[ Downloaded from jsaeh.khu.ac.ir on 2025-11-29 ]

[ DOR: 20.1001.1.24237892.1401.9.3.11.1]

Ne) Jﬁ_h;vg)wcﬁdb;‘%}uQ\JbW&w&bﬁﬁfb

VAA = WY Clsis

Ol Clid (9 8 sl )b (LS Sl g s 5boT (sgl5Tg

ol g ply sl ( cwbiudlgh g T 09,8 ybobiw! € i ail S (53 yanss
VPV oA Yor s oy VFee AY/+V: allio cdb 40

oS
3 e ks J 568 b (5 Sl (515 oy ohe 15l (Al G0 31 (S0 olgin o S (2 ldd Sl g 55k (55T
el G s 50 o9 3 S (ldd Judo g gyl gy GRSy ) BuB 0 S o0 158 Az g 390 susay ()
1P GIYA-IYHY @T Jle g (69 YoYY-1AYY Jiloj adado jo glahals yguo 4 Lol oy oo oliwg| o9 38 b 0 ,L
ko olSm 1Y 553k sLosld by g Ll 15155 (2 58 o)l 3 )90 i s s (3loT Jadexd 535 VAPIA g 90220 50 1F e
939 £l 592l (sl Jono 3l oolhiiwsl b .cd 5 51,8 (59l5g 0390 (2 Lid Judond g slol (e S Sbg5 b (2w (3L olKiumn 1Y
O i 9 (i (G031 £ 989 (Slgl 8 01 (LS g L 0,5 At (LW ol oy 58 S5l (g ndity (Lol (S S
Egozmo b Al (b YU Hlews (Somaod ol Jguad plw 51 e 5l Joad 50 (i sl (L)L 9 liue ) Juad o
G 3505 5o pdy T Jle Job 50 ()b @8 31 AT 31 i ¥l () e wBO e LIS (2,8 Sabb SilslyS 9
OOt 4t 53 9 (A Slilgy g IS G5L 53 n 8 Sle sk s asiee 9y ol 3l 0sid o0 Hlie 039, Wiz oligS ablis )3
Slelidyf g (5% 198 32 o 35503 45 ATAR (239,38 Yo (0l 01 (L (guiding (SLoais WS oo iy 1) st i albaio T
wilo (sl rmiared 03 )5 o0 Colis gl o8 (2lgi g ogSuly Ho S Sl g Cleld )l ulw b oo Conl wdg>

cadyle oYL oyl ‘;J)iv]— Syl gl p el (635 p0 (29 5o QT 35 03 oy i &S ITAY ol VY 0,0

LGy A (599959 (SbAE (2 Lad Julowi (g Lol Judoi «op 8 5L LB s 1 ganlS slojly

Email:niknasrin@pnu.ac.ir Jginms odiangi .


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.3.11.1
https://jsaeh.khu.ac.ir/article-1-3301-en.html

[ Downloaded from jsaeh.khu.ac.ir on 2025-11-29 ]

[ DOR: 20.1001.1.24237892.1401.9.3.11.1]

olsls cubs (8 sla b olas oo g L‘?)L‘;| s3T5 MYA

doddo
sl s o535l JE 5 395 e oS i (552 (gloan T egs Sl oSl 5 sk (S glan )l
oy Sy Olym g S5l AT Sz a8 Gk Ol (rl 3 85 o are slags ) lxaal g b lie
5 olml el omeb il Blyim 00 5w 3l 5 i ol Gloosie 5 e laplr 438 cel b
S5 10595 Glnl gt (e e )3 Slong Coenl Sl aisdse Lo e 5 e a2l S0
S L (o) a5 el pLolizl dae Cbli> gly s 2y pae gl Kal) 35T alyl s
SWain ) ohlSes 5 (ngw ol 435 &g Gl o 5l (2le Giagh oy (nl (U8 Jelod izen 9 (08
3503 oy ) ol i conge ailaie 55 Jow bl 5l aS Lagdgl )5 (oS sla bk sla S LAl YA
Sl 5 Gy 0o s (oo Yo FF01010) (oS Jlos «Goy 5o e oo VIOIF-FFID) oS slo )l il
S0 (VYN 1) Jlo MY St 6l biasli ad 15 1y gy 5o yorkes Yo /0 51 i) e oolall 3gd
Ot adlllae 0,55 Jobo ;0 1) (o2l 33l wis) ser5e slags b b slgg, 45 Siew; azes cnl 4 Ll isls 18 o) 5
(Maserekaetal, Y+ A) 1, 1Sao 4155l aios sonlice awsST 5 (Ve olo yo lajg, cpl doy0 #0 5l in 02 o
sloosls (i (sl 31 50 Dy el o e (sl Sl o (Lo 5o 4l atntin slagh b 285 2 25T L
G s s a5 1y maslon Voo 51 e sl il 3ol S8 sy S50 1, (Y2 10-1381) (cla Lo ailys, ook
Loyl sl iS5l 090 YLzl ay s aulys 51 osliial b 5 ooges Ll iy 8 syl g 4 i so Ly
sl e laais > 51 ol uKiw sla s, b (Flaounasetal, YY) ol (San g obgds 055,55 )51 Jlo Vo |,
a5 0ges oSl (Yo V0-Y+ +0) b V) 0,00 o sl |y ais = Ve v caiB > 00 o 5l sl aio )5 asdllas |
Wy B et am 3 FF L Jlodaz o Ve g Bpbam,o Fr b of azy0 0,0 gsl b e o laais > ol
(Deumlich et al, o 1Kan 5 siodlge 60 3l Glbail ush, Lo o,San dihais b o syl Joo ol ol gl
oo o5 SnlS o Y A0V ADY leg alafie 1o yreshes To 5 Vo Vv 5l iy ailig, ool 3l oolial b oYev )
50 5 Cae Aig, Sledl Gz o als ylas Ll Bz ks 5,51 Ceway LT gl |y pKis sl 35w, ¢ oS
(Chenet il )lSad 5 (2 0,005 0539 S 51,0 K9, S Gladl o IS job s Lol ol 0525 e &g, ] 55 0
oor VOV Gy ghaiie 10 1) (o2 038 otz (e ot b Gl 5 (2lad sl Shal, Yo 1Y)
ol 53 5 099 sialeo 0 5l i b sy o e o8 ol el s e (ST (i sl T 551 e
A Wi,y domd ool 0 Cules o all sals J5U ede Vo 5l o bl atele SO L LSS BBlas S0
& sloele jo o il cnl o)ls (Soo5 (St ol e b ey I ity (oS glat )l 5l ol (3L Glie
(de Oliveira Regueira, & Wanderley  J,ailg 51565 150090 8 i) s0 395 gl 43 sV 92> ;0 g 00l 5L ewsST g
VAQY sl alle Yo 0,00 SO 50 9,ul5909s, e jo 1) 0,8 slaolas ) olaws 2158l 5 Si,b (e Olyss YYY)
ey 9 JOS — e 305l by cwlidlgn olfius] 0035l 5,L ailyg, sla ools (liize ol 0390 cwyp YNV G
adl z2alS 1 5l e g Gili8l Jgl Jlo 00 50 (o, oyliee a5 sls ylis LT 3o aisges Judms Relimdex |33l
shasi 5 AVl oyl 2als sszs b Ll el azily 2alS Jgad bl yo Syl ool Yo od Jlo 5l ey el

Ol il )0 ol samlive LiolEl aig, « Jlgte 9, 0 Byl ggemme 9059, S o)L (liee 10 gl e sl


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.3.11.1
https://jsaeh.khu.ac.ir/article-1-3301-en.html

[ Downloaded from jsaeh.khu.ac.ir on 2025-11-29 ]

[ DOR: 20.1001.1.24237892.1401.9.3.11.1]

Vayv VE) 5l o o lod et Jlo o shasme ol bls oli Jolos 4y,

Ll 00305 Sl Sl g ey i) deailiog; lab o £989 o 9yili90 5 10 (8 lah,l olas,
033)5 S35 095 9455 Glaads> ;5 Jow £989 o a5 IR s (5w slagt )b slas (0 F+)) logans
Sae dil xSl s paml Lo,b ools oL SeS 4 3hze (el 00903 oy 0 (S Lidlgag] oEans 1) Wil
sl ol 03,5 25 oSl FOV (slaosls b o5 VYRA JLo (5 b 5 od3md (mass iz 5 03, 41 | U
abls M olasy jo 1) G5 1 yagee o8l s CoaBae g K o)l 45 Al 8 T a0l 5l 0ged
i o alisy 0 diin g AVl ()L Sloim olad (68 i sy sl VF ) s 5 (50 0500 i
s ioges ooliiwl YoV VA2Y by adade jo ddlate [0 adly U giw oug! il 0L sosls 1l ]
Lo s 337 (15550 g sihess 5 ST (slaalSinml WYL (sla il e s 53 313 oL lgiT 3ok
5o ,Slae dgr gy 5 dalS Wl dan ) odd yasedis dig, bl 5 slsnl Jsi3o cliile S slaolKiayl o
3 osliil b ool Lubow glabs, bl ot Sl ol sloiyl 150 6530 gsl5Ts gz (VW) o] Kan
2 0lrl s Jed (oobidlsn ol WYY lagi )l sl ls s bl g S5 5 el 0)ly slagl 8
S g5 ol lis ol Fgs g o lal 51 ol i .asols J18 w0 8,50 1y jlay Jad ;0 YoV F -1AQF g Ll o)g0
IS 50y 5 i s lgenls cilats plad )0 (eizan ol a8l (1ol (595 ol e 4y oyl ole 51 i)k
V5 aljs, sloools 5l el Uiyl o polie Sloas oy sy (VWAD) lSan 5 o0l g5l 5,0 Ll
s, olass aie Wig, odiws lid 398 3uisd gull .Widges oolaiwl YoVF-VAAZ Sloj o5l ,o waes ol
YV 53 5 Cude ;535 o )d YA jo Sis st slajs, Wy, e ol 5525 00 )0V 0 (oS (3L Lol o
SIYAVNRAF Slejoyen joly olpl e alis, ool o auas «((WYAA) ()Ken 5 SLS 09 (saie ao )
5 2Bl |y oo Vo 5l min b ply aion b GLL slags, (liime Gl iaged Jdow (g lel 5 e Sl
50 el gla b ol ais ol flas s cpl il wassls G138 cwi o0 1) bl e olas ) asal
£ 5l ey 5 S b S ke Bl 5 s b5 ol o ly o 5T s sloial
sEJd 5555 6bys sy » slaltae wis z hEl ke Jad po Sal ooy (AL (np slas, el el
S o Olgre Cou s [0 (IYAY) e 5 Cawgs a9 el oads (S 5L sl ele ] ]
oyl T Dleds ATAINT A (0,90 10 Bl i Lyl o )35 by (i Jlgm et o)l
00903 gy p VoY=V NY (60,90 )0 (Slea (ool Dlpis (23,5 Sl 0 L) 555 sbys op S lew K
Sty ginns o] i sailyg, slmools bl 3] 5l i 5 yenke YO 5 Yo o) v (slaid b gsSl ol poais i
ool plos jo (T 50,99 50 3ls (i s Wogad (quypr oy g punely 50355 QST il d il (I3
Foaheo Vo 5nSn Jlom (550 L slogg,y olaad g il pockin Ve (S (551 L ol o sl slaws jl iadlaie
e I3l sloailie 31 Sy e o8 B b el 5 s le] (53T it aalys sg3dl o 31
4 QLA s S sloags 055 o0 S8 azgi 0)50 1 S b g esay ol 5l (36 lilas 5l g Sty Sl
ot 9) ol 55,5 S 155 4l 3 95 ol 55555 05 (e (sla e 1 s i Slllae g2l
S 513 Ol s b el walll L jluen 9 (15 (S lene sl JLS 50 a5 Sloj (55)0laST (paed slis (VTVA

oz s QLI cbs aed ebas 93 58 lp wly (e (n B Sl 1 o) e ame fagh cnl plml


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.3.11.1
https://jsaeh.khu.ac.ir/article-1-3301-en.html

[ Downloaded from jsaeh.khu.ac.ir on 2025-11-29 ]

[ DOR: 20.1001.1.24237892.1401.9.3.11.1]

olsls cubs (8 sla b olas oo g L‘?)L‘;| s3T5 A

wizlod &l 058 Syl oS 5l 09y el Wil se 45 )bl (taly 2 ogdle Lisly (al 3o g g
o SausTy oo Ll ae Lol slaolBass 51 (S Glaim slad o Buan 0 oo lay &gy 5 olad Judoo
Slocalleb 15 g0l ol 5 5 Ly, Bk 31 Lo il ol Vil 5 ol 5L Giposs i
Gl SaSTy o 50 She Jelge colis (olad Jdsw Lol slo iz 5l (SO .OVAF glede) conl Ll
S5 1 oSl e o Fing il Sl 5 & LA B0 45 8 syl s s OTA (lonele)
sloaials b oy 8 sla i)l oo gomargy slass colys o ales 8T Wl o 1y alusd g j5lne sloyS
4z LS s G5l L sleceo B e |y oy cnl 1 (AU sleagags il s Sl eolinl L b 0SS
WYlo (o)L 50 Ll pts oy g LS s 3,8 sla iy (s kel (59lSTy gl ol Bum ey &)l Sl g

ol S Sy 3505 Jon 5 oS50y Jelos Bk 31 (8 Sl slaidg s 5 (2l el 3 5

S gy g ool
axdlbo 3,90 (2 Ldl i g podB (3 yro (I

VYIS g Sro Job az 0 OV B0+ /2 HLdl s Slaize ;0 aoye yeghS A0 Colun b LolS clis abe>
ol 5o gylol s 5l (asl) ail g0 Sad azl )0 ol Gloass> 55l (Sogoyls S8 Sl (ope a0 YFIO L
57 )3 S anaohl ol el (Brd slaciend 4 35 jliSai azl ;o 5 o8 codo & Jlod 5ol Jlod 5 el
S V0 e a8 gl adg> do,0 Ve 090 105 g0 Sgdome S S Olelas )l a4y e 3l g sidai dslate Slelay )l 4y
O Sy o)l


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.3.11.1
https://jsaeh.khu.ac.ir/article-1-3301-en.html

[ Downloaded from jsaeh.khu.ac.ir on 2025-11-29 ]

[ DOR: 20.1001.1.24237892.1401.9.3.11.1]

Vayv VE) 5l o o )leds vags o e shaemms ol bl oliad Lolow a3

S a2 b 50 b es g ledol bl o HLLLE Cbd Ades Cauxdgo () S

W ooy (@
(il 5 (s bl gladelons 5l oalinnl b oS Conl Llons — nogs (9 (gl ol o ooliiul )90 et g,
el 5 (e QLS o (231 slaaigy 5 (3L, S5T GLALT 0y oKl (528 So 3L sla S 5 e
Uik alys, slmasls (LIS o o slaiiyb bl oSy sl Jsl Al ya 5o Lidgi el y sl o,
£ AFRLVF) BATA- AT ol Jlo b glhas 60dee Yo YNV AVY (sl Lo 45 ogs o LIS ayian ol
ool el 5l g - 03 bl 0y 93T L noals (pog (ol 5 (S (gail Il )3 08,5 Lelowd slabais &350
s &30 4 L Vgoms alial (ol a5 (a8 slo b alin] e (LIS wykem oSl ailys; slagsn b
E55 @ 4z b gk (nl 50 03,5 (o0 Gl S Ao o p (e Djgo A bg ek YO 5 Y e il
tsloea ST 3800 5 )0 PERCENTILEEXC s 5l oolizul L 23 440 A+ Suw sloayles « oLl i 3blis
Cople 4z LYY Sl TS pl (5L 4l A1 Sao o' K Jlons (550 a0l 0 Sas 005
Srede) 93,5 oo oolitl 55 A S 5l ol ply s 3bj plaiz WS oo YL slajg, ol p! oaldl S
ek Y wlio] L A% s g tarkes VY/YF 6lial L A0 S «yioshe 4 6l LA+ Saw ale 50T

) -Heavy Rainfall
Y - Extreme Rainfall
Y - Warren


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.3.11.1
https://jsaeh.khu.ac.ir/article-1-3301-en.html

[ Downloaded from jsaeh.khu.ac.ir on 2025-11-29 ]

[ DOR: 20.1001.1.24237892.1401.9.3.11.1]

olsls cubs (8 sla b olas oo g t.';)l"’—' s3T5 AT

3 ) oK 5 (VERVTITR) (i e COVITD-1) (i sl il Jolo (3 slogil led olyie
05038,5 Jaloxs ot 51 A5 o s b o0liul (YF
O () Jguz) (iw L oisl VY g suaen ol VY wilie, )L 5l eolatwl b o gty pgo al> e jo
G5 bS8 plad Lo 090 (Y Jgaz) 55158 olas; (ulal QLA wyaes oSl 08 (550 950
b ladigy 03,8 Julow Ll Sl g g oy 22 OB)b 3550 i G 1Sy el e slahg,
Jeloti (e &S Kz S gy ell p Goaiyy loadd 5 5939y sleatss I eslainl b 950 slajs,

W05 Jelo 5 e ool a3l (G Dt Go5ed Joe 5 0l 55 s
axdloo 890 ol | o Ldl 2o wlaxin (1) Jguo

I Jsb o o Jsb o]
2Ll e | (e L) | ol | oldlae (333a8)

FY/AY OVIFA 0,58 YAA OY/ED Slsls
YEY - BYIYA Jeeyty YAy Oty ol
VENY BY/FA ol TY/EY OV/FY Sleas!
YV BYIVO o) 00 TEN fA/VY 1)
FYIAE OYIAA STy FYIFY OYNY oo
TYISY OYIYY sals FY/Ov OY/A- ik
YOV OVIY B lises | YYYA OYIYA s
FY/OY 0Y/-4 8 YOIy OYIYD J
FY/OF OY/FE gl e ¥o/- 0 Oty o5l
YY/E- XN LU, (e Y - DVEY | oyes 4z e
FYYA OYIY - o3l FENV- 0+ IAD o

TYAA O+ IFA s

YOEA | o-rfv oSl
._‘i__ e

Al 0590 (SOl CunBan :(Y) S


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.3.11.1
https://jsaeh.khu.ac.ir/article-1-3301-en.html

[ Downloaded from jsaeh.khu.ac.ir on 2025-11-29 ]

[ DOR: 20.1001.1.24237892.1401.9.3.11.1]

14y

VE) 5l o o )leds vags o e shaemms ol bl oliad Lolow a3

2 090 ol )0 Rt (08 (AL G lime (V) Jgax

SRVAYA RIS BETVAVA oS P IRV VA VIS P BN AR A Rl BV NA VAR WSO RV S TAVAR R - ol

Y5 Y¥/§ Y¥/Y YY/$ YA/A OA slals

\ £\ alld A 4 4 ol

o R Y4/4 A i \& oleaol
[A7A] Vel \R¥ 4 AR7A) \n% YA J\)l

Ve ATVA ff/f Y Yo \id daus
Yo/ YV/f \iA Y& Ve O yidal
YYIY q \RIAS YV A VY s
VY NN \VIY \ Yy AR )L..A)f
'Y/ YeIY YAIY \ 04 'YW ol
fIY /0 Ya/s \ Y Yy O 9> 4 g0
/9 Y0 Yv/$ VY £y VY o5
YAV YYv/f YZIA <\ AR - REXN
Y¥/v Ya/# Yol AR Y-/7 - uLi;ulM
\# /A ARYIN ) - - 0,58
YAY YEO Y- \§ - - JESY
\ Y7V YY/# Y'Y - - .>L"I &
Yo VAIY V10 YVIO - - 0p) 08
YY/0 Yo Yy \§ - - o]
Y- \Ai Yo \ - - 5ol

AR VO TAID Y - - ) dslas
Yy VY 80 £ - - 88
Y- i 00 Y - - Sgl e
VY Y§ \id o - - LU,y
VA Yy oy i - - oolasy

o dilolus Lazes j0 90 a0 gl dlox wim dolas (ulul 5 LA s (8 sl 5L S Wiy, Julow

556 Cov aF Gladigy (e ok clie b 5y0 oelel p s5isys sloadd b all Ll Sledlb

Qe (slaolins! alols 51 e b gy ol plo (Kimetal, Yo VA) aiiS o s | 05,08 oo 13 alaii o iS50 3

ot 1y Ll o Slas glads 5 olad slo piie il odgame lg oo oaids ol 51 ool b adies o oL L

0318 o el i L L daes o] (0,6 ol a5 sae SO Lasd asgy o ol bl cpl o 0503
oolie add g ail co coll o] o b jblie sbacolus (iSS ss ol 186 g slows a5 Jloj b .0gd oo

WS (o0 S (P )k 2 50 Sl ya b Blie (Sl

9 9,0 Glr olelimey Uhs) S el 0038 ,5 ool (p B sla il Ay @lp &S Sz S b,

Lf’?) wLw‘ » laools UQBAJ JLA)J Lf"ﬁ) L)"‘ 3o lulf u.:.]}‘ WLQ)] LS{LQS Lf"’b)b » ‘_;im S el Wosls (G
OYAF Sl ) el () alislae) Jla s 55

f&x) =

xpV2Zm

1 Inx—
T nx—a o

B

x>0

) aalas

Al has gbosls jlae Sl § 52 Sle oS a0 5 B

peiie S (G Dl lSle oS Cel (ol 01,5 )l 50005 L 0590 )ly sladoe L e p9o p6 50

B oo culsls p sladiges ! ).ul.: elad g ailiwl cglankd 31 miwl 3 aw slls 5 (F dolae) wled (oo g |,



https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.3.11.1
https://jsaeh.khu.ac.ir/article-1-3301-en.html

[ Downloaded from jsaeh.khu.ac.ir on 2025-11-29 ]

[ DOR: 20.1001.1.24237892.1401.9.3.11.1]

olsls cubs (8 sla b olas oo g L‘?)L‘;| s3T5 WY

OFe e el 5oo) diies aaly oo 4 S S5l B 50 Wgd o oouels 3T plat b aials a5 _ine alold
ol o b ailiwl 4 ol Sg ly e alold cpl 50 .(VYAA o,Slue) oS o 4L, o 5 Jiies ladiges o 51 o
t”‘)fﬁ-.’.)lﬁ 6‘}?‘ )" sii 6‘4-“]"-5 )" “\"‘L’gs" )-‘-“L’ als b )‘l" S)90 e 6)-"\’)-‘-:-"’ JS 0dDS uLM‘-’ as S (5P
YA (g9 ) il oo Jisle e olas slaailie ;Silo 5 conl Towe 51 (258 olon @8ly 40 45 00l Ggmano

ol Gl ol aily So035 jao 4 juiz o clply

, Y sl
Y = s D TG0 — 2+ BT
N codds (5, pdiges LLa::.,., alolih wilazd 5 )13 080 51h alols o a5 bl i il )l y(h) 598 aolee o
e Z(XiHh) 5 Xi alaii 4o peiie ke Z(XD) iyl S8 S0 51 h alols 4y Lul, G o o5 bl s slaw
] XiHD abads s e

5 (MSE)s st (sl :Sils (RMSE) o,luibil sl asye el a6l lons 51 oolicisl b s
el 2 #1555 Jo e oF Wolae) cpamssS 5 (55,5 atled Joo i (sl (RMS) b 0 (e Siln
sl Sl GSG0 3 G @ o lulinl Glas mye oSl aln ) a5 Jow ol LBl laie oo lael b,
Joae op e Olsze 4 (Ezugwu et al Y+ YY) aisl jiSoS o Uas moge nuSle a5 5005 yao 4 lasbes]
A ol el Sa, g

h
y(h) =o' \—el_r|5| sl Je
B = [ h1"
y(h) =140 ;[5]—; [5] oS Jda ¥ dslee
_rﬂ'
ym =o' e "l o

h

ool b plas g ] T alolih ol Sop s Y 555 Jgays 4o

et 505 52 Sl Haam S5 dolae g ol Sa lg dolee ] bl g dlme ol S5l Joo y sloadlge
IRV 4

Tl el g T o0
Yl sl b s bl o Sy @

bl /0 gl mdaw L 6;‘ Jlo 0Y 5o lals soes ol AVl 5L sboesls og Bolai § sXen
Lyl 50 5988 (6 porken YO+ 50l b anslio ;0 45 el Cows @y jonkia VYYAY a¥los ()L (S0be y0 8
00 g Jlo YA el eVl (531 auals g oasms Las 1Y Olyoss o po o)l J18 20 )LeS lews soll3
YL Gk shls ol 0)90 oy ¥Y i JLo VY 5 (:80Le 51 208 (3L il slalo o9 wo)s
sl ool las |y ezl 6,ld, (6o3d aw Yl sl o)L gloj 6w (5,3, (6931 oy 0 W0 gy (1uilie
i Slol 3 S gla Jlo el ools 7,y AVl (3,L o iien 0590 cpl jo Conl (S V-2 L OYV-0- Lo


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.3.11.1
https://jsaeh.khu.ac.ir/article-1-3301-en.html

[ Downloaded from jsaeh.khu.ac.ir on 2025-11-29 ]

[ DOR: 20.1001.1.24237892.1401.9.3.11.1]

14y

VE) 5l o o )leds vags o e shaemms ol bl oliad Lolow a3

b eS LAF-AY B SA-SY Lo 5l pgo soX)) el alls 90 12STas sbo e 5 St sla Lo pglas o axils

Hgd oo (azeinn Jol ol a4y Gl gl o g S sla Sl s polai 5 Sis sla Lo yiion Slgl )8 iVl

YV JS) &le

15-0S
€5-¢S
SSvS
£S-99
65-89
19-09
€9-¢9
S9-¥9
£9-99
69-89
TL-0L

(I

—1

~
N

~
(92)
T

LL-9L
6/L-8L
18-08
€8-¢8
G8-78
£8-98
68-88
16-06

€676

S6-76
£L6-96

66-86
T0-001T

oLl oy sed ol A¥lw (gL Gl 5w L8, oI (F) IS

S8 e A5l yiaS LO0L Sl (o (a0 AF) ouls 50 5L yiien 9 009 LL a8 Ll w0 A/

Lol ayoen ol 5o ik wlid Jlglyd (F) Jeus

soe | V5l i | YE AYIYE | AYA-YS -4 o | ohbolab
(D | (X jle) () | () ok (oslie)
YASVA YY Yo 114 VYYE ¥222 39
Voo -1\ -/f -IY Y ISV R

ok &g b S 8 lys) otk Dol plulid 6l gl @Vl la Bl @ aien o)k Cod

YL L(F o) 00,8 o jlaibinl e 90 12 o )L 5 s ol siBu Sl s Judow 6l ((0FAY 6 Slae) il o
<, Oaw e . Slee 1 S 5L aS olbe Jle o ohg 4 dVle sl )b aion sla )b el o

e St ] 0050,8 S50 59, SO0 Jle (0L as,0 YO 51 s ol las A o2 e asle il 00,8

0dds Gl Dl Sl 5l Gles (0L a5 00 5 FV-FY aile gla e j0 ohig 4 o0 Ve sga> (o

b 5l 0 VOIA dicin ()l (S0les joka aBb oo Sk o5 Dad g Sb slagg, yiien (Slgl 3 eaams (las


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.3.11.1
https://jsaeh.khu.ac.ir/article-1-3301-en.html

[ Downloaded from jsaeh.khu.ac.ir on 2025-11-29 ]

[ DOR: 20.1001.1.24237892.1401.9.3.11.1]

Hlals css 8 sl i)l olad Lo g s kel s5l5Tg i

ol oVl s F1- Jlo a4y lete ao s AV L aiiig (501 ate Ot Fimel ool o3ls plazs sg5 a1, 4Vl

2ol 50 eo OA L FVYIY 20U j0 paado Vsl il 8 ol Jlade .l o AV A Jlo a4 Bl o o Yo /A L

3/1 - Byl b

2 ) . PR
«;35/2 ] Byl )b 4 i 9k Coms

N
g
iy

) sl S 3 YL
=W
S~ ~
= N

o b doiion
N
~
N
‘ ‘
—
PE—

0/1 ¥ g
3-1/2 I
-~
9
3
3-1/1
-3/2
U U D DO N NN N N 00 000000 W W W W W
L D D D A M N O D A D A =
U'IU'IU'lU'IU'IC\O\C'!CDO\\I\I\I\I\IWOOOOOOOOKDKDKDLD\DS
I—‘wU'l\l\DI—‘wm\l\DI—‘wm\l\DI—‘wm\l\DI—‘wm\l\D'n_‘
N
I Jlw o
<!d Qe

LS 33008 oSyl 4L Gl & iy 5l o 3 YLy ()

Ol e Gl de 0 OY LaisS oo il yo yiando A5l ST 0L ShL slagg, do o AR ks lis e oy

Frorken A5l Gia G0k D )ge 4 SLL slaje, we 0 VY el (Lo (5L ao 0 FA &S Jlo o aisd e 56 b,
Slojgy do,0 7 g aVle Gla )l do )3 V8wl aseie (0,8 slo 5,k SESS 5l g e (8 sla )L (o
20,3 VA iosb ol 5lajs, b (eSSl Slah )l 505 sb o slags; 5 nSo Slo 8,k Dj90 4 L
ol ae, e Ve (ShL lags, ae e S o il eols plaisl ogs asl) ShL slagg, o ye T g aVle slo oL

(O JSs) cwl oals J50 S ol sl o)l & g0 4 asYls

\q \q
s - ¥ v \

] - o, _ e
RS i R P A e

Olyee 3% Olyee 17) Ol 13) Ol 13)
O )b Ol 351 Ol )b

Jley 55k b sl 5k

OLEE o olumy | AL (50,b 55 Jlo i 9 0x2 )8 L (i)l liwe 9 Sk L jg,y e ys :(B) S
oo FY o 53 cpl (5 She sl lo a5 1 oYL Sllugs Al ) Solel 0,90 40 (o8 sl il Egozo
Lugio job 4 () LalS Boes oS! ;o (1,8 sl )b ggemme a5 Lixo (ppdy ail g0 2o )0 VEIO (5 pdy ;i b

2 r2 359, FIVE (aSla b (08 Sl )b Sl mimmen ol Glagd 5o JLo 50 50 endee VIV BV0 axels 3o


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.3.11.1
https://jsaeh.khu.ac.ir/article-1-3301-en.html

[ Downloaded from jsaeh.khu.ac.ir on 2025-11-29 ]

[ DOR: 20.1001.1.24237892.1401.9.3.11.1]

Vayv VE) 5l o o )leds vags o e shaemms ol bl oliad Lolow a3

oo VAT LOV-0+ Jlos sl jl0,95 10 oYb (6 pdy ot 51l 10 59, VB lugs aials g o jo Ve &l poss
@ el o3ged Z8L s 1) (B AL i (Sl SDL slajg, we)s YY) 555 1) g (@l (3 we)s FY)
Syl E3ame (eiln 35 45 |y ol ol 5,el 0590 (sl JLo plas AB-AF 5215+ sla Lo sliid
ol a3 gl Jlo ez slitind .ol 53, V1D ol s pe (sl S5 il 5 mnlin YO (e
Slslp Sls 5 yierdo YOIV (8o jlns slagt)l gsazme (uSibe il 00,5 @i | (3l ol (gLl 0590
S ol sl ggazme il 00 S5 i ) ()L ol (s)lel 090 duopo Yo el 5o, YIVE isbo e L5 slass,
Fookeo AT L OA-0R Jlo el 59, 95 Csbye o3l 358 slajs, Slgl ST g Sedle VIV (:Sle ke
oolall (358 (slojg, 5 el 5L oy (Lo (SLL slaggy 2o 0 BIVY) 5, ¥ g (a¥le (8,1 o0 FFID)
Ok 5Ll e ol (258 Sl Bk (Sloy (s 5388, 65Tl bl Hskaie 4y sl ails 1y gl e
i 45 (5 0k a4y 0 ,l0 3529 FO-FF L OV-0- Jsl Jlo VO jo lajus g el o ins o eolatul Gas 3lh
O -00 Jlo )0 Giasdoo YAY) (538 glo i)l gaomme cpyidin 5 PY-FV g OV-00 sl Lo ;0 (59, YY) Slol,
by 5l Cél e pgs Jlo VO 0,90 jo wanl oslas &5 0,8 (5L FV-F Jlo 0 a5 Jb 0 058 o0 0050
Jlo 5148 5y5b as .l 00385 58T s 38 sla i b (Js5 e Av ams gloml 51 cim a3l ams g0 5l Ll uoylo ade
ool VP -2 B AY -y Lo 5l g o nShee 5l o K (5,0 A4 Lo sleial 4 VF -9 B AA-AQ
03l F, eyl sla i L A—-Y Gla Sl o L sl ans 50 jo .cl ool ) 5 Skes 31 i e jles

(F USs) canl

I sy Feeben TV (s A fgacea
ankial )

ERNY

V.
A

mmmmmmmmmmmmmmmmmmmmmmmmmm

ol poame

e T

siapken Gl £ goina
b

s ok
L

kel )b £ geine

—
_—

B
e

L ¥E S B fyame
el VAT 8 L 5 Lpgame S e

il I|II III||||II_I" .

o -

-

Seplen gl & gema

ek Ayl g geme

PR

?Da%s?m:mw-‘:ﬁ$‘<<?ba;$ﬂjﬂn‘4

7 EE R FEIT TFP e _

S Eek Y y 3353525523 239823 ] PR REIIRPFIIRYEIIRIILIIAEES
7L 2 EGBesr3gras5533i352323823 ]
o ﬁJm z

LS Ay knd ol (529 S Elgil Lo (s 5551 () S


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.3.11.1
https://jsaeh.khu.ac.ir/article-1-3301-en.html

[ Downloaded from jsaeh.khu.ac.ir on 2025-11-29 ]

[ DOR: 20.1001.1.24237892.1401.9.3.11.1]

ol s 8 sla b olas e g t.';)l"‘—‘ s3T5 VA

el 5 P L Eemme caintion ()L (G Slajg) miie ez b 4Vl )L Bl (( Kier Jolov sl
L sVl L ol GLAS (s oy (Simro gy Gt il Sl ol s & gl (28,5 )18 (o) 2 )90 028 )L
o pd (i e jloline +f0 ) e )3 oS Sl (658 Sl 5 (598 e (Sher il jgie sl it
Olee & Lk (ol a8l oo <MY 5 < ATY b o 5 4y 2,8 Sla )k (sl 5 goame b aiWlo 5L (Stcon
banin (5L L aVlo (5L (Sod copd oS il oad J3U 55, V) 2STas B) obsS o 5o g 0L
Jsb 5o Gk aist 51 ST 5l G AVl () oom ey (00 55 4 sl 035y < IPAY b S slajs, 5 /YA
IS Gl 5 1y 0 el G5 el ol Sgdige Sl o), aiz oligS abolie ;5 )l 35 503 5l 2 pdy 3l L
5 Ol iaelin 5o a5 (0 Gk o Sig 550 5l wms e (Lt ailaie O (Dl i po 5 (=l Uy,
S, daid Gl fad 5o el Jlo Jsb 50 sl SlglE w5 0,5 )18 4z g 0550 Sl oo Lol nl o e
5 Ol Jad 5o S pl g (S sla )b 589 (SlglP wcenl 03l &) yaalis A (liae 4 (S 53k 990
plos g 9 310 ye sloole (sliiwl a4y (VS8) conl Jpad plo 5l i Jlee Jad 50 (o Sl o)L
olo ;0 eKiw Hlen g il sl o)l Slglyd anled <l o 1) ()8 sla byl as ol Jleixl Jle slaole
2003 om 5 03150 oS slagnsb il a5 Jb jo el Koo gloole 51 Gt atial 55 G151 ey 5 020593
15 g e J3 ol 0, b 5l 2yl il ol (A S) sl 0id sowlive ;e el 5 ety sloolo
Slay 5 a8 (oo b (aldl QUly) o pd cme) (190 4 3985 (2l 5 (LS by Lawgi 28l 0 (a8l L A

Sgr anless Ul 5l s o b sl o)ls 5 O

rrial
13|

Yed

LIS ytad olStu] (508 Sl (ohd 135 o0 1Y) S


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.3.11.1
https://jsaeh.khu.ac.ir/article-1-3301-en.html

[ Downloaded from jsaeh.khu.ac.ir on 2025-11-29 ]

[ DOR: 20.1001.1.24237892.1401.9.3.11.1]

Vayv VE) 5l o o )leds vags o e shaemms ol bl oliad Lolow a3

o
TS i
Y.
LT
Ya
<
P | e ilnd 3 U o3 " L 3 -
- o - [~ o
0 .z » »
N CH A P . U P il &

LIS ytad oltus] (328 Lo ilble @393 o3 S(A) JSCi

lad Judoi e
ol ol Pyl sl VY g spaen oLl VY ailyg, 3L slaosls leslaiwl b« ytmgty 5l Gisw ol jo
i o8 sl ol (S35 aldd STy (S i apoF el LS 5 Sl e (3
RCOU PV AP CES RSV P [PURCOUOWE: ) I GO R PN
o8 b (Ge Wy, -

Sy3 33 42 (8l dlazr azr dolee ool g (alilir e 5 Jsb 5 e o stk SSe s,
Ol Waes slaolliw! ;o AYAY 10,5 3 VF &)U jo oS (5,6 35 pas olo lis by gy .28 3 103 Ll
A 9 U‘)"’A Sl 00 gA.CLa as (5)52.» Sl 00l )‘).9 ]:.’L Cod ‘) ..\.;9) dalaio ‘Sbl.uo 00giSte ;O douo g )Jaa
20,5 (28l o gy e 5 a8l G2l K00 o 3l Jled 4 sz s 0S5 G55 A 08 5l L
gl () Bomale waen oK) Jx dihio o8 Jlod p oS Gl )b 35 563 AYAA (505,8 V) &)U
)5&[:3@5)&] @“QL{MML’SQ)*"_@}: J"ﬁ)g}"‘i“""dl‘hg}“’)l" o0l u.CL) )90 &)‘J‘ | 0992 sS‘)‘jw.‘)
St VA o)l 50 ol iol38l o oot lyls Jleds = o Wig, Jas Lol 0,5 eudle o] ot Lals cois )
o ] Dy g LA s s Gl 5 e slolKi! jo (5l G yso 4 K sla iy 35 T VYAV
JJ..L.: w)‘)ﬁl\.\u maublfwomqu)bs‘)lﬂ w&lsw.i)lﬁml.ﬂ‘..\.u‘ g_?é)"")_gs’)'c ..\33) w‘ o..\g..))f
el ad o b gy 4y LS o 3l jeue 3 e 5 otali8l o ol glyls ol so Jledi- ogi aigy 005
Ok @) Ny, adhie (058 Cpiz g o9z 50 (S la )l S eS VWA (23,580 &)l o el amdly s
ot 5 edle cond b (o213 Wig) 5 ogiz 4 Jled 1o cand b (al¥l g, 5 el el 13 3l o
o il 55 o5 il oo 2alS o Baand s b LalS cots 5l jaue 5l G g, b3 opl ol e 5,0

S oyl 50 el o8l o ol s Jled 4 gz 3l g e otal 38l madle s sl 5y 4 e 5l 5L


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.3.11.1
https://jsaeh.khu.ac.ir/article-1-3301-en.html

[ Downloaded from jsaeh.khu.ac.ir on 2025-11-29 ]

[ DOR: 20.1001.1.24237892.1401.9.3.11.1]

ol s 8 sla b olas e g t.';)l"‘—‘ s3T5 "

055 et b ol (5,5 4 08 Wy, b Canl oad el (31 slaeond 15 5L 35505 A TAR L 05,3 Y e
b Jled 4 gz &gy had izmen il s calil Mo ol @y LB Cllo Sl jane Sl ey g g9 0 208
(AJSS) canl 0030 5 rals ke s L olals cs 5l jaue 5l o= L5.”.,1).9\ A s

N X t Sop o N - it : o .
\>/\ | e ; z . ’\}_\ L ! > B et -
" - ™ &
Fommn S o “ N T R
- N =7

= 2
A N \ A
- a
w' - 4. A o
> 1 old B the
SO -
,'_'~\ - P P = "
A N _A jle 2T
/ \ { oo —t o
il ) \ J -
4+ & é - N "\ - « -
“‘l‘r s o= . \\ gl Do o
o g y #

AN TN e C ‘ .'7 N
ey ' =’ RN @ ;,,.»*”’w e

1

“weN ‘: -;. 5 S S, o
Flwar \\ - ,_)f .})" )”. - f e ..)f-- &f-‘ 40 b

e Jla Sy, Jas \\_

B (9 58 s b (S gy () S

o B Lol oldd Susly -
@y ol BLbl g lals cans 10 sgzge (i L g woes el &il5g, Lb,b sleesls I eslarwl L
@bdd (ST B s S e i daolfin] 51 Sy o Ay Cod 0dgame (((mr) S59y9 sloaid 6518
b 59559 Shsy ol S @ p3Y 005 asie (8 Gla ik slad ) ple 4y LA clls o )L glaary
IR Ol gl e Corlue ;0 a5 (ol 4 &y oKyl S5 il 45 sl (g0 (la s 1o eomnd 55l
bl s S ANIYY 5 MDY (3 glasinl ol b agy olid SuiSTy 0gd oo 00l Camnd ciyeS

(_gl.ﬁw)l.: (5‘)" 0 4.;.@‘4 69.5)3 4545 u,ul.w‘).' R uBLQ...A u..)_e (_ngw)Lu ).st lJ KY| o_\:{o; d.a.Q‘J BYRUY.J LS‘LQOKM/ ‘


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.3.11.1
https://jsaeh.khu.ac.ir/article-1-3301-en.html

[ Downloaded from jsaeh.khu.ac.ir on 2025-11-29 ]

[ DOR: 20.1001.1.24237892.1401.9.3.11.1]

Vayv VE) 5l o o )leds vags o e shaemms ol bl oliad Lolow a3

o Jled o 0 A L asgs g el (LAl waes oK) o Slas 00game [0 ade> haw doyo AT (5150
eyl 8 daie g 8 idal aes solSiius| 3948 ot oS 4 ade> mhaw Ao VIV L o8 g 5 O/T L
g 5 yendes B0 5l oo (0L (LK Cldo ase> 0o )0 AT Gl s AV VNV & 50 (69,9 sloaiss ulul
L e dleds ags AMNNY 20U 0 a5 Jb o ail ooged <8l o |y (556 cp yieS adg> 008 Jlod )0 (g9g050e
8 8 )b lx (299,59 sleaid ad slp el 0oged 8Ly 1y (35l op iden endie T 5l i 50
aS it (5L angy U gllo i ) aye )3 eolainl jo i o)L ol 5l waes ol 5 ogdle
A g e omljaﬁtgu&)ouy@wja VA adyle L8 el 51 S5 o Slas o0gasme (o plas jo
ES i o LL oKl |y asg> 8 Jlod g Jloud iylo j1,8 v 1L o] V o Slas 0500w 0 do 0
0 5 8Ll (B (i Gl ol 5 1) adgm 5,5 5 (B8 Jled v 35 e lacend (olads wyaen 5 28 L
ads> 0i g fogir g onjed s (e oLl sleelli] 1) adg> gz (LIS waes Rl S5
5 7 oLl sboliwl o) b was oo )18 095 glad )“L‘ s (JB pladsz g galS (e GLL ol 1)
Gl 50 0505 (S G (P S E589 pls ) adge il slacend (653 Jow JU8) (5 (o0 e
9 Hlals o] yaads YE/IO 5L 5 6oy )ﬁjtl.g@}l.?jd)'sfom)o Asg> duo,d YY oga> AVNY/VY
AMNVIO o, 50 il ooges cdl o |y i)l cp yieS dds> e g (ol (i 0,500 oS! el YV/O
8y 9 Srdogiz 50 )l (n%eS g feadie BO L YO ()L L (o0 g opix Al 50 D)L b
St o,k b ade> Bricgim 5 35 pe (Jled oogazme ;o b o s QANVY &b 0wl ools &, abg>
5 Lo 059050 ;0 Loy ,b 1y s A/V/Y - 2o )b o sl oolo ) adg> 5,0 o ool o yieS 5 ek o Y
Sl osls ) adg> 058 9 575 30 )l (S 9 Sedlo TA LYY o (2L L adg> wgizr 5 3,8 Lo 5

(O %)

S | B N e
: T ¥ B A
: :
a1 Ll Ly NTTOR T i L e 18 ]

oo (1 9 Sk (S99,59 ek (1) S5


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.3.11.1
https://jsaeh.khu.ac.ir/article-1-3301-en.html

[ Downloaded from jsaeh.khu.ac.ir on 2025-11-29 ]

[ DOR: 20.1001.1.24237892.1401.9.3.11.1]

olsls cubs (8 sla b olas oo g L‘?)L‘;| s3T5 A

o® sl 2ldd sile Joe -
2bo Sh G Q3L cnl asdad Fl ol oald as 69,5 plSls Jae elel p MANT 556 6l 55 s
ool i (e bl (1) JS5) wily o Sl boolfigl 55 (o bl 5 Sran (siog scesla sl
2 Yo (Shg ool aiies Soo5 on 4 aabd Sl g wlinl a0l ol Fojly Jlade 5 5L peks 50 oS B
AN Gk el s ol 0T o)l (oo &y slaml oine (Bolas adlge Jiolo (g (o5 ale
I3 95 ot (sonie b b3 ld; sl a T (Su05 53 Jre ol )l |y 3l (e esS Joke
odgaze ;o U amdly yiolidl m yus 4 ¥ oaz o dloles 3ub p Toe 50 ol oliae il go o/ oAV andad I
38l 525 039050 ¢ leo eand )3 wdle s by ) sl oy <121 il d s (6 yegkeS TIAARY
ot 50 Gl S peitie Vb (Shwgay 4z )0 Byme Joo (nl sy (oo wilinl v 4y (gt alold o 5 aidly
ST latses chiee 51 oo ol el oled Jow QAT 5 AYNYNVA slat,b ol Sasls oo g el 3,

wil e Sspoe ] s L8, slie S50 50 el Sl s o] Jlie b ail oo ankd 1 036 5 snys S

O LU a5 ) dolre g pl)5 g1 515 SlaJoe dloleo g L adlge :(F) Jeux
axlad I
) ) | s le ilyls ol
Ogew yS y ol eS8 9,19 dloleo aliw! . ol ylg) (YR
lad . ok
(Bolas
N (YYfag.)
NFEEXFYYA . ¥ A SIYYF YYEWOYY | AVANE
-ivvsxNugget. . - o*Spherical
MYVEX+ve -1-av=Nugget..aya *Gaussianeriaaa.) \ NERE JJeAA TIAQY AN
fas*X+ver | -=Nugget-vve *Exponentialceyyvys) VY VAY . FINYOY | AYNYNA
*y+. .
AMES A -«Nugget../vv *Spherical - va-) <IVY- <I¥Y- . PO [ AN
(- FEY-)
VEETFXH L vaA . “IYAA “IYOY -0 VOEESANY | QAN
-1-va=Nugget:- yav*Exponential
N (YFAYA-)
VHFX Y . V4 V#a R YEAYAAMA | qay-
-1-vrv=Nugget-nsa*Spherical

@l Joe 05 o 050 (5wl s Alisl v @ o 5 (aled @ (od il Sl @ azgi

Ol 5 el wliw] o0 A0 plys 4 el glabold oogaze Jow (pl 5o .l (abad 5 rre (& 039 A3l
Ol 00 lis yieS sogamme g YU ailiw] il o yieghS FVNYS Jolas ogazme 5 VY ailiw] AY/VY/NA
LIS QAN 5L Lol sas o ol |y o] Bl g Lals s la o)l (SKiwge a0 (2alS a5 ol o i
@ S |y (6 s (Kiwgms yioslS Vo FIA 035050 9 +/VAA 090 50 ol ailiw] o> ail o (Sl (glaakd il
ol (O Jeuz) el (59,5 Jow AANVITY e g AANV/D sla i )b 61,50 )lg Jae o yige w20 oo Las AVNYNA 5L
L elail Gla o5 50 ojls Jad )8, slae (SGo5 j0 abl oo axkad W86 4 00yo,S slel Slaises o 5l Jaw
oy 03game g Ailiw] 4 o, B ol .0uS o dgmo il yiion polie Coons 4 Gt yu  imie cabold il

YV bl & (reslS Fo/TV0) (6 ,maS odgamme 5w 3575 b AAND i,k 3,50 1 595 o0 o5 o] s 5|


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.3.11.1
https://jsaeh.khu.ac.ir/article-1-3301-en.html

[ Downloaded from jsaeh.khu.ac.ir on 2025-11-29 ]

[ DOR: 20.1001.1.24237892.1401.9.3.11.1]

Vayv VE) 5l o o )leds vags o e shaemms ol bl oliad Lolow a3

s b bl w5929 L AANVY 5l 5o Lol oyl WaolSis] e Siwgey a2 2als 5l colS oS o) oo

D10 525 6y (Siwgm YFA/A S50 00gaxs g VYA

Flie (g laiel 89 5 51 013598 5l Joo (9 yike Guatd :(8) Jgu

CewsS o155 925l S35 el 925l b pl5 515l - .
o? ot ol
RMSE MSE RMS RMSE MSE RMS RMSE MSE RMS

.14 ny V0N O -y " YAy -[508 NN VEN ISVAYAR
-1 VY| AenY ) “I-A V-IA SIFAD " VY AN
VAP —E | Vera .12y —+IYA V-IA -/avyY N Vo/f AYAYNA
I8 AeF VVA$ 155 eva | vy -10A$ -8 VY0¥ AN D
“IAY —fA8 | AIVA JREY | e ¥Y | AIVA -IAR0 —lNd | NSY aa/\ )y
V- - \YIE NLVS — Y | aviey SRA | =AY | YRS a1y

L
'1.: 1_': Ehig i”.'

TPy S — e e - £
LS SR T

o (8 B 19 ls G e (1) JS

2 S a2d da )b 6l QLIS Cuts S Sl o 5 00 2 slat)b e el S ly (o 5l

2o oo GLESVTAY (229,558 VP ()l (gomangy a2l OF S0) o )5 ey (Jgone Sz )5 oy, ool
lS o1 e 5 Bl a4y 5 w005 35 0ke A5 gtz 5 35 e yeabee YASY - aials b 08 (slags)ly
Al o8y wilioe i Jlodb G 4 (L2al5 g, (STl o8 laolinsl jo o5 AL alaly 4 09d oo
395 0rl 50 bk 35 s el 0y )8 (slaigy iy itz o doe g 3tk (LB slaolKinl yo (8 slagh )b
g asels (Fanuluyd g juls 5 Sp pand 0 ohg a2l Glpl,r Grddew oo 405> oy Slelis))
Ol Sy 4B el 00y0 )5 i 5 LA aiile s 5550 slacend 5 laogSily (S28,5T 5 (655 Je
el 5oy Dlelis ) gligy o5 s 2 sarkes YFTY aiels by oy ,5 (gla sty amo o oLis VWAA (09,5 ))
2 d Sl Sl £585 00h o aiwlS ()T Glime 5l 30 stz § gt Caw 4 g bl se 35 pete dDg>

Pl sl lulpd iz cov ool 0 S sty Gl e e STl o8 sl (Sl sloolSiny|


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.3.11.1
https://jsaeh.khu.ac.ir/article-1-3301-en.html

[ Downloaded from jsaeh.khu.ac.ir on 2025-11-29 ]

[ DOR: 20.1001.1.24237892.1401.9.3.11.1]

HLals cuss 8 sl )b olad Lo g s kel slSTg Va¥

ot e LBl oo o Bpm 5 U sloel 5 5 S el il T s laosler 5 loosSel
May,&lb.wwpu;ﬁ)o}fgxlo%o;glgo;%gﬁmlo)od,@wjﬁgwu
YY-YY aols b y8 sl )b WWAY wanl VWY )l po oy o ol b5, a3gSl o asg> e
S5 50 (2Rl gy g o aulS T plie 5 BLbl G 4y 5 W3S eke s> (F)d stz 5 55 e rerkes
08 e oL o] g Ll wyaes oSl 10 55, (pl (1,8 Gl )b SiSTas slas ) cl F el ase> )¢
Slocund (8 50T o aen 5l w550 cpl sl esls 18 )-*-’L‘ cos |y b sl Ay G 9 %y, 00
Ot GGl VWA (23,58 0 ) 50 ol 00305 ¢ spediaios 9 SLT g8 (STl T Ll atile s (635 5
wlS a8,k ol 5l 50 Ceen 4y g S et Adg> ©xE g i 5 Sl (A5 p ierdee FYTY adb
1P ST 9 & (Pl GpPdee wde> 0z g 0 Sleli)] p Vb (08 Sl G, s
g 0r) 03 i Ohb oBial ;3 )k (nyieS ) 45 (63929 b aas oo RIPI, B 655 50 5 (B50L
@l ok b o Ll w0 p 8Osz 53 Gl o keS b sl iy Cosl ondh el adg> gtz o 05
2 pandke Yoo VY aelo b 1 8 slo o, VYA 130,9,8 ¥ )b j0 . all (o axloe Gi:_é)ng Lo olelas
Gy 2858 ) e sanay Gl el 00 S Wl liee Sl oyt e 4y 5 5 oo adg Jod
Cdlyo g gmSs Sl ails 18 T Jled o adg> 5l gyl 50 a5 08 5 jles S Spaen glaolKiinl jo iSTas 5L
Sl 2SI 585 VAR (209,93 Ve )l 50 adlioe ;00 (g9 3l 0,58 (omi (L)L ol 5o (AL e
Aos> Oy 3 yiawde YV-VF aclo b 1,8 slo 5, c0sn 3 s STl g lrds ayos sloolSs) o o )8
o)l ganaiy slaaldi jl Lol gl .00 go uls 3,5 40 )8 5ol oliee w5 (nl 4 atbl 55 el

il o Saalen (5539)9 slaasdi b on 2

el 2 s M W omaw
[ ——

o oy 58 (U b )b Gy (sl ((1Y) S


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.3.11.1
https://jsaeh.khu.ac.ir/article-1-3301-en.html

[ Downloaded from jsaeh.khu.ac.ir on 2025-11-29 ]

[ DOR: 20.1001.1.24237892.1401.9.3.11.1]

Vayv VE) 5l o o )leds vags o e shaemms ol bl oliad Lolow a3

Judzs g s5lel (63515 il e slaces )b g laasags L ojlged 45 atins o> sladlas ) ales 5l 8 sla s L
Lol las resh cpl ls 0,08 1,8 solasul 8,50 Jaos o o )0 dailsd (6,150 lgie a5 ailys oo Ll olas
Sid conlBl ()9S (6 yiandin YO ¥l 5L uSloo ol j0 LK (6 yiande VYY/A a¥le )L 1nKle 5929
23,5 o b cpy® Syge a4 SL slaig, oo VY o AVl il ey FA Lol (S Ll s oaiiSis
IRVSPPRN A [ VH IRV A W PP SR VEUUPS SRR IS PR PIRWSSRR s 21 JPPE)N L S IRVESION & RCH JUUPS ST
3 e Sl Stk g (wiil ole S gl o ) liwe) Jad )o (S pl g S Sla Bl i Sl 2
obsS Sloj ghae )0 592 Y55 5l ook ) e 45 Sunl Cetdly (nl (SLsT (0235958 olo (Rl )3 o9 @) Jler Juad
e AVl (L e wed e LS 2 b 8L Sl g g b aiVle (5L (VL (Ko Bl (oo LS
5 ol e Sl a3, iz o558 ablie 13 bl 35 a0 31y el o s 53 e s 51 ST 5
)bz S 00 Gk jlams se las dilaie OF (Do a0 g (bl Uy, 9 JS ik 5o 1) o p slail
ok 2,3 YO 5l s Jai Lol caims oo olaisl 055 au |y ai¥le (o)L ao ;0 VOIA (1 Sls job a4 aion sl
4 X, S pde g 69Ty b yh b aisS pl ST aes o lid 5e, SO o IVAANTe e H1LeS Jle e Yl
e ay claia 4 f‘;ﬁ‘l)‘ﬁ sl Joe 5 599,59 sloaiis .oo)fsa oo o lals o arwgs ‘;43‘).“} O
b albel 1y ailo 1) 055 4 pasie SIS6 Wg, 9 65l (cp 8 (530 slaslas, ols (lis Coeie (0,8 sl o)L
oyl slol gy (IS sk aimo oo )18 53l Coui 1) oSl 3,k (Siwse 5 0092 Sglie sl wlge g9
alolus 130 .l ools 1,8 55t cov 1) asg> plod g asisls pglas 55, YUY oo, ol ol las Sldllas dalaie oy )8
o bl g waes slasllin] o)L ol g ailele suo, b asiee obo, 5 oo G BB Ll o 59> o
Sl 5 5 S5l (Soi sl T oS 5 e sl adis caz jo 1) ey 0l Ol (o0 ol pslme 5 QLA S

Sged o e 503 (sgm 3l T 5l G5U gle &jlus 1l g e Bl

&Lw

Sk G Sloj Slyis gy Yo Ve gommo o Mg 5 0 )5 base (o Bl o (5)le0 5950 1 e ol 25uiler
AN -5 OOV oo Olpblsie  las Ll NAFO—Y 18 slale b olnl osé 50 O )9 Sl

2 b e polie s (GolSTy T Pl (Ysb piee g (350 (D05 Losde (lid> e el o5 00l (5l
YOO TAWY (anl oo Slpblto . pan) Ol 5 0 55S

sy SIS 3T ahlesl .ol oo oy lo s b ame (slo 0 ol _las folor VYA . cwlie Jrelonsl ¢ (s c(59 yui
@5 J>lam (S Sl (s Gy 00l e ekl et 508 L (Blio (5)le o dete (o tliugs apd e
VANYR PN () oo ostigos pale dloe NYARNE A (60505 55 aldl s Ll 8 S )55 Lo

sole alme sl pn; sla g, 5l eoliiwl b o)l slaosls bl p ejy; ol Gas cpeess YoV L lecinl Gaw
YA-AY (DA oLl KT sk sla wbels


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.3.11.1
https://jsaeh.khu.ac.ir/article-1-3301-en.html

[ Downloaded from jsaeh.khu.ac.ir on 2025-11-29 ]

[ DOR: 20.1001.1.24237892.1401.9.3.11.1]

oL cass 8 slags )b (olad Julos 5 bl s5lST v

LngU“"B) l) Q‘)‘i‘ u)c L-JLA..VJ a)Ler 6Lbd")l" ‘SJKA 69§” 63[5‘5 Avaa G:Lu}S G)LQLM: GL:' ‘uLo))l.: ow ‘UA.AM} EO;LM.C
VEENOY VY oh) aoliy 5 Ldl i ode a4yt olad ol

£e-0V :(HYY ,Gla.«.?m 3 Mb)) 9 Ld‘]o ul:u) g u))s Lngu.:)L: ‘5>l3|).9 Z9 s YNy > ‘O;la.w.c

VO (ol pale (0,0, 15 Clido ap i)l yo dilie, Slze sbo oyl g b les olad Judow YoV Y. Jolgy ¢ Slde

Y-
VAV LW e Slblie ol Ll oLilie Sl s glad Ll AYAF | Jolyy o lele
NO-Y+ (MY (oo Slblio ylas oo i oyl amsgs waloll 5 Lilaz VF+ Jsles o Sloxle

g Ldlim o pl o lai,b cp S olas sauawed — (g le] Juos A TAA (B Kign 5, Sy w0l e ¢ SLS
YA-\Y fg.b.,.:u 6)/&1)L

s ol et Kim s s ol oSty sl ol o say,S ol doz 5 ¢ HLElT (Low VYV pogy o yads S

sl Lo Slblio ol osf 3 VYA s 6y e sl (0l (3 Lblsm 5 Of gy 2V To ) il lhognnns
(el cogl 40)

Olnl 0wl slagt)l olaz ) ploj 5o Zagh, JLb gl Sed 26 Jlgl 3 Julos ATAR (goorme jLise ¢ Jadllpl (bogaus
olaly @l lg Ui A o 85557 el

Al-Baldawi, T. H.; and Z. Z. A. Al-Zuabidi. Y+ 1, Statistical analysis of extreme rainfall data in Baghdad

city. Iragi Journal of Science, 57(YC): YYY-VYA_ https://doi.org/) Y)Y« Y/rs.Y.rs-) « YYYIV/\)

Bhatti, A. S.; G. Wang, W. Ullah, S.Ullah, D.Fiifi Tawia Hagan, I.Kwesi Nooni and I.Ullah. Y+Y+. Trend

in extreme precipitation indices based on long term in situ precipitation records over Pakistan. Water, 12(Y):

VAV, https://doi.org/) +,YY« /w) Y Vavay

Chen, C.S.; Y. L. Chen, Liu, C. L. Lin, P. L.and W. C. Chen. Y +V, Statistics of heavy rainfall occurrences

in Taiwan. Weather and Forecasting, 22(¢): 4AY-)««Y_https://doi.org/) +, VY YO/ WAF )+ YY)

Chen, Y.; X.Wang, L. Huang, and Y.Luo.Y+Y). Spatial and temporal characteristics of abrupt heavy

rainfall events over Southwest China during Y3AY-Y 1V, International Journal of Climatology, 41(°):

YYAT-YYA4_ https://doi.org/) >+ + Y/joc.V+) 4

de Oliveira Regueira, A., & Wanderley, H. S. (Y+YY). Changes in rainfall rates and increased number of

extreme rainfall events in Rio de Janeiro city. https://www.researchsquare.com/article/rs-

V1o &Y Y/latest.pdf

De Bodas Terassi, P. M.; A. C. da Silva Oscar-Junior, E.Galvani, J. F. de Oliveira-Janior, B. S.Sobral, V.

H. R.Biffi and G.de Gois. Y+ YY. Daily rainfall intensity and temporal trends in eastern Parand state—Brazil.

Urban Climate, 42: Y+ %+ https://doi.org/" +>Y +YV/juclim. Y+ YY,) 1+ 4.

Deumlich, D.; and A.Gericke. Y+ Y+, Frequency trend analysis of heavy rainfall days for Germany. Water,

1 H(V), Yo« https://doi.org/Y YTV /wI Y VY40,

Ezugwu, M. O.; and E.Atikpo.Y Y. Spatial dependency of groundwater quality in Benin City, Edo State,

Nigeria using semi-variogram models. World Journal of Advanced Engineering Technology and Sciences,

2(Y), + Y-+ €Y https://doi.org/) Y oVE/wjaets. Y« YV, Y,Y, ¢ V¢

Flaounas, E.; L. Fita, K.Lagouvardos and V.Kotroni.Y + ) 4. Heavy rainfall in Mediterranean cyclones, Part

I1: Water budget, precipitation efficiency and remote water sources. Climate Dynamics, 53(¢), YeY4-Yooo,

https://link.springer.com/article/) +, Y+ + V/s+ « YAY- 2V 4= 7YV -x#:~text=DOI-

https% Y Alldoi.org/Y +5) + « Vs «YAYZYD VY A/YD -+ £1Y7YDx,-Access%Y * options

Kang, C.; Z. Luo, W. Zong, and J.Hua. Y:Y). Impacts of Urbanization on Variations of Extreme

Precipitation over the Yangtze River Delta. Water, 13(Y), Y°+. https://doi.org/) «,¥¥3 WYYV ou

Kim, K. H., E. H.Lee, and S. Y Hong. . Y+)A. Potential of voronoi diagram for the conserved remapping

of precipitation. Monthly Weather Review, 746(Y), YYYV-YY£&1, https://doi.org/Y+,) Y Yo/MWR-D-) V-
.Y’O.’\_


https://doi.org/10.21203/rs.3.rs-1023267/v1
https://doi.org/10.3390/w12030797
https://doi.org/10.1175/WAF1033.1
https://doi.org/10.1002/joc.7019
https://www.researchsquare.com/article/rs-1654213/latest.pdf
https://www.researchsquare.com/article/rs-1654213/latest.pdf
https://doi.org/10.1016/j.uclim.2022.101090
https://doi.org/10.3390/w12071950
https://doi.org/10.30574/wjaets.2021.2.2.0034
https://link.springer.com/article/10.1007/s00382-019-04639-x#:~:text=DOI-,https%3A//doi.org/10.1007/s00382%2D019%2D04639%2Dx,-Access%20options
https://link.springer.com/article/10.1007/s00382-019-04639-x#:~:text=DOI-,https%3A//doi.org/10.1007/s00382%2D019%2D04639%2Dx,-Access%20options
https://doi.org/10.3390/w13020150
https://doi.org/10.1175/MWR-D-17-0350.1
https://doi.org/10.1175/MWR-D-17-0350.1
https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.3.11.1
https://jsaeh.khu.ac.ir/article-1-3301-en.html

[ Downloaded from jsaeh.khu.ac.ir on 2025-11-29 ]

[ DOR: 20.1001.1.24237892.1401.9.3.11.1]

Vayv VE) 5l o o lod et Jlo o shasme ol bls oli Jolos 4y,

Masereka, E. M., Ochieng, G. M., & J.Snyman, (¥ +A). Statistical analysis of annual maximum daily
rainfall for Nelspruit and its environs. Jamba: Journal of Disaster Risk Studies, 10(Y), ‘-)-.
https://doi.org/Y +»£) + Y/jamba.v) «i),£434

Samrin, F., I. Irwana, and N.Hasanah. ¥ + Y 4. Analysis of the Meteorological Condition of Tropical Cyclone
Cempaka and Its Effect on Heavy Rainfall in Java Island. In 10P Conference Series: Earth and
Environmental Science (Vol. Y+Y¥, No. Y, p. «+VY+12). IOP PublishSwain, M., S. Pattanayak, and U. C.
Mohanty Y+ YA, Characteristics of occurrence of heavy rainfall events over Odisha during summer monsoon
season. Dynamics of Atmospheres and Oceans, 82, VeV-WVA,
https://doi.org/) +, Y+ Y1/j.dynatmoce.Y « YA, + 0,4+ £


https://doi.org/10.4102/jamba.v10i1.499
https://doi.org/10.1016/j.dynatmoce.2018.05.004
https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.3.11.1
https://jsaeh.khu.ac.ir/article-1-3301-en.html

YaA

Sl cads B sla i)l (plad s 5 )bl 5T

[ 62-TT-G20g Lo JrJenyy yses| woiy pspeojumod ]

[TTT€6T0VT 268.€272 T'TOOT0Z :HOd ]


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.3.11.1
https://jsaeh.khu.ac.ir/article-1-3301-en.html
http://www.tcpdf.org

