4 i g R 0L
dalles Lo 035 Bl b e Al a8 S a5 55 sl
2l Slaie slay e i a5 U sls el Ol e
tmlen (6l S5 gy 5l edal iz as 8 JAs
Uast S1u> odsl Cowsts RMSE @ a5 L .(V ) s S
ol 48 ol a5 Ll e e e VY 0T Jlas 5 /¥
Gl il e Z 5y X g a3 Glas 503 ¢ panes Lo
S o3t Ul Sl eslizad U] o Clem 4 J53 LG
Gord o Gl S (has Ledid alos ol ) (glaosls
WL ek e ¥ g

o by e Ol LS dlaesls (iluesbel 2T a0 s
sl s 4 Lo gl 5 ol e oled LS axils » aeSle
Gl 5l 8 e s line 4 .l sdal Cews o R 3 e
s ansly 5 adie 55 ool b als 4 el Sp s
0o0 50 s LacSle e ailaie anllas gl ool ailai

A as s e Sla

odal Cowsty o g8, (sWJAs dunlis
G50 4S5 s e edalie (OS) el JS e s L
s Laailns ey asae JS8 Sl il (5l S 5
55 Ll S aseia |y ol sla Koo 1 o gy Laast IS
Laail s Lo guasn 5 S8 slasils )y« JolS IS5 s

B o Ul ol ol Y Sl e e el 6l


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.55.4
https://jstnar.iut.ac.ir/article-1-1156-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.24763594.1387.12.46.55.4 ]

\YAY &L:.«.aj/(g..a)r—f-&}‘}ee)w/rh:j“gadh/w,b@b‘géj)}QSbﬂ}(}ﬁ

e JU Slkas 53 Z Y X g 53 (o oo ) Uad g geme Jan g2 glas Ol e N g
o s 4 SIS 5 oy 3l edel Cawsay g8, dike Slats
£3° Sl oSs Jsl $olo e
o=l 6 RIRERS o=k s Y s 5
\VARR ¢ \VAR¢ \/#Y VAR

LI L
- =
‘};
37 i
Voo
\ Y Yoo t °
a}: Yoo !.
! d
.'l‘ ¥ ‘}
L
AR \':. Yoo Bee (TR
[

b a5 93) o5 o 3 omb 9 Vb 65 b ol ol pen 4 S Le sl o) (85 dobe 0 JSS

B e e e Slaties o dly (oml g s 93) 2bile Sl g el S 9B B s

353 ol e Gl ol al s 4 sline slaes S S sl 55 das e OLES 45 3L e 2 Jus YA/SA 5 YA/OO
SYL oS e (sl S e By 55 5 e SOnp i) Aol sy Bas 5 el S e s e sl e Sl
03 4 J_:b:’L’..M_: w{ll:ﬁ_} AJL:» Sl (FAV J.."J.g 50 b_}.).?) AL el ‘_’JJUSJ‘).{S 93 O .:)‘b S99

spde el S 5 s 53 Sl Ol 5 Lol s s 53 Slelil e w35 50 e 625 b Sl 3,0 03

VY


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.55.4
https://jstnar.iut.ac.ir/article-1-1156-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-07-01 ]

e S8 s & (655 s 25 5 SIS S s 93 e

£33 S el S5 g 53 edd lilbe 5 Jeol (sbaesls o 5 (55ll Dl guas Y s

[ DOR: 20.1001.1.24763594.1387.12.46.55.4 ]

X S0 (o shs) &) sla esls
Sl aals Slas Gl ol &l
Y v/va /4 e-f/v- ANATA \¥2An%
o s
ol Y¥/Y- Y/a-o/YY- AV/¥ INVARE
kol slaesls b AN A a/\rs-a/1 0 AN Y \AAts
o3 ile 51 b 04/A- Y/Y$-Y/¥A- 0o/0 Q\/A-
ol oLl sba o3l pY® AT ATANAELVATAS AR7AR AWA
o33 Liabesl ool $/A- V/\ £-¥/YA- ¥ a/A-
o0 oSk 5,03 oo deo) o)l slaesls
Sl aals Slas Gl ool &l
Sapd S Sl Al s ol S P LI PSR- e e
TR S
= 3
_:: Eavs £ d _:'l
ﬁ‘ 9 Rl
A R A EEEY ]
. o Tss . LA Tss o Yan
L) ghizsl o Jod plicyl Cra o izl
S5 s ot alejT igimal S50 Bay pon Sleil il a0 iy,
fessss s 0 o4 0 AnEerT
Jrsan o
Asss o R *
1, L T Y LR _1\. LT
3 3 3
" Ty Esns Leoss
Yans o L AR o
- X — X ¥ —X —% A ¥ -y —-X Y & 1 ¥
Cra L) plicyl Cra o} glicyd Crn o) plisyl
‘6}'&‘;‘9}{3 03'-9) r‘géj J‘g‘ ﬂbji ‘6)}:’.‘ 03'-9) T Cm.w}‘ %Js 4 C.')\.P\.BJ‘ ‘Sur‘;M ?JS..’J
(omb 53) omb 623 b Sk s (YL L) Vb 65 b lacsb ol
VYo


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.55.4
https://jstnar.iut.ac.ir/article-1-1156-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.24763594.1387.12.46.55.4 ]

\YAV OM}/(%J)HJJJRGJW/F&AJJA JL»/N@L?A"‘_;})JL:S Q}J‘gr‘,lﬁ

G2l 55 LSl W55 L oSl

Vo —

Yo

_*
R

0 0 f—— ——f o

L |

-T0

T T T ] T ]
2 ? # 2 ? ?
5 . 5?‘\§ i 53,\§ 5? . &,r,\;" . _«,’r’\%

b oYL s b slacSb oli )l sla MSL OB Y S

S B 5 Goxd hs 93 4 e s Sde DLl o 5 Sl Y J s

YW best ombebest o0
S5 VRS Y gl S S5 Vs S Y gl S el
Ya/v FA/O0 fA/ZA —VV/Y¥ —AI$ -NI® Sl
O/ \E/f YENE fIAV o/ f/aA Shas Ol ol
/0 \YA/A \YY/¥ /Y YE/Y VY Sl
/¥ % -10/4 -YY/0 —YA/Y -YA/¥ Ll
A2 \i2 £5/Y0 -\\/8Y -A/AN -AA <la
°/OA ° /00 </0) o/VY ide o/ SN

uujbgf)}kmwhwa:)w@%ﬁd@\”

IS e e 35 g edss ab e (4 JS5) (sla ST
s DL gl amlin 51 g 1y s 93 33|
03 s e DL 1y ha) 35 4 by e oo 55 Ll YU s
ST 3 e Sl Ol e YU (6 5 b placSbe 5 5
Ao A s (O (VY a0 ) 05 on 4 S5 Sl
S5 55 55 Laasle 5 Lap Kl anlio b ol 0L oo
sl Sl Ll S5 5 (Y il 5 B S0l (o))
S S )3 4S8 555 e odalie (o 550wl 5 ¥

Goldis o dasOlis &S ol dils ) 5SSt - SSLa

o) 534S LS Ol e cilisis sla WIS s Laesls &5

ssdm S s L La S o o310 50 5550 oSl

=) iy el S g, ol Al eSS il e
(VIS il o o0 5 5 85 92

ot Gl B gt )
OO s (A JSs) dl—“f‘;f“—:-“ 534S 53 bolaa

VYs


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.55.4
https://jstnar.iut.ac.ir/article-1-1156-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.24763594.1387.12.46.55.4 ]

e S8 s & (655 s 25 5 SIS S s 93 e

Said Py Jgt alejl rgsmal S50 ey o Suleil gzl San by
ALA R Xoss Tass
X Xs '
2 e AL ITIEE
2
i 1 I
" ’ .
¥ ] A A X 1. As . X E XY L% As
Goraad oyt Caxrya) ot Caayga) vt
S13d S N R ST RN PEN Y 1> aleil gyl S50 2sy
LA ’ "
B I £
L Y L _\ Tae
2 ) S
X 'R X
LB LB 1
X i L A . X 1. As L A R LA 1. A
Casya) iyt Caays) pt Caapa) ot

ol ol (5)5 s G e Sl i 4 SlgSh O 5 gl s A S
(ol 53) ol 55 b eSSl s (YL ) VL (55 b lacSle (sl p el S5 gy 0dd (ol 5

2 aS Il s aas e OLES il Cor Cnnd 3 1) (oS
el 0 oS o ol el S s

o omly Caon3A ISC2) ol s LSl 55 o
iy S (Yo V) 28 2S0le slls (555 sy S 55k
God o s 5005 (VV/¥ o535 Y8 Il 51 S0) (g el S 58
S p 53 kb e Ko LSS 5 Sl el (o-VEIY)
2l sy gt Sl a5 S0le 3k b LSS
Sl iy Sl ) Sl Olge 3y ol 53
30 SN ol ks o G 4 S eianplis
3y 0 oA ssa = Wde 3 VoY () sl 553

\Aa%

SMEe 5 ¥ 5 VL Glacad 4 bled) s a4 S
o> gl S s 5 0T Sall il e (oY (S
Jsl S5 o s oS il il S oS 555 0
s bl el slaced e (oY ¢33 5 °N\Y
S il e VL a3 B s 53 (6 ot Sl
YU aslio bl jasiine (4 K2) o oS oy s st
S pdle Sl (52l S 58 o o 5550 Lile and ()
Slacad Sl b e edd oS ad glaced S35l sy sl
o it o Lapl S st 3 OV o 03538 Sy

G G sl S s 53 g e by e Vo o


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.55.4
https://jstnar.iut.ac.ir/article-1-1156-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.24763594.1387.12.46.55.4 ]

\YAV OW}/(%J)HJJJRGJW/F&AJJA JL»/N@UA"‘_;})JL:S Q}J‘gr‘,lﬁ

gl b oS

o o) gl

T L

W g p3L oSt

1 | 1 1 1 1
s \/_;f‘f’ */5?& & \/_5?& ‘,\5?‘5

o2l oYL 625 b leSb gl b Gla W SL O A S

S S5 5 G5 s 35 4 e o8 ladie 3 edd ambue Gt o 5 Ll Y g

Yo besk ol s besb 23
o5 Vel S Yl S o5 Vel S Yl S Sl
ts 14 fo/4 YoV s YV/¥ Sl
\a/8 14/4 Y4/%) \O/A \0/4 \Y/Y Slre Gl
AO/A AO/A AO/A V¥/Y AY/AQ \ATAN Sl
° ° ° ° ° ° JB‘J\,
\iZ\% Fo/0) Y4/%) % Y/ VAOY sla
== o/\Y o/\Y \/o¥ o/AY o/AY S

Ol s ol Ol ol 6 5 LSl s V'S slacus
o=l oS Ol 5 oebas S 1S 5 555 S 0 SLSU
sdoas OLES (il lacad )3 oS15 5 s oSl s e

LSl 5 (55 4wl
SIS s (VIS (i) sla Sl o w5

AL s el o G 3l VL SOk sl ol pen

s 95 ol o3 sliel aals js el sdalios O3S oy S

L_sJ—wa&-‘Lﬁebb6})6Mw)j4.’)l.fc(*d}.l}->

{“Jf):“'—:"‘ Syd g odalin oS 5 boles Al o (5l S 5
Sl iy il e sl oa b SIS ST s ol
Lo slesls (p i s pd o ot (S e bie b
GY/O o s oy 5o &S = 55 dil o a3 Yo B Y/0
g e oS5 S Ol e Bl 55 5 L3k e Yo s
oS Sl 5 edkd i s ) 3 oS Slad 3 5
33 ol S g aelie L s o sdalie SYL glacd 5o
33 e sl ealil 550 ST g5 8 a8 s O 2Sbe

Ryh g paie 2 4 S
2 YL s L sl ol ke 4 U5 ol 55y

VYA


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.55.4
https://jstnar.iut.ac.ir/article-1-1156-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.24763594.1387.12.46.55.4 ]

e S8 s & (655 s 25 5 SIS S s 93 e

L Sogmo 8 53 )05 355 (G ke (Shmed Sl 05
33 Ol S Ol e 0 ol T 5 ond 4
D U I e o u-<?-~.¢-ﬁ
L g5y il daesls ples JalS 5 235 5 doys Voo oo
S ol ayse 53 psanl (i3l st Ll LS G150 )
Lokt s ppslie VU3 53) 3lge Ly 5 oo 4l Jat
a8 L3 0TL (e V1) la ot )y ST
Al Soilezan gl glosbss dub Ll 5 e 45 ol
e 55 (el S hss kS A planil S glanlis L
s 0 ol (sl alo o ol 3 A3 il 05 s
Szt [ Skt s Sl sast Ol e s cpl L LTS
SIS Slo a5 S Ol 4 SB35 0 5]
Aol @b = o il b5 Ol sl aul s S
S e G850 55 S b Gl e |y Sb (6 5 Oliies
G3dnze sla sl 5l Sb (605 e b et (Sl Ll e
aalae 5y 5 53kl (g5 el bl 3 aS 353 e eslizal

R

S22l 2 addlas
5 SO SU s sd e esliiad 03 1S jsb 4 Sole Sle w55
IS 65 0586 ) @S 2B 5 a5 (V) L
Lase e pwhie 53 aaled g Shoodea glanl 35l 5ok
Llosls )3 asST 5, 5
o S o)l by SOy ol pl e
Lgl_ha:\b )l_sm d‘j;u\ QLQ.A 8\} B S (\ )CM,«:\ j:') Q)}.ﬁ
il e Sl K g S
\ n \/Y
RR={—Z(zi—E)Y} [Y]
0=y
Al e e Sle 2 5 Ak a3 US| e 7 ol 45 a8

las o S By 5l Lol 605 S Lasla ol

\AS!

S S 5b0les 5505 55 5 o5 slaesls o (nl @ 4y
LT 015 pr ligls 13 Dlaien s S 53 03l s 5
Ol A amlie gl als Sl 8 A lie 5 5e 0dtes 5k 4
et JolB 03 3,50 a gl adate Gl Sl )
el ol Ve IS 55 0T 51 plad sel oS A 4

Do el Sldsen syl bl 53 Ve IS5 Gillas
osb s Lal o S sdalin 015 oo 605 oo b L sl S5
S 3l sy Sl gl S oS Ol e SS
5 S e S by e gl S5 B Ol ol
o by o oo 3 AL g palie sl e alad o dagds
b s Ut S ol 5l Obabl 6l ol esls oliasstl 55
1335y b e sy e plad 53 5 005 Soletuns
i Ll cowsan (V) JS020) o) Jie 3 Jolis
O35 e o il eiylod ) 0L b (S5 Jlis
ol el Y5 5l 8 b 1 Sl sl S s
L olase (s Ul s et o Slatnes gla pl 3525
o 5 Bl B el sl e 68 5 ol 05 e
A 53 S LAl el b gl s Ll s )3
S sy e odalie (g5 5 IS5 s 55 ol
S Lol 5 s 5 baas ISl 0 (B 50 S
ol AL SIS (6 A a s il e e L)
PSS sbas 6o Joe il 25l 5 st SN
.uaﬁ@wdﬁ;);‘«su(@\)gdﬂ

el S 5 laesls 5 (6)3 laesls 03l 13 L calg s
G b S 1503 (1Y IK2) Slas olans S s
ol LT s a5 L el sy ot g0 0 e
iyl s sl e SPSS 153 6 5 L (0 pu) ek
23 l3pme (Saaad odins LIS oS il o S 55 Sl ol
(S 3ol Ut Ol s i n Al o /o) e
oS ol ) ol 555 bl s dslee il 5
3 S Sl i 5l ol (Sl S s e OLE
L oSle sy 50 53 65 S Ul e G 58 S5 55 Al e o/ )


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.55.4
https://jstnar.iut.ac.ir/article-1-1156-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.24763594.1387.12.46.55.4 ]

(i ht? Al

Cin ) gl

I
» b ~
“" o A o N
. Y e %W“""" Vo, WAL
S PR ETHY
- A
—£+ 4 T T T T
Yau Yas Yo $ os
WH) G
Wig 505 don X Vot 0 (g3 3m0 Noiy 5
A
T et M
A S . .
. 2 o
i, S
e | s N Lo S
s _SV SNT R
Ya _.,\ - w—“ .‘-v-‘- . A f_-'-
w *
" T T T T 1
5 Yoo Yoo Youu Sru Den
Go 2 Y e

\YAY &L:.«.a}/(y)r—u‘,‘}ee)w/rh:j‘,;d\.«/mb@b‘géj)}us&ﬂ‘,(j&

Gl A XV o g gagee Juiy e

(2 o) gl

PETIS T V) ST EP v

Y.
1
-
. -
o pom
Y MENANARG LRI
X S bl
Y. . e
—f T T T T 1
A Yan Yas Faa faa B
o o) K yone
Vg 25 0s2n oo Yodon 0 ga3me iy
As S M ~ ™
M 5
S . o Wi B ol g B .
A DR B 7
-~ ne 4 o~ e,
£ P L . . VY A N ~
o LNt A A AL
- e -ﬁ.-;.\&‘.’. M‘ 1\. ‘... I o,
E I N =
* T T T T 1
. Yur Yon Yau fon Das
G Y e

(YU el VL 55 L cSb g5 )3y 5 X Sy 95 53 OS5 anglie N e IS5
(Ol LSl f) ol 625 b s

Tesw Fes fan
LT | g

Ban e
e A3 T e

Ttrd he el ety i

e lifpl gty dis g i

R LEEY Fas (LY =

Vs el N jpues

S s 9 SIS By 95 e 8 dhe ol 5 S b gs a5 S adlate Sl VY S
(o2 29 omb 625 5 YU psa) Vb 65 L oSb 45 5

Voo


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.55.4
https://jstnar.iut.ac.ir/article-1-1156-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.24763594.1387.12.46.55.4 ]

e S8 s & (655 s 25 5 SIS S s 93 e

L Ym JAALIX + 1¥/AD P
-
. R2 = /ARWY -7
Oy
3)
1
__3) b U
Y
v £+ ]
?‘ AR Yt test
3 A
-
-
~ -
T T T T 1
. s N 1. e Tes
G ) 653 — it
o
Y =i/ 10X + Y70V
rs
2 RZ=./aM -
o) 1. P
-.'3‘ -
i
1
A
—?g —Ys
3, . i
~ gl bese
- - -
—Y' = T T T T 1
—Ys —Ya —\s . \C Ys
G ) 653 — it
£ Jbﬁ—d}?ﬂ;ﬂ E-X3E) 6)}.’) d’:jJJ.‘ odal Cowsas slaesls o UE"' 4.5}) .\YJSAZ

Al e Vi das e i s gl 1S w5 Jal LSS YU 65 b Sl gs s

S5 s b 6o s Sols e i ol por 4y (Koes a5 05
p;)\ﬁ J}])ljg.?

°/48 oJAV o=l S
o/ooo o/ooo 6)"@5""‘@"‘
o/A¥ o/A¥ Y25
o/ooo o/ooo 6J‘°;;""‘C]"““

0oFYO & gad oo (gl oslinal 5 g0 (gla JoSy sl AL o s pme (aials 53 RPSOEYES CEM 33 ‘;QM(..A
}ZA;A?A “‘<i J.w<.\£ c)".,\;" 9

RGO IS W ot Ay s e QLS bv_a)l_'S): S gladls sy

)JH)J}L)‘J&')JH)JJFJGGML:J45)}19&)[&.& %Y}XMQL&)J&)%&L&W‘})}-}G—J
Ol edas Ol a8 sl &:J'JV.AA{)L:M{ EYSE PESRA o o 0 sdal Csa U_.il:,o\/ Jed> 3 .0s

VO


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.55.4
https://jstnar.iut.ac.ir/article-1-1156-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.24763594.1387.12.46.55.4 ]

\YAV OU.MJ/(%J)MJJR@JW/FAAJ'UA JL»/N@UAJ‘_;J')JL:S Q‘,«A‘gr‘,lﬁ

SR s b oxd s 8015 sxe e ol pep 4 (Kimed (= 24bX) Wslas . F s

. . . . L S
)‘J s Eﬂa.w JJUJLL.»\ LQUa;- b JJUJLL.»\ LQUa;- a Bl e ) oSk
Soxd o
o000 o/oo\Y o /qYY o/o\Y) -Y/YOY °/qY VLS el s
AR o/ooYY o /ADY °/oYY =Y/voY °/VO YIS
o/ooo o/foo\? V/eod o/oAY —4/YAY °/AA VLIS Y65
AR o/oo\f \/e Y0 °/o AV =V o/N00 °/AA Y LIS

e Slgar 55 5l S5 9 G5 s 35 b el Sty 615 il b slie VU s

. YWogbest o=b s besh
SoES) - -
LY S3 308 ) g7 B g (S 508 ) ge
Sox VE/Y \0 Y/$ /0
Vs el VYA V5 /Y /0
Y 5l \Y/¥ AAVAN Y/0 /v

Ol aibaie Comloe Ol 53 cpl 85 S5l Culg s el e
MDS Ol s A oS mbons SIS Sl 5 0l 4 S
VL s b oSl gl 5 4 o LB L3 sdel sy
sl sl Adsd> 53 ol =k ol sty o/YY 5 o /VA ol
NG

Ol et e Y (63 L S 2 Adsdr w4 55 L
sl auloee MDS Ol 50 Jl )1 ,SS s il e 5L Ol
Vo sgd e 55 5o 5005 DS oo Ry L ids
CSbe po il o o Ghs b amlous Ol 5l S Ao s
OlSS usd pas bpos oSl 5o Olsee ) 55 0l 5 L
Ol 51 3NL Ao 3 YO 350 53 Jl )L 53 S J- 3 ey
RSV W W ES S

U ol il Sy ol &S S Oly o b aest
s 4 s 5 15 b SIS ST Ol (305 350>
Colns Oljme ot pl She Ss (gl kS s O a8l
3 sz 2550 L gLl 4 e 55 LMDS sl 53 g
S 5 boles Lleds SN S s of glajls god &8 23 S

| U‘;})u-i‘)| Q‘);d‘df) %Ipﬁdbéwl
035 S oo PV LesSl Gl VF/Y sae 5 S
VWA G a6l S a0 0f sl asloms Oy oS
&})j\@@i))}Tﬂ)\JJAMJ&JEQ.ML.JA \V/\c}
‘5)}_:.]LJ.L_}))‘GMJ)}TJJ)‘V\.;.&)|JZQSL§JJ|L§JJ_A‘J§)_U
2248 S8 Ol e A gk 4 LWL 5 LSl o
s alie X Cons (VL (65 Y S 3 3050 oled

eats

(MDS) S mhw IR IR VLI NP P
Maximum ) sl o SIS Sl avlos (i) op 5580
S =8 58, Je 3l eslial L S (Depressional Storage
s db- s, gla v:i))ﬁl Sheslaad b 8 el il o e
Bl e el (V) Laadl 055 JL= L 5 (W)
Laadlr Gl 5055 5 v.g)}ﬂl 5l Ysane GIS (sla 53l ¢
GIS 53l £ So il eslaad b s ol 5 .S e eslanl

o Ol Gy e Jule s 055 e o 8l

VoY


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.55.4
https://jstnar.iut.ac.ir/article-1-1156-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.24763594.1387.12.46.55.4 ]

e S8 s & (655 s 25 5 SIS S s 93 e

Fades o p SSb gl e 93 S e 4nslons MDS Ol e Ad g

sl i, S5 sl LSS 5l 032 S
Y s °/VA "V? 7
u,:;“b“ sz) °/Y‘~ o/r\ o/YO
W5 5L S
Yoo .
4@ |

(-'-JJQ) = et
3

a5
A
m V
vo |
[ A
Ve
T T T T T 1
. o 1s AL Y Yo Y
(,bdka)hdl-.:-tlisj
o2l s oSl
Yoro e rates e on oo -
@ _
4. |
3
3 .
3, 259
3 . .
0 V g
Yo . .
m Y 5
v. T T T
. ] \D 18
(e ko) Ln il plis

LAA.“{ obl&‘:’)qqﬁ\f@&m;&l.\.@.{?;ﬂ» :Lgu_l,.s):(.:.@mg»l...a bl},nM,l:}qJ .W‘JS.Z

VoY


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.55.4
https://jstnar.iut.ac.ir/article-1-1156-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.24763594.1387.12.46.55.4 ]

\YAV OM}/(y)HmﬁjkuJW/rﬁéjbé JL»/N@L?A}‘_;})JU\'S Q}JJ(}J&

Wy 5,05 L oSl
Ay _
e
e |
t \Y. i - smemsrme @
3
R, Ve
4 "
\g i
\_I- 1. |
i
Yoo
- T T , l | |
. ] 1s 1o Y. - .
(oo ) W Ll s
v oub 5,25 oSl
1. l —— ey DR S ahaid - - - =~ B
[ 4] -
b,
3
3 v
-“ .
\oel
AT
. | | | I
. & \e N i
Gio sl allr plis

Ll b 55 0k 055 O o Oljoe (sla s 50 N ¥ S

aHJﬁ@‘jJ\ﬁsMwbﬂ\wéﬁbw
e 23l Ol 31 22y MDS Ol 5ee 5L 5 CLL?)H{JAMAJB;
.&qu‘eJ».ioJ)'

YL s LSl ps g3 e edalia VY S Sls 50l 53

53 yeagm adlr A3l e Sl ao VY S VA Gl 5w ol

LN e s S LSS

CLL?)‘L’&LA‘L“P;J‘Mf_}b\)‘ﬁ))ﬁbdﬁ)bdb))

JENPWRVITE Cu_:)\ L pbadlr 66 SO0 5 5L ol

VoY


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.55.4
https://jstnar.iut.ac.ir/article-1-1156-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.24763594.1387.12.46.55.4 ]

e S8 s & (655 s 25 5 SIS S s 93 e

sestan b e llie s La gy ol 5l CLJJﬁ
Sl Jlis Ol @) 55 0 2L Ol o5 s Al
I e Y T oSk S
LS I 3 (Gl sdsd S od Lol glacd iy L a2
e 305 Dl g 4 Bl oo S (B SRS 5B S
R e Sl S e 53 R el 5 Ol
e IS T Sk i - Sl T
Ol ayee pl 53 gladlie 0SB s, o L 4 aS 3 S eslinl
IS5 YN W PG TR I TR VS C SR P S PGSV P et
Al e (g el S e gy 53 Lo pase (6345 Olej 45 L
25 Sl IS Sl Sls S gt 5 s il el
ol Walias _slod 53 055 e |y (6,5l S 55 sy oS =
8
Ll el S5 By G ol bt 4 s Lol o
S b Slo s adllls gl 5L 5,50 G 5 35
5 (V) dlw 5 45,81 aalllas s uyl S aib s
AT oy ol s 63,28 Slidllas Ol e 4 4zl sl
Sl a5l 5 ASb b e S db o S o]
213 35y (8

WCL‘E)HJ.)'L:JQL,JU@:JJSUJQMH{@}L,
Jlazs sl L3l o ol sl Cozes b (il o
O35 SLSU e 4 55 50 Slatarw Gl 45 555 0 0l
sy el g Sladlae js cpl by il e el bl
.:ﬁM‘Yl{&:l{dbﬂ@wd\ﬂdﬁibw

S35 Ao ol B3 s Sl 25 Sety AT
Sialesl 3550 s 5e 3 St Ciliis la el )b 5 s Sl
o SN Bl s sy opl 0586 Ko b 1S
Lo sasen (s Sl St A3 s 55 e
andlas 3y50 (SUOL G 53 e SIS Sl i

VOO

53 35 it o 53 Bl e O e Ol s s
55 sl s s Sl Sl spes il i1 L el
Sl e g il o WL Pl L ladls
525 L pla )l L pladlr OE) e 55 515 50 VL 65 L
3520 5) Jsl U0 ol s b eSbe il el g
A gl S 3 55 1 (ML gL L sl
3l 3 adllas 4 5L &S (ghr Al 3lse 4k L] S

Aas e 0L, Saad slas s b

S 5 Loy
5 et Ll Aile b a1 S slize (sla bl
o s S s 53 amlie sk 4 skl (5 5
a0 o Sy S 3l Ol el Casay i 5, S
Sl e Gl SSE Ol w45 L s 030 6563
S slas g badils Ll o g 5 (S S |y (6 Rd
Ul e 35 Gl S5 s Ll s sy 3315 el o
L Lo o 53 5 s 0L 1y Sbt b S L
S S sk sl s ) gl Ol YL 23
Slels,l 5 Laas s laa il 335 odan o0 (6,5
T LI el S 5 s L e r 8 e AL e
el S o5 65 b oSl s 5 Lo pasn il o (6 5 5
el ek i (S g S

Sy (las €5 e S Ol o 03 Sy 93 A
jld.é_u.;):)ﬂg;_w:g): das o OLES &S anils (5ﬂ\ﬂi:,.mj
= Sl Ul o 1 ha) 55 opl SB e Dls
s S sl 3 e S Ol b 51 als 13
SIS 5 s Ll Od  anlllas ol 3 b e undls
3 S o3 VY 550 s mden 21U Ol (V)
5 omb b VU s ol clde el s O als Ol
VL gLyl b sbaadlr slaas s 01y o 1y a3l Ole
23S edallse


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.55.4
https://jstnar.iut.ac.ir/article-1-1156-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.24763594.1387.12.46.55.4 ]

\YAV OW}/(%J)HJJJRGJW/F&AJJA JL»/N@UA"‘_;})JL:S Q}J‘gr‘,lﬁ

oalaul 3,40 cLA

1. Allmaras, R.R., R.E. Burwell, W.E. Larson and R.F. Holt. 1966. Total porosity and random roughness of the
interrow zone as influenced by tillage. USDA Conservation Research Report 7.

2. BOIFFIN, J. and P. F. 1988. Influence des systémes de culture sur les risques d'érosion par ruissellement concentré:
IT - Evaluation des possibilités de maitrise du phénomeéne dans les exploitations agricoles. Agronomie 745-756.

3. Darboux, F. and C. Huang. 2003. An instantaneous-profile laser scanner to measure soil surface microtopography.
Soil Sci. Soc. Am. J. 67:92-99.

4. Fox, D.M.,, Y. Le Bissonnais and A. Bruand. 1998. The effect of ponding depth on infiltration in a crusted surface
depression. CATENA 32:87-100.

5. Jester, W. A. Klik, G. Hauer, B. Hebel and C.C. Truman. 2001. Rainfall and Surface Roughness Effects on Soil
Loss and Surface Runoff ASAE International Symposium, Soil Erosion Research for the 21st Century, Honolulu.

6. Gascuel-Odoux, C. and P. Bruneau. 1990. A morphological assessment of soil microtopography using a digital
elevation model on one square metre plots. CATENA 17:315-325.

7. Govers, G., I. Takken and K. Helming. 2000. Soil roughness and overland flow. Agronomy 20:131-146.

8. Huang, C. and J. M. Bradford. 1990. Depressional storage for Markov-Gaussian surfaces. Water Resour. Res. 26
2235-2242.

9. Huang, C., W. E.G., T. E.G. and B. A. 1988. A noncontact laser system for measuring soil surface topography. Soil
Sci. Soc. Am. J. 52:350-355.

10. Huang., C. and B. J.M. 1992. Applications of a laser scanner to quantify soil microtopography. Soil Sci. Soc. Am. J.
56:14-21.

11.Jester, W. and A. Klik. 2005. Soil surface roughness measurement--methods, applicability, and surface
representation. CATENA 64:174-192.

12.Jetten, V., J. Boiffin and A. DeRoo. 1996. Defining monitoring strategies for runoff and erosion studies in
agricultural catchments: A simulation approach. European J. Soil Sci. 47: 579-592.

13. Kamphorst, E.C. and Y. Duval. 2001. Validation of a numerical method to quantify depression storage by direct
measurements on moulded surfaces. CATENA 43:1-14.

14. Kamphorst, E.C., V. Jetten, J. Guerif, J. Pitkanen, B.V. Iversen, J.T. Douglas and A. Paz. 2000. Predicting
depressional storage from soil surface roughness. Soil Sci. Soc. Am. J. 64:1749-1758.

15. Kuipers, H. 1957. A reliefmeter for soil cultivation studies. Netherland J. Agric. Sci. 5:255-262.

16. Linsley, R.K.J., M.A. Kohler and J.L.H. Paulhus. 1947. Applied Hydrology. Applied Hydrology, New-York, USA.

17. Mitchell, J.K. and J. B.A. 1976. Micro-relief depression storage: analysis of models the depth-storage function.
Water Resour. Assoc. 12:1205-1221.

18. Onstad, C.A. 1984. Depresional storage on tilled soil surfaces. Trans. ASAE 27:729-732.

19. Planchon, O. and F. Darboux. 2001. A fast, simple and versatile algorithm to fill the depressions of digital elevation
models. CATENA 46:159-176.

20.Robichau, P.R. and M. Molnau. 1990. Measuring soil roughness changes with an ultrasonic profiler. Trans. ASAE
33:1851-1858.

21.Rémkens, M.J.M., S. Singarayar and C. J. Gantzer. 1986. An automated non-contact surface profile meter. Soil and
Tillage Res. 6:193-202.

22.Saleh, A. 1993. Soil Roughness Measurement - Chain Method. J. Soil and Water Conserv. 48:527-529.

23.Taconet, O. and V. Ciarletti. 2007. Estimating soil roughness indices on a ridge-and-furrow surface using stereo
photogrammetry. Soil and Tillage Res. 93:64-76.

24.Ullah, W. and W.T. Dickinson. 1979. Quantitative description of depression storage using a digital surface model, I.
Determination of depression storage. J. Hydrol. 42:63-75.

25. Ziarati. T., S. Ruy, M. Mirzaei and O. Juin. 2007. Caractériser les possibilités de la stéréophotographie pour le suivi
de différents indices de rugosité sous 1’action des pluies, Rapport de Stage M1 TSA,INRA d’Avignon.

26.Zribi, M. 1998. Développement de nouvelles méthodes de modélisation de la rugosité pour la rétrodiffusion
hyperfréquence de la surface du sol, These de 1'Université Paul Sabatier, Toulouse.

Vor


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.55.4
https://jstnar.iut.ac.ir/article-1-1156-en.html
http://www.tcpdf.org

