ODAY-7.¥ Axiuo AYQY ULUM) & 6)[0}3) &8 6)9.) ‘\"‘“LM b_._z‘,

S gk (51 g3yl Ll WlwlolF Ail09, YU g2 3§ 5 O gk

Folindlydy cpsiallol M olindly 3y Slea ' lrgd allauml i3 e 03131 (Ml

shahabazarl3@gmail.com
khoorani@hormozgan.ac.ir
jbazr@ut.ac.ir
bazrafshan1361@gmail.com

VWAV /10 callie by gl

O o s o851 (513 juzerT (5055 .\

orbe) i OB juo xd okl ( Hldl e |n9lc 09,5 Dludsls ¥

Vg il pg olisls s@)L_p_T) 6)o5LiS 09,5 lusls Y
orberais Wl o ra olfisls (5.5 9lisS” 09 )5 Vbslinl £

\YAY/- ¥/ -0 :allie g0 )l

oS>

3

Sldlas gy0mlil 0,1 (oo (A ST (S2)LSs 9 (o2 () E98 B> ) b (b ) iy, Adge >
By ddg 1 sty (ol el (3950 o] e g (ol jolatods (ualdl 1t Lulpd Cod ase ym Sujglspan
SICSIRO-MK Jus sla mgys 5l pols gl 5o .l oids plosil a5 48 54y ol (gbaadlisjuw 5 (S5 lgicds cobuwlelS
Y-V-) 63 8t g (e3Mee Y-¥ L5 Y-Y-) S35 84l (s, RCPB.5 s RCP2.6 (595l 95 5 CMIPS (cla Juo (50
heccwl sad ool Gl (Siglgpid (gilwdnds sl SWAT Juo 5l idghy (ol 50 Cowl 0ads ool (g3 Y+23L
Sl (my Sl (2 1Nlee 9 Sl oy (Mo polS 0oy Ciin (23 PS1a> 0oy Cdn (23 Pl slagasla
o Oad 0,8 aalgs s 518,90 50 cilitte (slagy )l ot 4539,y by ma3) M0 e i oS Lanl ok edlil by
Ohal33 yonis RCP2.6 5yl o b sals iy o) ey pol> (8 (bl Coom 4y 40 g o5 S3 80] > s
13 o ialS L RCPBS gyl st b 51 2395 oo il ST (clbdlus g8 5 oDl S 5l yoyiasd 53

oo Gl o] 3 56 s 5 S (oS g8y Jlan] oyt

ol pl il e GbL e 55 (555050
(Lettenmaierv, 1999; Stone et al., 2001; Gosain ...
Sleslarul U o35, et al,, 2006; Xu et al., 2015)

o cilze o lw 5 s> mses B35 ol
s O SUS glaaia) oo o bl i B
53,5 gladis Do wlie Sop wax s Loyl o
3540 slaesls L;"b;fj-i) cilise gl s Lo e ses
ladlain olide )3 5o agas (52,5 ladde 5l 5L
538 Sadiie iy (5 e SLESI L 35 e ]
Oldizs ddor Lo oy 53 IPCC g o o sae

0 31guls

CMIP5 cla Jao SWAT Juo clsng) ol ooy colulels

}léT)w
SV s b B A s e DL Oldes (o) 2
(S303LES (S5 H s A Bl Slmed
A el Bl 5 o5l 5 ALS e )
e 3 OT BT 5 Bl s s 5 1S
sl s O mlie o e 53 55 St gla il
DUT e Ceal 4 4 55 L (IPCC, 2007) o
Sldul b 5 5o i s Ol Ol
Sllas ol glaas o Ol pde gl = (S50 ]

)L;u)l—g‘b-’ﬂm—k}‘;-::ﬁ)uif)ﬂ&‘ﬁ (§3 A=l

Email: agroclimatologist@gmail.com

:d; ;..‘}3*


mailto:shahabazar13@gmail.com
mailto:jbazr@ut.ac.ir
mailto:bazrafshan1361@gmail.com

Al B 5ol S s Sl S gl >
Glasss Shaldl Esl 5 aml 2als Bl s e
53 eoees (Papadimitriou et al., 2016) s 45 0 Six
S sladds Gla s slow Sleslial b s Liasn
m_u\ﬁ;)mw)ﬂgsc S35 5, o5, 5 CMIPS
i atls Sl s Bl s Sl s Ol o
ST ol el Bl s 5l sl 0L s
S e 5 Si sl 3 e e o
AR b 5 (s 2 sk e s, Cn il A1)
Hoang etal.,) das oo ilssl 1) s o ot STo> s
.(2016

S35 505 b (VAP OLSen 5 e3l36,05 0l nl 5
33 3CMIPS (g, 5l 5o asas 53,5 Jis e
53 w8l 5 SUT oy 4 RCP8.5 5 RCP2.6 (s 51,
sls oLl Laol 2l sy ClubelS wles g, Ao
o S eK:MJ_\@): s WVl SWoL Sl
e Slej slaesss 5 de Glag b 4 a5 L
Glas Sl 58 dal ot o35 Lo 3 -YV/8 B OY/A o
s 5 A eliile S o) ps Clale Slus 5 Bl
s Ol oKl 43 5 YOC® 5 YVOC U [iSlu>
A e g LYY C0 ,V/IYC LS Sl s
WIA Sl romad .l o il 33l Cilises (gla g5l
Sl gl o OUs, s 53 boys— YL
Sls dal s ol 53 cilises

ol Sldlas SWAT  Jote sla LUl @ ax 55 L
Sl e ol 5ol s alonil O SUSS (slaaes 5
st Sl st 5 29, 0L ) Sileand
IS (5l (o 3lgn Jolad olBl ot Layl
Sl dlas s e sls g st Jlasl 5 sy
o S5 Rl o ol S
AL SWAT e (S5 Ll 4 a5 b o5 e ool
Slsmen Condly b ol Ol eis o3l 5 3555 slaesls
Sh.(Arnold et al., 2012) a_sb asls YL o35

y24

19V Gliwo & bl @ K 5)95

sladis bl S5 S5y a ol ois 6T w1 sl
53 L0l s 5l eslis ol 5 (CMIP) oy s,
ok SISy slaesls sl S50 sladis
5 0l iims 4y SLL5 oS CMIP5 sLaJu
_.,T@uﬁmmﬁg)mw“ L s OIS Caliw
LS o S slaes

Joe sl 5 iy (6 e sladie 3l eslin
A a0 egede Dl 1 S S5
sl (Meehl et al., 2014) ¢l o Bl &
503 SiPata 1 sl BT el s il
ol 53 0L o Ol ad )y Ll Als g, OL >
S s Sl esli il L o 1 %5 Lyl s cow Sl
Cgo 33 w3 ol Olges 288, <IN CMIPS
il glaoldS lajlE jlisl VU s sl aalsl
B S IR ST VR PR .(Alkama et al., 2013)
e e &S LD et Sl Bl Ay
iieS 5 RCP2.6 oo S5 slacdlw e 3
Wuetal., ) s> s+, RCPAS o Dl a5 Ol 50
S35 1y ol i A Sl idllas slol ] (2015
L5 an sl 5 ooslis (o Bl s an
S e Ve 51Ol 5 S cnb (il pasls
03Uzl RCP8.5 s RCPA5 (5 ks 55 s CMIP5 5
5 St slaeygs sl Sl Sl Sl mls
o Lol (el RCPAS s el 53 oS il 38l
500 O Coenets Lol g, Olly, 220 RCP8.S
=l e e 04 S G w0 S b,
b odnd s sl 53 (Golslae ) poay Lond
el 3L e, s (Dirmeyer et al., 2014)
ol <=L_>,;,\ 3t Oldlas Slas 5 Plas gla o
2 s 3 el s BT il 3550 ) 3
sobew Sleslanal L Lyl 5 o ge ol s ==
Ol i o a8 sls 0L °BC gls S, 5, s RCP8.S

)bﬁ}@)ﬁ)\m)ﬂuiju_a‘wd

OAA



OA19

.- CLJ.'J‘lTlL!.Iul.DlS oalbagy Yy pufy Ol ks

UluSas 9 5o 03l jeslj unallclgd

axrlos 4l 3 Wbiag, Ohr w5 » el s U
CMIP5 (sLadue (s 3l esbiad U G ol s ¥ kool
Ol gdo,n Yo il 51 (Sl il plonl
e Sl 5 D slasss il Bl e, VST
Mohammed et al., ) ol as 0L o Lexls ¢ ol
ladl b o Bl i JUT it 655 40 (2015
ol ol 4 S 15 0l Sia s 1B 3,5 e
bl b s 5 e S S H ks S 4 a5
Sl a.x_;,uwﬁm_mm;:)uipbu)b; b
.(Stager & Thill, 2010)

sy, ol Bl a5l (S bl Bl
pom Sy 5 Dl L s wlll B 5 cl S
=l OGS 5 LdS b a3 )l i
Sl HUT oLl ol Ol el (ghls wlsts g
3l A B el 50 mlsr s O
5 St 3 Olaind Ko 5 Sl Ol e
e s oS Sladlas 1S o KaS O Il Co e
Lo 5528 3 abbing; Ol ol Bl i LU
Shostimul U oldlas sl bogas 5 ol a8 5 &) 50
33 Sl S clq;,\ s S sladde d (6
L CMIPS (g, sladde 5l eslanal dar sla Jim s
b a s GlalS paS 5 0T (VL C3s 4 ax s
L ol i 5 Sl o508 b 5iS 5 ladis
& 3 CSIRO-MK Jus sla > 5, (s el Sls S5,
s— 42 RCP85 s RCP2.6 (55 L 55 s CMIP5
Yo¥a-YaY ) syl ol o oL s Les O ks
Ao axls (M YHRA-Y V) s ] s (630
S Psodr ilwand Gl SWAT Jus 5l pioeen
laesls sl eslaul L asslsl 5o g us sl ul 0L >
53 a5l 0L o3 el Jis 0l G5 S5
sl ol G il A ot ST slaess
o e 5 ol s JUT L (50 sl p3Y il
S o SaS LS s

Lo s ol ($3loid e SWAT Jus (lacins
.(Chu et al., 2002; Spruill et al., 2000) <. s
diee 2bLs ol an (AP0 0L 5 e3l56515
CllelS 5 T s CUlss (53l 3 SWAT
53 SWAT Jus Lils 5l SLs mlss aatls
Ol S5y 5 351 ClwbelS wltn g, Ob o ($3lwand
23 e Gl gl Jlasl (gl e ol 51 4015 e
ol 2 (5 S el Gl oS Hysa 5 S 0L
 C 3 WP EPPPUR c JUUVPL CH [ I NP

03, e Lol la el ol (el sdalla
B il Candy o pd 0 (S5 Pe0de B S 4S
Sy, Ol o ) 03 i Esls S5 P
Lis 3 page B b3, 0L b 0 b e
b 53 i ST S LS 5 o 5 e 55
55 53 s (POFF et al, 1997) 5,5 1, Laasilsss,
S eSS > o ol e S| K5 e 5, 0L
U S o slacds SNVl 5 Jad 5 ooy
i 5o el ol o lJles (Gibson et al., 2005)
doas e Olas Slaalas glaosls 3l eslizal b K el G5
o Sl plomlr SO L abtag; 0L s Ol
5 ol ole ola s 0l ) el eslsi Gle il
.(Hodgkins & Dudley, 2006; (&Ll . [ials 0 olo s

Hodgkins et al., 2005; Campbell et al., 2011)
552 aallles 55 (Y+))) Dudley ; Hodgkins -\ —oeas

S S Olmean 4l o Ol e sl OLES 9J.;.l.<3\);& BE
55 Ol ez 3 ailng; O o ) sla e ld
el Bl Rl Sl 05 e e
L ol Olns 5 aSbiag, 0L P
doss 5 Olej el Slsl 5 (Sop B s arls
Puckridge et al., ) 355 o et in 0L o O s
D=l Ol o s el -l (1998 Poff et al., 1997
AT OT s 5 albagy Cand s colis (6l st



53 dems e e acalsl OlalalS ol 4wt gy O &
OF 51 oy 5 0 Jeate oo 3 Bl g,y a0 0Ll 3 Sos5
3o ele 53 5 258 e Ol ) S 0ls e pU L
4t S Ol e Ol s OIS ol a laxls il s
Wuyw\)btﬁ);é@j\éﬁ;)l.;ﬁ&a@u
s Slle SWsL kg sl 2o YOAY BAYFY
loels ;5 Lo Swb olael (i &S o3 e e TAQ
b S gles S0les 3,8 oo o b 3
VALY AL S w5 Ske 5 Bl e
V USELOYVO (g35las sl3s) Conl LS Sl b s

s e 0L |y Lol 5ol L5 cund s

y24

19V gyliwoj @ £ 8 lads @ FIE b9
axdllae 8 g0 ddkaio
Job o 538 o8 53 ClalslS ol s
adds Ve sa 3 YA L adss Vo yar n YV sl e
ax 3 VY B adds YA 5 am oYY L8l o 50 5 325
oLiile S Oldan sladlind o3 sidmn 3 ¢ Jlod 4i35 AD
Sed 53 ab e Cols Ol sl (_—3‘} obiw ) s
=251 OT LS DVOAYF S ol 0 20 LS V174
3 s LS YAYA (a4 SLia $VADAY (5355058
S olwlelS albts g,y Ll 45 sl LS YAZSY
2 S o et e sl e g s S T

%)TJ)—:%; ‘-5_9)3 =L cQMJJ 4.;[.7.-3‘}‘) L’ﬁ‘ﬂMJ:

N

[ TR TPRVE R LS

I:l 039= 23"
(5R) Crao) (go38, £,
[ ] AYFY-1D- -
i AT R
] YA+ +=YY.o
[ YYeo-YOo-

/= YO +-YOA-

g i 5 (owlindld Woliunl g (o (098 ) EW )l ()9dS )¢ )3 CluwlolS jbul Adgn Cubge ) JSU

A0



691

.- CLJ.'J‘lTlL!.Iul.DlS oalbagy Yy pufy Ol ks

UluSas 9 5o 03l jeslj unallclgd

SWAT-CUP il i ,» "SUFlzv;w_iJ\ 5l esliul U
2 Sl Cala o Luals SUFI2 wali s 53 o plov]
i el p L 3 S s e S BT b
by 0T 4 8 05,8 3 o3 sdos ool 53 b eyl 555 e
LS e C(95PPU) Ao A0 el s
!, .(Abbaspour, 2011; Rouholahnejad et al., 2012)
o2 ld 93 aabad oo b il 35 Ol5e 035 08
L Cwelsl el il R-factor 555 . eslissl P g R
sl (5 S o3l slaesls Jlme Sl il 1 0onii95PPU
Slmand S0l il 5o 5 o 4 4z 8 8
byl V0 Sl S SR pslie il Sl
Abbaspour et al., 2004; Abbaspour, ) .l J 53 LG
S olde a4 S el sasplis P-factor (2007
51,8 (95PPU) omkad phe 53 5 Jlalise slaesls
oS s dimsOli S 4P lide 03 o33 5 Ll S
s J=B N0 L Ve 5l 58 5P olie .ol (6

.(Abbaspour, 2007; Abbaspour et al., 2015) ..l
sloapaxla b s g5l ad gl e L5
LS e Sl iyl 53l s L6 ilose
PBIAS 5 (R?) rsss oy i ¢ (NS) CidSSLuw = i
s B 68 il o 5 NS s esliz
e s e LS |y e (g3laand 5 oaline slin o
el e Solen e B e a2
VO slis (Donizete et al., 2016) ol G O liis
o VO TR o Sild s ey NS >
Kepner, ) ol smls 055 58 24 5 Siouculs, mbo
olis s SuSl, con S R s oo 5 (2008
Sldis 5 das e OLES 1y el (5,8 0310 5 ol oo oo
ey e il (il jite KU ko G O
L o R e sl ol o Lo (g 80310 5 o
S S SO i S B R slie ol ol ol S
. (Guzha & Hardy, 2010 ) <l Jis o 55 5, Shas

Golwad glaesls o sl Ls 3 PBIAS 2Ll

by w9y 9 3lg0
> S3lwis ) SWAT Jue 51 iasis ol 5o
das (b Jae SWAT Jue i eslanal 0L >
S Psde Gl b gleand gl S cl a8
Olssasy SWAT2012 ol s ail)) 4 sm olids 5
Abbaspour, ) =S e ;LS ArcMap s 55 "4 553l
L8 e 0 0L > 65lednd 5l SWAT Jute (2007
2,055k 2Dl gl s S plil o585

a0 Jske 235 | (DEM) ) a5 155 5
05,5 aseia Sl 35S 605 et Olajla e O 3
b g 3 0Lz e s e 5 b S
bl 6,8 L el slaaY Sl eslizal Joke
B g e Verr s me Ve LS o L
Sl w83 L S 223 5l oean 5 USGS Law
Olslw Lo gi odld 4 e drrns 53 zadeees
L SWAT Juce i eslizwl (FAO) Sl Sl
GlaadS 5 ol (6 8 (S 58, 4l 5l eslixd
'C_wk@ Al ol an 1) Laa b ) s
Al HRU s S o s THRU) (S35 5055008
oKen slaikis & Sl SWAT Jibe 55 (s3loand kol
Neitsch et al., ) ol i 5 S all s ,0)LS
Ol oSl a1 &35, (2L slaesls (2002
5 Olen Sy s ol 53 5 O e i O
A4S (630 Yo O BVAVY Sleja,s gl ol S
slos oo ol glaosls Slosayss e gl —
5 Ol Sy g oal 3 31 el JBla 5 Sl
e 5 Jde | el sl el s 4 olisle S
e | b S A, 0L 5y e Al
53 s S easten ol &l3, 3 slaesls ) =
Cond o 5 o3lizal (65%e Y000 GOV sladle J b
03 esliul 3550 bl 5 (g e laelSan)
FOW PRt

SWAT Jus Coalad pde 30T 5 b el (s5boag:



.(@al. 1996
ATi = (TGCM,fut,i - TGCM,bast,i) M)
APi = (fGCM,fut,i) )
PgcM,bas,i

Sl Sl o 5 4 APE 5 ATI G 6 Ll )

Do w5 Sle gl (SALL 5 bes w0 b e (Bl
o Poemputi s Taempuei (1 <1<12) ols ol
sl (3l 2oL 5 Les e il o S0le i 5
wls ;g STé,55 ;5CMIPS gladds Loy
Lo e ks ke 5 5 4 Poempasi 5 TocMpast,i
5552 53 CMIPS (sladds Lo 5 ol (g3luand 5L 5
SVAPE 5 ATH aeiloes 51 s .l sle a1 lalice
ol sl b Sl (6w M5 Gl s Jele i)
(o v.”_l.elj_:._\x.? Sla g slew (s ol 3 g e eslinud
Hoet) ssi o dlol Jlaaline slie o ¥ ¥ gladda,

(al. 2012
T = AT + Typs )
P =AP X P, %)

Sl o555 4 Pops 5 Tops (1) 5 (F) slaadal; 3
PoTaslisys oo glalie ol 5 Les 5l (5
03 ook s Les o3l g b Sl ol Sl (6 e
sl (15 S 55wl iS5 sl AP 5 AT (5T 4,553

L

Ol Ol i 5 asbsg, 0L~ 5o sy ol o
5TV Gla s 155 Sl Bl s Ll o
L YL Gla s i A s ol Slags w8
ooy C—da Sl > s el Saw leslar
o3 5 QLB YUy 5 w5 axli T (TQMAX)
i F e Sl A > (FLDDUR) ..
3oy Cmia Bl s el 1wl sla s

Y i g b el 1A eslizd T (TQMIN)
O3 0L r (IS Dl is Ol 0L gl 5 ) (00

Al el Sl g S b s
3 S sla o u,f..l..,o @iy s Sl oo

y24

19V Gliwo & Fbjlai & K 595

Ol e 3l e @’a\j 03 aS cul Slaallie yedd
Iy slodaliie slie b odd i slie slas 3l sl
slasOllis jio 4y K55 PBIAS slie sy e 0L
3L (Kepneretal., 2008) .l Jus © = 5 Slas
33 ieseiylsy 4o,-YO b A ys 470yl PBIAS
Moriasi et al., 2007; Motovilov et ) 55 o a5 5 L
.@l., 1999

— 6Oa Yo 01448 5 140-VAVY Sl s,
5 el Gl e 5 Sl Gles oS el
Jde 0 Jslaze (gl 5o a3 S a3 3 Jdbe s Lsl]
Je "85 0 5 Gl 5 i Il 53 e Lyl 5
il ol

o S e S eslind 53 (Lol (S
Lo 0l 035 elsie S cslailane sla sy 5o o
P U Ry PV GO W P g G 1 L - T RS X S Gy
Sy g smses S sladde slag b 3l gladk
LS e 1 555k MO0 S e sy 0T 4 S 55l
Swelus 5 gl sladas (Wilby & Harris, 2006 )
el e s ool sy S5 ln o
55 el 51 015 es CMIPS sladde gl Slaysse
Golol gla sy 5l eslizal o5 8l 13 S eslizal Sls S5y
Sl 4 5, CMIPS (gladde Gls Sy sl oo
Sl sy Jos b5 4 aes (Wang et al., 2016) <!
s BC 5 lolo Lt LCF w53 g2 (s,bo]
e - C’L“J ey L .(Ho, 2012) W si -
Wang et al., ) " Sl sanl Jole x5 i)
25 55 Sl s o=l Sl G ol 53 (2016
oele —iS i, 3 ik esliul CMIPS Lads
oSS bl il s Ly i gla g b s
I VS CE N I G U RO CIN U ¥
5 O5—etd) Sl (o ol (gl 5 (B S
2 sl Sl s b s sla gt (VYA (0L
Jones et ) sy 5 e anale ¥ o5 ) (laakal ) L lae ol

oAy



0P

.- I:IJ:J‘ITIL!.I.ULDIS oalbagy Yy pufy Ol ks

UluSas 9 5o 03l jeslj unallclgd

ol (g alie pusp e G Sl 5 il
bl 33 J S S s 5l ol s 53 2 s
5 S ml s o3l QLBT aulons sl -
Byh e x5O e b S )
2
xe(5(5))
) =—xm [0]
5 oSl S 40 s Sl Sl X S

oW
ol lys,y =5 palis wlul o SWAT Ju
Sl s iy s IS Gl n e b e
oS3l 5 de sl 5 ol IUT ol
0535 Jsb A eslinal SWAT-CUP 133l 5 ,sSUFI2
JLu ¥ 3 63%e Yoo 0 BAVY Jlu 51 Laesls (bl
1440 L5 14Va Jlw 5l edde 03,5 0,8 (gl S
GOs Y00 51448 Jlu 5l 5 vl 6l (930
A oslizal s Lzl (gl 5

Olsen o 3 53 0t plon] ol sla Lo =l
ol (giluand 5 glodalie ailisy o yislis o SLL!
2l el skl ) osled 3 e GUIS ALl
b o3 lwand 53 SWAT Jus LUly » cIYs
- m_u\,x;.;)ui Lol sl dde L cpl ko sl
O s Ol j3 ol &Il 48 el
.(Abbaspour, 2007.; Neitsch et al., 2002) ..l

Sl sk ol gl ol dle a3 s cia Jsb
3ol aalous Lol w13, (03 o3 ek S e
3 S oS 53 5 e bl O sSlu= Jle a5
4 Ly (Caruso, 2000) 55 0 odoel a¥la 039, Coin
L "W > (1978) Leopold and Dunne i,
e 3 0t 2 BU Ol s ol oo L)
03 easbra s, JUK o 5 ey 03 i 5 0L
A S, S50 se b sie Ll i 2 IS
Olsmeans 1y Lo VAV CiS 5k oyaa b oo oyl |y i
==L (Chinnayi et al. 2011) w5 S 3 xe JIU oo
Sk b s 5l i Slr & sen QLET
.(Leopold, 1978 Dunne and) s s .o & =5 JLa /7Y
3l elass, sl Slw 30 (FLDDUR) fows eI
Bl s cwQLET 5 i U ol o5 oS e
53 5an s sk s il sla s o Sle ey s
_o=>L& (Mohammed et al., 2015) c—.l JLo »
Sl Ol il G ool il 5,5 05 Sl ks o b
.Jones etal. 1996) ol o5 Sl 5 Ik
055y i S gla oo Sl LT elnil 51
Al VL 555 ks a0l ST L s
B3y 23 0500 Sda S e :SSka kel () A
O S Il 2 (sl 5 255 e il LnolSi|
WVlw o3y, coin 3 Sl Ol 4 oS 555 0 o]
iy Cmta > Pl wlie S g gm wlS

olie SVl L .(Caruso, 2000) >33 o avsls

ey ol 3 SUly, (6 lwams S .Y Joua

Jgd JB 039 (s xly Je
R*> /o -I5 CIvY R’
NS > -/a NG -IVY @Sl — i
P>./y BAA -Iva P-factor
R<\/a V/Y¥ \Are R-factor




VY& YA s S s s Ssy el 3 RCP2.6
S RCP8S 4l Comed poman IS dilee Ao s
VIO 5 VFY 5 S Dk o 3 5 S e
szgaglﬂﬁ%f@b.ﬁwwwﬁ
30 ol 7 = RCP26 (5 )b o
ol b EalS (olslas ) s SLSL e
o2 palde Dgudaler Ll j sl s ol
533 5 Sy sdesl 3 RCP8S 4 lew coms Ol s
eJJJMMQQYQ‘MCJ;JJﬁ&MJ&QW
S 93 saol s s Sl 508 Slalis
D i ST ekl a4 S 0L
c)'))w&bb};‘.,\}jaj))wu_pjs‘.,\}@u
Cin o Sl Sl sl sl Y5 Y gl K5 s
A, e 5 Sesy skl 3 RCP2.6 5 lew Co 0355
o) Sotn 3 Sl Sle s e 0L |y SLSS
S ] 4_:.)L'§j_: vx.iﬁj;a AR L;;\ML:.A 6,95 43
saol ys o3sy cia o5 Sl .l RCP26 5 L
A s 2@1)3}4_:38)_.-%_&»#\0?/\‘4{&;)3
Coan o> S s dalet il CaSle e VATV
JA\S 09 9 ;g.ibf ;-)b\-iT BL RCP8.5 )))Lwa Co 039
&—’5;’ eJ\_..:T BERSES) VT L ]“.5\.12- U':'<"L“‘ .,\.:Li‘_;d
e AFIA a5 sl s 5 il Sl e VER/S

ey dal g Al S

y24

19V Gliwo & bl @ K 5)95

S asbrn gy 0L o by St e Sl
sl slas, g3 ;3 RCP8.S 5 RCP2.6 (slass b
(a5 8ul) YoR4-Ye0r 5 (s sagl) Yo¥a-Y Ys
o Gl el S el g SWAT Jus (630
5 S 5 Blas gles slaesls i eslinal L olwlelS
| /I CSIRO-MK3-6-0 Jus jls S 5, 31 Jool> 2L
A
55 SLa bl o el Cils (sla g sl 3G
Gl s . ool ¥ Jsd s ailing, OL >
5 oole s e Olis Ll Slts g, edol 0L
S 20 VY78 s ed] ,3 RCP2.6 5 5l o
SHalle oy 5 5l e S0l a8 5 dal g asl
ol U gl cpl dslsl ool (56 0 xS 20 YY/Y)
Ods 5 (=3 50l (a3 WA fl 8l Esly 0
Cod o3 xSl 558 0 4l 5 CaSo e ¥o/F s
Yofa S el L Sspsasl 53 RCPBS 4 L
saul S5 RCPBS sl alsl 5 ooy o 4l 5 cxo 2
e Odemy 3 (23 SOl LA Sl SRS ol s
O S o et 35 el Sl S e 14
Slrts Slas Js5 85 B s sk b IS 0k~
0,95 Sl — Dl S g b s s 25 ol
F o sAas DL 48 U amles 13 VOF Slualie
2SS lacw 585 5 0L 2 s WL

oSl et BliSo (Glagy )l Codi Aildag, b2 w2 Sl el Olpeds Y Jgs

RCP8.5 dy)L.m RCP2.6 d}‘)‘wﬂ’ u.ﬂ..\mL».a 0593 ‘_s.slo) 0590
Y-9-y-Q- y.¥a-y.y. ARECER YA Y. FA-Y-Y-. Yoo d—)aVY
Mo o o e 3o o y2ol,by
AR Yelg M \RARYk YYis M YY) M 2 ke
\Fo VEY \Ys Y \of foyd Sy gy
Can o) Sl WSl
/A M V5l M VAY/Y M? \OE/E MP v.q M &> ke (Sl
©)9)
can o s W Sle
<JA M A Vg M NIV Y > Sl (Sl

059,

1



.- CIJSITIL!JULDlS oalbagy Yy pufy Ol ks

(AR TA)
UluSas 9 5o 03l jeslj unallclgd

Ll QLB7 Sltie 5 cpiks A arslne JLo \/5V
b (gl sl s b a2 YVIA
2 A (Jow p5l5) Lo a5 e Slass)
A ioled 550 QLET S i U gsles O o3 &S
1 e OLas e S Jlezmt I a5 ¥ IS0
Oz Cilisve sla sl 5 glaalive (slaesls gl
2 RCPBS 5l o o 3oty 53 e @) das e
JU S Jlazl L Slased sl cpl gl a3 5]
" (KDE) JU S Jlazml e el s (g > LG
Jlomt JLSs 0l e Sl 624G 28 5
oS I Jlssed a5 Lol sl (g e
(ol gl g sl 5 Sldalie 63 45 348 e asiie
gy dbal i 035, 0 el Ly Jow sl
533 5 Sy sl 3 RCP2.6 Coo cpoman Ul
G 51 5S 5 Slos Sde b SOl 85 Sl

A M‘?MQ‘MW 092

53 RCP2B 5 s i 6355 dn > Bl ol
(e YHAA-Y 00 YO FA-Y e SLag lome, s
S el 3 ey cdn oo Bl ldie das e 0L
dals Saol ol s Slaallie 5,95 4 S 59
Slallin sy 55 03 Cdn oo Bl Sle il
ol o e ol 5 el A3l e e Y
SWY Ll oS ss 5 Sesz syl sl RCP2.6
RCP8.5 5 kv i 355 dalg 4l e e V/F
Lal gt gladamdle |6 falS o5, cda s Pl
A e OF Sl S el s oS (b 4 il
S e FA a3 edal 3 5 4l e e
A 3 0jgy i o3 Bl Obde Ldew ;) dal g 430
sdiel ¥ Jgd= o =S aod Ll e alS Ll
]
le o2 oy gk 0 JL S s sln b
i8Sl o L s i Slaalie gl Sla-

—RCP26n ——RCPS85n

Al axlo o (2

RCP2.6F ——RCPSSF = (Slaslie

14A- 14A 149 1448 Yeoo

liSws gy sl Codi buwd (g jlwdmmi (sL0DID g (JTlaalin LaodId 0jg, Cdd (95 SSTus 13900 .Y S



y24

19V Gliwo & bl @ K 5)95
——RCP26n ——RCPS85n RCP26F ——RCPSSF —— (Jlaalie
P
oyl
.
%
1
g v
) X
X
L
VAA- 12A8 194 1248 Yooo Yoo YevY Yevy Yory Yery Y-FY
©e
LS gy sl Cod dawd (g jlwdmmi (sL03ID g (JTlaalin gaodId 09, Gl (25 J8lus 413405 .Y IS

O U W UG PP P VS 0 GO P
5 eS| S OLALS 1 alea 5 Ol S is
SLols js Ol uxs Corge aS 3yl sy LS LS5
i sy o) 53 0L 53 i a3 5
JERPOI GOV I R FR VISP FRRCH OV S B I -
Lans 5 oy SUT ,S0s 5 ol wiltng; 0L o)
Sty el S SUD Bl ks alone L6 5
Oz =0 el S 4S8 (s ST 5 LS
OLES sy ol 35 b Jold 1 35108 1 wils
Fm L e lasbias, ClallS Gltag) das
ot sl SLEL slaidn 5 0L = il i VL
Loy VOF Slaallie ojas jo aslssy, ol ol s
sk KL aSRCP2.6 5 )l o A d ks
el Gl sLajl il Bl L sl iy
S 3,8 doal gt g (golsbae fals Ol oas oy 0

oMTJJQ‘M%IﬁQ‘ﬂJ&SLo\ﬁAﬁ)uu{(

Slmtad S S 0l B 5550 Slasle
ol odal ¥ J sl 53 SWAT Jue b bl — ik
PSSV AR R SUNWLIE MV ST T FE W VP
(NS) ClSTLu = 25 oS oo pslie s alowe
5 Xea R-factor  P-factor ;slie (R®) cpons e
asie 4S5 bolen 5,8 o 13 Jad LB S sds
o Cad ammlael 5550 5o dde B3l kS ol
POl e by e cul aml alS oelly s,
IS 23 oSSbe 3L bl 5 il 6553 Ll 2
S s ol 3l e e TF s Slalie oy
szl 5 il 0553 53 Slalie s Sle S
035 4l S e YV 544 L oS
=l dal s 53 SWAT Juls das e 0L &5 <ol
ol odd el oS Ll 5 s 5 s
Ol oo Sl sz Sl adllas il s

Mﬁbw‘lﬁ(ﬁuwkﬁbyjb ceJ&J)b St gy

697



(A

.- CIJJITILE.IULDIS oalbagy Yy pufy Ol ks

UluSas 9 5o 03l jeslj unallclgd
3 ol ral 3l e Dl &5 28 S s Ul s

g e azalS OT SLSL

Sl Sy sl s Ol > o2 wf;l.:a L9 5 Ky
‘))jg:,\_.w‘ L;‘MLLA E)JJJ} dk‘i}"’- Lﬁ{: w{;l.:ﬁ)‘u:ﬁy

ool homals aale o Kaia Eali sl s sl

oYY A

== _Jlwli. =E@=RCP26-F =-4-RCP8.5-N =>=RCP2.6-N

(53) @O Sae

Vo Y. Yo Y.

i g lww 5 Slblie 035 g1y Juw yloj ke JU,S Jlainl S g0 .F JSW

53 e gla gl Sl dS g 8 35 0 s el
Lol adde crul a8 Slaalie §y55 4n S ol
o 5 Solwand 53 SWAT Jue Cinss ;3 Ol e
Rl e Sl a8 e S il S p slacl
Gl palis 4zt 3 A8 o S S5 D
Sl s dul Sl gl (1 ol St S
D ey (S a8 o il p2 a3 o3 G053
5= (Y+)¥) Dirmeyer 5 (Y+)Y) Alkama ixlas .00
e RCPBLS 4l o 0L e O Dl

> JS\DJU';);:_LA@>J:SL»- U‘pl"‘” .JCS&

o=l = S 2 08 0Lk G i 2

WU e opl 03 ols Goo i b e Rl 5 Bl
S b 5ol s gl s 4 (Y410)
8595 4 S Ol 5 o 5 RCP8.5 (g5 ,L
BT Y S sl 53) b e Rl oS Sluali
Sl s (s ,3 V0F Slaaliu 55 5 V0 50
Sl ol ol &8 Sl dal g e 5 LB 2alS 0L >
Er 3 03 e e 5 s 53> ST 1Al |
23 o3t SlwlelS wla sy 0L o Sleis o e VL
«S 55 bilen . oWl RCP8.5 (g4l o 553 sl



£33 Ly aglie 53 Jow pslas 0le; ods RCP2.6
P 08 0Lk Az a5 s e ea 8l Sl
o=l 03 Al e gt Rl Ol e pl s,
L o slass, 5l531 (Y+10) Mohammed 4.
Sy sd] 3 RCPBE (g gl ol 3 5 i i
3 1 g sis Jlaxml i 5, ¥ S o505 L e
PLINGNEVI S PR LV W R S pl,\: Sl
s L e sl 53 i ROPBS oo 53 5.t
Fo (b xe 20 Y11/4) QLET 5 i b (s5ben
Az o OLEIRCPBS (5 sl o il sl al
dalpt St fals @ o sl 53 L sl
= b e Sl B 08 el s 5 Al

23S dalgt Uy Jals ouda Q67 I o b (sl

& 5 domd
Gl st 31 30 JUT ey s sl dalllas
ol b Bt Ol s el et il
o525 gladis i (g Sl eslinal b iolulelS
sla el 5l Hskae (ks 35 CMIPS) s o see
“l,\_: gy Coda 3 Sl gy i o> JBlas
@L:j A eslixal g2 wiu 3 Ol ol (Dl
Cmd a5, 0L o o) dms s DL ) 0 (]
Cds S el s STa,ss s il gl gl
OLL G s a2 5 oS o5 sl s Sl ks ol
2 ol L Al i s G 0l 03
=S S sdsl 3 RCP2.6 4 kv s s g
S oo Sl 8l 5p5 80yl 53 (s ol e il
sl s o Wl RCPBS 5 sl s il dal g
Sl Sty s sl 3 s AL e RalS oS s
P RCP26 5 v oy, a3 Plas b e
53 alS Cad a8 Wl e Al s 5 sy sl
b b acglie 3ol s sl 5l rig Ssp s

RCP8.5 5l oo 635, oda s J3lu= RCP2.6

y24

19V Gliwo & bl @ K 5)95

SHalle 0,95 4y o Lo g sl dad Sl 05, Zuda
LS Ol o S el 53 a3 b o0 S
Coos alS o nin g ges sl 3 RCP2.6 oo
Dl Al s s 1 ,5RCP85
Bl la oo rals 55 (Y41 #) Papadimitriou
5 SLs (Y+10) Mohammed o S s o QLIS
Bl o Sl 5 o35, Sts oo S Ll
S eS o LB Y 5T Gl Ko g ar s L
L aclie o o), Sda Sl Bl 0L o ol s
Olss oo 1y ol cpl e 355 o0 sdaline Slaalin 5,43
Sl aS pla e a Sl Css (Cils 5 50 4
Lo 5 ool s s esbinal ool O > (g3lwan
Sldl 5 ol gl uns e sl Sos s Az
odial 53 O b 3l oslinal & 5 bty 555 besla
o Sled 5 Aol Dl il e g tlnl ol Ll
i O oS 5 Bl e Lyl e
o5 L Sl g s A el glaesls 4 o
Jie (S S50 Slm Jrle it o Sl ool o
SEsS s u-f)}% Die By pl 53 o ppses 5
o S U 4 L;?U\AL:..« sl w)b slaosls
Al A eJ.;J); Les 5 5L o 0
L b Sltalie ayes 55 das o LS [ S )15 e
Syl ij} Jhal o iy 55,0 ;Slas pl,\J
5350 S o3l b o 35 55 sl s RCP2.6
8593 4y Tomd (9 30l 1 g5 Il o i
g5 Jlazml (oo 55 ol 508 O Jleal Glialie
Aoy FMalie 5595 4 S 055, 10 BV ol L L
5,55 Ll RCP2.6 s 55 sayl 5 34 il
Izl s iy 535 0 S i b oo Gltalie
055510 LY+ ol Uy o 685 Jlol s 1 ¢ 585
L Jo g8 Jlaml 5 S Slalie 655 4 S
s SMalie 5555 4y Comd 0335 YO LSO o5l

O9A



099

.- CLJ.'J‘lTlL!.Iul.DlS oalbagy Yy pufy Ol ks

UluSas 9 5o 03l jeslj unallclgd

Sy adyl 3 bl 4 b 0iss da ST
il Al 5 (Gl 56y CaSo e PESIY Olpe
Sy 2815 el g3 sanT s IS lajls e
s 53 1 alS e 3 5 s e S
Pyt
23 RCPB.S 45l i s o OLAS ol S3 @Lﬁ
Ol s e e 5L Gl w 5L SO b
slecds Slayisy 4 O 0L Ol pesd o 0
Bl s 5 el 108 Ll 5 (6l el 5 (e
3L3 by Al L axrlpe 4l b4 Sy e e
LRCP85 5l b aslie 55 diL o jzes 55 LB O
bl s 55 i kol 2 RCP2.6 5 L aels!
o bt 0L Son 3 sl s ol s LB
dal gt siass Sude Js oS Sl b Slhalis o0 4
D SOk st 2alS e 53 sl s 5 A2

bewliosl

Intergovernmental Panel on Climate Change

Coupled Model Intercomparison Project

Beijiang

Representative Concentration Pathway

Bias Correction

New England

Champlain lake

Extension

. Digital Elevation Model

10. http:// edcsns17.cr.usgs.gov/glcc/glce.html

11. Food and Agriculture Organization of the United
Nations

12. Hydrologic Response Unit

13. Calibration

14. Sequential uncertainty fitting ver. 2

15.95% Prediction Uncertainty

CEoNoO~WNE

Ol 533 0d] 3 48 5,8 dal g 1y (6 miw JialS
S o Sl dew dals s Sloe 4 Jals

prme S b e LS bl aes S o5,
RS 3 533 84l 3 RCPBS 4l ) by e 1alS
el 533 500l 3 RCP2.6 5l 4 bs o 2alS
5593 4 S iy Olej Do b s 0305 55 Jlaz|
Cd el 5zl LBERCP2.6 5 b o Slalie
SaLS e pslis s say] 53 RCPBS 4l
ol s sl s b 5l dal oS
Ot sl 5ol e Rl Dl fow sl
o Doy 5 OIS (gla38 SLinl als (25 3w
25 5 B s s sanl 53 RCP2.6 (5 5 sk
55 sy ool aslsl s a1 ez 53 Ol 5 03 Ol
st Al Lol es o3 Sle Sl el s sl
sdbe Con sy bas DL &S el S5 sl

Szl il el gy cpl Sl el S5 53 el

P

C}_;j J_]a.> ‘J.‘.'<JL.?‘ L}db J».ALSJ; O}W u<g_.>f ;J.«J“T

3 S A e RIBHL Son gl
16. Nash Sutcliff coefficient

17. Warm up

18. Downscaling

19. Empirical statistical downscaling
20. change factor

21. Change Factor Mean-based method
22. High flow disturbance

23. Low flow disturbance

24. seven-day maximum flow

25. flood Duration

26. seven-day minimum flow

27. Coefficient of variation

28. Bank full

29. Kernel density

30. Kernel density Estimation
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