1o b oolesd  IFAY Olie ) O 0slod FA Jl (L1 i ligions dolilad

SMorid e S ol (55558 aSls T bie kiga 03,5 LA (kg 50 gt
H. Hosseini Safa _ _ _ X
oo o ol (65558 0uSitils LT e omign 03,8 i)l ol IS lao > B0

Email: morid_sa@M odar es.ac.ir 1YY ae Q.4 o o ylods
WAYITIYY i pdy IFUIYNY g0

T x> 31 50597 5 9 b 45395 Ll 2> Ol pl S Sl (il

oSy
).sudlg&%d\&M.:)l::ﬁjéJW&uL@TQWJM&TGLuskolﬁlébdlgéq
Q%}}bM&gw‘cML@L@TV»&AKJ‘L;GMbJ)@‘ ol J)}TJ{ CJ.AJIA%“Y G Yy S gd>
Sl T 51 glaslssy, AT 2 e ol SIS bl 85 Sl s Olem gl Jlosey o )
#&ca}g—yﬁ)b)&b\\g%bja\Sc@‘eﬁj)&?ﬂﬁad\JJ.ML{@A}?)A@‘A;?QM“\SJ;@
¢J.;l>-@l;$wblﬂ.>}$’rlgu'\6&@).,U}).\;Sl.aLg)l.aTLgh&ijj\uu;w\lih435—:3)@\@.,\{TQ\J,:£}\
Jl&\@.@ccﬁwla:}d:bg\LAGA.\{T):LgJ\:@MQ\):.:ELAJlg&Qﬁ)xd\ﬁjcdf.uld.s)\}a)s}g-«{
ol e 3 620312 s s Sl el e 13 e b Jlon (S 4 o D15 (a3 1) S
3587 5 S 2o 25lken YIY B /D o mlin 1 3 5 ga @ 25 wuﬁ.mcﬂw,}xﬁcuﬂ
JD@‘J.:.A LgL&L;j:fa‘)\J;‘)‘Lg\ a)L_v:L:cMJ@%bg_f&ju J)L;.L:a Y/ rj‘)dsd:i)) w\.’q}-,ﬁ.b:_}f@
1 (6 ity Soalon o 873,5 (sla Jlonsny
> Ol b (g,m Ligy d.i,ua (Ao s wlsag, u.m..\_:-\' WOlpl b Jloese (S0l (S 019
o

-

Ao
3956 syl sl S o al 53 Olalssl SLLIS 40l sle Jlmi ek 5

Bloy Sl a0 T s 53 1) 55 glaadl ST BUSK b 55 (63,2 03,5 olulis 501 glae S axdy )3 1) dlasde
6351 SWllan (bl (53L5 sl hw D1y 4 oS HANS BODEK pb 4 (5 555 53 (oS dhols 4 .(BUSK, 14YY, YYF)
55 o2 OT 51 day (BObEK, 18YF, 1085 141V, 1¥+) Ll s plail 4 0T 3 e 5 0le5 0T 53 01 ut sla Jloms o S
ST S 5s k5,8 I8 0l sls b g5, (V9F NAV+) Schweizer 5 (V1Y (40Y) Harding wsbe ols o5 8
2 0lpl b dlde (s 5 S 6l b sl Gl alsn b oSe I eslizal (VY (VAV+) Schweizer
Lokws 457 ((FEITIGNO, 1881) 3303 3,557 3 yo 52 ST Y4 330 Ol 53 1) (G lin ) pelas el 4Ll 4 g
eV B 4 o3 8 (383 i sla Ll Sl eslinel 555587 sl e ples 4 LT Sl e pude Asle (LY
O el 03 3 5558 sla b aalllae (655 malr IS sl COYAY) (505 )l LIS Lol sl axsls |,

MLEAJJ;’-T-LZJ)‘jTjCJAJZA}l:fV* J).b-L@T&S-&TJ@&@&J&)‘D}W,@JJ,‘S&L&JM


www.SID.ir

e ol osled VWAY 5L o o )led YA Jlo ¢ oLl i Sl anlila / VA

odus S eslizal gl oylsale pgluas 51 0T 53 oS ud el QY (Y+22) 01, Ken s MOUSAVT Lo 55 o s (a5
YWKMY 3 15 JS7 oo Tylgs o disls S0 55257 (sla lomdes 51 Sl 60132 oo (s ] ol
25 03 5558 sl dlombey Sl idw oS Sl s cpl 4 (gl B e Cw‘c"kaﬂ)i M 3 g g .S g0t dawsloes
35 Sy kol 53 T Ul s g 51 kS gn sl pe ST b1y T (6,8 o310 457 stz 0 bk bn 05515

VYAY s 58 5 FEITIGNO, 148Y) Sl ol 0,31 OT 4 Calies L3S 55 487 il (6,505 ule Ll g5 oo Gaiows

y .I-m-'_.-f. -
VFAA 559 50 9 1YY+ D10 50 38 095 O il (Sl Jloms 31 Jisu 50 gebaw D39l () o
(VAN OT Sliions duw30)

wtls  OT 4 0586 & ol ow oyls 28 548 cla Sy, OL > s L;.\;-d;’-\icbdldtg'ﬁlw
4 gy 5 L3b o b Jlomin 53 5 50 O o wllels 635 03 2 mlie ol 3T oS 8L o gy ool 0l
WL OT 4 ils s Y 5 ol 5l 487 350 5l (i Gas 5 (i prba il 25> DMl 4 5 0T
s o fn> S 4 W gane SN i 5 S Ol 4 i g5 S (ol 2

.mdlgéﬂcbcui’w&a.w SLOT ) om0 daals b3 5 eledbl Cusgdous med 5
5 (VYV )44+ ) Ohmura , Chen «(¥+0 (VaV+) Steinhauser «(¥+V (\47A) YErasov L g o5 sla i, Al
4>U (sls Jlnduy e 35572 (612 1y Lol ol ((144Y) Bedford ..l os 1,1 o(Y+ Y00 (1445) o, 4 Bahr
o b S L3yl 5 mpe e kST NP B V/F oy o bn Jlainy ol o3 505 o3linal (58 0 gl 53 Lo seT
quss.ug;;,ﬂﬁ\,du;;...(.t»nuug},;\&ﬁswtsﬁ.\{.mpsﬁwum\&uu,mw
FoshS 107 o FedChenko ol b Jlowbu o e 55 (s Olgie & . bls 35 T Olo (615 (Gas sla
s Bar iy 5l eslitel b 55 (gl Gaimg 53 . 3557 5 S e sbS VP BV o o il ) 0> o
AT b Ol 57 55 dly 6o 557 by (@3l @ 5 G Calind 15 et ((Y2YO0 1485) O1)SCes
Farinotti ) ;3 8 auloes VEEA KIMF 3 50 oo Culgs 53 4 oy plonil 4 Vo SYEN KM IS Cli L
(eta., v .4, vv0

35 e Dok s g 5558 Sl Jomdey 0z 3557 2 55 88 o ps) (abiol 5 Gaioss cpl 51 s
Al o o Taze b 5287 gla s g 51 (goltad 0L >

WWW.SID.ir


www.SID.ir

\Q/\.«_»Tr»)\é.s)}T}v)LhM\}A})QL_»‘fjd\x\LthJ‘avu_V,.Z.E.v

9B ey gy old
bow )lng)}:.f S s dlso )

4 015 oo o onl 514 tmn S5 5 51 (sla oS i) 3 p8ST sla sl I (ool Late s losuy
aibaie) Slr 553 5 Sl B sl bl slaailia g, (oS e Jle ailaie) l5m aw ailag) 5 Slou dila g,
Ll oys 5 ols Ca oyl OLB (Wgles Jlomse adlate) I8 ailbisngy Cad I glxds wlsts gy (O Jlxs
OYAY (555903 ,5 o,Lal (0557555 Jlomdey dilaie) <558 68" 5 (04501 2l Jlomdey ailate)

53 T 5 B LT 540 5 Juaws Lol i plolid e ST oK VYW 10l o3 gdomn ol sls 45555 (1 5
033) 0 ple 5 (Sla 1) 5 (555 Ol (555 ) €S 5Ly 51 1 ole 457 ools ks olan) ¥ a1 sl o) Culgs
33 Xen 5 diyls I3 Lo gl 31 e Yore gLl 5o g Jlhe o 2 5o b oKl gl () Jsds) (S
leds 15 (O G Fee ) D b 5l 5 ol Slelis)

S S ol g ddlae 3590 S 4509y () Jode

o (:;/’; 29! 0393 Jsb %’)‘S:" oMy 03kos | olChus! pb w539 oy il
/4% \YFE_\YAS 10+ VP Yy ¢S5, (LS ania) s oS oo
\/Y$ FAY_IYAS Yats Va0 = Gl s s
v/eo TVoVYAS Yoo YA _YWY TR o ke oS Ol il

él.‘guﬁqélb435&5))09\35)5gg’fn.h&sbdg"—mj)Q‘mﬁw)ﬁ

S5 g 3 cbge e Wlinsy 55T 3 b dlade A Sk e gl Jole 53 Guiss ol 4l
s wlsg, sl 0T Olo) 53 i Y 5 (S b0 laole 53 a4l 0L > 3 i (O Il Sole o5 25 8

F oS Usab 556535 Lol Ll g aling; Ol 53 T Sl 5 53 s re 2alS 68 s
Sl LwT 5l 55 0T, 0l 3 i 3580 l6T (6Ll Slaastn w Seal ol 5 b 2alS wL 0L
23 @ Gl e Ge gl il 355 (o SUly, 53 el 5 e o3 Lol lpa 0as 0 S 58
Sl besylsa ol ls gme slasy L Cls dalys JLss @ |y ¢fau ole 53 1, OT Lials 55,0 sla ole
55 8 o 55 sl 53 oS dizen ey B Ly 5 Ken sla 05T
by ool JKod wy g —)

5OV Gty 5 5dD b (Kl olie awlie o5 Ol alale 5 b 60 55 sKen ) Sy
S Aoy plosil 4 b onls Gl (6w Calidee sba o3L 55, » «(Maidment, VAY) gy e &S bl e s
Sl 0l 035 9T aalsl 53 T 51 (g jeaties A
6T Ol Lls ime Soglis 395 5 0 awglio SGUSK L osls (5 pm 53 ke g0 5T ol 53 & 0 uCileo duwt o
obe syl Vi) 3> 4505 5 0313 My L MY Sbe shyls () W osls Ul (s 513,58 o 515 bl 5,5
o o TSUUAENt 055 5187 ol G BB 5 ol Gillan T el (6l (6olutie il esls N L Y
oslizal LT (gl b 93 05a3T S5 5 dil o Ggai 93 xS0k 059 Sales 03031 Cpl 53 i o5 LS

.A&A:A;JEJ)JQ}QT@&;M'/.QLg)b‘_s.:mc]aw‘xfg.djfiq(:jyg.s;@



www.SID.ir

MW ol ooled VWAY 5ol oF o)led YA Jlo ¢ o ld o Soliios aslidad / ¥

t:m‘sx_mf ")

Sy = ;2+Sf (Y)

S, =% ™)

52:% ()
%Oﬁ —rm)2+n221(yi -my)?

S—qli=L i=1 ®)

n+n,—-2
Mdjw@ﬁquﬁap@a:m\ @uubuﬁwwﬁ L;\JJ' Q}A)'T CJ".‘ ‘;:gjuou}ojr
p,;\mugf@?u,\;&;\@Tﬁ@:u\@\,:m;:x;uJﬂlfflgsj,@)wlo,ydljg.uup
.A&QA:&\.UVA\{L;)‘:@M;JJLAScU&
@"J“‘}“ﬁ’wu"cu“;’;éﬂuCL"“)6‘°JL‘T‘¢‘JL&3J‘Q-’fﬂ’s"‘dlﬂ)ﬂé'ﬁ&:ﬁﬁw
;)ﬂﬂﬂj@?«f,:}x;f@qﬁ;)dgwgﬁ.);@_uN & g 1l 55 gslate ol (gl il o LT s baag,
Pt
m
U, =mn+—(m+1)- Rm ) U,=mn-U, )
2
.Ml{‘;mdﬁjébgfcq-Rm)jg)ﬁ);é%;dhdﬁﬂjdhaﬂx\%fA{nijT)Jc\f
NZ gyl iodls gl 05057 Z 6,7 awnloes (5l 553 ol U LT S Slutie ¥ 5 U1 ldie g5 51 5
.u\.-i/42."5;#):u\..é).)akﬁd}ﬁjT@‘d‘ﬁ&)b&Méﬁ}u\f@@:&;m—v L;;UT«;,;L.T—Studmtdjj:
Z_U——rm/2 \)
%[mn(m+n+1)]
b 0318 yd W9y wip-T
2 6T 55 s 5 05 e 38 Gl s by Sy s o e slagsSoslul S
gl ol s swip Sl e IS e el (Sla O9aiT.5 Aal g odalive BB e ol slasy s 5wl
Maidment, 14aY) s & 1 5 o3l 35 30 Sl ks
mﬂf,\;ﬁ,u{);@;,@,u%;qf‘.\;s@ﬂ._ggN\:\J‘uﬁ}Ri G SN 2 ooyl g0 5T
FBR sty Gillas ol (1)) (Koo 4 0 oy b e L3L R ¢35 <3 X 5 ROANK) 45,0 Y o

I =1—(62di2)/(n3—n) @

S o Cams N-F (6515T a5 L t-student ISEBEBIR: oy TN o3Il b (gl & ga5 (5 2

t=r,[(N-2)/(1- rj)]% ()


www.SID.ir

NNV T o 5163557 2 s b 6355 0L 2 2 01l sla lomy 155

1 e, 3 gmm 5 Wosls 53 ol Co a0 b YU Cans @ cOle 3 & Cd (55 45 Sl ol 03037 ol Lao 53
S o ol B esliad 350 OT (g b 53 0505T
Gy ashte b il YL ol e 1 &Sl Slaline o 5 G el 05037 8 SIS o0 G305 T
C 4 aS 535 e aslus il o X 515 55X S (XX > 1) Slslie S (P) slam Xy b X (5 e
S P ldie Slus (i=N-1, j=N) .. (i= rj=,r N) (= 1= v N) bl ol o (1)) ls 4s gazms 5
(P=)asl Js5 b osls & ol Sl 0T Ko 5 (P=(N=N/) il (63 5m sb 4 Sl a0l o5 o
o ey esls 55 Lsy ey pde b og ey 5 A o e p ) e3sdoes pl ol sl LT L s,
.(Koteegoda, 1aA+) L
b Jlw 2T o> 23972
Sy 3 go Sl 0313 jloslatal b (oo 85 Hlows diz 2 Ol ol bs Jlodn slal 51,57 how opl s
sBahr 5 (\Yv 144.) Ohmura 5 Chen «(*+ 8 )\ av+) Steinhauser «(¥+V 1 4FA) Y erasov (i s, slex 3,8 o
KM o o oty Lasly ples 53) Wl 03 gy 4 55 5590 i Cakibee Soladind )3 oY Y00 1449) 01, Kes
33,8 o o Ll gy aalsl 55 o8 (Al (o KM o e 1
25y 35 () 0T sy ol Sl aslizal b a5 b 4 |5 dlogns e ¥4V V4FA) Yerasov is,-
ST h Al
V =0.027S" \y)
bs 3ol o s 4 o5 sl &S 4 |y Jlomdus (83 508 Clalnss 5 SGLe (¥ 0 VAV Steinhauser s -
TS o bl | OT (o 35 oo cJlomins el 3 308 (0 O
H = 0.001(11.7 + 5.67S) (\Y)
Ol 557 (sla Jloedes (695 arlllae 31 aS” WSl o «(VYV (V444 ) Ohmura 5 Chen Guis 51 Juol> (gda abasl -
el odaT s 4 T
V =0.02858%7 ()
Jndu o S) 5,05 s JK8 (sl 0339 4 55 )50 b iy 45 (Y4 YOO N44%) o, SKea 5 Bahr s -
(sl o kM -
V =(S+%)/10 (\F)
93 S wdl
lh‘\ilé-ég)d"'mj))ééﬂxﬁﬁ
ol 3 (N) S5 US) 355 s o sl lsn gy (03 Slale (6w )3 (23 ST 585 Gla oo gy 0l 12
odes 45 35,5 o dhaDe .l 0dd (6,1E Do (Y) g 3 S 05 5 s oS sy, sl oKal 53 (M)
T Il 5l 51 is Nl 5 o8l 3 ool ok b o3y 55 5 303 5 457 &S5k oyl 53 (T 5 gl
Dby 5 b Aal & gyl 5 35,8 5l alale sla (o> VU o)) & 338 (o daMe dar 4 VFVE-VY

@ 0SS ol anms by Ll s Jlo gl LS abuly 4 i S5 o Ol ol WSl ail ks


www.SID.ir

MW ol eoled VFAY 5ol oF oyle (YA Jlo ¢ oLl jao Soliio aslilad [ YY

.MQ@J@ML&A&GG(M)aJ{JUe&ﬁljéﬁ_’JL}.!@

(M) o5k g (N) 55 «S) 395 D15 yw S ol Sl (5 g 1 p5 10> Gl o Dy (Y S

B EIEg9 ™ HEgES Cdag sl STy Al e ©> 53T oLt S &T Ju
S VPFEYY
S M VFFV-YA

S M AT

S M YYaF

S M A —F)

s M \YEV-FY
S M AFEY_FY

S M s

S M \FFF-FO

S M \YFO-FS
S M VES_FY
S M \YFV-FA
S M 1FFA-F4

S M VFA-0.

s M YO0
S M 1Y¥ON-OY

S M AFOY-OF

S N M \YOv-0Ff

S N M \YOF-00
S N M \FO0-0F

S M N \FOF-OY
S N, M \FOV-OA
s N, M \YOA-D4

s N M \Y¥O4-F+
S N, M [\

S N M W -5Y

S N, M \YHY-_5Y

S N, M \FEY_SY

S M N \WHF-20
S N, M \YE0-5%

S N M \Ye5-5v

s N, M \FEV-_FA
S N, M \WEA-$4

S N, M VFFA-V

S N, M VPV -V

S M N AFVA-VY
S N M AFVY-VY
S N M \FVY-VF
S N, M \YVF-Vo



www.SID.ir

"Y‘/\.@_»Tr»)\é.s)}Tj)LhM\}A})QL:fju\j_\L;Lhd\ﬁos:V,.Z.E.v

S N M \YVO-VS
S N M WVF_VY
S M N VFYV-VA
S N, M YFVA-VA
S M N IFVA-A
S M N YA -A
S M N YFAV-AY
S M N VFAY-AY
S M N VFAF-AF
S M N VFAF-AD
S N M \YAD-AS

b 439y 20 SR wyp -

j,’_) C)Jﬁ‘b%ﬂb}b‘b)x,@.& OLAJL;LéﬁLgL& OL.'.J" GLAJ Lg_,w‘)}.]a.'.advb .'&‘-');66"‘60 @&0‘)}0)’7
:v\suw &
\ Y _
by g ol — 93 Wgad g bosls olaul= . SKle (Jsl & g0 1o/ (6elss dws—
s A

Y \
SW) L;,.ﬂ@w; (033 4 goi 5 ln sl> Ik " Gl (gl 4y PYSPPNERIEE

S i 93 4 Az 35l 00 BT LS sﬂ;\sa@lw6,uTa,j;QlMyﬁ
Jlo sls JLSest 3 St i o g s T Tl Ve (25 31 malS gl o S colssl opl Cle s
Aib ol gla

53 o) oSl 33 sl e3l3igs, 00T ol ol 0l 1,1 (F) Ut 3 dla oy 1 nl il
(sl o 3550 53 Lol I KaSS b (gyls ime sl sl (sls oy 55 1 S0le &7 das o DL &S 5Ls g,
uuwuoﬁg;\snﬁ@ww.m{@;;t:..,{uCg\;t,;gu@ép,\;@”o,w;lgu@u
sl iy B 55w Rl g et 5 bl o sast 53 (J el @lS Sl 5 Obe Gl o A%
A oad el bs g la ) Sl dile (ABL (o0 Sl pe b (pe 2 w3050 () G35 b
Wl (g o3V S LB (ale Ll 0 5 e wle
Sk i 05037l el 0kd €51 (F) s 3 35 (s (e 05T S Joole s 2 (09 (p0 90T
OS534S 6,55 5 okas JSKia 55 Ll (Jg) ks atws 53 035 &) 5l 0L b 09031 &5 S 1y (5 2

WSl ol e 4 cdas QLA Ty &l cb)jT)JA.E:-WJ{G


www.SID.ir

MW ol eoled VFAY 5ol oF oled (YA Lo ¢ o ldl ho Coliiow asldad [ YF

9 50 9 (CMS) B pSlo duglio (99031 31 Jol> gl (¥ Jaua

(C&50,53) 095" Ol il (575b395) 055 ole (Sl y8) O Lsrd ol
e EYETS » A B0 . » 4 o ) Cl]
oSk =T ERIO® oSl T SR IO S =T SR Bosls 099
Y07 1,04 VY
v x v v x x (
F,08 Y A Js
wb
Y ¥ VYA (AL} >3
v v v v v v F9d
FYF (R3] VA
QA *AF AR%d
v v v x x x (
ANY (I \,F0 J
Ol )
V,0¥ K} VY
v v v v v v £9S
a,pF A VY
\YY £VA VAV
v v v v x x Jo
Y,9A O,YF VY
Sle
VoYY oy VAP
v X v v v X fs,;
A% £ ),07
Y\ £.,04  0F
v x v v v v Js!
Y AN 0,1 Y
Ol
4 ONY 0F
v v v v v v F9d
¥,V £FA + OV
YN8 Y.AF dl
v x v v v v Js
(K} Y. X% Y
1,90 YY% s IR
v v v v v v £9S
AR ARL . 5F

b S0le Ol sl g 55 05057 (5313 gme (X5 0 505T (6l3 gine pke (Y

Lodld 5o Wigy wiy -V
.mrw@w%}@w% (s 0313 S (51, OT ol 2 ol o e 3 55 s ol sl 0505
e s sl Jpab 6l pisle s ol 55 e o W(F Jpr) das o 033 0505T ol gy 7 o0 O30T
Loy 3 dgl G & das 0 OLiS gosw 95 b s Gl 3 B (v (Jy Sl odalice JB Hls sme iy,
AL e s Ll Joy CST e I A6 e 5 e GBI Gl A Sl 5 000 4 Gl (5 RS
Jsed 55 0L > Sl 3l Wiy, dald gleygs L;\ﬁjfl adl .l o:ﬁ)klfj:jtj.i}:{ 69> 0595 )3 &S ol LﬁJL.‘S.;.:-

Dy g BB e b Glo s,y (AT Sl 53 b Jlade A8 (e Ol 55 0T 2857 5 )le 5 Ol T


www.SID.ir

Yb/L@TV-’.L"J“QS-’)}TXJ\‘“B"})OHﬁﬁO\j_\LgLadtgg;u_J;;,;

50395 § S 038 (Sl i S il 53 B39 Bk Sy gl N9y geiT W (£ Jour

opple | oS OIRM | Dl ol
< 5b3gs oL S P Sl g 0399
v v *ye pn
v x 4 el (/) 5l
v x x sl () 5l
i v v s
v x v el (Y/%) 10ltue
* x v 8 (V) 20k
Y v x e
v v v el (V) 5l
x x x S (M) e
/ v v Olsls
v v v Il (/%) 1kl
x x v sl () 10k
Y v v 23
v v v @l (YY) 2y 45
x x v G () g 45

.J.A.)u;“ QL&J b Lbo.)‘.))é .,\5_5) ;}?.j"x" \“—JWJ.’U}) 3}’.'} rv‘ﬁ"J" &;ﬁw

50395 9 S 033 (Sl i (S Sl )8 AilBB9) 23 (ST SIS Wigy OgeiT b (0 Jua

o9 ele | og5 Ol ! O | ol
< Hbags OSSN Sl 0598
| 7 x b

v % v Jsl (V%) 15l

v x x ATOM) 5l

i | v e

v x v Jal (Y/F) 10k

X x v AT ) 10k

v v x Ol

v v v Jsl (%) 25l

X v x AT Dl

v v v Oliusls

v v v Jol (/) 20kes

x x v AT ) 0kt

v v v Y8

v v v Jsl (V) 150 568

v x v ATON) g s

.M}dﬂ Quu ‘) tAoJ‘.})b .,U}) ;}?-}"x" uw)x}) )}?-) (‘JF"J" &;ﬁw


www.SID.ir

e ol osled  VWAY Sl o o)led YA Jle ¢ oLl ikt anliboas / Y5

IS 03 ol sme s am g B sy 8 ASle .ol ol 151 (0) s 53 55 05057 @w:‘j/,ufa}oj/'
B - Y
)lj.':'\_in ub‘juﬁc‘}é@h&-bﬁuﬁau\i} (J>‘ ;)CJJ 6LA a)jJJJgTJGLSlA-UJJ}C,.H:JoML&ﬁJ{BoJ}J

il sl gl Jle gl JLSas

b Jlxsu o 3597

G 3,13 T i G 4 5L Tl (e T WY iy 55 aoT ASle o o dlasly a3l eslizul g1y Y sana
,\f(,ti;a@uuuﬁcurw&a,a@1G-wuu&\yw,ﬂL;\ﬁs@t,ﬂu,m,au)w&um
aibie gls dloiey 5l gl (655 ST Sliios aun o Lo 5 Jls Sllas o s ool 5o Lol .l 0355 T L
e s (V IS8 il WWAA L e 5 Sllae ) (OVWAS ¢ DT Solidiond dnms 3o) Sl ooy plail @ 008755
ground positioning ) GPR  (global positioning system) GPS > |6 (sla oSws 5l eslizaul L L o
i (5 S o310 adlate ol (U8 Sl 1 (531a3 Gas 5 pelamc(radar

2 edd S5 g Lilsy el s T e 1o (65T maz DSBS oslinal L s Jlde ol o2
SBar iy, 5l ol s & 358 e oSl s sdalial JlB (%) S5 s o s 5,57 ¥oY iony
oo 1 oEe o i &Sl e o)l o plnil la G5 oL 1y ol o xig (VY00 V449) Ol Kaa
Sl 0 b 55 UT a5 BT ls i sl i Sliis 5> i) ool S5 S (o0 20T

(Farinotti et al., . .4, Yvo)

WWW.SID.ir


www.SID.ir

\'V/L@Tvqwjld.\)jTﬁ)LhAJBJJJOL:J?J.!M,:\‘SL&J%J&

15000000 PRV-IPINCINNEPESS
=0=—V (Yerasov)
—¥—V (Bahr)
12000000 /\

(
=V (Chen)
= A =V (Steinhauser)
:000000 / \
/
3000000
0

(xS0 yio) o>

: ~ 2\
M@g

ol Jlz 00)5 b o ok obleyg
Jlx

Ll

S sl 95 boegr e, sl sy wxes Olualin dwlie (P ICH

dlg,_;..u'\eiiﬁr.?o‘(‘\Y"Ynﬂ)olJ&a.»}Mousavi Geios 53 54 s laesls g 5 g alaily, Sl szl b
(.,.p.m,.@&,,&n,u 35k Y/PA &7 sl o 03557 (7) st 55 Slaslows 5l 51 ool ol .kl dslons L
AT o s s aSe 20 35Lke YA 550> ADs KIMF JEar b b Jloniu ol ST
g,.;:\;elf..aqIJCG,\Cﬂ,ufsuthal‘(\wM%)Ohmura,Chen G Sl e Sl en ailine
Sl diais b sl 1 OT e STy il (F) JSCo il o a0 35l +/AD 550t 0T 5,57 5

Ay e Ol g Gl gy elel  y9aS

900 @ Bahr et al. (1997)
B Chen and Ohmura (1990)

,3& 700
& 600 -
o
3 500
o
9
_5"‘, 400
”; 300
=
O 200
=3

100

0
Olesk o35 Sgles OO 095 ol 055355
S bl

§(Y-¥oo0 1441) Bahr 9 el d9za0 Jlxsu Sble & @ Ol pl S Jlxsy QTW (¢ I
(YYY 444+) Ohmura g Chen

WWW.SID.ir


www.SID.ir

AAK

el ooled AYAY 5ol O o 5les YA Jlo (oWl i Sl asliluas [ YA

(AF ¥ +q) OlCon g MOUSAV (5118 3 w38 9 (228 S 995 b (V) Ol Bld Sl aaxe (1 Jgur

V (Chen) (km") V (Bahr) (km") (km"eolu Jn S dikaie
L FA Lo Y,YY de e
o F S 4 PV (;;";L;)J\?"L;
SOF CFD 07 Olaks 33
CVFF [ /Y (N\sd (Chl) 0% Oleslwcss
L, VA N Y0¥ Ol i 085 e 9
T P OF (Ol ) Jlr sl
M RN o (S o) b sla
S e Ve Ay
1 C,eve F o 293
o0 v 0 Al Kglod
v T 9 e
;08 e \, il» 03
Yy Ve A s
¥y ,0Y e 2 7&; Jls |
AL , 4y B 5,.5(,»&4.': OV
S ¥ ;14 oy S oA G s
RV RV \,7 y s
S KAL) ¥ 3t 5 Jode
STy ,or - F Oligedle Jbniy
R S8y Y 558l Jloming
oo e Ve Oy b by
s oo X 0 pedladly Jlois .
1 KA ¥ Cvols Jsu o5 Ol A
A 7N ™ ol Ji,
VT N ova F Opleadly Jioi
R Y B Y 530510 Jlominy
S ;00 e IS LS Jmses
R4 S AY 4 Ol Jlo
A N\ S )y 0355 S
TS y YYY VA RS
4 Y8 f 0L sy 32 Jlopdy
R Y ;00 . oS'3); )
oA Y4 f (1) K058 Jbnsns o533
A T 0 () s o 5 Jlowims
JoA Y4 F () K5 50,58 Jlonsns
S A Y4 F (F) 55,058 Jlonsns
Jof C,eve f RIERHS
1,00 YA YvY,\y Egomo



www.SID.ir

"Q/\.@JTV»)\LgJ)}T}v)LhM\}A})QL:fju\j_\L;Lhd‘avu_V,.Z.E.v

G
sshe ol (6l 4 e Lo b ol w5, 0L 2 55 s Jlowns (2B gy 2 10 30 (AN il G
55,5 Ol e le s Sl cols b By Sy i & S 033 5 L oIS by sl oKl 4
Bl gr S BB G 3l 25 S Sl s Sl eslial b T b3 Sl s e
n,;f,)u@”;,1,:;.;6;\;&;;&Tﬁ@s”u,uauw.\;gu,g@ﬁ;,umﬁwﬁ o
v.:*?du.\Y‘VVij‘@dlgﬁjoli;.w.il).aK}QQ\J::&S?J{.M\idajmlé})&ﬁ&léuéusjjjsé\
Al gl et b 60 Dk b S s 4 L5 e e ) 5 o
At oy S0 55 NS 5 el 0 503T b iy 5 65l b 5 0SSl la sy LiSan s @
;\;‘m,\;l}:@s@ld)uh,y@w%,u.\;,,,;;ﬁu\wwuofﬂ@\ sl e S
il el sl JLSs
c(\"\'bbc\ﬂﬂ?)(}b&u&jBahrjﬁ)fﬂb&ﬁdhd\ﬁéﬁﬁ&b)}Tﬂ)b;}k&udhuij)&lij)\ °
Olpl sl Jmdu (51 015 (oo 1y (o2 20 3 bkoe VY o OT il 5 3pla8l e 40 1 (6 20 ol

MJ}&SA


www.SID.ir

MW ol opled VWAY 5ol oF oled YA Jlo o ld o Soliios anlidad / ¥

a3l g mbio

o&isls Sl bl 5 SVl (6l andie” C(VWVA Naor 5) T S 3 g e I (OB ey ) v I haly 50 . T
e Sl Ol

Slles gy & 0553)5 ailte b ldlpde glilis 588 b la e I Cliblws & L (VWA ).OT Dliios don 3o
58 3058 T ol s 30 (STl e (63,555 09 8 " Olgtials als ol bl slgllamie 15l 36 ¢ Sl

Ol b gl Jlopte el (01l 53 (e (sleT e S LE) 55 OISOl Rl 53 632008 S50 OYAY )O3 s 5

Sl el Cislee 03558 iy b 5 S ke Olejle SISOl ee 02Kl DT 03 5 cwsh a4l anto oKl

Q

s

.J}\ ;gl:_- LQ\)W‘)&Q{)‘M}(,&

f) Bahr D. B., Meler M. F. and Peckham S.( 144%), "The physical basis of glacier volume-area scaling, mass balance distributions
and relevance to sealevel predictions' journa of Geophysical Research, v+ Y(B4).

o) Bedford P. D. (va4v), "Climate Sensitivity and water management in the upper Amu Darya basin" Ph.D. Dissertation, Department
of Geography, University of Colorado.

%) Bobek H. (varv), "Die Rolle der Eiszeit in Nordwestiran [The role of the ice age in northwestern Iran]" Zeitschrift fur
Gletscherkunde, v. vo.

v) Bobek H. (1arf), Reise in Nordwestpersien varf [Travel in northwest Persia vavf]: Zeitschrift der Gesellschaft fir Erdkunde zu
Berlin, V. a/ ..

A) Busk D. L. (vav),"Climbing and ski-ing in the Elburz Range, North Persia" vavy<y: Alpine Journal, v. £s, NO. Yfv.

4)  Chen J. and Ohmura A.( 1aa.), "Estimation of alpine glacier water resources and their change since the vav.s" In Lang, H., and
Musy, A. (eds.), Hydrology in Mountainous Region |: Hydrological measurement, The Water Cycle, IAHS Publication no. yar,
International Association of Hydrological Science, Wallingford, Oxfordshire.

v+) Farinotti D., Huss M., Bauder A. and Funk M. (v..4), "An estimate of the glacier ice volume in the Swiss Alps" Global and
Planetary Change, sA.

W) Ferrigno J. G. (1411), "Glaciers of the Middle East and Africa, Glaciers of Iran". In Williams, R.S., Jr and J.G. Ferrigno, eds.
Satellite image atlas of glaciers of the world. Denver, CO, United States Geologica Survey, Gv\—Grv. (USGS Professional Paper
VYAP-G-Y.

\v) Harding J. G. R. (1asv),"Cambridge Expedition to the Elburz Mountains" Iran: Himalayan Journal, v. ..

\v) KottegodaN. T. (vaA+), "Stochastic Water Resources Technology" John Wiley & Sons Inc, Newyork, Second Edition.

\f) Maidment D. R. (1aay), "Handbook of Hydrology" McGraw-Hill Inc, USA.

v0) Mousavi M. S, Valadan Zogj M. J,, Vaziri F., Sahebi M. R. and Rezaie Y.( ¥--4), "A new glacier inventory of Iran" Annals of
Glaciology, o (ov).

\¢) Schweizer G. (vav:), "Der Kuh-e-Sabalan (Nordwestiran). Beitrdge zur Gletscherkunde und Glazialgeomorphologie
vorderasiatischer Hochgebirge Kuhha-ye-Sabalan (northwest Iran), [Contributions on the glaciology and glacialgeomorphology
of the high mountains of the Near East]" in Beitrage zur Geographie der Tropen und Subtropen: Tbinger Geographische
Studien, no. rf.

\v) Steinhauaer P. (\av:), "Zur Beatimmung der Machtigkeit der Ostalpengletacher” OUUrT. WasslI'Wirtsch, yy(11-1Y).

'A) Yerasov N. V. (145A), "A method to determine the volume of mountain glacier, Materialy Glyatsiologischeskikh Issledovaniy

(Data on Glaciol.Studies)" Val. v¥, (in Russian).


www.SID.ir

