[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 |

[ DOR: 20.1001.1.24763594.1390.15.56.3.3 ]

\¥4. OMU/H‘:}Q%A)M/"&.’};E Jb/&b}uif}b‘@?ﬁcbjGJJ}USOJJ‘;(JJ&&\N

39 a.’.ﬁ.;b.)..ebj;u 6)‘.3,.’0]@' 6‘,3 ‘)DM Gﬂjmwj PRyria

5Ys dma 5T e don o3l B (5ge

OFAVAA = oy b VAN 12l s )

oS>

i dh‘.:..,.,u S eslaal (i yls pelaw SOl Hlue 3 5 bt 4 (¢ 2w ST &5 K25 Gble s Sy gt sl
ol Ftu a5 a8 548 b et e Ul sl W Lol Guiod s L ASL e dde (63l (DEWS) JleSis S
S Kis Co e gl Hlhia Ladls S awlbre (Y’;yi e g Ay, 3,y mie (Y Jleis b (O lels
6\.&4&.&}' ﬂémﬂufh—a)w‘}-k—ﬂ%dé})}bb_ﬁ‘xf‘ LJJ.E.'.A;J.:J{.;..JA.XJ ﬁ‘)‘a‘gjaxibhd‘ﬁvwa‘gﬁ&‘}:ﬁ
.H;;ﬁjﬂ@:ﬁu‘;\l\_&lc‘,k_»ﬁ g.lo_,_g,cs;duju’(a.)_c oS I e Al £ oy S s S sers as
A:)jv\—,i) 4:_.«'30): Jt—nﬂ& [RER WA G(SOFM) WL_{ bL‘LA )P C,..Zlg.i u:'})} &’JJP’E‘ ATJT GJ:}“J g;’.".’.JU Qlﬁw‘ wlu'ﬁ Mrﬁ
AL S e A e (WS S JS 5 L Js (oS ad b Jlss dias Jsis  Jlsies
@l_‘a' sl m ey 5 s B dploue ui éi e g B39, chw U5 g, Jul s 4 a6 L (DAL Jlusles jluia
ealdwl 4S sls Quuc_‘.‘u -\Jua:af}.a.)a_-\.i JTVS,EJ}&UJLG} W}ﬂjmn.wuc‘,kw T % A.rn‘."u uﬁ:-l.i)' J..é\a-
PR L er 5 e g b ead ) e dyl) S D3P Cu e 53 (S5 S KIS edd (b a e lAda e 5

Al asl JSis o )l

395 0dial) A (8 e o8 (A (Il Sl g pke (ol s (Il S flﬁua;,’ s S AST (gLao 51

Ol madke o 5 ol K235 (g5 5LiS 0 Sy (O Lwdige (555 (g miils 5 HLiils ()| i )lS ant gl 2515 5 5 0 )
morid_sa@modares.ac.ir : S5 2SO s (W3S J gt 1 *

Yo


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.56.3.3
https://jstnar.iut.ac.ir/article-1-1705-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 |

[ DOR: 20.1001.1.24763594.1390.15.56.3.3 ]

Vo Bl / i 5 ol oslad / a3l Jlu/ S 5 T psls (b s 5 (855518 053 5 sk alone

ul.@_ﬂ_.a‘ u/& ‘_;j‘;a_jl.;S\\" BE) J}‘)QJ.;.:‘). v.'»j?'u.lm..)j)w
g)‘,_:l:.é \Foo dw 4 (6398 UL.’.J" oYL .k.nﬂj:ﬁ .J)\J )‘J.;
SOl S e ki $oe s sdm 55 S il o caSe e
V¥Fo MOJWJSV_»C/_AAJ OoslS aslssy, o) 4>
S sl edge 1 bl 5 b ed (mlo (s3o5lS
JAL& I CA_M::Q,:.iL; slsls J_§ IVeo 59l > g3 sliS
<\J§“:')J}“J’g§‘
Sl Gz ol 5o 3L 5y se liilon Sledbl Ll
k.i:.'l.“v}.\.:_w QKZH\)‘ASAJ}J Ml.:.al.d 6\.&5}5.&4)[4 L...uj:.a
J.ALJ: j__u v&:j))})-)—;ﬁ Sledbl Lol s g QLW‘
q@u G pde &S 5 5l aS dib o Lols 5 s3luls,
el WWAYSYRAE LA TR YEY T sladle ol O !

(\ J)J}) Sl 0

SUSES o IS (s (05000 Jba Y
L e Godos ol @olgedy Jlolis g o D2 s
(Drought early warning system)Jis Jx ) O (gl
Sl edalie LB Y S 51 (535 e GO| DEWS
Slia antls S 5 aS ol s ol 4 S IS
4S 558 _a 03Uz DEWS Jte > b 3 (DAD) JluSist
5> IS sl 03y pasite 4 5L O alows ¢l
e Al e ol 3 OF G pme Cans 5 ol Ll
L Oy Dol bl JlacKist il iz o) sk
O P (§3 97 50 Dldalie (6w G pl (gl 5 aS 550 e rlb.u.‘
e ph 3y i SOFM o5 b (s5lel )55 b
53 (ANN) o s mae oSd Jds b Golae ooy
ol by ye Calad e (2 2l Bl L aale £ )55 S
WJe o8 oLyl s DAL Lastls el Ll 553
G Loy ) s 3 Kt e Cilis o

tmrlos (& S s Sl (M (o oS Ll ) 53

FPRVY

Dldea 5 Nl el o et Sl la el &S e s
5 ladlae slacs ;ae Sl eslinul o of mle glagi
5 g ol OF ol Ll 8 e zi o aS ola 3,
Sl oS bl gl ke Ol e S o Jor Sm
r»lﬁj\j@b%\o:;:)\)AJJ)‘:fJa.NJSU-SJJ.&Q
g Aal S3a ol OF il s Sy ke (a5 5 p5Y
Sl B Ol 231y Ol (o1 e sl Jlaslas
L s JleKas Jliis e (8) 5l Sl Lusls
5 O Sl 6ls e e 8l Sy 3,55 Sl eslanad L
uw_w\‘u_wquw)ﬂuw.mﬁﬁ@g\ﬁu
sl ol s Lagas,s il ST ol el
Sl s S &l 55 sl bipts ol GBI 3 Ll 0
S sladiss 5, s 5l e sl 5158 s o i
)).(Qj()«\c) W\QML}LWLA}S(ANN)M
Jos i ANNs Ysans (33l sladie b LT el aglie
pos LT (sl i worl e 3 Sl s (1) 5 A)iles S
c@]d%ﬁl@@jjwwéu&dw
.(\YJ\"A)W‘AJ&‘\S‘)‘@L&&))

L e Cu e 5 ol ot Sl oKl o ol
i s L Solan ot e i 35 K s

el 0l a8 i 55 OF Ll sy whl sl 55 el

la g,y 9 3l
JL’JLEA .))‘,A \

b BE) CJAJTA}L:S\C\G“° w@wbbj)a&‘j}lﬂi o) 4>
e 535S O oS bl s 5 0l @315 O1al (55 50

2


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.56.3.3
https://jstnar.iut.ac.ir/article-1-1705-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 |

[ DOR: 20.1001.1.24763594.1390.15.56.3.3 ]

O S0 e 81 M KIS s s 3 eslizl

Sl ailae Kled ) S

\FEY SAYAF 055 b s (M) dw of e 5 (MP/SeC) Lol ((s5lula; (53555 (2 Sle N gt

;,:fjl.f e oLl BE ©> e Ll s Sl sl = o sls e DB A

S2209 VF/45 Yo/YV YO/fY Y¥/A YA/ $o/v 1YY/ VYo OV VAN 0V/Y4 Y4/0v \§/5Y
(m’/s)

bl VAN Y Yo /0F Y¥/o) AA7ARE Y\/# [\AVARY VVo/ed ARAVAN V/VY \tdAnd YAIPY \Z/EA
(m’/s)
\#/Y YAYO Y¥/¥ \Y/0 \Y/0 Yo/YO ¥eo/0 (NZAA Fo/VE YA2N YA/2N Y2/%0
(m’/s)
WL YTV YOYOAY  YeYEOF  YoX$  YerASA  YefAN)  YeYPAT  YoFO/D  YeTd/ed  YeYFYY  YOTHYA  Yer¥/YA
(m)
Foesge i Se 5o B liae gt 49 53858 et e
el yon (ANN) £ s s 4SS oo s anle
Capzla® soe Lol
oler gl s by st Soly =TS e o g 5 il
SOFM 55 as.05 550 (anle F o 95 Sy 43)
Slata et acloe
(DAD _JlwSss
=B gl g e ot jlesel
5 o et
YV


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.56.3.3
https://jstnar.iut.ac.ir/article-1-1705-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 |

[ DOR: 20.1001.1.24763594.1390.15.56.3.3 ]

Vo Bl / i 5 ol oslad / a3l Jlu/ S 5 T psls (b s 5 (855518 053 5 sk alone

J}.x;..ﬁ;we.ui\}wd\ﬁalwl;uw\@u.;ﬁ.\.alf'-
5288 s il Sl bulg ool sdalin L5 (Y)
05 o e el redd e la D L Gl
e Jlsles T sl 0" 1Y IS & 5

Al asie D=) X L ) Crand O 53 Wil

de 3P 5l s5lelay anle B 2y s —Y-Y

(et 6&@;&'}';&8}3‘ o 3o e el )
Slagsss s i (1) w5 S eslinal 5,0y <Kt
it Sl e e e S gl e s
5 Sbale slas cibale Sl STels # (35,5 0L
s 1y s Sas o 5 S 5e a8 Ad Olsl B s ge obe o lad
Jiis 4 5 g AT BATSY T cladle b G5 slaesls
Yo (sl Gl Ol doys Vo oS W3 8 3 me as 40
A s Jas Dl Gl doss Vo 5 abcons ol Ao
ot Sl L Lada s oLS . sa S
Lot sdome :Slos 4l s (R?) (R-square) Soepa
ks a8 b e s (RMSE)(Root Mean Square Error)
33 C?L“ S LS o, (MAE)(Mean Absolute Error)Ua
el sal ¥ IS

Gy oVO (G3lalay o i 6l oo R el Olgie @
el J53 BB Sl 3 45

G S s 45 sladde Coalal pds LT VY-

do 5 golwla,
(Boot Strap Resampling)e il &5 (5,8 450350 Lo
sl jeban sy olads 4 gy ol 5 A sl
ol e la el o (5o 5k w o5 e (6 S W sed
AT s a4y 42308 53 63l BB s 5l (sl sad bl
sde SO e b 4 SOl Sl eslatal b s

Sl JMQ@(&@SL?}J} 3 é‘aJ}Jaua ;L;.Ua.n

Ly 0w ol lls bl p Jlesis b -V -Y
Wl Obluw 5 S By, 5l eslinul

G g0 Dlalis (g lul a8 5y p"ydi.;'u. ol sl
Slial iy a5 b oS L gduaib 55lel 055 b O35
Slaas (JLaist 05) Jols ails 0 0 G ]
5kl Jlasa s (oS cas b JLasi s ias
oo 3 ol il LS e (Ll J JlSs
ool 1 Sl gdazns cubls oS A2 o3tz SOFM
= lae Laasls Tl L(Y) cnlyls (bl 655 b ldalie
e b

Xnk — Hn
On

é:n,k = D]

S ITK s & 5 53505 Slasate slaai N 0T s oS
S A On sty el e Sl el Kesls X g e poaze S
el Jlo b jlads Sy ”tn,g;u)wq\fu'\j&;;p
Sadb e o Sle aesls dvaib 3l .ol X
(Sles a (Sl s e Al Jde Sla 5 5 (S35
3yd e i, (@=0/00) Aoy V- Sliebl AL

Clpean = Mean £ (g g ¥ SD) [¥]
V- Olibl 0L ol 5 YU d> Cliygean YU alasl o
(IS olde tagr b s o Kle slaie Mean wis)s
&3l a3 df 5 uwys @ Ologebl cb—-ﬂ > T-Student
235 0 dmslme 5 alaly 5l 55 SD AL s

so=-2L [¥]

Jn
4_149}_%0)'\.\_;\11))[_:.»1 g_’:b_>u\ )'J_:u (o2 ‘419_3\) U'i‘ BE
el
2 = SOFM. g, 5l edesl s ladils Sl
Sl Lo V- Kb s Ll oJis s s s 51 G
Goloel Lsd 5l Laaids Olis STl acils Sl peen

U Jb duaid il andlls 3525 (gl ine SLd s

YA


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.56.3.3
https://jstnar.iut.ac.ir/article-1-1705-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 |

[ DOR: 20.1001.1.24763594.1390.15.56.3.3 ]

O S0 e 81 M KIS s s 3 eslizl

SOFM 53, 5 salizwl b aid ,a 780 Olebl &b b 5 YU s (Kl Hlide Y Jyur

J&Lf YoOV/Y Yo¥%/4 YoY\/N YoYV/Y AKARVA
YU o Yofo/F Yo¥q/0 YoY0/4 YoV¥/¥ Yo/
Oub A Yo ¥Y/Y YoVV/Y Yo14/0 AEARVAY Yoof/o
Yeo
::O: —e— JLsis
Yeosr —_— s LSS
4 ::o: M oS s | s
g. :.:?: - < =< >¢ >< < > - TR S =
g :::o : —/—\ >< 8 ></\/ " el i
Yevo | ~+ L
\v.\? ] N +\‘—/ + + —+ + -
Yero ~+ + -
Yeoo |
ARV} . .
) nt b of 2 g e g
‘}777 / 5 )1}/ £ 5 a4
O Ol v plol 5 S iy s ¥ K2
Ter o R'=.wve RMSE=1ym1  MAE= vie. TS
4 F
J .
I
H-I
}.! L <4

1

=

k
k
i

ANN Jae 5l eslimal b 3 g, edily dw 51 g5lala; o i 51 ol =k ¥ s

O 59008 Ol e dmmalons —¥-Y
g)@jqudmu);ghﬂsglﬁwwumg
e Sl p s o (S515 e g 5 Lo s 0o a5
\Ml.uwﬁﬁjéulﬂfb)})&))h_.)i.}jf.éi)‘}:a
e ANN Jue b aale 7 055 S (6l s5lola, sl

e dises glaols jo Lol polis ay a9 Ly o 5 LS

Y4

G5 el W5 Gladised a5 p pees A dalsr fol-
01> i3l s el b sla iy 3l eslind b Jlexs| J&s
D lelsy bzl S 060 IS Jle Ol e 4
s e QLA IYYAY sl = 5l gus )l ps el s
53 e S slelay sy o gie e £S5 e
Gl Gdom e s S il sl 41,1 740 Olabl L

2, dalg S 4 DATL Lasls 4l


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.56.3.3
https://jstnar.iut.ac.ir/article-1-1705-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 |

[ DOR: 20.1001.1.24763594.1390.15.56.3.3 ]

Vo Bl / i 5 ol oslad / a3l Jlu/ S 5 T psls (b s 5 (855518 053 5 sk alone

()
= 1
: T S
08
0.6
[ o
~ 0.4
0.
el 0.z
LR, T T T T o
1] 15 a0 5 (1] 15 a0 105 120 o a
R

40 &0 1]

Rt

o0 1o 140 160 150

VAN slosls 5 55 (o g slocuigmayl 5o (Al g 0nl) A 31 olulay ol 03y 35 Jleim! J&Ks zb o Jss

m o m kL e obela, Jaw gt lhe m——m— 740 Gluebl Wl ol A =t 740 3luebl AL YU A

600 -
500 -
400 ~
300 -
200 +
100 ~

0 ‘ \ \

(MCM) (g 3lula,

o £% _j?f.? y.;;z??ﬁ

o5

dnolo B gt (sl s3lalay Jawsie laie s ANN Jobe 780 Olebl 1L 5 K3

T

Le 1 . € o el Nl -
aale Vo0 O 23 Sl Jolassl oo

lt el e bl Lod] e ANN -~

(Rt)

ol 3 gaS astll e

[P -R) oo b s |
DR={ De - > R,
|o D, s R,

o s pllae
—alze sl sle

(De)

S oS L

|

WAl

S ez

.58 < “Ls 1
3% Sl il dlome

(DR) e

O onla e Jows 5 O 5508 3 5 dmlons S5 Y IS


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.56.3.3
https://jstnar.iut.ac.ir/article-1-1705-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 |

[ DOR: 20.1001.1.24763594.1390.15.56.3.3 ]

O S0 e 81 M KIS s s 3 eslizl

C,_:;Ja:% r.l_ﬂ‘f Lg‘/.;o)‘.b‘ ML& J\J}) n ‘_;bb g(X) FLIRY

)J;;.Lijxsj.i) Q)}%MJJ\)S@ aJ\..:_J‘.i d'v"‘
n

z ilog,(pj) 0]

i Jl.)s}) JL«..}-‘ okas OLAS P,} rJ& U(X) 4.{.:))194.;
Jl.)._ﬁ-) L{.\J_J BE (U(X)=O ¢L;'Jaﬁ e.,l._{.,\.; V<i 6\):) .,\.J:L)Ja
f e Sl Pl OLLSS

n

Uy =-3 |092(1) log,(n) ]

i= l
Ux) = log, (2) = 1.0 (oSl S S gl Jlin Oy

s e U(X) = logy (6) = 2.58 Il (b e (s 5
S A D (S iy Cmad a5 &S e
o I e 0 kY 5 X A sy ooy G sl AL s
A58 S eslbil 25 o yse
y)= —Z pijloga( pjj) [v]
ij

polie 3l i L BLSSI s an s Jlei| Py aSs 55k 4
X glacandy sl 5l et &35 03 U(KY) 5 Xy slas
N G (sl Oliial U coalie aady ol A3l oy
2 Sl Gpas Sy m 5 (X) JlSis Cnss
Cond3 0 Ol g o (s o 4y 42 55 L oS 3,8 o
ot 3 Tl 0l 4 S o s i S S e sl
—onla ple ot 5 U(x, y) = logy (nny) = log, (25) =5
reabin i B el pds ol (IT)S 505 0
SIS Ly aalsl 53 oS dimen Jlaia s e I 53 gl
O Jsd) Sl o w11 S5,

S Sis ke e 5 S i 53 L DAL asls
23 2l 35S Cas aib 5 (D) O ol Lyl s bl
S 03,5 aseioa s e ey (S) aabe £ oyss S
o ol b dal; ey  DEWS Jub s Jl S
33 i o 4 e ls A 63, S 4 DS o s
el ol

DAI = logp (D) +klogy(S) [A]

\A!

23 oo dilome 5 abaily Gillas 5 5eS Ll
D. -R
DR = %xmo D. >R ®
0 D, <

De 5 Jw 3l (g3lula, Ry 35S 250 DR el ool o
Ooar s Lacib e Jle il glaols gl Lol sl
wlice (P s slaesls bl 35S [atls dinloes
()5 505 s 0 SOFM 255 4 5 JlucSist (oot
Sl Gl st 53k ol s ol o8 Jlyi) Jols
A a8 L s Y Jadr b il O 3 geeS 5

SYazm 53 3508 Ol st 5 lite ay i
Mont Carlo ) J,LS s ge g3lwand g, L calske
ilzses slaols gl DR Jlaz & b (Simulation
Cl Sl &wﬁ‘ S e gyl aslu
S e o3l S a5l ol (5 Syl 5l S
s olas slisl jleslicul b a8 a8 &js0 s
5 5 et O 4 bge GVl w55 a5 0l
mlous adsles b dde 8 255 LT L blne e 50l
Lol 5l = DR Jlazs| JIs wls Jle Ol e 4 2555 0
ok Sl (o 5 CFA) K8 3 WWAY Jle g e 5 als =
NG|

S5 w il o Pl el i
Lo DR ol b 5lols a3 O 3508 &5 ez
35008 g Y Jdor 3l s 5 0 e (A S5 5L)
(33,8 Mo O Jstr) 335 o 3,502 (S)

Slelis jlaia Lasls amlow —¥-Y
Colam 03,8 i gl dal ¥ S s oS 46 SSles
sasls SO SIDEWS Jue Sl eslizad b JlecKas liis
T bl 53 a8 545 e eslinal DAL ply JLSCis s
03, jasioe opou s DEWS iy i 53 bl e O
las edndy S a8 s (B8 e sl sl


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.56.3.3
https://jstnar.iut.ac.ir/article-1-1705-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 |

[ DOR: 20.1001.1.24763594.1390.15.56.3.3 ]

Vo Bl / i 5 ol oslad / a3l Jlu/ S 5 T psls (b s 5 (855518 053 5 sk alone

S303WS fou 1 29SS sk gauaib ¥ e

(S) ol 35008 (/)XDR) _axls
() Je .
(sl o5 o — Y0
(sl s e
(M)l do — $o
)5 A > 5o
() (Ah
1
o0a
i3
o7
06 0.8
o 05 .
04 il
0z
0z
1N
0+ T
o o 0z 03 04 04 0f )
Il = = i}
DR

VAN ole 50 5 55 (0 g obo 3ls 5 53 (Ll DR rezss ezl J&s ml 5 A S

OF 4 o (65,508 O (olula, 2als 3 k5 s 5 JleKes jlada asls ,slis ¥ Jyus

(DAD) JJlocSin liin Lasls (WL)JAis o
o \ < DAI <o
o \/0 < DAI <)
535 Y <DAI< 1/
Pyt Y/0 < DAI<Y
503 Y < DAL < Y/0

Y i aS sy daler SIS 50 55l G s
e & daly ol sl il eas 4 8 s ol ol
¥ sl pldas a s 0 55 el 5ledsl cws 4

13 S (S
DAI = logsDS? VD =1,2,..,5;5=1,2,..,5 9]
alie olis LK 0 sldw sny= 1y =5 (gl Jad oyl
Ll ol cilises polie 4 o (g5lula, [2alS Ol 5 DAL

s e 0L k=2 J._ejfjlm 33

22l 0 S DAL S K+ 1 5 e o 3o Gk Of 3 oS
sl o303 (5 iy 055 odul 53 G an Ll 4 alaily
b adaly Gl b sl Gl sl 5 Sls o
L (s (V) s S eslinal (sl l el )3
O pas Coandy dy i 035 001 5 adaly ol memaS
2l .(Vj?).x_'.:éLi;,_.ﬂ;dJ_:«@Lza_ggT
sdasOlis 3,8 Ssp o 4 DAL ax 8 &S A3l
ke g daler L Sis Bl 5l g saelin Lol 5

¥Y


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.56.3.3
https://jstnar.iut.ac.ir/article-1-1705-fa.html

O S0 e 81 M KIS s s 3 eslizl

VWAY Jlu o 54, el da O350 JlocSlis Cy pie . 0 J g

R LT L RGP IVE B P e s e QLT 550 ©> S U W Y

(m)JMgTCkM YoYY/Y YoYO/A Yo A/Y YolV/Y Yo A/QA Yo)V/# Yo)4/0 Yo IAD YoVO/A Yo VZ/Y YolV/) YoYY/#

S s r ¥ ¥oor ¥ ff f f o o ¥

(aals 7 o) 93) okl 53 Ol G pae Conds
(p=\°7) Y Y Y \ \ \ \ Y Y Y Y Y
(P=Y-7) Ay Y Y \ \ \ \ Y Y Y Y Y
(p=0°7) ¥ ¥ Ay Y Y \ \ Y A Y Y Ay
(p=Ve7) ¥ ¥ foor Y \ R T R
(p=Ae7) ¥ ¥ A YooY vt ¥t ¥
(p=4+7) > S YooY oYY f ¥ ¥
(p=407) 0 > 6 o ¥ v vooo¥ o 0 o 0

St o e
0=\ ") 0 Y Y G G G G Y Y Y o
(p=Y+7) 0 0 Y 6 6 G G Y O o o o
(p=0°7) 0 R o Y Y G G O R R R O
(p=V+7) 0 R R Y Y G G O R R R O
(p=A+7) 0 R R O Y Y Y o O R R O
(p=3+7) R R R R R Y Y O R R R 0
(p=207) R R R R R o o R R R R R

R:}AJ.B}O: fu)l—l Y= 350 B= ‘}JT‘G:}M’:

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 |

[ DOR: 20.1001.1.24763594.1390.15.56.3.3 ]

OYAY T dle JleSis gl 55, el A (g5, DEWS L DAIasld Vlaasl sy b 3,80 sl R
e g bl sl s S e et sl s a5l Ol B ae Ll 8 3 s e el ps g
el pde LT s 5 el 3l s it el Ol e b Lalg 5 35,5 o eslil I8 g
M(vg,L?)gT;MCH(r_V_YM)L@T sk o il Ve b JleKis Jlads jasls
bl JLSis Ll 0sls 13 B e b e 33 8 0 a8 @l 08 Ol w5 e e s (6 S e
ik SVl L DAL st sl e Ol o J=B A ISs 5 VYAY e s 5 DAL ress Jlazs]
laols 53 0T s w54 adaly L Gollas olo s (gl il s dalie
P e ek (A S e 61 35 o e e
DAL jslde 5ol o Sy 35008 75 4 s Lol o Loy i
33,5 o e At AL Lt e Gl ey T gL JleKis gl DEWS e gl,2 )
(0 Jsue)

ol 2l asd e edalin VU sl 51 &S 5 sboles

Sl ikt

Y


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.56.3.3
https://jstnar.iut.ac.ir/article-1-1705-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 |

[ DOR: 20.1001.1.24763594.1390.15.56.3.3 ]

Vo Bl / i 5 ol oslad / a3l Jlu/ S 5 T psls (b s 5 (855518 053 5 sk alone

o
VI TN N I TN N T O B |

1.8
DAI

)

245 2

VAN olo) s 565 53 DAL oo Jlez>| I wb A IS

JJ_» )\ e.l_AT w4 )L\-E.A e d 45&)_}19 L ‘J.J:Lk;ﬁ
35 (e e Slie il e O aBls u3liej s DEWS
”m:’.l_-’: e b))TJ_f” 1<J A”C,_M'))” 1:J Q)j—aﬁ
C w3 3,50 "> S| 5 (Underestimate  error)
Overall ) IS &35 rs .ol (Underestimate error)™YU
(User’s accuracy JodS eslinal <35 sli (OA)(accuracy
(PAj) (Producer’s accuracy sl JJ & &35 -plj 5 (UAY)

0A == [\e]
UA = SX“ Vi V)]
2 Xij
i=1
Xii
PA; = Vj (VY]

5

2 Xij

j=1

oAb e ey dsb s Dlaalie IS sl N &S (5 5b 4
03 Gl 1 L s 5L 3 VLt Ol S s el
3 Ly ol eyt 51 (UA) 6iS ealisel s b ol
4S Coul B3 (PA) ods W8 iy 3L e e oo i
Aol e s 4 Sl glaesls 1 Bl sl ulal
Yo s 3550 sl 5 (UE) by s 550 slas

s e e 5 bl 4 4 5 L (OE)

Ol b ol s O350 ol b Sl L JlansSLes
5 il gl ole 3l b 4 it Candy S das e
5> Lasls &y 53 ol (D = 7) lawsgin o 53 oS (3559
Shdsl e "D =0) dans A" 5 (D =Y) ds” mlan
O 51 (SU=(S) 3508 o oo i SVlexsl olis 3 b
O xSt gl oy b Slaels Sl e 4 e
opde sl ssa g Gl Ll i Jle slaske 4y s el
5 (D) Jwsiis wdd cidse psbe a5 Lo S
5 DEWS Jus avu 5 Slouloes) DAT L3Lia (5) 5508
6l s VL1 bl 5 (WL) s ka"‘ e
Jlie Olse an Gl ol ascioe Liul U a5 3 slaske
G f.w' 3ol ays e s calitee VL=l s Hldis C)Ja”'
Lalg 5 b s mlaw sl (gl &S o i T30 30
03 dde gLl cds U e r)'\( O bl 5 6JS’VM
5 o Lol a aalsl s oS s alil il DLz

By e atls y Jde 3 L)

Jde v lasl Y
o slaeshs o dias aBs Lol 5 amslael ol
Sl Lol slis 5 05 O mhaw cibiale 0L > Jals
ol SOl abine s A eslinad VYA BTSN Jl
o2 e ol e Al esliul 7 d sl lae L

oel sollia 4 b e Slalie sl Xy o, S

¥f


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.56.3.3
https://jstnar.iut.ac.ir/article-1-1705-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 |

[ DOR: 20.1001.1.24763594.1390.15.56.3.3 ]

O S0 e 81 M KIS s s 3 eslizl

\FEY —AYAF 0,55 b 5 DAL pstis 5J6T gl s w5l & g

J‘j\ﬁ JL{:“"‘
o & 255 b »A
qy AR A Y o AM/Y
e
A YO \'Y \ \ oY/
d_..l
Y 7 A% 0 ¥ Fofo
(53]
Y \ A Yo I 0f/e
=SB
. . \ Y ¥Y v/t
B30
ol ,\:J}J 3 AV/# OA/N YA/Y lddid \A7A%
(PAY()
80
70
60 |
350 -
.:é 40 -
S 30
20 -
10 1 J“—\-\\.
0 : : :
0 0.1 0.2 03 0.4 0.5 0.6 0.7 0.8 09 1
Jlez!

—— OA) 5 25 —8— (UB) (S cous (oss slls

UB) YU s s gl

il OVl 4 Cand CEs Dl pis N eSS

S i Sy sdasplis (UE > OF &5 (g 5b 4 Al
e il S )" UE <OE (Risk seeking)o e
Iy Koy 05" K, 030" UE= OE 5 "(Risk averse)

el & 5l UE + OE T OA oo s e 0L

a)}idj_lé)bd_)\_ﬁu_lfd,\_;;(\°)gj)_n}ml_~a\ﬂ

Yo

Vi VX
UEz%,Rj VY]

OE:MJ>] [V¥]
S sl sdasolis 5 5 4 OE s UE YU Ly, s


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.56.3.3
https://jstnar.iut.ac.ir/article-1-1705-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 |

[ DOR: 20.1001.1.24763594.1390.15.56.3.3 ]

Vo Bl / i 5 ol oslad / a3l Jlu/ S 5 T psls (b s 5 (855518 053 5 sk alone

s, 8 e el ol ol i 0t G L
L5 e s 4 DEWS (il slagion sl Cidls
dew i S S &S Sl O baolesle oo pie gl
25 A ealil 550 ks

CIs o a4 s elial sy e glach ae g Y
ORIl hele (Gl D3 S s 30 et
51 0T el 5 asl e baylhis G 5 b
Gl el 5las Sy il e O mlbe Sy e
JENCENP AR I ACRE PR | QP
e Sardy Sl s il gl Lol il Ll
0053 &l (s TS Ll ) 53 6 (Dl Lol 12)
b sl g 55 B0 5 L B sy pate
el ek aseie Qlpebl e sl L

aale & ot tily Bl i i 4 DEWS 5L & a5 LY
) oS 31 0L ae slaaSt Sl eslinl gl (b
“Susban ol pll [ 6 cpl slhe Sds L SO
ub?ﬂﬁj@‘ﬂmﬂbﬁéﬁr&%ﬁ
S s e ol ki3 S ol o/VO U las
Siledde gyt OF Coalad phe o 55 ool 5 ) 5
Al o bl a1y b e

Sl o)3 sk 5o Je Sl e plnil 235 L5l -F
S me il el 1VO spa> (AYPY —\YAY)
iles gy s pll Ao s3 VO 53 el 3ol sla sl

Sl dm amo s (0B sla,lSel, s Lol 5 G opl sl

4 Wi O Skl 5 W5 e JucSis onss s ool

el plaml Jl s e il g Jas 5 0 ST on

S Sl i Culg ) el s 4 o3 VIV (glaans
Vo JSi slas ad b e OVlex| Julie 55 e
spdgeodalie S5 51 aS j5b Oles .ol sdalie LB
)}dM)&C)./V}./?WJW‘JJJJAQEJ&%
2 Sy (2S5 7 -5 Gilae 5 UE= OE alob
A5 DAL pslie ol plis .3l oo 03b cnl 53 (6,8 e
3 ErSpeas Gl IV 518 ey SVl ulid ol
NGSUM NUSUOH L WS 7 | P TS GV P V)

5 4l 5 WWAY Jle gl o i Sl 5 4 a5 L
@3lgring Jlel ey SLa 3 Jlion gl el O Jsir
e e A il U sy, sla oo 53 (P =Y)
ol Al e e s T e BT T e 3
palie i a5 L Laole ol s Of (gilala, [2alS e
(e = 00) oo SN eodbo ssim a5 (T ol
9 /oo JNeo [Noo ([¥o = Do) o Lo (/o —7D°)
Aalg ool y e 4 a5 L (s5,0W0S i gl Y00
e ds ol oS L Laele i oS cpl w5 Loy
Sad e ks arb S Il K Ol 4 el o

& S domti

Sl Cu i ¢l galae il St O5SUE
e S 35 W s bl Wi 5 sl el )
Els S DEWS Olse cod St (69,555 b ot
1l 0 LG OT 51 5

S Sl O anm g5 5 ol J1 0 DEWS (sla S35 51-)

oalaiw! )40 cL’w

TV=VY 00 Ol O e Sl

YOOV ol )

\id


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.56.3.3
https://jstnar.iut.ac.ir/article-1-1705-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 |

[ DOR: 20.1001.1.24763594.1390.15.56.3.3 ]

O S0 e 81 M KIS s s 3 eslizl

8.

9.

10.

11.

12.

13.

v

. ASCE Task Committee, 2000a. Artificial neural networks in hydrology I: preliminary concepts. J. Hydrol. Eng.

5(2): 115-123.
Dawson, C.W. and R.L. Wilby. 2001. Hydrological modeling using artificial neural networks. Prog. in Phys. Geog.
25 (1): 80-108.

. Gupta, H.V.,, K. Hsu and S. Sorooshian. 2000. Effective and efficient modeling for streamflow forecasting.

PP. 7-22. In: Govindaraju, R.S. and Rao, A.R. (Eds.), Artificial Neural Networks in Hydrology. Kluwer,
Dordrecht.

. Huang, W.C. and C.C. Chou. 2008. Risk-based drought early warning system in reservoir operation. Adv. in Water

Resour. 31: 649-660.

. Huang, W.C. and C.C. Chou. 2004. Drought early warning system in reservoir operation: theory and practice. Water

Resour. Res. 41: 10.1029/2004WR003830

Jain, S. K., A. Das and D.K. Sirvastava. 1999. Application of ANN for reservoir inflow prediction and operation.
Journal of Water Resource Plan. and Manag. ASCE,125:263-271.

Maier, H. and G.C. Dandy. 2000. Neural networks for the prediction and forecasting of water resources variables: a
review of modeling issues and applications. Environ. Model. and Software 15: 101-124.

Noori, R., M.A. Abdoli, A. Farokhnia and M. Abbasi. 2009. Results uncertainty of solid waste generation
forecasting by hybrid of wavelet transform-ANFIS and wavelet transform- neural network. Expert System with
application. An Intl. J. 36(6): 9991- 9999.

Salas, J.D., M. Markus, A.S. Tokar. 2000. Streamflow forecasting based on artificial neural networks. PP. 23-51. In:
Govindaraju, R.S. and A. Ramachandra. (Eds.), Artificial Neural Networks in Hydrology. Springer-Verlag, New
York.

Sharma, S.K. and K.N. Tiwari. 2009. Bootstrap based artificial neural network (BANN) analysis for hierarchical
prediction of monthly runoff in Upper Damodar Valley Catchments. J. Hydrol. 374: 209 — 222.

Shannon, C. E. 1948. A mathematical theory of communication. Bell Sys. Technol. J. 27: 379423, 623— 656.


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.56.3.3
https://jstnar.iut.ac.ir/article-1-1705-fa.html
http://www.tcpdf.org

