VWAS oyl 3190 0 yLous (i Jluw ¢ c2b b Ol yo oo adxo
AB/+#ITY :dlio Cdl 40 & )b
AP[YF i o iy o ,b
S T LS g -0

W39 39 (U2 (9 Gllug g1 (ol i O 51 (595989 b (5 Jluduo
1\
B)5

¥ .07 aogano ¢ il wozuo ¢ 1ol s 0 ¢yl S Altflias

ouS

P S Sy o190 ol (it b 45 3510 15l T i Jlg5 9 Lodens 5595 Gy (29 99285 (595 32 el s
Sy el adee aaldl yudi Wigy bl 4 by e combipic g AOGCM b Joo 31 oolisiw! b @iz ol 5o .codls ool aibio 595
o ooliswl 4y g ooy Glaolim! 33 (coulBl Joko ik 3 Luwly ol 50 &5 o cwypr A2 HLEcSH g9 b b FoN=Y+¥s 6,9 1y
Ol 3 oSl Ol ;b )y sl ol o @ly yile Gl 35 @iy yiaghS FIY Coluno b 1p sasl adg>
9 Fowly joldods bl s g2 9 OF 9 mo) Olpedd & Jow ol b ooliiwl SWAT (o259 Joo 31 adge (o295
Bl Ol Gl (Joo 2L 51 lowedl 51 o ol colawl YeeoVVF Sloj 090 50 by (29 3l Jow oo
loey90 50 llgy Olpdl 9 Jlocl SWAT Juo 4 (59959 (ooal8l sloy g1 51 o o 6l (Flllao oo bawgi ond (ol s
9+ 15T cuiy a1 5T 090 g1y a¥le glos yiSIas g Jlus Lwgio 4 315 (yLid conll sld oo gulis b5 )13 byl 3590 ST
Sl wales Sl w3 VA olime 4 axlllas 5yg0 ddlaio (glp AVl Sl wgio 9 CAl adles Liul3sl 1,5 le 4> 53 +/AD
A I yo il walys il (ST 0y90 6ly @l (20 olime 45 210 (L ouds (g5lwannds (LU 2 (20 dmliio LS (puiran
Gl g o Olblie I (5 puF ol Cur ol 03¥ (il pla Bl wales bl w0y IF Hladeds dilsg) Gl (2 bugie

D3 4253 35 oonll] Syl &3 ko (Y5

SWAT HadCM3 3 a5l coudBl i «ililsy 1 gaudS 551g

a.kavian@sanru.ac.ir (J s 0y )65l 2 ct,e 5 6sS pole o&ils csola sl a,Jf ol =)
m.namdarl1@yahoo.com Solw b s Sigsas p e oils (s y13 55T 05 5 eyl S s 5T 205 Y
m.golshan@sanru.ac.ir Solw b el Sigsas psle oils (513 T 09 5 (6,55 (6 gmeiils ¥
masomeh.bahri@yahoo.com 55 oty (g s 33T 05 8 el )l li IS st poT il —F


http://www.sid.ir

\yva¢ Ql.’.'..wU erﬁéj\)s a)l.a.f): LV..LZ db«@b%ﬂ@\kww q.

doddo

& s 5 el ol (slaadlie cr (53b5 slod,955k 5 S e 5l o oy Sl o oeldl e
ailige aedyer Gl 5l ol Dl rizeen g e b 5 G0 Sl (SlaassT lag s Jels
ol sl Lol Gualil ( JusSas bl oS0k e55 5 oloj 0l 50 i Sl @uldl i OYAY (ko)
5 ol Xtegsy wadoe o] 5 (LU Ot 5 lalyo O s Gl rizeen 5 Of glie S pde g5 50 s
JLoa g (eey IS ale S g SIS slasls Galil 5l (B0 conldl Dl i B lale po lulits ol
OV GhlSen 5 gae (Slao) wijladioo 35750 SIS itere |y ooy 05 ST sloams ol w25 ]
Sgaze milie 3l ooliwl Cyz zuoro (s5,aelp 4 a5 Gl b pae sl el 5l (SO o8l Ol So s
OYY oKan 5 S Bl ¥+ =0 g 5 9,b) 0 oo SLLE S5 O

el goped & b g 3 g pBd Glejes GBI L Bl ki sy oS wilandls pledl ik (S
S5 (Yo F cplaid g 500,05 g aslys Koo Ol inis 51 (gl sliie 395 a5 03g0s SWS Ol a5 >
sladse 1y ladae b8 oal ool ol i b 40338 il 3lusl ln 57 soses 5055 sladoe
3 peldl Gom 4w sla asls des dcule GCM sla Jow Bua ol 03905 Bgyme (GCM') Jlg> ol
2095 9 Sl 0l slaie g2 (eges (305 sladoe )3 g BB cedldl felse don il atie slaasd
so5es 905 g slaJas 5 (OGCM) (ugldl (agae 33,5 (AGCM') 52 (cages (53,5 i 4
Sloy JolSS o0ins ress SYoles 93 cagas 53,5 sbaow ;5 gl oo pundi (AOGCM') 5> — gLl
Gl Jas OYAY 0 Slee) il oo (o 00 3905) yawes! S3L ¥ b bl o jlad o o Jbou (i,b wb s
ookl segec 50,5 sism sboow 3l NCPCM 3 NCCCSM IPCM4 INCM3 HadGEM HadCM3
9 oo oolitul Cu pae 9 Ol wlie slp Siyaeln polaieds pwg jebar 3T lalu ;o a8 sidbise s
(VY (o OTAF o) 5 ailgy V¥R 3,50)

Joe g ool sl LSl 5 Loty 4 sdee jebar 5 Cel Sglate ol wm B e Jae gl 4 slexel
Sllgy el (Rl az )0 G Gliee 4 ey 0,5 los ST Slea slwosls 5l oslinul L wo)ls (Stws SG 39055000
OHlen 5 (sowld dw Slasdllas jo (YoVO ) en 5 SSIS) by oo iol¥l ao o ¥ gl wlie o
oolital by coisin GCM Jow b Les 5 S )b jlade 1) slaldS slayl8 5 56 walll poss &l 31 (VYAD)
3ot @l W3S 355 0anly Wy, by 5o 1 Sl ol 3l SWAT (Sojgly o Jow
5 6o slools 4 > Sy Jll g ol 3 g cutgeus )| laoks jo bz lalS cwyp 850 sleo e sl
Sraneih gLl eges (58,5 swigm sla o 5l osliiul L (1TAY) o )Sen 5 comsld amd oo LiS 1) (09,2

L. Global circulation model

2 Atmosphere General Circulation Model

3. Ocean General Circulation Model

4 Atmosphere Ocean General Circulation Model


http://www.sid.ir

" — Sy ol s S (K5 3mke 3Lk

Joe 5 oolitol U 5 wisgas sl yeds by jonl ddss 00 ool Slpads i 4 pliBl A2 5yl Co
2oy Vo1 5T oys0 gly o0 awgie a5 ol i ol 5,8 oy |y arddl Bk IHACRES e LS,
5 SltdiSs Slallhe plsie ol 20 el e 3B b alaly o jsbiren 28l saly als
1555 5l Sldlas o 5,8 ol 1, OFAY) GLlSen 5 6,51 5 VFA)) o Kan 5 5w «(1TA0) o), Kan
S5 Ol glie y cosldl Sl ite BT oy 4 SWAT Juto 5l aolizasl b (Vo) F) o 5an 5 Lidss 3
oRlPl b g @l G5 4t jo adl GalS of @) sbeadlge ples a5 oo (lis (iluand mls wsls
2 el s 530 bl ales el Sl eslanal b gladllae o (V41F) o Sen o (ol el adly
Sl @bl aled lidags 5l oolicnl a5 ols ol gl s S (o) |y slail e bl @) (20 5 (St
Wagy 15 (V10) LKan 5 b Sldllas & ol e crmizmad 500 VU oLl casldl Oliais (g3loapd
iy, 23 » el ks b b by o ez SlnsS slarsg> 50 (Y410) oyl 5 K 5 Ll jlagz
N b Selogd plsm g Of @l & Joe ol (b)) o5 Cutls 4255 s (nl 0 b adl o8 o)Ll
il 5 1, (gaiedsy] ik lallle ez o ol b camo e ) ) oo 5 o] Sl pais Jlaisl Ll
(V) Sl g S3l) aiS (oo ol 9 oaldl i 001 50 (Sl yine slapiunn

OFAF o 5 (lsls) 4l S o YAV - ol lawsgio b 5 009 (g0li5 Cunsy gLl Sl el ad5>
o8l Sl b i 5 S8 50 oS g, nl 5 e Sl 4 lhaisle il 3 wlsg, cp ol
Al 1)l assm Of mlie o pde 9 (goge G 5 Bl ee Sl Sl ailiog; by Olpsd g, ade>
5 b iyl fp s aosm s 5 (Sl Slieis LARS-WG uldl i Jao ) eslitl b o ol o
b aalllae bz (23 Wy, 2 Sk (nl 3T SWAT (Sojglpame Juto 3l oslitl |

Ub‘_,‘bg)glboéb
axllio 8 yg0 diilaio
ey 0y Jd oy YEO YY' B YH© fo On 9 S Job OYC Y& b OV FY O dnlllas 050 ddlaio

Logie 0Bl gupe yegkS VY o Al she poul dogs Cawy () JSD) Cal sad @dly o055k Ll
Yoy Blas 5l cae GYeb eVl Sw)L ol hwge 9 adlb oo ol 5 g8le 4> 0 A sga> 4Vl sles

sl plaogs ) ddsz By i3 50 yadee 1P 1S has b adse (6350 Loy S 50 e e


http://www.sid.ir

\ya¢ QLL».:U crA:jb: o)l.a.:» LV..U dl.wc@:.la L.:;u C)‘}b\&u 4l>u qY

D\o“'.'."E Aye E 6‘°Y.'."E aye E

z N z
-O-j sy
g g
o~ o
3 -
=z Z
o | -
O o
il 3,
-4 Ll ‘) =
el — 4aalAn 2
3 b S — 2

3 . . . . ]
a el esd, Jow oY Yoo v :

High: 0+ -

= z
e Low : YVo (i
° T T T T ]
b= s
b MY "E YO L UE Ayo‘u.'_nE AT "E -

adlas S)ge adlaio Coad - "5.0 :) Ls-w

2599y Ol (gilwand

SWAT (599,02 Jow

albog, 0z (o9 ilednd Slp 225 5 Sepd Ly, 4l SWAT (ver.2012) s 555 Jae ebos (nl )
gy bwgi a5 Cul e g desn (Siglsyeee Jae S5 SWAT Jas 85 13 eolaal 5550 jli0
loailze il 4l dnwgs 122+ ans sl 5 (USDA ARS) IS, 1ol (65,555 ol ecsyolsS colivios
(Vo0 i) Wil Olyid a3 2 5 oelll i(s55l5 000 ol SWAT Jowo Lol

Joe 12l g eslo oL 7 pid
£9) o)l 65 aii (50 Ve Jobo o3l L (DEM) glas )l o068, Jow Jols SWAT Jow S sleosls
(AGRC) w0 g,l50 (AGRR) I ¢,150 «(RNGB) slasg &51,0 (RNGE) ale @510 abgs o oS b (g0,
S sy sl (S SGielg 0 09,5 (wlalp) S g4 Y L S aiss ((EXPY pL (FRST) [
5 2SSl Ol az o (Sl Jels wlilss o)kl laools pimen ol Jow o)ls (o5 S JT Slse
ool 5l ailyg, Sley pE b p Y VF LB Yer e gLl Jlo 5l olBis VY (sl ol Ce yus g (o Cughoy ¢ JBla>
o o &l Kiwo,S (5 yeg,aud oS! & by e Jloalie by, Lol ob ags j5a8 owliilsa IS

Al ad ohaisle gladlaie Gl eS8l H (Ve e =YV ) wline Sbej o0 sl 5w puul asg>


http://www.sid.ir

v — Sy Bl i D1 (S5 s pon (83

J..\.o (T L0 § 6:5&»:‘3 Canxdad pus LW e ).JUT

atden 35,)10,95 5 (6 i Sl 5185 gl el Sl p3Y 85 35l 3E S (295 2 5oL sla el
OhlSes g s9rulie) SUFIZ 0,080l Lawgi Sl 5l al> po (nl 805 )13 4z g 0590 Joo (mimsly 099 5 5
p-value ,olae 5l oolaiw! b1y b el )b comslus Jlade oy 68 () .ol ploxsl SWAT-CUP 138le 5 o (Y- Y
slass (o yial )by Cols Judos sl (ipgh cpl jo &5 WS 0 Latrin Jow gzl )L cpaiz 5l o t-state
Sl ol sl yho a4 oy prvalue jlode g i t-State glhe 08 a5 jlade e 0l bl 1SS Fe e
S A VAT LY gilolo)9o sl Joo & (639)9 (owlidlsa-ol Lol ol oo )13,55 2 (6 i Sl
Joe Frwcome Gl bosls a0 Yo g Jow ouwly sl bosls wojo Ve 805 las o b g ol apd Jow
ol OBl Joe miwiono glp YoVE B YN 0,00 5 Joo (miwly 6l Yoo B Yeee gkl 090
5 (@dSSlom 25 30) NS' (o6l o) R Ll glaales 1 Jos bt coiS Julou jslaten,

A eolatul (Uas Ol po (Sl 4 ,) RMSE

o8]yt 92 5L g

ol g Sl gles (JBlas sles (il ow lp 1) Slaslin sleosls o Kwwon 955 LARS-WG Jow
e onl o 09d o0 Jao S g 5 slas pw olsl 2 5 ()L €589 (Silutand (Ve - ¥ o) 300 )5 &
Sl odlil slopiie 5 6T oo )3 osliinl 590 e Ojgot Whide S owlidlen la e
Uik lbesls (Ve o8 saamarl5) win,S o welits anldl SloaiS )y S S 050 dblate b colie
loosls 5 W55 (o0 )13 o)z 3590 Jsl 4 ye B Lo 0 5l eoliinl bole po (sl Sl 0590 4l ) il
Selo y2 50 ailis) slagil @isi  eSilos 5 g St glojg, slawi pulai (g le] Slaseis (ol Cqz (S0l
VN0 ) o 5 SS) Wigd oo 428,554y Jlos

ol slog s 055 iz 3 (e (AOGCM) 32 agas 505 sim dur oo Sl oslic
A oldl g3loe CoabiBpas  ilize Jalse (V0P e 5 (b V99 (GlKen 5 (SY) sl
Slalls glajl5 jlacl olie s VA0 (l,See 5 ) 0baes) (o8l Joo (Scalins jlsle o will o )l
ol Joo 7 bS5l Buio cpl 50 jshatecnl 6l widlioe Jolge oot S (VNN GhRen 5 S 60)
Olpdd St Sl A2 4l v NCPCM 3 NCCCSM JIPCM4 INCM3 HadGEM HadCM3
Coroz oy oy 85 lai o o 4 A2 o Ll oolainl Yo B Y VY glojoy90 j0 ol slo el )by

L. Nash Sutcliffe


http://www.sid.ir

VAP Olenls 233153 0 jloh i St al Lama Sl blos s a¥

(Yo o) IPPCO) &3S 55 olie cpmnd gz )0 sladlaie oFaus b goladl a0 cdyin 4 S (Kils g
(Y’ ). ‘(5’)‘) Sl 00 oé)jT \ Jj..\} o @LAJ uwl.a.o.‘o).') GLQJ.AA Le .‘95)}4 Slascine o4 ul.?b.)‘

o8l Ol i olas by (sly ooliwl 050 (sondBl gla Joo Slascie i) Jooo

PSS IS A g0 Joe iz ol | (Glear (ooall Joo o
YO X 0.Y oS! ' Jola wlidlgn o lal 55 5 HADCM3 HADCM3
AN XY Sleadssl TTM Joe apolos! owlislon s HADGEM HADGEM
°0° %) A, " gsae wlusl, INCM3 INM-CM3
VAN X O.Y ail oY (gens IPCM4 IPSL-CM4
P X F S5 e fom o 35 1 NCCCSM CCsM3
ALY X ALY (S5 o T oo Slidos e 35 NCPCM NCAR

OHSen 5 Ggmad) ailbce (aime pole gyald j0 Com o ege )b g Led Dl ohgt peldl s anT
g oaly cwlidlsn oyl Ll Cleln 5 acin sloo S gloo ¢ 5L ailjg, polie Guiow ol o .(VYAQ
A A3 a8 wlidlsn losle Sledlbl g Ll S e 5l an,

S oyl 392 glay )l S| e AYVD dadg> Cawd (il 9 CawdVl o adlllas 090 adg> j0 a4y a5 L
ls2 5 of Slieeis Wiy 09,5 (oleagny 9 (o) ssbaions adg> StV 5o o] Sy 5 S Gmly o olSi
ooty (55lwcs o 5 i (¥ Jgaz) o Jloel jgle (sloolKiny! 5 oo samlive ol i 13l s 0l Sl
Ao Ve glaools b caslicts Jow (oriwcone dl> o aiads 12l a0l 0,90 sl b o jls 9,50 sl b1 sl 4
53,5 oolel 5 laools (5 yglaaz 5l ams (Jae (iwly (iSu 50 o dunlie axlllas 5,50 (sloolKiws! Slamlie
D55, 0 slawd 4y eelBl Joe Guiis cpl 0 o [zl oy90 ol (gl Joe oY+ Vo =120) 4l 0y90 sl Loyl
RMSE 4 NS R? oo Lol 5l oolatul b o Jowe b, ad e 50 08,5 J18 L)y 0550 odel Cwots gl g 0l
8,5 )18 byl o 50 cal caslive slaosls 5 Slllas sl Jow lawgi ool adgi condBl slaosls

Met Office Hadley Centre

- Met Office Unified Model TM

- Institute for Numerical Mathematics

- Institute Pierre Simon Laplace

- National Center for atmospheric

- National Center for Atmospheric Research


http://www.sid.ir

® — Sy ol s S (K5 3mke 3Lk

adllas 5,90 cwliiilgn sloolSiny! Slasin ¥ Jous

gus,| @il 2 | abdlp Jgb | il o glaolinl | a2 e ol
YA3) f.-00VF INARNAYN oals

V- FoYVY-0 g YAY Olbo

lag \EXI4f4s FYEY-A pligos

\YO- ARARARS OY-#YA JERLY ouds

YY- FoVA-AY FYYFAY i 0,5 (adg> Canwd ymls)
AP YAa0fAY FAEYEY Sy

\YF- £.-p889 Fo8VNE Y

V0 - TaaYYvyY IARALL 9R G

YyYeY. YAfFYYAY INRYARAR a,

Yf.. TAAAYAF Fo88eA Jaib &y,

Yf.. vTasfyYyva FoAE-0 P (ad9> Cawd¥YL)
Yoo ¥a4yYYTa SYY-A- Slgal

SWAT Jowo b (5989 0 a9y Ol g (6 5lwduatd

Slas3gyg 5> i b SWAT Juo 53 5ol adge (Sujdlsnd bz w3 695 2 waldl i 23l o)
sladse Gla s> b caline adg> ) 50 30 B o)l | QI cnl (e Joe ol loands JB Joe
Jlesl 1) 5255 amSTies haw g Cushy w55 (Rl iy slod atpaS glos « Sl Slyets Gl GCM
STa 5 o slas il Sl pesi e 53,8 Jlog] sl osliial 3,50 Luly, (Y- 8 o Sad 5 Agi,T) a5

VAT ol g lojals) wilioe 2j Laily) Gllae

Tone = Tone + Qe (V) aslas

T = Trun + @ (Y) aslas
wetd fmpm

Raay = Raay-(1 + 2% (F) aoles

FSlas gled Thp « S95b 50 Olss 0o )0 Aljpep o hoo o 5 adg> 5 0 (SL ke Rggy o5
g 430 o ailye, JBlas gles Ty 9 Lo 40 oS ATy o wgmd 42,0 s il
Al sl SWAT Jas )0 ailale jabay &l s ol il o

oo § (Fowly wles glayell g w0, (5 50g, 00 olSiiusl slaosls Sl eolaiul L SWAT Jow

sohite 4wl 0ol 03,91 ¥ Jgaz 10 (689,9 layelb a4 Cad Jow comles Julos 1 ol b s
polae oL ¥ Jaax 0wl eolatul Sldllas adlais jo wlas sl sl )l 5l SUFIZ oo oS Lags Jow (2owly


http://www.sid.ir

VAP Olenls 233153 0 jloh i St al Lama Sl blos s Y

Silwads 6l Jow slz!l 5l Jols o ¥ USs ccanl ool ools Lis ol aseive digs polae 5 ba 2ol )l
O e a8 oo Gl riwlos ¢ (Huwly slroygs slp Ty Ko )5 (6 g e K] o ailale lily,
& bwgio 4 a5 Wilge 4l oS e YAAY L plpy YN B Yere Slojo)e0 (sl oo (g3lwanss
5 Sbej oy90 i1 gl onds (gileand oo Hlade 5 adl oo Soop (a8l caSe e YVIFY) onl (5,50l
2,18 )18 as )0 A0 Cosladpac odguze

Oley b aS s s Conl 03,5 (glwands grmlio jsboay |y sl (20 olie 5 zsl (20 £9ds Loy Joo Grizeen
S0 AVIRY L plyy oo (gilwdnds gl (20 Jlake opyiion alols> b gub o)l callae ayal Sail olas)
Feo Ao bl 2l cpl o eads (6 ,Soslail zgl o0 jlade o yiin a5 wBl e Ve Jlo (65 oo o S
3zl @0 ilwans ;0 SWAT Jow o5 ablgo oo VoV Lol Sl Jlade g 4l 5 oS
O 55 (V10) ol 5 ;50 5 (V210) en o SISIS (AP Y-+ 2 5l 5 (i) oS 5 0 Dlalllas
slala ol ool ools L Vi) bas (g9, o Jow ilwand ¢ Slaslin polae 2aST, ¥ SS jo .cal oals
(O Jg95) ol oo 0,95 dilaie Ll (sjlwaccss &l oYL &8s 5l Jaw a5 ols ojLis 5Ll

SUFI2 2,631 51 oolatl b cowlus Judox (gl aslllas 550 sl il )l :Y Jgue

P-Value t-Stat Olxusy yalyl
-IVY - 10 day) ;o> b Gl r_LAT_TTIME.hru
< IYY < IFA mm/day g5 ¥V j0 B pogd &5 v__SMFMX.bsn
<IZA «IAY (mMmH20/mm Soll S cosb, cod )b 5 r_ SOL_AWC().sol
- oY -/30 HRU ;5 ;0 (o) bawgio s r_ SLOPE
-Iv§ VA Bod 05 0y 5| (Sige Sgro cu pd v__GW_REVAP
ARS VYA olS by Ol Ll ol 9256 r__EPCO.hru
-IY AR i 0,00 5l Gree jaw 4385 s v__Rchrg_Dp
-NF VY (MM) ni; o e gl ol e Jilas v__REVAPMN
V% \/FP S ¥ Ok ey r__Sol_Alb
-1 VIOt alsog, Siile ooy V__CH_N2
-1\ \ISY Gs,) oo Sy, w3l ooy V__SURLAG
A VAR (©) Gy ok sy g2 slos Lavsgie V__SFTMP
“[eYY AN Gey) ab ol o W b V__ALPHA_BF
-feYF YIYY Gy syl 00,28 glas L3l LS v_TIMP
ofe ) Yiov (€) By 0593 wgd asly (slos v__SMTMP
ofe e \ZARY SB eies Gl 556 r__ESCO
R FIEA MMD ji5e Slgoms cuolan V__CH_K2
FIVA (day) JUS alss oo v__ALPHA_BNK
AR @r/em3 S ooy JE> r__SOL_BD
SINY s o lad r_CN2

el 0as 00ly lade (H1) 4o eyl 09z g0 pwolie 0,8 s Glixeds T g onds 00ls Hlade b 0gzge pwolie 40,5 0350l slieds -V


http://www.sid.ir

Bl s D 1 (SC5 s 5den (5Lt

SRCHH I

av

Floslinal b sha sl ade> sl bagl ange Jlade 5 (mly slo i)l :F Jgor

5,

SUFI2

X

pze
IHWOMB_WZ
EN AR EINE:
N w

5|90z |3

<
N EEEE
Iul..tA\.\uw\
w - < | &
?‘.Hhv J o | .
3 . s

[

2

m—05PPU WM s ——

A ers™ (oo

FO1-120
FOL-1nT
L 0] -achy
Lo -usp
FG0-100
Fo0-1nr
L co-ady
Fa0-tep
F80-120
Fs0-Inr
L si-achy
L qp-uep
F L0720
F L0100
L -y
FL0-E
F o010
Foo-1nr
L op-ady
Lop-usp
FSO-100
Fs0-Inr
L cp-adhy
L cp-uep
F0-100
F FO- 100
F pi-achy
L - uep
FE0-100
FE0-Inr
L cp-ady
Lcp-uep
F20-120
FZo-1nr
L zo-ady
L z0-uep
F L0120
F LO-1nr
L 1oy
L [-uep
F00-120
Fao-1nr
L 00y
L 0o-uep

+ . . . 4 . + +
- - . = o - -

(ol g i o)

(oLe) Lo

A ers™ (oFTexl)

| pL-1r
| 1A
| L=
| e
| £1-40N
L €108
| ¢1-1np
| £1- Loy
| €[~
| ¢-uep
| Z1-A0N
| Z1-dog
| ZL-1nf
| Z1- A
AR
| Z1-uep
| [[-40N
| [ 1-dog
| (-1g
| [1-4e
L1
LL-usp

(ole) Hyle

Ww (L_J L;L...ulj (u:.” 1099 )0 «_)U9) L;)L.:A.:.A..a ‘5‘).: SWAT JAA ‘51):>‘ )‘ J..al} CJLA.I .Y J&&


http://www.sid.ir

\yva¢ QLL»JU erﬁéj\)s a)l.a.fh LV..’;J: d\mc@:.la ‘b.::u C)\Jlél&u dm aA

A Yo -
e
£
3. y
j? 3 A
3 3
3 ="
- o)
E Y- E
= 8
T T T T 1
v £ Fe A . 0 v L) £ Vo
(m3/s) Slaslive oo (m3/s) Slaslic o8

oo (o wly (Wlio,90 (6ly ol (gilwancd 5 Slaslie polie o otV S

e alesg, ol @9 @leand Gl SWAT Joo oIS b0 Jgoar

Ls)l.ni ‘51.949.&3
099
NS R? RMSE
lg < VY <V Z10Y
PESOT -IVA -IAY VRID

ol (5 o ) ol s 5o
V) al oj90 slp an) 5 oal (ulidlss slaclliwl gl Ve (5L (2S5l ol ok @it bl 5
Jlo 5 yiaskeo PFY wibaie sl 6L (B aa paiman iboe siailes DFY 5 FAF Cosay (Yo
s e, ol ol ¥ UK abbise 1998 Jlu s esdee P30 8Vl Bl At 5 T
Sldlas 4 azgi b ans oo (Lad YoV e-V V) 0500 sl |y Slllae sl Jow 5l eolaiwl b (5L g Les slaosls
s 29,5 4 by ol sloo, Ll (1YY ()] 4 ol AT ]S 5 dal>) ouls ploxl
Lol 0l ools ylid B Jgaz 50 sdnl Cewsds @l a5 wb e Sldlhe sleellin! I Sy o el
0355 ooy ly 55 Skl Sl eyl 50 52 o aslllas 5550 slaJue 45 wims oo i )bl (slaayles

Wb e 8,95 0 5l ol A g ol slaools


http://www.sid.ir

a4

W e ) s

(R PR

----- Slls p il s D13 (S5 gotn s5ldote

- 5
w—Hackrm ] w Hadgem wm—mINCMI w— [PCMS  mwn NOCCSM wows NCPOM = + (/28 bl

e e Mwooap My e i Ag S Ox Mo D m Feb M Aw Mw  hm  Ji  Awm S Oa  Nov D
oy [

—8—Hadm3 == Hadgem —a— INCM === [PCM4 = NOOCSM == NCPCM — . (Slablda

ol s 2) s
ey

Jm Feb Mw A Mav Fus Ml Awg S Oa  Nov  Dec Jam  Feb  Maw A Mey Jus  Jul Awg  Sep O New  Dec

ok ke kel oy
"W
’
/ A
24 3
e
.’i .
o
& .
jm  Fd ) Am My ha bl Aw Sep  Oa . De Jm  Feb M!hwhnhl;\wiswm,\'ww
i) e} . ey slay

(ool o8] o sty olfms] el Ceas) Slelllas (slaJoe b oolidlsn sloosls (0,5 ubiio ) b :F JSCs


http://www.sid.ir

\yva¢ QLL»JU ‘VA’)")J a)l.a.fh LV..’;J: db«@:.la‘b::u@\jbbudkbu Yoo

(VoVN-Y oY) onds giloans 5 Slhalin gboosls (o owlidlsn b ,iie riwlhas sloo,lel :# Jgus

Glolo )b il PHTY PR RSP PRI I b @Slas oo (il
NUSIW B P AW

R? RMSE NS R? RM SE NS R? RMSE | NS
HADCM3 <14 ¥/ -/ay - IAD -I¥ -/af -/aY Oy A
HADGEM -IAQ \iig -/2) -IYA -I¥ - 1AD -IA% -/¥a -/ay
INCM3 -y A - IAY -0 -I¥0 - IAY - IVA SYE | e
. IPCM4 -IAD \AT -/aY -y AL -Iva -3 -1V -IA$
NCCCSM *IAA g “IAA -190 -If “IVA -IAS ¥ Y
NCPCM -IYA fIA -Iva -IAF -Iv§ -1AQ -1AD SYY | cIAE
HADCM3 <IN¥ #1494 AV “IAA Sins AN -IA¥ - vy -IAd
HADGEM - IAS YIA “IAA -IAY - vy -/30 -/AY -/f -/aY
INCM3 -1a¥ £10 -Iva -/af -I¥ - IVA -1V - “IAA
" IPCM4 “IAA YIA -/aY - IAD -IYY - IAY - IAY -IVE | -a¥
NCCCSM -IYA ol8 “1AO - IAD -If - 1AO -IVO olF - IAY
NCPCM - IAY \iAx -IVY -IYA - ¥ -IAF -/ay o -IVY

SUlgy 9 ook bod Ol pudi' (o 2
ol plie slagtns ool slaite Koo 4 Coms Sk 5 Lod ol sla o 55 b 4 azs L
e 53 0l 895 2 Boee Bl o sauay B ane s adgl Slidlas w5 ) e «s3,0lS
0,99 ;0 adhis Pl g yiSlas gles alale Cow 3l hawge ¥ USS 4 azg L .(VYAF (lael) il
2l ey BB sl Gl (eul) cawspml 5 (au)) cawdVl wlillenr oS!l gly oad (g5lwand
Gy Lo Guldl o iy NCCCSM Juw Slllas slo Jow cpm j0 oo oo lid el 5 L slo Jad
5 CawsST (Vg slaoke jo e ool ases jo e o olis 1) AVl jiSTas 5 JBlas sles &Vl lawgie
g o ffe N JBlas glos iolidl g ol 3 il a0 Ve F 5 [P0 /AL o gy piSTas gles iol38l el
5 g0 Sldlae jo @Bl s B o Jlo 65 laole o oo ol ol o ian o5 il 4z s [P0
P IPCM4 Jows el oass flgie 55 (OFAY) ) Ke2 5 oyloy (2lo, 5 (Y210) ) Ke2 5 b (YN ) o), Sen
Ot 53 INCM3 Jow g o)ls 1) (Sail samion eSS0 sl o a4 cond Sldllas oK) g0 2
Sols ;o waly oiug! (sl ouls (giluad 090 (o ddhaie wilale SW)L lawgie o)lo 1) Sw)L co s
Seals l,Sl ole plo j0 5 a0 plas |, Sw)b ioldl Slllas slo Jow den 3l ocolaiwl b o)le g yuolgd
olo ;o HAdCMS3 Jow L 5 yslss ole 0 INCM3 Jas 5l eolaul b asy ) oas! gl g conl o0ls 7, (Sas)b



http://www.sid.ir

M —— . Sy ol s S (K5 3mke 3Lk

3 52l slole )3 18 adse Sl bgie 85 5,5 ol plsiise S s e o3l £, Sl T3l ole

Syl clhe 5l ol asg> 40 (1YAF) jlasl ldllas i b as cél vales ioli8l ol
A0 adgr Vel ) =YY 0,00 50 5lhe asg> Glly, Sbey 5w g Jlesl SWAT  SGiglg,oue Jow 4 YoV U
60,90 4 o (YoV- BY-VY) Gﬂ 0,90 ;o 1y aldog, b y> 20 albble Guw SYsb Ol sy jlaae & Yo
wi e ST Sl 0ys0 sl S wleag; ead haghe @l @0 5 @0 bawste e wms e (las glaalis
Gaxg Las ablbiow o m Vg VY i pay oo ials jlaae lewsli g )l Jad gl a5 Jloyo cunl aisl
(Sllas dalaie ;o yie OF v glai,l b wigles ald 0429 5 5yl (sloosS aludus o 5lh» ol asg> 48§ |3
Eori oyl cillae SluwasS gbln ;o oo jals 4 bge (VYWAY) ()Ken § cowld Sladllas b alol> gl
A o gadis jsbor g adlbige wl 0)90 | Sog; o5 wilie sl Byl 5 ST ey sln sl lae

Sl casllae
95PPU W o co, Su)l T lalio SuL = STojes o o sl e g T Jlaelee o
YA -
16
&
1% -
%
2
Y- \ o
i &
. 9
Voo
‘?l A- 3
% 9
.3 £ Yoo 1\
2
S
Yo
Y.
Y.
0 0O 0O = == aMmMOeenTIT TNV NDL YOS DS RN XD OO
SIIILIIRITIILRIIIIILIIIIIEIILIIIIYIRIILISYYRRYI T
5 2 85 2852 85 2852852882385 28583288282558¢8 0%
(olo) Lo
. o T . . . o S
3 psul Abgm o YoV V-Y Ve 0,00 ol dilale by, (g5luans B JSCb

s Gl slagl i 51 a8 e wilsog, (Soielsmud b, ol Slyis 15 )y ol pol Gaios
JPCM4 INCM3 HadGEM HadCM3 o8l Juo & 3 jshie ooy sl ond slol aile 58


http://www.sid.ir

VAP Olenls 233153 0 jloh i St al Lama Sl blos s VoY

SV Slej 0,90 glp Ol Jlade 5 ol coliiwl wiil 0 AOGCM (sle Juw 51 a5 NCPCM 3 NCCCSM
3,90 s Jas aS ols lis ed8l sl Jow 5l Jol> ol obj)l ol Zlseinl A2 el g0 e <o YoV
9 J8la> sles 51, NCCCSM Juw aiiily oo jlo,95 0 combin LS 5l conddl Olyoss SU5 51 sl oolina]
e abd o L el )b cpl lp 1) Les Giolidl o eS IPCM4 Jow 5 iolidl cp jiin iSTas gleo
S99 b oplple wlasls 1) coin S IPCMA Jas g cpyiin INCM3 Jow dihie S0)L sy
oell sln Joo o ol 31 ki85 550 canlBl slo i sy pnbpae RIS g L Jao gl (IS
Jow al eoliwl Sai)l g Blas b Slas glos cod8l gloyal )l o Olpss lade s sy
Sl it sliints ez 5 Slal o ol peslCaiiyn 5 s 305 & 4255 b SWAT Syl e
L SWAT (Suidsmen Joo o €lsss, oz 00 5 weldl poeid Slass bl gz 08 Sl ady>
Sloslaiwl b Jow sl el )l cols 5001 s uinly S 0,5 (6 g )0ud oK) Slamlice oo 51 eolisu]
iy o & s CN) ionie o)l el adlate Slogas 4 4255 b o ols lis SUFI2 2,550
FB jsba Joe (gilaand gls bl cnl jlade ;o Swl Sty Jloel b adlioe 1095 p Comlas (2 i
@ argi b bl Coenl Bl )l cpl adhie 10 6 yaeln g Conde Sua alplh WS oo et s
Mys5 2 smilin 2L 5l adlate (Safgls e Lz Gileaned sl SWAT Juo oasl cassay bl cul o
Sogme N9y rizmed Wb oo (Flaalie ggl (20 b cenliio cad (Giluancd 7l (20 €485 Gloj 9 oo bl s
ot (omal8l S5 cal sy w65 bl ,%00%s b Slaslie 5 608 (slsend Jow BT 500 J55 s
&0 Ol a5 ol flias b ol obj)l ddlate >g,5 0 dlol> Olyosd g ol Jles! Jow slas3g,9 p oo
Ll cals walos 1) (@ Gl on i sl Juad 0 VoV B YN Glej 0y90 slp 5lm ailssg, ol
3k B o sdel Cavoay mls 28l walyms alS wo 0 VT Jlaae 4 5l wilbog; bawgie oo Jlade S g
35 e A 3 o sk 5 Sl ey 5550 el IV dnailhe S Sy s
Soxdy 50 reldl gt 0gill Ol Coenl Glo e pOl> agh @l il Lls adse Ol mle Zupe
Sl b, sl asg> O mlie Cupae o |y ol slasely 5 weldl i S 4y az i p53) 45> (S35ls 000

20,5 oo S Ao

&l

09,585 siul aogm 10 il Lois  So3elg aum Sl bl dOYAY) o (655003 ol oo Gl Lo jores (58]0 geme (5,31
OHFV-0vY R PG o)Lo...i'a ‘p...m 9 S 0590 S 9 &_JT ro9l.c A.lm

)‘ sl L YeVe-Ye)) 0,99 40 )w ‘5;‘ )Lu L_‘?“‘JU"“" ‘(\Y'ﬁ~) ul).cb/ (_g)j‘é 5L_,>J:.4)LC u,JLoS [ ON- Y ‘;{L Ggwge sJ}.u d]wl
SR e o )lods YO 0,90 «S> o u] alowe LARS-WG oS wlide 3, Jow Lug ool (g jlwands L_,;Q.J.‘ll sosls
NVAF


http://www.sid.ir

e — . Sy ol s S (K5 3mke 3Lk

oolawl l; YeyV-Y-YV. 0,99 L_,;Io uLw)J UL"""‘ u,JLwS.w} ms ww 5(\‘”“:) d.o.‘ab uL.ﬁlf).b PN LETS .\;5‘)-.».0 5)3).Q) d)lj)J
N oty 5 oz oolod AV 093 cimn) o (28l Ao iz (sagee A05 Jao ¥ (25,5 led ol

Sy 3 el s SIS gy «OTAY) )l (oo ngrm Jugd 00l5le) s g g cogia oghnd sle S SU
O)Lo..ﬁ) ‘p...a.a: 9 S 0,99 Sk 9 »_)T dl.?u s(‘;).u uL‘?ula).bT QL....J‘ B L§L> ‘5‘>" )JJJT d..o9> HELITY aJlas ) )4).:—‘ LgLﬁd.‘aP
AYYO-VYYYF “pods

Silwacd 10 (AOGCM) 5> cogec (50,5 laans o Slee miwcors (\WA+) ews oolill (Playg JS Lo, sal>
DV=FY ao ooz o)leds ol polbe cwiige oo (ylo,S sailain o Les (slaosls

wL.&n).:) }l oolazw! L Ql).gJ Brocoes u*‘)L 9 (%) u‘)-u.u ‘sil{))‘ (A Y20) Cyo L:.au.;L.c RO o.\...a.:L e )yqu
i 9 J.Q) 0,99 5‘5h.o.|o LgLﬁlP 61‘“;}"-“’5)-’ dbbo Neyy-v-a4 0,90 4O 9> (RGeS u,ds))f el LgLﬁJ.\.n L_‘>'>5)’> u,.tLoa
\ ‘V—\YY‘ 18 ‘le a)Lmi}

el alog; (20 5 Ol 2l 5 (soeldl Slayal)ly Slieeds Wiy, (o COTAN) L (0l cdogans ()70 (Hdae Jlygims
Ol olBasls (&l sl i Gimled paiin OY e degesme

)..JL o ‘5;‘ Lgl.ﬁo)jé o MP uuj) UM B SWAT J.\.n O).g)Lf 5(\“7\%) La).‘lc g_;‘lj‘CL‘“-‘ 5Lé).\.o.>u 6))0535 s)SL UMO
Aipors 455> S59giladS g 000 o i o8l s Sl3E SU3 P ((VYAY) aome a¥o wmw wy e o bhas by oo,
AYEY-AYOR :(P)VY (S 9 »_.)T Al og,

2 o5, (3l U5 f*-"" 0397 159,90 anlllaa) (39l J;58 I"’”" 097 Doy @ ()l LS J ) (ATAD) e Sl
Do b s o

Cmogo sw.a.lﬁl ).u.‘u )J| 2 99y o.\.u‘) dil}éj) Ub)’> u‘)-u.u u‘).:‘ 5(\‘“/\&) S g9rno ‘5«.{)% o e M)"‘ o ‘54».-413 L)
.Ql;;))‘ oKisls g'_'Jl)Li;.'L.Sl ‘JS‘ ul} ‘M.lél o35 (VYAY) s c;LM.c

Jae b sha sl adg> 10 Ggwy 9 Sbly, (gilwacs ((VYAF) L3 650 (ol ol Slgy desme idlS cablllae yLglS
Aav-v) \UM ‘M 9 J.Q) o)‘.o...':: ‘u‘)*’r‘ u.u.o.!o LgL:ﬁ‘).'} LgLQu“‘"bﬁj" d.l:z.o SWAT

Kg>  og0s u.;a)f 6[.me w.:JaS'bJ.C 0)5.;.9) L ;.;Lilj) » p...lsl S )uL «YaY) le‘ G?l;b ‘m.mlﬁl L9>L_‘) cagll wlﬁ
AR (RO jaw c)La..i) ‘P)L@‘.? 0,99 S d.]aL.n @L_el]:} Slllae

oSl u.\.w)l suLw)lS Ml)uLL s.\.@rw.c O]‘b S ).:.‘zu] 039> gy 9 < P p.:.lﬁ‘ ).u.u ).‘JL o 5(\‘“&‘:) Lf'JL": QLM
b).: oLi....;l.b u,.w'.w).:?s 9 u,.v.u.lo é:Lo.o

0,99 b 3o, ol gl JLSis consy cmiin OVAY) s plail ez (Kb Gowse dobld oan  JSoe Sl
Yy-vY RO (PG 0,90 sb.'.u.lo u‘).]o‘:’uaj L:ﬁl).o 4.1.7@0 LARS-WG J.\.c ‘5‘>5);> )Lo] L_;)Lo.t wLo.a.n ¥y )‘ solawl Lt YeV--Y- )

sd)LJ)-JUT °5)§ u.\...u)l ‘swL.uJ)lS Lgd.abul{b s)l).ﬁ ).a.‘)u] 039> b.o.o.lﬁ‘ u‘).u.u ébl; » ‘57.‘::.“ uuj) L.‘?""‘L«"’"‘" 5(\\”“‘“) S )l.\AL
‘Sole sl e 5 (555LaS pole ol

Sllg,y 5 Gk s 50 52 (IS 50,8 b Jow coshadeae b5l (VYD) Co L (S 5 Sld Lo yde oilpdcsn s
Szl oolel cVlie (Lid 5y Sy alreo ol i 13l v Lo 3o 4>


http://www.sid.ir

VAP Olenls 233153 0 jloh i St al Lama Sl blos s VoF

Abbaspour K.C. (2007), “SWAT-CUP, SWAT Calibratiand Uncertainty Programs”, Swiss Federal Institfté\quatic
Science and Technology, Eawag: Duebendorf, Switmdrl95.

Andreadis K.M., Lettenmaier D.P. (2006), “Trend2Dth century drought over the continental Unitéaté&s”, Geophysical
Research Letters, 33: L10403.

Arnold JG., Srinivasan P., Muttiah R.S., William&.J(2009), “Swat User Manual, Large area hydraagiodeling and
assessment”, Water Resources Association, volumeusdber 1, pp 73—-89.

Azli Wan. (2010), “Modeling climate change in Masag”, Malaysian Meteorological Department, Minisiof Science,
Technology and Innovation, Climate Change and Bty Workshop.

Barrow E., Yu G. (2005), “Climate Scenario for Atteg, A report prepared for the priarie AdaptatiResearch

Bavay M., Grunewald T., Lehnini. (2013), “Response of snow cover and runoff tonate change in high Alpine
catchments of Eastern Switzerland”, Advances ineVResources, volume 55, pp 4-16.

Bieger K., Hormann G., Fohrer N. (2015), “Detailgghtial analysis of SWAT-simulated surface runoffl sediment yield
in a mountainous watershed in China”, Hydrolog®alences, volume 60, number 5, pp 784-800.

Dong W., Cui B., Liu Z., Zhang K. (2014), “Relatieéfects of human activities and climate changé¢henriver runoff in an
arid basin in northwest China”, Hydrological proses, volume 28, pp 4854-4864.

IPPC. (2001), “Climate Change 2001: The ScienBfésis. Contribution of Working Group | to the Thitdsessment Report
of the Intergovernmental Panel on Climate Changditors: J. T. Hhoughton, Y. Ding, D. J. Griggs, Noguer, P. J. Van
der Linden, X. Dai, K. Maskell and C. A. Johnsomnibrige. U. K, Cambridge University Press.

Jung L.W., Chang H. (2011), “Assessment of futumeoff trends under multiple climate change scemainathe Willamette
River Basin, Oregon, USA”, Hydrological Processesume 25, pp 258-277.

Kalcic M., Chaubey |., Frankenberger J. (2015), fiBiag Soil and Water Assessment Tool (SWAT) hydgit response
units (HRUSs) by field boundaries”, Agricultural aBiblogical Engineering, volume 8, pp 1 -12.

Khanmohammadi S., Coulibaly P., Dibike Y. (2008)ntertainty analysis of statistical downscaling moeis”, Hydrology,
volume 319, pp 357-382.

King L.M., McLeod A. I., Simonovic S. P. (2015),Mibroved weather generator algorithm for multisit@wation of
precipitation and temperature”, The American W&esources Association, volume 51, number 5, pp-1329.

Lane M., Kirshen P., and Vagel R. (1999), “Indicatof impact of global climate change on U.S. waésiources. ASCE”,
Water resource planning management, volume 12%98204.

Molina E., Trolle D., Martinez S., Sastre A, (201%lydrological and Water quality impact assessnwra Mediterranean
Limon-reservoir under climate change and land uaeagement Scenarios”, Hydrology, 509: 354-366.

Neitsch S.L., Arnold J.G., Kiniry J.R., WilliamsR]. (2005), Soil and water assessment tool thealetlocumentation,
Version 2005. 647 pages.

Nobrega, M. T., Collischonn, W., Tucci, C. E. Ma®? A. R, (2011), “Uncertainty in climate changepants on water
resources in the Rio Grande Basin, Brazil’, Hydggland Earth System Sciences, volume 15, numhgs 385-595.

Piras M., Mascaro G., Deidda R., Vivonia E. (201#npacts of climate change on precipitation anscbarge extremes
through the use of statistical downscaling appreadh a Mediterranean basin”, Total Environmenturee 543, pp 965-
980.

Semenov M.A., Barrow E.M. (2002), “LARS-WG: A Stagiic Weather Generator for Use in Climate Impacdiss,
Version 3.0, User’s Manual.

Tan M., Ibrahim A., Yusop Z., Duan Z., Ling L. (Z&)] “Impacts of landuse and climate variability bgdrological
components in the Johor River basin”, Malaysia. tdiabical Sciences, volume 60, pp 1-17.

Wilby R., Haris I. (2006), “A frame work for ass@sg uncertainties in Climate change impacts: lomnflscenarios for the
River Thames”, U.K.water resources research.


http://www.sid.ir

Journal of Natural Environmental Hazards, Vol.€8ule 12, Summer 2017

Hydrological modeling of Climate Changes | mpact on flow
dischargein Haraz River Basin

Ataollah Kavian**, Maryam Namdar?, M ohamad Golshan®, Masomeh Bahri*
1- Associate Professor, Sari Agricultural Scierared Natural Resources University, Iran
Email: a.kavian@sanru.ac.ir
2- MSc in Watershed Management, Sari Agricultu@aéBces and Natural Resources University, Iran

3- PhD Student of Watershed Management, Sari Aljuical Sciences and Natural Resources
University, Iran

4- MSc in Watershed Management, Yazd Universign Ir

Recelved: 2016-09-17 Accepted: 2017-04-15

Abstract

In this research was assessed the climate char2@li-2030 periods with A2 emission scenario bygisf
AOMCM models and uncertainty related that for thispose were utilized of 6 models in Rineh and 8ealte
stations. Climate change is effective on, rivewflshortages, floods, and the declining water systeah with
predicting the climate change can perform fair ngamaent of water resources. The Haraz Watershed4®it
square kilometer area is located in MazandaraniRtevTo assess the impact of these changes awvatieeshed
outlet, SWAT hydrological model was used. This masgeensitive to changes in terrain and weathike fime
horizon 2000-2014 was used in order for calibrataomd validation the model. Then, after ensuring the
performance of the SWAT model, the downscaled dkntdange data were determined by the study méatels
each climate factors input to SWAT model runoff mpe in future periods were assessed. The climatdemo
results showed that the annual minimum and maximemperature will be increased 0.7 ° C and 0.62
respectively. The average annual rainfall for thedg area will be decreased at a rate of 18 percamnpare
current flow simulation showed that the peak flaw the future period will increase neverthelessaherage
flow discharge will decrease in the amount of 1&pet. Therefore the climate change should be densil in
order to tackle with environmental hazards and Ltarg planning.

Keywords: Runoff, Climate Change, Haraz River, HadCM3, SWMaddel.
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