No. 4, Vol. 8, Winter. 2015, p. 817-825

Iranian Journal of Irrigation and Drainage I ;

Oln! (a5 g 5 kel 4 pis
MY=AYD .o AVFAY biano} Al Fo Lo

S 32, bl - Okl ys bl ga h sla ot ld Ol ks ()

FUal Ol deses oslsdke el T gl e T OLIG o o

WYYV i3l 5 b

LRVCES

U5 Caedl Lod pd il o (93b) Jbo g (sloin] (oolaidl ol slacs lus ghls &S wliblen gao glojiolyl awoyp jud] gla oy
1 sl 0392 Gglaxo (gylol 0,95 Jobo ;5 (cuwlislon (sl yial)b Lowgio (wyp 4 ldixe dogi b )T &y (B Slelllae 18T )3 .l 03,8 lag
g i (55,988 alo S Gilisee sl i 2 650k )l 5 5k 56 b & (i (o jtell g5y (ogas 3 Sty i
a3 9 95y Gleld il )3 (o3 5 ()b 4 bgye (suo (sl yialb) wlidlon (ga> Lalyd go8g K9y (owyp Baa b Guiod cpl .ol 428,55
S oo asuie Aol ol wlwl .l 8,5 Cygo SIS = e Bgy 4 VAFY =Y Ve (g)lol )90 50y Gy g g cipaiie oSSt
ol (3l slajg s (Sl 5 4Bl alS 35 slaoygd £589 5 (S slojs) (ol sy s adlas 350 ailate )3 IS gty &S
O sl 039 T3l gy el Lod et 3 IS jsboay a5 col o 5 (S el gl sl @bl (al3l 5 0093 Jsbo 5 5 csloyls
— e Soldges gmeil 31 03liul b sl ogMe 395 o 0135 dilain ;3 oS o (i o b Bios 5 st logi b iyl i glaasls
$5r9LiS S Sany (alS (ogad 13 Sl 30 (pl @l sl 48,5 )15 (2 390 5 Bayially 51 pAST 0 Xig) 53 s Jlo Jlass
8 3 Y g 3lital 390 liio Sblie 1> 535 bl g8y (FisSe  4255 b s 2 Jpamo 35 5

95 Ol B Gl (JIaiS= e i) e oulilon (gu> Ll 1S (s Wajly

al, 2012)

e S oolidln olojle YOY Jlo 55 el
JLw slaad fpyipyS loieds Voo )=V Ve and oS Cuwl o
03¢ el 0ab JLel wlidlgn 58> (slacs pSojlul a5 NAD-
A D VIFV /) g0 3 ad oyl 0 Sl bawsio slod .l
=A% 003 jl ;S e SV EY e 4 &S 04y 35 ke
YL IV /Y liaedy 9 01,8 5l a3 VY Lawgie L VRSN
2 &S Gl odd astive Cpl pogde (sl 034y YAAN=Y e+ and
amd yb yd0LS ol asyd AV F5 L L VA=Y Y. 0y b
=YeVe 0y90 JS 50 Led iuljdl olise oS Jbs j> aily iol38l
035y dad , b 03l 5 Bl wa ) o/eFY 250 > 3 VAAL
(WMO., 2013)cw!

&8y )8y ey el i adllan > e ol I (S
Slolyd 5 il D s &S Cuwl il ol 0jg el Al o (gl
b hugie )3y & ol g0 e Pl Gl 4 g by
Slapians 5 (elaial glasely dagludl codlo 59) 2 (ool
(Mearns., et al, 2001, Katz and cuib salg b
9 el 4 alais 050 S Caml o oplpls Brown.,2004)

d)J..\J).u_:u 9 Lg“\> )J.)La.a ‘Uﬁi)l*‘ )).)l.a..c » oaM.c U] ul)u..a.:

-

LY R
and il 8 le; 5l o o luldS cla il clale 50
Ol Glje a5 psbots el aily (65 pdn Gl 5ST eio
031y L Ay Ve dgan jd (69Mee Yoo ¥ BNAVY Lo jl ol s
el e 5o Sl sLac b l5an el b o
39 098 LAY Jo | (alll Syt 5 g e
el s Joll o cin ol )55 0 (Yang et al, 2012)cuwl
s 9 S 5l a0 oY 5 e el 85 03 ol
Jwo s jd LS a5 e ST o oAb daled j5p )5 and
1N 393> )3 ey (IS glod wa b ciley (Bl b (oMo Yo -
ol (IPCC, 2007)cdl salgs i3l amd ya j5 51,8 ol an )y
Oloeds 0] g (5958 wuldl yoss a8 conl pl saias lis Cles
(Yang et 59 o0 Cguore (owlidmldl ple 13 oan sl (29590

S (sg3y8 oSl (iS5 5 (o)l (65> sgmiils -

e (933 ol (63)5ltS oSl ol (i 09,5 ety —¥
S (3,8 oK1 (55)5liS 015l T puoigee 095 Sliul —¥
Ao gD ,8 oSl ¢ 65,0liS” 0aSuisly ccsl ) 09,8 Hluisly —F

(Email: m_erfanian82@yahoo.com  :Jgtus odiws g —*)



AT limo) (A ol oF o lod ¢ o)l S5B5 9 golel 4 pis  AVA

alS 5 Las alsdl ailaie o)y o8 w35 4 olisl sl
&y Led gas polis g (o)l wad Sllwg iulj8l ol jer 4y 4oL
Ll 031>

(ginadgs 5 b b il eolizel L (WWA) o) Kan 5 i
33, W)y )5S Stygiens oSl £O (slys Laslil aadlais
welo YF 3,1 Shs ol wolinul 350 aslil b SiLs
loosls lej (6 ppinpod g Alalo diaS g Ay (slod ailale
@Mea Vo0 L5 1A sl Jluw iloj (5055 4 bgsye ol
SO dgyie oy sleeliw] i) s Jolel p s
03) Sy 1 Mgk 5y yss ol paes 00Kt g sonldl dilaie
148 5 18 K05 sl

ol st 4 (TR lSen 5 (5 STl staomo s
e )3 (doad s Loyl g5y = ol S5 )18,
el w3l s bl s e plolp slap il oS!
A8 o s (s> By b (sl s o a3l (S
So 4y b (Stred o ke b 9 5l Jad 0k slapasls
Do o 0800 o G adBy b liwoj Juad ()L g anle

Sl o logas 5 ol 3 a8 ol samlin LB YU s 5|
CAls capgy 48 )5 Oyauo Oliisd D (gams) luwl B
Gl 035 jlads Gl g 50l Hlowy wlidlen gis (ola o))l
ity o ewlidlgn i clayial b oL bl @ 4y LY
Ol 3 b yiel)ly cpl £989 (o) solate & 3a8S (ol s5y9liS
il el 655l wre ol I S &S w9, lls
Gl 428,85 & ygu0

W g, 9 9o

P ldlyn i laadld (o) p 3000 oyl jl Ban
O do g b jghte (pd il (6985 gl Bl
L (0¥ )ohbSen o (eelossl bauwgs 00 plosl (oonldl gaaing
ey & il B g S5 0l VF o8l uaie Yo ) eolitl
i LS 48 ol o0 aseie (lols oo bl 5 Kize S
03,51 ) USCS p ale ol el S LB ol asb gy 4
Lol 08

a8 ol S (oildl b ol abainy ol 4 ag L
54255 3)50 g 4d L5l bl slio (5)lel 0,93 Jgbo (gl)lo
350 LmolKin] Clastio .cd,8 5 gas b asils Jbo
b e (V) Jgds b 4y oolitu!

Ay g )lgim wipadio (Srolin] s 4ol 4 425 L
o=l 3 G=is ol plosl e bl (SYob (ke 0)93 sl
5 03liel bnolSiiuy]

rol ol 258 8 aag ap0e Lo g )k e o pre polis
Slie s yob 4 a5 (g50liS 5 T mlie o jisy > Logas
Do 6902 95V s i oy (ol

Slas pbony K 5l cwl @yl oo ddl S IS obay
500 Gyle .l o5 LS wdls )] g48 Jlen! g)lol sB w0
gl s 5l oS wtwn olaenly cas lga g O (claslig,
Jg—ene Jlgy 989 P )3 5 1> (o Vb ol 42> 5 a8
Al g 1S o gy9y (532 Sl L) ddlaie (LS g piussS]
oad iy 70 5l S gt o & i ool ol g5 Jloi>!
4 ol o (s> sadlygy aes 51 .(Zhu and Toth.,2001)cw!
slagby hisy (JuSis Jow alopw 5 2l slagse
35 o)t o g sl Syt

Llgi e Jlio (gly il (disee glae 00555 )0 (i yu ]
iy 039 bl 5 SO pglas L g el S 5l 5YL olhe
s i claales bl .(\Y‘/\F (oK o d)iw‘)bﬁw
ol ol g a8l Ol s U alaly jd (g (slaodsdy () p
S 5 ol Sty 45 30 b 45 ol i o SIS
Lol o oy 4V Jlo p S 5 (g
sl obbdin b w8l s 5l ladled Wlgs a5 wislyy cas
U e Jo (65)9LiS 10 ot (slosy 5l B aobl L
A slis (Solw 4 ) Jluslis

iz Gllllas g gla a3l Clyss wyp (ogas 52
Uil e 4y by Sllllas oyl 51 (o ol 485 &0
e JLaisl 355 U135 ages 93 &S sl IPCC ol 5
g bwgie bl lagsye 2 ohga |y oo oyl g4
(IPCC., 2001)5 o 185 Sl Linlo)S oy 5l 55 YL

2391 394500 Jlowr (lidlsn (> @By () 3,505y Olnl 2
23)5 (50 0Ll ) 5> diged Nip 4 oS

oKl )b g oo (s sl s ls (WWAY) 655 5 (gdomo
s ol 5,8 adlae 3590 VAN-Y+ oY glol 0,93 5 1) o5
g 4l59, buwgie g Sl xSl clod Wg,y i3l 5l colss gl
035 (15 sl el L)bl i sbpadls Ky il 50

Ll

slaasles K9y o g gy 4 (WAS) ) Ken g (5, Kue

olKug! YV o (o)l asslye)y (slmools jl eolawl Ly (o)l (ga>
3 oalawl b (VW) o) Kan 5 00ljpun ) A3 105 0SS g
9 ad Lo 1 Sile ¢80, ol Sy g o] (slaosls
N2 oy 09 ly ol gao jolio el jom 4 ) 5 Lod YL



MA

G52y ol liwl jo wlblgn oo b wslh Ol pds oy 2

S800E

SOUE

60°00°E 81°00°E

aroon
L

BTN

0N

HY0N

PR ST
NPT /7 N

e D LI

b R 11! PO

[[[[] s Sysins 0 25 50

T
TN

T
WOVN

T
IF0ON

T
PO

100 150 200

ST°00"E 5800"E

S00"E

B0°00"E 8100

(¥ ol Son g Juslowsl) g slol o sy (wlwl 2 (5925 Ul s il (onldl (gaivaiy —Y JS&

G 1> 03] 3550 Sy ghunn (SR | laSeiin — Y Jgua

ol 4l Bypme (ko) £l

Uil e plyia Jsb

Sy b aa/y 5 °
)5 Sid Ao avv/s \r
SlaangS Jdine VD /A vo©
Dy S dos WY \r

Siis g p )5 AAREVAY vo©

\s!
W'
\s!
\s!
W'

M YA Ao \
o et ]

INARLE o Y

o %! d)ds oy ¥

OA°FA' 9l ¥

oA YA yolS 0

(B LY @Yolea)oss o3> W¥sleo (wlul p b3 olye laodly 04
(Ezber et al,2007 5 \WAY (_dg) 5 (spu3)09d o b

t=2ni
i (V)

9 LBl LB Jlade oS 039 Jloy d> 0t @i yho 4555 5
bl 39l JB (1) 5 (V)eoVoleo 3o i po i)y

E(1) =@ ()
Var(r) = n(n—1)(2n+5)
72 ")

u(t) sllas)ud Y polio b oo dus )8 i) 2939 oo )

(WWAY () 5 s 3)ad algs ) (F)ablee 3o
- EQ)]

N var(t)

el g cto dgy paldeu(t) >0 alaly 5b (oplpls
Dyl e Slialie (5w > L9, W) <0 abail) Bk e
4,8 43 0 0o A0 50w o lueb] paw gyl Budod jo
b dblee olul 3 woSae Sloj losjw sl 398 Jeol 9 45

u(t)
()

“oli] (36 g iKed Cul o ¢ Judod 4565 e 51 LS
Ohgy sl oolawl U yal 4ol 0,08 1y 8 addlles 350 coiio sl
A5l o 285 Sygo (WA wiljde)laca s g La ol
A Al (V) gde b llas o8] o (sl s> sl s ls
Sl b 3390 903 it Bl 4 (sl sl o
IRV
5 Jslis clad)los &iljgy ol 5l b yadls oyl duwlxe s
VY =Y e Ve gyl 090 53 csiie (slaolSiun] i)l g (;STas

Gl 05 038w

W9y sy
2359y e 5 P9t (BN (g sl JWS= e 9]
905 ol sblse 5l (S5 (Sneyers, 1990)545 o o3liul g yuw
SLas s (B 3 4S5 g il Sl gy ol 32l sy
e (gl pesl el L) )3 bl e 395 e sanlite iloj
45 ) O Dy A sy 3 Sl (95
nl 53 Bigh e (SAudS) g Sye ($3gmo o Fa (5 lol slas o
D D9 a atuie Mgy dgg pas b laodly g Bdlas g0l
(B e gl g 039 (bl o Waodly gy d92 g )50



AT limo) (A sl oF o lod « oyl ol (oiSB 9 bl 4 i AY e

ol EY/OA

0P & bgrye apas L
e a Bl (V) g 53 0ad (Byme slaals ulul 5
o day bcowload adby )b 4 bajye s> slaasls
sl ¥l polio o JINiS— e gy S gy 1 o2lizel
el 03 a3l (V) Jgi )3 gulis 5 48,5 )5 (g 3)90 5>
adslee ol 1o ) 6)lamine 9 459y b cund Jlade (izen
el 08 Wl (V) Jgia )3 5 048 dpwlons 5 (s (55
o baye bhagles p> cunl pasuio (V) Jgia ) &S)sbplen
Gl 0l odblive (ghg) yuxi dxlllas 5y50 o) dw jd ¢ 4oL
JB sgtie o] 5 Sid g (Shb sl A 53y S
ey Wl g (Shl lajgy dlas Lials I GUis & sl a5
110 (08 o I3 stne s lol Bl &y pusis ol s )bl o St
S ad S & dagi b (SDIT) il coids ailed &S ol (o
w03 (L5 395 Sl (Jlagine & g) ol g9y (L sl

(Zhang et al., 2005) cwlnilgd o> W s Wi Slhaswio -Y Josa

23,5 dwle
u, = —u(t,)

Sl imxie (3 oo 005 Mg (S5 sla s 53 i
sUS 5 (g sy ololis s gy Al U, 5 U,
gy ;o 3 1y Sl sy A9y 98 LB 5 e LIS e
3 5en 59y )b cpir lagiztie ST (L5 Clanlie
e & (ol )3 (Jg «udls dmlgZ dgg (s b Kg) S
s b 29y £958 Jowo o oo S oo g |) Soden
bl Bl gy 857 (b )3 25105 0 Glaled 4 (on)B g0t
sk )8 )b ar bl gedS Jes (silge ©yg0 4 Allid 9
U (e (8106l aalgs )0 0guds oo byl ies yuss 4 &S
9> aoliz )3 3929 gy 09 ) o dne b g Vb bl
e A gl )l (g ASe (Bl ine 3900 )3 (gt
(Sneyers,1990)cul 15y 3525 & 5 wSlo > SGSL s
Join 5148 Z,y slaie b o e el 3 s oyl 5o

@)

e 09 e gl O (o ne o & bgppe Jloy
l_})_")J '/'\ CJQ“’L;‘)J 9:t\/‘\;b)4‘)4 '/'a C““"d])’ dw.ul.s.o

KYS N By y2 slod 0 Ls ol 3,
39 oo jl iSSPl slad b slajg) slass FDO oy slajs, )
395 @) Y0 5l 3555 Sl oo b slajy) Sl SuU2s5 Sl sl v
3] sauo )l geS Sl glod b (glajgy dlass DO S sl v
) a3 Ve 3 585 JBlas glod b slajgy dlaws TR20 oyl slacus ¥

Sy (V45 V=13 ) 5 lailiwl Gl (50590 mad Sdo il jaS” Jolas glod b (slajgy doyd TN10p Sy gl o

S yd (V45 V=139 ) 5 lsiliwl Gl (g0y90 pog St | 35,5 JBlis sbod b slaje,y o TN90p £S sl b

oy (VAV=1394) 5 luiliwl a4l (50590 wd Sao I yieS jiShs slod b (slajg, o) TX10p Sy s, 7

S yd (VA2V=1AR4 ) 5 lailiwl Gl (50593 pdg8 Sao | 35,5 iSlas glod b slajsy doyd TX90p £S5 s, A
39 P S5l 5 Sy Sl slod b Jlgie jo, £ B b Jlu 3 g, olass WSDI LS o) Jobo pasls A
39 o2 Sk | 5Sess Bl oo b Jigie jg) & Jilis b Jlu 3 59, dlass CSDI loyw 0)9> Jobo pa3ls )+

393 2 yreskes o Sl 25 e o 5 SDII b eud asls A\
(e V sl b St G351 L)
39 Frogshen Ve gl b 5y (5L L g, ol R10 O G0k L gy S WY
39 Frocshen N (sglume $ S50 () L gy dass WD 539 W
395 Foghe V3l 5SesS ()L L gy slas DD Suid o) V¥
39 Frogshen Vo gglas b 55y ()L b g, ol R20 O G0k L gy Sas 1D
39 Fogdsa Ve (gluwn b 555 )0 L gy ol R30 O Gk b gy olass VP
395 srogka Y B G ()0 L g Sl R5-30 O B L gy Sl WY
395 Fodee 0 BYe G ()L L g Slass R30-50 o (o)bljgy ol VA

o sheo plAB Sao e G5k (i b alojg) o)k ggeoe R95p oboye (ko) M

Fo e Pl Sao e 05k (i b alojg) ) ggeoe R99p gbye ollged sojy, Ve

Faihe (Rocdhes V ggluwe b 555 Gk L) VLo i)l ggeoxe PRCPTOT  «¥lo ()b ggone A




AYY G52y ol liwl jo wlblgn oo b wslh Ol pds oy 2

090 S0 A Coud Sl o o)l3 e saad i 4 S (TX90p
Sass JSys o a a S 5g b o et bl o (VAZV-R4 )l
LS oa> Sao f cSass 5lis 5 o (slos b o,
Ol oy Sl YL wSlas g JBls slod b (slajg, olaas
Ol Wy (NS ygbbay aS sl dmo oy yol opl ol azdly
1S slod b el Sl 13 g 4, Lty il Caoms 3 (glod
ol adl ials (oKl o p2d Shs) jasuin e S ]
Db oo ol dyyas Cuyi o 3 558 4 > sliwl g
L ) 2l %03 ol 9 (uSe j olSin] ol 5 &5 (5520 &
L slna, Shiss 5 Sialjil ST slod wbd Sho 51 S slod
sl aily il Sl clod pg Sk §I 5ty cglod

Seetie (sloolus] 53 (WSDIJleS 0)9 Jsbo yialil (o) 5
9y s el ol 48 29di e aSiie Jlgs g
Cowl dzo 0 cpl il 0353 (Mo 3 I ixe Loguad ) i8]
5 5 S slod b Jlsto (slaja, 2l WolStsl ol o 45
989 bl jl sl bl pd 1W g 4l (il idl gl pogs S
o] )3 S 95 0 010 gl > Jlgte olo)S (sl e
s Mo BB ale 3y TXI0P yiohly Xg) b aliie ay0 o5
" et el S8 pel)l 4 dagi b 4 3980 03 (]
LnelS2 ] 1S )3 (CSDI)lo s 055 Jobo oyl 1 o5Mle yles
“(e 03 (Jlgje 5 Mo ool ) glalas Mo LB) j2o)58)
sbes b Jlso slajg) L slooygd (3 5oS 5l (Sl g 395
8l o o] ] 3 Stio | S il

94 ) nCoy ol ;3 a8 d4d o odalieo pl s 0gMe
oielS Shly slajg) shis 5 g AVl sla 5)l ljee gt
00k Gl «Shl slajgy dlas sl vl 4 Jlgjew 55 Lol 4Bl
sbaphl g9y 5l (Sto el cplcunl 4l ol 4VLe sl
Al o 08w (il D S s (gd>

b & bgipo sl yasli

e Ld sl K9y b 9 ) Jebod @l (F) g
moben Ll o 0d)gl ddlllas 3y50 olKtus] A 3 Ld ga> sl
(Ol lajg) SMSIFD yiall pogad 53 Cusl dgpuie oS yobo
0P ) Ny pl Dad o 00D (alS Wy 0Kyl dw oy
9039 o ine e Mo LB jobody oedio g )lg50m (slrolSiius]
o ooMe ABl ol Y gme /00 paw 2 s oy oS!
Mo g g (slmolKius] )3 (U] (claje,)SU Lasls K, o)l
L (it s (53,5 5 3L S 0350 s a5
Ol Laolil (il 3 ((Pu slajy) 36 g)cliid sbajg,
oz el 5 4l Gl ] o> I o o & 8.8 e
ool 00 Sl yss

oaia (TR20)slojls slovead yiahly Slyis () 5
Ol Olyass g diald i3l oin] dw po )d giolyly oyl &S 2545 0
Sl 51 S yol ol dib o )b dre jlans 35 (5 lol Lld &
My S lwas Vel Jilas glod wilais o (J)ab 4 &S
Gl a8l glalas Mo LB ]3]

5 TX10p TN9Op TNI10p) oo (s> (sl yiolyly oy b

o9l g Sl (gl wigy b i g Mgy Jalod gl - Jga

- - A% Rw!
SDII  R99p R95 R30 RS R30m R20m R10m R5m . o PRCPTO
p 50 30 m m m m T o° s
YIYE Y DARE AN YA
. <IV¥Y A S PLY IASA A Niiat -Ivoy Z
gy
Y B Y R TR AN o A o ofee¥ o[y A LU ALY Niss
gy s
YA oJAFA A ANRYAN L}
VEYA AYEY SVA NAYa) —]evy JYA¥ -y —]-55 Z
- B - oy
ey -] 48>
oIy JYe DY SRS RV WY POV Y FOS SRRV 1Y Y AL S 2L —/\A
- gy s
ar) VB AEA Sy \VEs
\E5D <IYFY SVMOSY = NYE =[N =Y \ —o[eAY Z
oeo¥ o i
GRS SEERYAY § o[y ofess —efeeY —ofeY of+¥ ofoo¥ Y =YY —/Y
- gy s

b o yd > gme =%
oo oy Iy xe =
(JsS= gy by o)l Jlade =Z)



AT limo) (A sl oF o lod « oyl | (oiSB 9 bl 4 i AYY

b (i slayad bl (gly dg)y bad a9 Mgy Julowi b -€ Jguo

CSDI WSDI TX90p TX10p TN9Op TNI10p TR20 1ID SU FD JRV-Y- PR L)
oYY /o0 \IVE -\/Ad **y /o **_f oy FREfY O Roy/pa RRepY REopyy Z
R Y - vy By Mgsr Ry A RRgr LA gl 0P
-y *_y/¥ *_y/\y \lAts **0/M - I¥¥ **g).q - /0¥ - IvY EAL z oy
—+[+A *—.lvs * YA v *EL sy —l-y **L DA o[y A =y Ngy b s 40
¥y R vy ol 707 -\/SA N Y/2% Rl V1Y P OV SRV Fhylg. KR V4 X
Ly RE vy Y/ —+/q RV} R | £ Ny | ) 2Ry | o SRS | WO I S Mo
o0 aw pd s xe =%
oY o jd Iy xe =
(8= e g, ool e =Z)
adlllae 3590 (SWoliwn] 43 I3 e Wig) b S LS 43 jud g9 Jw =0 Jgi
CSDI WSDI TX90p TX10p TN9Op TNI10p TR20 ID SU FD SDII oK)
ARRIA -— AREA Yoo Vasa YooV Vasa MASY YA s Ay )|5},..»
yayv. YerA (LS yayv. YerA yavy Yeof  ——— A8 VASA —— Ao
-— a5y 1350 -— Yoo — 10— i
e
f 7
6 1
5
4
3
a, 2
A
% 0
=
-1
-2
5
-4
| —Ui50 ——Ui50 |

",

& 325 4o

ol g Led i lapadls 65y p oS SWlhae 5 gy b
&S dgds oo (et Cunl ol (ga0) el B il oKius! aw
o=l ol 03,8 1a5 VARN=Y Ve (gylol 093 (b )3 polhe ol
3 4S8 1 bl e By 9 2led 9 Ol ool Cllwg o5 5l i
Do o odalin b 23l 5l

padie ()b (g slapadls 4 bgpe slaigpw (o
Shle sl shs 55 9 AVl (81 Jlade (JS)yobay & 45
Sl ials dgmg Ly lg i o] 0 Lol cunl 4l ials
oo yol oyl sl adl mol58) 4Yle 5L Jlde ( ShL slajs,

Mo TR20 (Giloj (5 paw 53 yuuk 9300 il 9 gy 929 oyt 512 Uy Unoylol ylogei ¥ S

Olej 9 £9 OnS S JINS- o 5yl3905 (o903l oo
s

Mo g GLRSL jenis g9y alall gy 3929 (wy 2 s
033 Sl o 250 ey (Sloj w3 Ng) calpd o092
eLn f505 51 gleigas (Y) US55 b odlisal JINS— 3 clag
01 i wy 2 Dy90 (53> adls G clpu’ gu slao ol
2 Laas Ll ASg) )3 i g9yd Jlo 550 o )l
ol 045 03 y5] 0Ky



AYY G52y ol liwl jo wlblgn oo b wslh Ol pds oy 2

Ao VYO (g)ls ) plel 5ty (g9u0y (ot ol

NOV-IWY Slras OF Als . oldlas sla jimgh .ol s

Ezber,Y., Lutfi Sen,O., Kindap,T and Karaca,M. 2007.
Climate effects of urbanization in Istanbul: a
statistical and modeling analysis, International
Journal of Climatology. 27: 667-679.

IPCC. 2001. Climate Change (2001), Synthesis report, a
contribution of working groups. I, II and III to the
third assessment report of the Intergovernmental
panel on Climate Change, Watson and the Core
writing team (editors.) Cambridge University Press,

Cambridge, United Kingdom and New York, USA.

IPCC. 2007. In: Solomon,S., Qin,D., Manning,M.,
Chen,Z., Marquis,M., Averyt,K.B., Tignor,M.,
Miller,H.L. (Eds.) Climate Change 2007: The
Physical Science Basis. Contribution of Working
Group I to The Fourth Assessment Report of The
Intergovernmental Panel on Climate Change.
Cambridge University Press, Cambridge, United
Kingdom/ New York, USA. 996.

Katz,R.W., Brown,B.G. 2004. Extreme events in a
changing climate: variability is more important than
averages. Journal of Climatic change. 21: 289-302.

Mearns,L.O., Hulme,M., Carter,T.R., Leemans,R.,
LalLM., Whetton,P. 2001. Climate scenario
development. In: Houghton,J.T., Ding,Y., Griggs,
D.J., Noguer,M., Van der Linden,P.J., Dai,X.,
Maskell, K., Johnson,C.A. (editors) Climate change
2001: The Scientific Basis, Contribution of Working
Group I to the Third Assessment Report of the
IPCC. Cambridge University Press, Cambridge.
583-638.

Peterson,T.C., Folland,C., Gruza,G., Hogg,W., Mokssit,
A and Plummer, N. 2001. Report of the activities of
the working group on climate change detection and
related  rapporteurs, World  Meteorological
Organization, Technical Document, No.1071, World
Meteorological Organization, Geneva. 146.

Sneyers,R. 1990. On the statistical analysis of series of
observations. WMO publ. 415. Geneva.

World Meteorological Organization, 2013. The global
climate 2001-2010, a decade of climate extremes,
summary report. - No. 1119, 16.

Yang,T., Hao,X., Shao,Q., Xu,C., Zhao,C., Chen,X. and
Wang,W. 2012. Multi-model ensemble projection in
temperature and precipitation extremes of the
Tibetan Plateau in the 21st century. Global and
Planetary Change. 80-81. 1-13.

Zhang,X., Aguilar,E., Sensoy,S.,
Tagiyeva,U., Ahmed,N., Kutaladze,N.,
Rahimzadeh,F., Taghipour,A., Hantosh,T.H.,
Albert,P., Semawi,M., Karam Ali,M., Said Al-
Shabibi,M.H., Al-Oulan,Z., Zatari,T., Khelet,I.,
Hamoud,S., Sagir,R.,, Demircan,M., Eken,M.,
Adiguzel, M., Alexander,L., Peterson,T.C and
Wallis,T. 2005. Trends in Middle East climate
extreme indices from 1950 to 2003. Journal of

Melkonyan,H.,

Ablen Jlggew )3 Sbe (g3 L g4y orimd
SLojgy ol sLajy) sl adlas 3550 dilaio > (S ysboay
sbajg) sl (wSlly g 4Bl Jials s p (slaeyg> £49 9 (o
ol sl 43l I3 55 0,95 Jsbs 555 5 celoyls (glbnd ¢ olid]
Gl 0390 by 581

Sy 5 55988 32 520 Ll £5By ouitans b & g5 b
i 5 Lol oy g s (6559liS Y guamme )55
W e (25 ol 4 bl S8 Wlge o] (S8 5 48
sobaieds (cas alale (glaadls « 5T lidss |d dgd oo Slpiin
CBlS o 5 o5ty el slbele Lo 15 o lpsis Sl
o) 2 355 el 1 g 3,8 )5 a5 L 555 bl Y guams
Ol alises bLa jd La ol )l 0] £489 code —codds = Jlgl,8
Y guases cuils Caa pleinly lgicds Sl o 9 009 Muto Hluws
Sl Jgame Mg Stany ()5 05 b ilite (3blie )3 (5)9liS
Sles

&bo

A L s g pliss el opecs yLitto oy obuelod
ool sl by, l olatal b (g90) plul S (ool sty
A=Y o)lod VA wlidealdl loinggy i o puiie Wi
Fr-0F Slas

MY 0,8 olil g e lgie coasly wpes ol wid ol
oolol o ol el 3blie ) @Bl )8, (lagSdl (yees
ke Led g 11 s> 3l gaivadys g (b oo
N ANYE Sloriao VY s b cldlin clotngg,

5 %9y il WA el pmolig 5 kJgdis cobie o) w,
koo (LS50 pn il )3 551 g bod (g slasles i
AV= 1V Glos 1 VY Als dawgs g Ldl s

Jelodeomme g odliale crecs sl wje i1 e (shodmayesd
“ iyl gd oo L (ENSO) gul atpty bl ) gy ATRY
cblis glagiagh doxe . Gluls slagliol 13 (Labd gl
SV loriao ) 0la N4 il S ]

Ly ol ) wo bl jus adllas AYAV o by 9 Besinje
F¥ ojled ol (sla gl (JS— 00 b9y 42555

el AYAS o Lsh g elotae cbiodl; e eillecs Sne
2l ladss dow . olpl 0 s sl i)l el Lo,
FY=00 Slxio X o)l ¥ Als o)l O

Ollisl e jaw Gl 260,08 (59s 0 Jaol IYAL Lol le



AT limo) (A ol oF o lod « o)l ! S5B5 9 gybel 4 pis  AYY

Ensemble Forecast System, Proceedings of the Geophysical Research, 110, Article ID: D22104.
Symposium on Precipitation Extremes: Prediction, Zhu,Y and Toth,Z. 2001. Extreme Weather Events and
Impact, and Responses, Albuquerque, USA. Their Probabilistic Prediction by the NCEP



Iranian Journal of Irrigation and Drainage I ;

Oln! (a5 g 5 kel 4 pis
MY=AYD .o AVAY biano} Al Fo Lo

No. 4, Vol. 8, Winter. 2015, p. 817-825 ]

Assessment of Climatic Extreme Events Variations in Khorasan Razavi province

M. Erfanian'*, H. Ansari’, A. Alizadeh’, M. Banayan Aval®
Recived: May. 7, 2014 Accepted: Nov. 12, 2014

Abstract

In recent years, there is much more attentions to the extreme climatic events, which have many economic,
social and financial damages. Lots of studies had been done on climate change using average climatic
parameters, so there are not enough works on extreme events, which have more severe damages on various
countries’ sections such as agriculture. Objective of this study is to assess temperature and rain extreme events at
3 stations of Mashhad, Sabzevar and Torbat-e-Heidarieh, in khorasan Razavi province in 1961-2010 with the
Mann-Kendall method. Results showed in this region there is generally decreasing trend of frost days, icy days
and cool periods and increasing trend of summer days, tropical nights and warm periods. This indicates there is
increasing trend of temperature. Rain extreme events had more fluctuations than temperature and generally show
very slow decreasing trend. The year of change in every parameter had been determined with Mann-Kendall
method. These results could help to decrease crop production risks and to choose more proper regions for
planting with attention to the extreme events.
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