[ Downloaded from c4i2016.khu.ac.ir on 2024-05-18 |

[ DOR: 20.1001.1.22287736.1394.15.36.8.4 ]

AF e ¥ ol ezl Jlo e obdlim psle 60,8 Sligios 4y 20

Sl s (e 0 (Epuan omae 4D 0, Sles b))

. - * . ®
U‘)i'o‘ D ‘JL“» )o ‘sul.uo‘,b
VFVIYA : oles Loy VAN T alie cdl
VWAV OF :Olxbn
Cer ik 3900 bl b (o = el @l (uigen )] (ouliB S gl (0 1550 00 9, 40
Ol oRsils pble Aol
Email: m_dehbozorgi@ut.ac.ir
Y oyt olEasls (o mlie 00SLaIS ((55ds i 5 o mlie cwiige Sboliul ilSLe BT
Email: malekian@ut.ac.ir
Ol oBzsls (s Lausre 0aSiiils ()90 3l o 9 oldlse Sledbl by winn jLazils 5 glus! Sidign el
Email: ehsani@ut.ac.ir
00.S>

Wy g0 &5 358 (o0 gume Sty malsr 43 (gab GOk (25 e )l (Ko JlSas
Al adls oen 4 (golaxdl g Lsal"':""l D~V DR IWEEPIPISY LAY Ol oSt
4 magh ol 8 Al Sge Sl malS e Wlg o JluKis g8y 5l AT fl by
SIY0) Al YY bl oy98 S Job 0 JluKis Sad (gile and g gjldoe jlate
M )| ng" Ls’)° Jl.o.‘:: S yaw S Ao 4.3>l; B ¢§|3 Ls’“‘“"")l’ °l§:*“?.| AR BT (\YAF
35 9 aldles 3l 5Kk Jold a4y (599,59 slo ools ol az8,5 o, EFan mas
Aif..fs ‘):’)9‘1 Ls‘)? > ool YA Y (23] l» °l§:"‘“£| ‘SALAS Ls‘)? 4JL:JLM ufs)l.: Sad ua’-Lf:
w388 bl (VWAP-IYAL) aslid oot jliiel 9 cus (sly oasla8ly 7Y+ 9 (\WYA-1Y0-)
tscpmwas&.‘hLmﬁo&o%b&jy1p&,)9ﬂ|hmyéh&z}wutﬁ&sw
<88 Gy IVAY B AYAY o Jls (gl o Slanlie g g2Bly gla ool 5l aolaswl yoay o
& 5 s Ly 65 Sl 4Y i b (im0 42 4t osllan (s lano
A a8 ol las alol> gl a8 Q! gl 4Y ;0 (i Vo ol el 4y 0590 S yxe
b a0k 009 (JluSis 9 S)b (b nd aly, (s Gy 4 0B 95 4 (Soae oras
5 68503 gimt ohes |y B,L S jatls olae 10 5l meS slas 4 LAY 5l iy Ses
S oolinl b gy el 5ol (oo (28l polie b Gubaie (35 yobay (g ey Ol 5l Jol> s
°)'Q-.‘9C"-.’.}.’.")“)‘>3°°;g5:":'3&JTGL“JL”)é‘)g]L“&:""WSQBSu‘g)i’j)g}.’.‘
oz 0300 B9y ol 1 soaldl Slpais g JLuSls o e 5u g O mlie 559

S:Lw.sb}f 9 S d]aL,a L 05; ‘u‘)ﬁ” ol&asls 45"""19 @L;.o 9 Lg)')jLiS saSisls ‘C;J}i‘“-" o o A


https://dorl.net/dor/20.1001.1.22287736.1394.15.36.8.4
https://c4i2016.khu.ac.ir/jgs/article-1-2289-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-05-18 |

[ DOR: 20.1001.1.22287736.1394.15.36.8.4 ]

AP Jlgw FF 0,lod epozily Jlos o aliil i pole 60,5 Clidios 4y 525 \E.

doddn
S ojlul 4 a5 cedls goleé i Lyl )90 Ky slee ol oo |y JlSis

5 oz Gla) 09 obml 4l SO (6hddg 0 Camdg yo Jobad pae ool ails slgs
ol bl cdel o )T £58g a5 o0 ol (g1 oauay (JLuSis (VAT \WAY. ) Ken

o SeS 4Ly bl 4 Sy e Lo (Bl g (Suik e ralS el ol ol
Lome o 50 el Sae JLSES (DAY ¥+ Fusy oind  JSis crge Aiilgi o
2 Sai s e ol Jod 5l ol Sl b Shs Ll wo )5 OT sgas el g ano
ol 5o Lo ,9iS 50 3l gla ams jo il e Slite olsr g ol alise slapss,
3 Gz oagay g3 olass &l ools 1,8 50 cou 1) Sludl sl Comon a5 b
wolaldl Oz 5 Sl Glal (ibe cov slad fgemme (e Job bl a0 Ll

pled fuizmed cCewl 0090 (b UM plo 5l i ¢ axele jo Sl sleix! Ol Sl
29 @k oddy (L ple OS5 o8 Cunl cpl o (ormbe DL plo b osusy

L g Sl iz 5l Gyl 5Sme ol 5 03,8 Jae (Yol b e 030 S
S Rl el el jslaie 4 0gh el (anb Sl ple 4 o A
Ol P Ui ¢ JLSaS asile lej g £950 Ol gl a5l g cS s
oddl polie g G b oo oY ) @B slul bl 5 ST sl Jle jo engay
o3 (00,8 Gl aelip LSt ys oY Slaed Sl g ) abn Ca 1) i o)
pole Cé i b ojg el Lol coiins (S5 )55 slo Joo (i Sl de) 50 (ou8 sl oo
sle Gogy ol 5l (S ogd o0 pobe of il Djsp0 aiaden sle g gl
O 9 il 5o ook (lly &S wtes eghas cnae la ASLS wielse
L2l e ans molie o o )0 (FV: VWAL S 5 (g bosin)) W3yls ol 5 (59> yolic
Pl Ul i (aae omas slo 40D o oy (Sl Cuale 4 4y
Gl o0ls L5 O i wiipn 5 GGl pnem 50 Gloy Sl S (S S 5 Gleds
shls g ael)lS Gl oy, ale> 5l &S 5, cpl (Mishra and Desai, 2005:326-339)

odshe 4y &S 00g Syias gmar aSd aol Olg lar 4 bgspe psle o Jlgl8 eolarul

Sl b 50 Vb Sy 5 p08 (T 938l ool 5 Colsiie (Lol cle (i

9y S b il o)y p b g anslis sgzg ol 5l (hje Bt 9 550 oSl plau]
b 658 (oo foman (oras aS0d Joe Ll 15 285 5 )lsd s 9zse sl

Sodeen = el bl (o iy )3 St (BRI L Ul (o0 oS VL sl


https://dorl.net/dor/20.1001.1.22287736.1394.15.36.8.4
https://c4i2016.khu.ac.ir/jgs/article-1-2289-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-05-18 |

[ DOR: 20.1001.1.22287736.1394.15.36.8.4 ]

Y FY w3 gubidlend JUSis o e )0 (Soan omas dSd o Sles b

acgerme 5l dyox gae o Gljl w4 ol 5l e 45 (5978 @ i oo LBjge] Maol g 00
S O GERe% (AL (oliSan 5 59ll8) Wiy oo oy |y o] BLZe (29,5 (g5
Y5 YV e Loy ceas 4SS 5 golel uped slo o 5l olinul b JluSas
b slo Jow gS)l"T‘;‘a})-:-éﬁk&ub Jow as ey (o (g9 sy plosl 4 (PYA
aSLl 3l gtz (o (YVY Y V) 0y pe igd o0 gmone JLuSUiS 485 Sm i Cu>
Sy 45 pl 4 g 00,5 colaiul JLSis sl asli gw i Glp Soas omac
G Gadgh 0 bl oo g0l s Glilo b e ls gy i jo omas 4SS Jow oS
it Sl g ot 4SS e 5l 28,5 bl (WVEVA ¥ A) T slalS Lawgs oS
ookl 4y gobj Coml Jaw (ol 5l oolatul oS cuils lebsl ol Lo oolainl JlSas oo
Olae Cow ados b (V0 -VFAY YY) a0l e g cesad b s )
Sy A (pl 4 Sty Sopde g G G Slp Soas (ovas sl aSih Sl sl
Wil oo JlSis g o S Gl 0 el g wpas Jae peas aSLS Jow oS
SSis o i Sz (FFPFEVY T 01) | (6,55 5 S 6,500 Libady )d (wiorad
ooy 3 emlidlen oSyl iy ;0 SPI ez ls auloes jloslawl b g 4S5 jo owlillgn
emas a5l Jaw L FA-TA Y 1)) a8l g Jljgiws Laioges oolaiul cegian cuac aSLS
Dy e ol 4y g 00,8 el ol plog bl o JLSis oo o lp Seian
5 Ol a0 g oog b JLSis 55l j0 canlin Jow pgian owas a0 Jus oS
NAV) b g 03ly Olild) 09d (oo gmine D (S0 (63959 G2 9 2P ke WL
) e & el e 3ble o fgias gmac A Jow 3l eolaul b (A
lax Log 380 Jlewn (B9, ol sl eolatul aS” sy las mls a5 wisgaed pladl JluSas
VW JlSes s i slp 00 aYA) Lo 5 (o3l conl axloe Sl s
seyian oae e by 5l 03 abaie 5 sardas oKl S 5 (53alslerlS oSy
e—as oSl glo Jow adasde LB g pdy Slassl LS 0wl s £y C"L"’ 23,5 oalau!
axlge ools 128 L as ayld jo giladan g clio Hlpl 4 ) Ll a5 canl egian
Cod (V=1 Y AYAY) s g (60 50ws Jbedisd awgd oidgh S o howd peted

1 Mishra
2_ camilo
% _ Keshin and Tezri


https://dorl.net/dor/20.1001.1.22287736.1394.15.36.8.4
https://c4i2016.khu.ac.ir/jgs/article-1-2289-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-05-18 |

[ DOR: 20.1001.1.22287736.1394.15.36.8.4 ]

AP Jlgw FF 0,lod epozily Jlos o aliil i pole 60,5 Clidios 4y 525 VEY

oleblge ol Voo egian oras 4ol by JLSiS IS g G Ol
aSed Joo Sl oslitul b a8 ol Jolo ases cnl 325 (nl 55 <85 O )90 Gledal Gl
iz 555 65 ol ) il JSis Sew 730 Vb Cds b oy o e
2 ez ile)S i1 estas cae glo aSid ) soliiud b (AY-50 AYAY) aws) s
WY wiz (g by, & ol plis 99,5 dalllae ) lal> adlaie AVLe (551 sl lmial
Ot Some® (s Oy )0 005 9,8 lylo LAl ey o589 chte Y Sl b
Sl (6 yu

Gble )3 JLSis o G Gl (Borae (sras 40D by Suldse 4 azgi b
et G 00 (Eyan gras aed S8l 1o Ul (T (g Ghgly (5 il
eoor Jee B ) ol o8 Jled gble Ss des g 0w @uldl o JlSas
S sge 50 e a2 18 dlie 3550 @l plo g osls J13 Gb5)1 3550 00K
Ol 9 38L 10595 (S5le 4 sl SIS 28s l Cend 5 (i el al> e 0 S0l
sl Jlo lr s G Joo (Foran (oras D jleslinul Ll o5 alol> sl
SV PRI BYCE

b ) 5 Slge
S olmlydly (B0 GlmlySh sl sl livl (Gedos (nl jo aslllas 3,90 adlate
g Pl 430 YA 54> 0 YA U addo Y4 5 a0 Y7 L3l so 5y 0 a5 o0y
Slp ol ool a8ly 3,5 4880 YA 5 ax,0 FA L asdo Y8 5 ax )0 FF L3815 Job
sl bl jo @bly e oL ol VY alldle o)L sl ools 51 gt ol sl
A oslatwl \YAS B AYO: kel 0,98 Jsb j0 (B, olul,dT g oy olel,dT o)
il (oo 4l (59 p anlllas 990 adlain )3 @Bly (slo olCay] CorBge onims plas ) S


https://dorl.net/dor/20.1001.1.22287736.1394.15.36.8.4
https://c4i2016.khu.ac.ir/jgs/article-1-2289-en.html

VFY w3 gubidlend JUSis o e )0 (Soan omas dSd o Sles b

00E 45°00°E 46°00°E 47°00°E 48'00°E 49°00°E S0'00°E
1 1 1 1 1 1 1
N
w ¢> E
’J‘J.H S
39aiial
ig -
s
.
‘;,\._nk O it
SN O
A e @
o . . el S
EEEvpa— L)
L4 o -
£ ! ° @ -
g A
o
!
o A
& °
°
=y o
.
]
L4 ]
°
1
Laia)
® W o)
=g 0 25 50 100 150 200
= Kilometers

[ Downloaded from c4i2016.khu.ac.ir on 2024-05-18 |

[ DOR: 20.1001.1.22287736.1394.15.36.8.4 ]

AbE (59) p (Slalllae (gl olSiy) Cuadge (V) S

Ohgy gl (a8l gl 00ls (3Ll 5 kel 0y90 Lok 5 (55l gaz 5l ey b 0l ol
Sl 90 Lo ool Como g a8 E sy 90 ilel sl ges] g Jloy S
Jlsis cas gl msls )l gble ol o JLSis God sl gl 28,5 L
3ssde sl bl jo JLSas Guls s ol p Baliod (pl j0 A 00,5 o ool
Sae SYob sla Sl g535 pasls ol .l oad solial '(DPl) (3, Sas asls
4.0l oo Se S 1 e 0g )T (ul 51 S ym 900 e Jloy e 5l ale pes 0 )
e (g0 Wiy G9re Do 4 AVl SaiL sl cols il b Sas ailbe jshaie
295 o0 el 23 Akl 5 eme JLo PTG ole S (351 585 Jlaio s

FI,:m #* 100 (V) alal,

! _Deciles Precipitation Index


https://dorl.net/dor/20.1001.1.22287736.1394.15.36.8.4
https://c4i2016.khu.ac.ir/jgs/article-1-2289-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-05-18 |

[ DOR: 20.1001.1.22287736.1394.15.36.8.4 ]

AP Jlgw FF 0,lod epozily Jlos o aliil i pole 60,5 Clidios 4y 525 VFE

s SIL sla ools slaxs N g pl i sy oyled jo Sa5b gg8g Jloi Pi ] jo o
Gllae ol a8 F)18 Sao alols ax o P jladie G aSl can y Oygo opl jon alils
Js S0 a5 i 55 o 00k S ] 4 (K85 5 b a0 51 (2 5 Uy
pgd Sod e el )L £985 Szl wo o) e o peS Gl as el Sasib jlase
AYAY (oladhdy) dsless jalow (o)L 98 Jlotml auo o Vo o S 5l aS conl Sai)b jlade
A3l o oyl See ezl gun dab Sl ) Jgas (YE-YY

QF-Y T YAV (ledl g i le) Sl oo Lasls oy aibs (V) Jgox

Gy hb oot | Seo el Condy £ doyd jlade
- Js wad (L Jlses |l s
al £° ol Jsas JARNARN!
-y [ bugie JlSis By
i had s Jsis IEGY.

s Jbs (R S

i Jey 18 G0 )

\ piie w3k (o5 JARE I

! i by JA-GY.

i s w3k o o Ja- G Al

! e O A

JUSis Dud o G slp e )l Ol 4 (egian (onae LD ] (e

Jolis g el (o s olws 1 (g3l il SO egtan (crac ASLD b 485 0
4 o3ST 4 pgge SLs,l lawgs a5 il oo (195 b 4 orae gl 02y I (sl aegarme
Al Joe s o ools 5l (guue, ol o (EY-FY YN Wl 5 lds) Kl edds e o2
&lp o ools eailendl oy (sam al> e 40 g 00l 3ly (ijeel Jes slp egian ouace
Jlo sl osls TA Jiagh cpl jo a5 09l o oolainl aSs syl e lael Jas
5 o kel gLy YWAR YA Jlo 5l owiladl 7Y+ 5 ajeel sl VYVA LAY
> )M O Ja.’b) EPan (mas M K}u)}ai 4.1>).c 3o ol 00l colawl 4&-&&) o
ool .b.my 4&»..» ST )L».».C‘ 4.1.>)A).) By oW 4.\5; ‘).9 $°9,)9 LQLQ: ool S8 @ ‘)
o oo oy Laily; (6550l g (el Al ye jo () Ses (a3l 5 i)k ook o)y sle
o Seb (2> Oy a4 sam la Jlo jo ()b S et lh polie o i 4 500


https://dorl.net/dor/20.1001.1.22287736.1394.15.36.8.4
https://c4i2016.khu.ac.ir/jgs/article-1-2289-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-05-18 |

[ DOR: 20.1001.1.22287736.1394.15.36.8.4 ]

V¥O w3 gubidlend JUSis o e )0 (Soan omas dSd o Sles b

5 o0 oo els a5t L IS ol sl 45 Al 053 e o ytaS 4 ol sy olie
5 b sshite 4wy 093 Jilis 4 s b osd JS5 cs 5 590l Jee Jb cpaiz
rSilon ¢ RMSE) s Sl il i o 0,5 o i, 51 ol sl
93 (oo dralns (R) (Kisan oo 5 (MAE) Gsllas (slla>

5 U5 41 e ) ey

(RMSE) Waz claypo (5:5ko jd (Y) alay

||Zf:1(Xobs,L' — X model, i) 2

n

RMSE =
N

il oo 0als (gludioe polie ol « Xinodel 9 5l odwlive polie 5l ol &l « Xops

(MAE) ke sllas oS5l (V) ala

MAE = > X |xi — i |

T
JS Sl N g ol oo 00 8y51p sl ool aS ¥E g Bly sla ool 5l s\l XT aS
Lol o 0als
(R) Siwmod o (F) ala,
_ P ,(Yact—Y act) (Yest—Y est)
VEL, (Yact—Yact) 2X% (Yest—Y est) 2

5 odd Oyl polieVest adly polie oSl Fact  dly polie Yact ] o &
il o 00 59l polie Sl ¥ oest
sl osls § Jow ool giw i @l e (Ko Gl 0uisS o (Ko oo
shb asl 5o )V 4 R liwe az e aal) ool jo a5 cadl oy all oo Al
sl s saims las wil 5503 a0 4 a8 MAE  RMSE 5 i Saen
wiz Jold 163950 4Y -V o le oS st LA Y aw | cac 4SS ,n biges


https://dorl.net/dor/20.1001.1.22287736.1394.15.36.8.4
https://c4i2016.khu.ac.ir/jgs/article-1-2289-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-05-18 |

[ DOR: 20.1001.1.22287736.1394.15.36.8.4 ]

AP Jlgw FF 0,lod epozily Jlos o aliil i pole 60,5 Clidios 4y 525 VE5

Uas o JBlas glp o o] aige slow a5 sl puxite (g5 (oolows Jols T los 0¥ -Y
WY Iz Y Y 00 e e 1SS 5 Gulejl (MAE 5 RMSE R) b
Wl oo (asls 5 Uiyl eSils 355 b 45 ol o )b (ol WisS 4y a5 g5
505 sl b Ol bow slo Jlo ln 1) (556 Sas et ls 5 Al (5L Sl
Ol sla (63959 5l 29 (oo ST (63959 4V (ke 4 S (S i 0L B0
oAb S g wldle )k (293 45 (29> Y 5 oud o)y 4 4 oS wlle Sk
Sl Jled a5l cpl o aSl Ce s 0138l gl aS om0 candy 1) am sl Lo
oy polie mo g b I8l 6 Fol Ce s oo ol 5l oolisl L B ogd e eolail
oz el sle Jlo o ajlun | gllas (29,5 Culed 5o oud wl)l aSd 4 i (9
'(MLP) @Y wiz 5 Ol o0 ahozr 1 5145 el o ol @l (oages Kooy
LIy b pt @l sl (oo o8 Sl cpl o i (pl (loe 508 ahall SG. 0 el )
©ode Sy sl sla dsgezme ;0 39z ge SlbI g an ol uite g3k Sl
Gle 4l jo (h5se] 0,5l Vaere a5 o1 o 4y (¥ AYAY. iie 5 J axis) oS ool
Sy 3 5 g 903 o )] osllas slo (g 5 ol (%) JLaml g g5 5l MLP
s walys oslinl o2,55 58 al 5l 8 (e ol el Jloy55 95 e SB590]
dloe (63,9 polie (S degere (lamdy (Ji5u ;0 Cuwl oad JSAS (23w 98 5l (95 2
095 797 94855 )R (o2h, @b o )0 Sut iSu (o295 g i 50 9 998 (o
51 Bee lgil 0l oo eauel Al b S e ml ol &b pl led so dnulxe |
@ o) Slp @l Gl Sl astes 0B e ()95 45 aites S92 ge 4D )0 (F) S e &l
S o ol Syl ot e b et g e S e ald S eslid woglas g ,S
ras aeh b a8 a5 Gl dlase ploa b Al S S 0 5L bl 2
(89S o8l Sjle S e ol Elgl ogd (oo BT 098 > (egian
ST 9009 pdy Frln g dlugy @l (nl der o> S e @l 5 GadgeSn ilBE
2yS 2 B (S s Sy e b g S ko ) el go0e 0dgaome Sy e ]
S35 @l (ooelll yolie (ohn m dis) 3 &8 (5 O R g (S peere
iz 90,5 aend Sy 4 b Slho Y slo g5 olass e (VWA Gy 23) dilind
9 o (69555 G dgrge bLII wlg cad 4l il o5 Sl Y lo (y55 olax ST a8

L_Multi Layer Perceptron
% _Back Propagation


https://dorl.net/dor/20.1001.1.22287736.1394.15.36.8.4
https://c4i2016.khu.ac.ir/jgs/article-1-2289-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-05-18 |

[ DOR: 20.1001.1.22287736.1394.15.36.8.4 ]

VPV

w3 gubidlend JUSis o e )0 (Soan omas dSd o Sles b

ot aSed wil st Y o 5 e e slasd ST T egdle w5 SLubis |y b g,
O3e3 sl ool (gl Lol mgm el alye jo 4S5k 4 S oo LagSUl (0 5 L

ATYAYAYA L 5o g olsds0) 0,00 (6 pdy e CobilB g 0090 Joe Cipnis

lilen ol eoly 5 ledldl ¢ sl pos

A5y 955 S o odld asal e lle i 5 (g el sle (sl ol

Lbd.ﬂyjl.buj).l LJJDLA&]U ngﬁjﬁmwﬂis.rm wl...a)t:}l.mu.:.:.l:

VWA- BATO: o Jlo 5k Ko asls 5 5 Ll oolio Lasis el

BAYA- gle Jo cloools 5 Lol Joolind b sostae ooce a5 Sond 5 oo Le! ‘
VYAS

e Jlo ol p ltlan claenls 5 LT oolindl gy JaSis glaodls ooy s |
VYA BV TAY

s Ll Ly 5 VYR BATAY ela Jlo odly Ll 5 a5 oo oo o ol dweclice ‘

gy laBd

[ )

Grags plosl ciliee o0 ol (VIS5

s g oy

s sl Ll o o)L Sas (el jleslatnl b JLSis Sols co i jolate 4

ok

Lo 51 Ll (sl oz 51 4505k s i35 00 (e 5hime gmae a5 5l olnl )2

smas ASeh 4 3955 Suz g 435 D90 Wl 65; )bl sle (gejl abgie slo
Uj)" Q‘..\a.: ‘J):m é’L’ e(_;»..ac 4&&0 WLUQ )UDL.» A 4.1>).c )é SR o).JLo).: U’_CB—.»AA

ol 0l Sl ookl b 5 bl (plsls slas g (rws 5l g 4D Slo (63959 (e


https://dorl.net/dor/20.1001.1.22287736.1394.15.36.8.4
https://c4i2016.khu.ac.ir/jgs/article-1-2289-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-05-18 |

[ DOR: 20.1001.1.22287736.1394.15.36.8.4 ]

AP Jlgw FF 0,lod epozily Jlos o aliil i pole 60,5 Clidios 4y 525 VEA

o ) oV Sired lpae il il 5 48 W, LRSI b e i e L
55 5 e 4Kt sl ] AodE ol Sl ead i L 5 Sloelie ala el
Voolad Jgaz 0 (Ktaed o2 9 MAELRMSE Gl ulul 2 b (95 5 S 2ne

Lol 0as 0oly yisles

e 5 (g 5l g (B0 (e s camslin L3 () Jou

o ;‘;r;‘”‘b "; )l:"“‘ MAE glks | RMSE cllss ’:L“ ool | Sl | doye
-4 “1AA o) ¥ I . g | il
-1AA -4 oY ¥ I . Sy | i el
-4 -4 o Y I . agaSans s

MAE 3 RMSE (lbs § Sted copo wlol 5 0gd o alisde a5 jshilen
Lolron (29,5 a¥ S g (Sloe Y )0 095 V0 (6399 Y S D g o Y LSl
5 099 10 5l oS Uaz (e 9 288 2l (Il (g 7y ASD 50 AdgeSen S e &b

3k oo 195 (AN Sl i) (2VL (Saes

Sad (arlh il 4l (3 (Seras gras 4D Joo jl Jols @ T o T gl S0
Gl At bl aslis ool x> aladi gblie aeo o Goles ) a8l polae b o)L
YYAZ B YA Gl Jlo o jo 1) (5, Sao oz ls ool dnle g Jow Jawgs ool
O o le 4 G WWASSAYAL Glo Sl (3)L le ools Son o o lis
oy S Ioge 10 09l co cdline 4 jshailen .ol ouls ooly lad L Seo cald S
Ol Tl (Sligeen [uSe b ook heka ool (i i g Slaalive o o ol
il (oo anlllae gla ooy (Gilw it ol )0 (egras (onae 4SS cwlie I SOl
Ghls Jaw a5 caslins lay cpl g casl ool casay /4 o oSy gl Sien ()50
St <5 355 o ol 4 () o el 03 et it Sl 50 oo 5 e
b Gl Gy @ Cand 6065 slat izres 5 i S8 9 S s gl e (o
5 x8ly bl aslin § ( Sod lo Hlogas a0 0l o o] slaws a5 Ll 5l o]
ol o ooy igled ol SO 0 g ool g s


https://dorl.net/dor/20.1001.1.22287736.1394.15.36.8.4
https://c4i2016.khu.ac.ir/jgs/article-1-2289-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-05-18 |

[ DOR: 20.1001.1.22287736.1394.15.36.8.4 ]

V¥4 w3 gubidlend JUSis o e )0 (Soan omas dSd o Sles b

R=0.99

2
oedld

s

/E/

5

2
LRV

I

&) sl adli
6 -4 2 0 2 4 6
oy o] coud sualie g od (g3l dud (B )L S (el polie (S ol (V) JSKS

6 T T T T T T T T T T LI S S s S S R S N L

o
T
’\
B s
b
=

N
e
sadls )t
pd
T
s
-
T
\
<
N
/
-
—
e
T
I

.4 14 ¥ '

sl 598

1350 1355 1360 1365 1370 1375 1380 1385 1390

P ol su’.‘a)l.g Sas ua>L.'.‘: odd (55l 4 o &l sanlie @lﬁ duslia (F) S

ax (nl 5 edd atie (Niewed cuyd 5 s polie aSol 5l ey alepe o
o sl 5 0bj o (Fhran 5 20 b 0B egian o 4K S 05 Jol>
5 il aed @ pladl i Ll Al po j0 ST i A 1) )L S e ls ol
Josz ;0 . S AWYASYA. o Jlo on jo o)l Seo a3 ls polie o i
WAL o Jlo (g )0 (Soras (omas aSed (g5lo el 5 Jol> gllas S0k Yo jlas
ol Loes 3ldail g oby Cdo b aSliils 090 (0 cdmline a5 jshailen .cowl ool 00,5] VWAS U

el 089 (g3l a4y H08 LS


https://dorl.net/dor/20.1001.1.22287736.1394.15.36.8.4
https://c4i2016.khu.ac.ir/jgs/article-1-2289-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-05-18 |

[ DOR: 20.1001.1.22287736.1394.15.36.8.4 ]

AP Jlgw FF 0,lod epozily Jlos o aliil i pole 60,5 Clidios 4y 525

\ R

G Jlo ;0 iyl Soo (el (g5l dpd 10 doyd cun  (gmas aSd sl 1 Sleo (F) ooz

VYAS-\YA-
G R oSy s N NS > e o oKy
A--A$ A--A$ A--A$
-159¥ 4o Y124 2l N 59l
Ak 9 330 VY'Y 4l YIvE ol s
YIYY s YO alo V¥a oo
VA RS AT P VYA R Sdne
-0 o <IAA NEEYRS YIYA s
¥/-A <3, /a4 s e el
ATARN S 55 VY'Y sl ks -4 1

w0 bgiya NVl Canl ply Uas e 2aS ol aseion ¥ o )lod Joiz 5l 45 glailen
Sl gty DBl (o0 gy ye oSl ay bgy o o FITY L jlake o iy 5 5 ol
BB sl 0 B oad (lo 4l @l 5 (10 1 e5) 0392 05 )l 450 sl (e &
19555 5 (orlin 9 Slos 5l aSs CS BlgS (oo g Bl (o0 Su05 (Sl Dlaaline b (Jo
sl

ousd Goigel pi sl sl ool b 5 (esran (car a5 by & (g5 (oo day Al ye 40
sl Jlo @ln ) atls polie @Sl cus 5 (i jlitel Joo g (L3 la ool Lawgs
b Jlo slo ools jloolaiwl b aSiils cals o o) )0 0,5 oo hen 55 VWA Jlu 51 e
D (9995w e B 1y JLuSis ¢ 3, Lol 5l ool cygan ol ;o8 g oaus Lijgel JuB
b a5 oK U g adls asiol llas 5 cdo 4y Sy dg00me S (pl S S
5 dlie (sl a5 Ll 51ty Cal )0 il (oo J5ed B @ls wal o5 &S Sl Jolo
1 alie 50 (Bly el b (sl ouds (i iy ol e Gty 39y 280 5 o (s
b sl s O Jos 0l (o 09250 WYY Lo U (Bly o8] 5 Lol (rizmom ¢ 0,05
ln i 5 abgiye sl Hlogai 5 Jgor g dnolio bl g 48,5 &j50 1YY BATAY (o
g oolaiul 050 g, (wlel p g olesds o Ly Lol ail 00u8 )3 sy, VYAV B AYAY sl Lo
20,5 0Ly b o8 Wl (o0 oy cnl e gl ple )3 L5 5590 sllas 5 2o

2 aSes gl Jels la (g cepman (mas aSed dlewsy G G Jes 2
0 osled Joo b elel 2 oS (o0 oz b bl (59 L g 03,5 0 po e (659


https://dorl.net/dor/20.1001.1.22287736.1394.15.36.8.4
https://c4i2016.khu.ac.ir/jgs/article-1-2289-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-05-18 |

[ DOR: 20.1001.1.22287736.1394.15.36.8.4 ]

VO w3 gubidlend JUSis o e )0 (Soan omas dSd o Sles b

Netp, = X W, a, +bi @) akl,
Sl i (5 Y (255 ke i« abgye Y slo (i i WYL Jpn b 55 o5
Lol polie tny sty Gasoel B 5 Wy ppolie el i Gy sl il (o L
W2 O)ge |y (g Gl s e a5 090 ()b (5550
o Fasoas anslis FNet pi) aculrs cys £ ool Jgos 5o Net pi laie e
V. PN
f(Netpi) = (1+exp(—net ;) (#)akal,
15 odly IS clolol b egian vas 458 by JLSiS i Lhe @b
S8 dulone 050 guls OS] g Uas e 9 050,S aslas YWY U AYAY b Lo
o leds Jouz j0 asdllas 8,50 sl oK) (gl ¢ Qo) s aSUl 1 AL gl 28 T

Jlo o 50 anlllae 5590 sl o) gly JuSitis s ha 10 (Loban (gmas a0 sl (F) Jooz
1Y) -AYAY sla

VA e YIS A Sl YIYO JIRGY
¥/aA a3 G0 14 N \EY Sl
1 s Y/¥Y sl VoY s
¥ - RS VAF 5 <J¥0 e CeSn
Yy ook -39 il 5 Veq ose
YY) <5 Y s YIYY e
<150 Sl 55 NG S s VO o

e $Sud bawgi 0ol (o Gl @l o Sl et Fojleds Jgazr 51 S 4igilen

Ol 5 9,000 092y iz gl 5 Sglis Jlslas (ly sl osls 5 Lol 5 e
ams ol g ol Jped BB glas 59 o odmlive Jgaz )3 45 L0 5l a8 slas
Gl mepls b g il a3l sgmy Sl le Jlo s 453,50 45 45 058 oo Jol>
5l egae (oo b il plnil @ |y (oadlBl jolie (o i Jos ool Jlo iz



https://dorl.net/dor/20.1001.1.22287736.1394.15.36.8.4
https://c4i2016.khu.ac.ir/jgs/article-1-2289-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-05-18 |

[ DOR: 20.1001.1.22287736.1394.15.36.8.4 ]

AP Jlgw FF 0,lod epozily Jlos o aliil i pole 60,5 Clidios 4y 525 VoY

@ 0B oS gl e o YU Cds 5 liwb ILJMQ@MBU s Jow g 10l ale>
SlSis s Siwod Joged O ojled S0 50 conl doo Gl 5 il 4l s
Lol Bl b wwl asin a5 455Slen - s oo inles |y o28lg g 00l co oo

A oo ol 1) bl Core < /AY 5l i Siacea b loges g aiile K0S

St R=0.97

A

sid in Gl edld
e
\

.

o BN O

&) sliia Ladls
] -4 -2 0 2 4 6
5 olSa] o by 9 5l eamlie sl ool 5L Ss jaslh yolie Siwned jloges () Ko

S5 Ao
3 S ol o Sl Wl o JLKeS i le s, g5dy &5 Lyl )
axtls Juisy |y 1o e & lalies, ©y2lie bt elazl sl daly 5o 5 (o o
L g JlSiz sl ales b b g calisee slo g, 5l oolanl b olgs oo 1) il
Shles 5 o aloy 28 jom 5l sl Cad rizen 5 JLuSis sle ojs 585 (S i
Slp Eoman oras a0 5l Gl p 3l o sz )3 05 xS sl (eleizl g solasl
IS b a5 Wil oo )5 solainl flogz @liee blis ;o JLSis g5le Jow 5 Sm i
gialys B maad o1 g2 gy oal 5oyl (s sl Joe 4 S (39, 0l 09 el
@ Jlod dilate Si3 dari 5 3 mldl JLS2S 05 0 1) (ogias (e 4SS
L oolyen a0 wiz (g Joo 5l oolasul a5 sl lis bl o 13 o) 0550 )
QY dw g gho Y jo ey Ve e1m54§9,oi‘wg5)>u&lsjua>)u;ulwbw:g)5ill
halols mls Grizmen sl J0)95 5 7065 sl 5l e JLSle Koo Cond Gl
GAYA Gl Jlo jo ol cas g (omiw Jlael g VWAL BIYO. slo Jlo jo aSiis ()90l
s 5 S il S s 5 Al il eSike (59555 sla ool b \YAP
Ot Snd oy Gl 5 1T BTN G sllas b aSied a8 ol (lis )k S a3 lo
g Sl 0390 AF B A Gla Jlw o )L Ses aslis g5l and 4 08 +/9 4 +/9A


https://dorl.net/dor/20.1001.1.22287736.1394.15.36.8.4
https://c4i2016.khu.ac.ir/jgs/article-1-2289-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-05-18 |

[ DOR: 20.1001.1.22287736.1394.15.36.8.4 ]

VoY w3 gubidlend JUSis o e )0 (Soan omas dSd o Sles b

SNnod 0505 303 g (L G 5 (8Bl slo ooly polie udal sla Jloged jlaS jshiles
Cowl anils cillas o28ly o b (oob) Jlas 0> U oo i ol ol ot @l
3 S o2ly g oads (g5le Al bl Oglws )l alols gl )l 5o g (1A Saon)
sbin 0 Sloe 5l aSiils a5 aoo o lid 5 Cwl 00505 S3 Y o,leds Jgu> [0 a5 0340 1.0
Al S Jdo ol s g el cpl el 0ogs o3 s g e Hlael Al e o
> ye )3 Gile st 4 3Bl by (SKharer 5 J5uB JB 5 05 o sl b (rae
Eyman omac a0 by JLSis  adlh oo i Jes 0og (s Ll g cs
S Ll 5lcd S O ge (EFman omat 45D, 39> g0 04l 0D Uigel e oIl
ol b el oo Y LAY gl Jlo 6l JlSis oo sow Giom gl Buio pl o
oASie e 5o aSd oS g cBo B ogdh dwslie abBly g sl soaline slo Ll g
Ol g 00gs s 50 LT plB)l g Lol a5 1> wiaus 5 sl Y B AY sl Jlo o ,5
2 O Sl S Geimes 9 Beiou £9dge g ol Ly LelLoudls 352y Bullai 5 anlie
ol 5 22l o8 i el 5 o Al ge 3 oK slhS 4K 50 53 sioncli] alic
Oy oo ails s b b oolo g Lol dnlio 4y (5505 9 ail o955 oYL cds 5l alol>
2 e Ll bl &8 gl Jlo sk w08 OBl g Gl Gl ) syt Ol
e s Gl el @l gl cnl o ol 3 i e 3550 | S s
@ B0l geS glhas 3 7Y Sien L aSls a5 ols Las YY) B AYAY e L
Voojled Jgoz 5 9 0 JS2 )0 (Stumen jlagei wgs il Como g 009 (dw i
30 JlSis S i )0 (Lalan amas dSUD S ol oo S ekay ol ooy ol
4 ilgd o g 00gs Hlo e YL gusailes I lpl oy ek 0 S deyd adlais
Slo (Fo ()0 B e 9 95 IS (wyp g A g O)90 wiedge sl AT (e
o 9 Al (6ob; 0,8 Gue wily g Al wix lo o i )0 o2 g Doe oligS g Lad
e Gy Sldllas O] mlbe Copie 5 (5,0, 0y 5o ol 5l el =l sl e

oz 00 o8l Ol s g JLSis oo s


https://dorl.net/dor/20.1001.1.22287736.1394.15.36.8.4
https://c4i2016.khu.ac.ir/jgs/article-1-2289-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-05-18 |

[ DOR: 20.1001.1.22287736.1394.15.36.8.4 ]

AP Jlgw FF 0,lod epozily Jlos o aliil i pole 60,5 Clidios 4y 525 N

3l 5 polie
25 woly (g5l oo ¢S jls sol3T amal o PP SUWE S PR wblye g basawl )
Jowe 5l eolail b zasc Siygiw oyl ailale glod 1Kl g i -(VYAQ)
Ol Ll (el (ctaghy (oole aslilad @Y Wiz (g (Sohas (oras 4SS

0 oo VY ojleds i Jlo

M oo ‘Q.:?A 9 u.a_un} ‘Q‘}‘J ‘Silﬁ “54.; oo “5;‘)9:..»\:;) 00> ‘Smé‘ Y
i S (Fyas gras &S By <88 il p ealll polie fSU gy (VTAR)
Jlo oS5 ST psle omb mlio 5 55,5088 (538 5 pole « O3y aihate JLuSas
\&V L)é ‘A\ O)Lo.(:) ‘\f

(&9 % 9 &L& (\YAY) Lb) (S0 ).Md 9 )L'Qﬂ" s\)).o).‘j? ‘«)‘9? “5|L4.> d‘&.’ Y

aolilad (il ead ojlailiwl ()l aslad 3l eolal b luls sl JLSis consy

o gwbidler JsSias gl jatls Sy ekl aallle (VWAY) ol (ludl o, . F
L owbidlan gla palyl condBl 2w Jhom (OVAY) (s0pe (s g dome o aris 0
g 5 i sla el gl ol 1 630 ot sl oS 1 oslicd

bl AYAY UTY I a0 YA ouldl s (ol e il jaiS

3eolaial b gleaol oyl g Gl OY)) wese 5l (s el oLl
Al O)LQ.:J AY o)ss) ‘@Lﬁ‘).!} r:sl.C Lg»)).g)ls QLQa.Q.’?U 4.)1.»,) s‘sG}a'uM ‘55..\49 ‘sLb 41’.::
FY-YY ol

30 Egan gmae AU 0 )5 (VWA doore dws g 0lgz (59,5 Jledss Y
Sy 4l g Lila alrs o (JluSas P (g Gy 5 ooelll polie gl and
.\Y’—\’V &:JL?L&.@sY’ O)Lo.».») ‘Y\ JL»)cL;’G.:.?bQ

39 ewbid S (g3l Jue (VY0) pzmo (55l md 90 55T el dozmo oLdsd50 A
FOVY (i Jidgh (Loman omas a5l | colaiul b gsiz oyl 58 olase
Y- Y olbws


https://dorl.net/dor/20.1001.1.22287736.1394.15.36.8.4
https://c4i2016.khu.ac.ir/jgs/article-1-2289-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-05-18 |

[ DOR: 20.1001.1.22287736.1394.15.36.8.4 ]

V00 w3 gubidlend JUSis o e )0 (Soan omas dSd o Sles b

sl s)lual p Sz sl Sl bl (3L KAT. (YA Chssy oo, Jug A
i (3, aoly g L8las o Lotan omae sl 4SS 3 eslizwl b > aYle ool
AY-50

Loobb Goe aily g i OYAD) (loles (s50, tau )8 Slas, deme (jael 5.1+
el (s 0,58 (aetian  Loian omas 4SS 0,5 5 wlidlen gla JUSw 5l colaiud
~Q|)-é:3 Oy Sy oRKislo ‘Qlj,a.c (e

54_3503) (N0 )0 (£ Gman omal M )| oolawl (\YAY) Sgomo ‘)y‘sn.ww\\

Camilo, J., (2008) Prospecting drought with stochastic with artificial
neural networks. J of Hydrology, vol.352, p.174-180 .

Dastorani, M.T. and H. Afkhami, (2011) Application of artificial
neural networks on drought prediction in Yazd (Central Iran),
Desert Journal, num.16, p.39-48.

Mishra, A.K. and M.R. Desai, (2005) Drought forecasting using
stochastic models, Stoch Environ Res Risk Assess 19: 326—339.

Mishra, A.K., (2007) Drought forecasting using a hybrid stochastic
and neursl network model, J of Hydrology, 12: p. 626-638.

Morid, S., V. Smakhtin, M. moghaddasi, (2006) Comparison of seven
meteorological indices for drought monitoring in Iran, J of
Climatology, 26, 971-985.

Morid, S., V. Smakhtin, K. Bagherzadeh (2007) Drought Forecasting
Using Artificial Neural Networks and Time Series of Drought
Indices, International Journal of Climatology, 27:2103.

Keshin, M.E. and O. Tezri, (2011) Meteorological drought analysis
using artificial neural networks, Scientific Research and Essays, vol
6(21).


https://dorl.net/dor/20.1001.1.22287736.1394.15.36.8.4
https://c4i2016.khu.ac.ir/jgs/article-1-2289-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-05-18 |

[ DOR: 20.1001.1.22287736.1394.15.36.8.4 ]

AP Jlgw FF 0,lod epozily Jlos o aliil i pole 60,5 Clidios 4y 525 V0F

Nasri, M., (2010) Application of Artificial Neural Networks (ANNS)
in Prediction Models in Risk Management, World Applied Sciences
Journal, 10(12): p. 1493-1500.

Rezaeian-Zadeh, M. and H. Tabari, (2012) MLP-Based drought
forecasting in different climatic regions, Theoretical and Applied
Climatology Page 1-8.


https://dorl.net/dor/20.1001.1.22287736.1394.15.36.8.4
https://c4i2016.khu.ac.ir/jgs/article-1-2289-en.html
http://www.tcpdf.org

