[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1389.14.51.11.4 ]

\YAQ JLQ/VS’.}“’.‘:'{. B)LQ-:'/rﬁé)Lﬁ'de/6&}?Ifﬁgﬁ@ujdjj}wbﬂjf"b

S F (oS A gy B Bl p aaBl ols 56w p
5y aaais UJL»&.:.& SR 3

*
[P RU VPPN [ BN PRSI PUCIM- KVC I E PRI

QYA o/Y5 2 oy d0li € ITAMDIYY 2l 55 3 56)

LS

G ) (et Bda Bl Al il (g el OLe) b 53 OF 1SS &5 sl plg 5 T plosl 5l anb IS8 S St
el 3 il 35y Ol e Gbls 3 (8 e gt 4Knd S o3liial b S KES st 00 el Jols £ 5 56 s
GlrolKansl S Jb 5o il e g g0 B5L Jole 4 by e sbaenls g (Lammdlyb sbelan) 33 adhin wldlsn sbaolKin
Ol e 5 3k g 0l 80l oy g S sh) il (slas iy (glos oz S lidlgr Jolgs Lo B30 5 e (suien
o S 55 (Jde (63955 Jolse Ol ge ) oSl Jol oo &R FRVS Q-+ iPL S PN SRPPUUN v SN IST Y oo g B S PRI
W ok 8 51 50 o8 ol 23y Ol 5l (o2 g 1 3590 allain 328 513 250l 2550 (B sean omas GBS bl 5 JlaSis
5 b s Lol plod 53 5k Wt S onte Kl ) 2 ol il g el (Sded oV 5 (55 5) g LendS oS!
e 0] Jl S 5L S e Kl (Time Lag Recurrent Network) gl ,;-l: b oif p ad Joe 3l ool b s
L Lt s 3 sbted oamsl 53 0T 5 osMe ol 5T dlu 55 JluKis candy by ol Jolo 355 45 s S
@S ot 45 2 Tt Glos = 0L S i ke " S 5 2005 oS S e S el o S A LS 5
(0L 53305 S b 5 bl s diliin oyl sl VW 3 4 cnl by o 51 DL La g A3 drulone o/80 35 O
S35 sl bl gl ulul  odd aulows 1S (a0 (5 45 il Cos 4 J g JU gl el (5 s 23l
Ol &2l (590 ie 5,8 o&asl 3 0/80 b 331 5 BT ozl 53 o/FA 5IR?) a5 8 sl (Cilisus slas39,9 L) 35 oKl &
Bl ey plis 59 oKl 4 ARl 5 el o eslitul Je 3 (53,9 bl S 5 ks oS r b s e sy
35 Goledls G omlin 1l 4 1) T &S Conl 8 giaan oeas 4K gladie i BB (5 0o lanil (g 58 edkel s @

)b o ddos e a0 03ls 35 oS a5

S5l (b S e Rl (B ean (b 4 (I SES o 15 hIS glaelly

25 o8& (it S 5 el e 2aSCES (Suls sl Obakal 5 axs gl 250 S 5w
hamide.afkhami@gmail.com : S 5 xS Gy (D3 J s 2 *

AINY


https://dor.isc.ac/dor/20.1001.1.24763594.1389.14.51.11.4
https://iutjournals.iut.ac.ir/jstnar/article-1-1215-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1389.14.51.11.4 ]

\YAQ _,Lg.g/vsi}a\qd.; A)La-i"/".A:)Lg;’;d\.a/Jl}}yirﬁgﬁ@b‘;djj}%bﬂ}f}b

S Uledds Eel u—<l"*" aS o555 L 4 e)lsss
A e b 50U ey cnl 4 el el (6 ]
Ll e ekl 53 Jeslis ¢35 51 AT 5k w8 813
Ol g s3s 5l Jmol SLils JUT ials b 5 6,800 g
53 ke Gla gy 0SS gycnl st Bl dede Dl
plrsl Sladllas .l 0y 3 0L JleSCis o i b adal
—alises le'\ o g 3yl Ll s s e DL sl
Laddes cpl a5 558 00 ealizal (g bl gladus 5 Jlo i
Sla iy Lleds b by lacs e sladde Solul s
Sl slag e gde ¢l 5l S S50 5 S S5
£l 51 Lads cul s gn 03l s s iy 53 45 s
PSR RGN NLIP WY el s Laosls &5 aen s sladd
= Sleesls Loagrlse 53 (6330w sla LUl lols 5 0l
e A Ol amsl @ e b ki bl e 5 e
Sos bt Lo iy 05 bt s ol ladas
s ladsls SOl eslanal [ slaaas s il s
Sl iy 02 o 8 gladie 5] Ol 51 o snas
Olis |y Sl bl (550554 5 Sl e 4 by e
V) el esls
53 (ANN) s 5z s wae laa i ST 5l oslanal
ealie (Ve 54 ) s el VAAe Sl 5l i Jilas |
S3sAan 53 0138 5 (pias e S Gl
LS ol Ol s rmabige ol Ja 5 (551587 B3
5 (f) ( American Society of Civil Engineers)(ASCE)
ON) Sl okt o3y 155 5 sl v s opimen
22 05 o 1y s 55 ANN glas )8 5l Lls e
ANN i s3lital L3l .(0) 35 g ASCE 35 518
Sl an by e Blcs 53 (S3lwand 5wt S
Sl a3 55 a8 ol esls 0L s 511, GV LUls
L Ul =ik sledie b adaly 53 ol s o L1 g
oS ol s JH s e seas as laaSd Sl eslinal
03OV s A YY) Cul 4 S s (glos S Sl

PRV
035 w1 S p s e 5 gl Sl JlaSCis e LB s
Sl oLl Gl il ey Juolsh b axdS 55 oS
Ay e 53l 5 sl (slasdls | 0T slzdl 4 (S5l 4
saas e by el bl elad s Ly sy ol U
Sals s ailaie ay gladhane G 51 Wil g5 e OF Slaseie
el sl el St by Sl s il ooglica
Al s e3p SUl SuL L bl 4 5 sde b o S
5 Ll e Vpame JlacSist o8 Jbm 53 el (5151 ol
Sl a5 s WSO sk e am Bl s
Ll 3" Ol 4 ool Ll s K sledlan a gl Ygens
PN I RO ) PRV P Wy R
5l Saob ot ke ulidlen sl JluSas
5,5 e oS T 5 ] K e s
At Sl e SOl Aol i Sl s sl e
S L5 (S350 JanSCzs) ol 5L slawlanl 51 zes
Al e (bl JlKas) oL ot 513 ke
ol g el Jad) Ol b Jlesias ooy nl 2 0558
L bl oo b g8« SLL b g o JUCACINRe
(i) La ol 035 Jie 55 (6l A,y ol Jo e
el J23 e (5 S50 laslast )y slass (L g5 b
Cosby s ai ol VU gles b ol gl 86 L
ot odydy ol b Ol bS5l 5ok 2 W s oo
Of ol 3 s slaledle |6 5 b & Ll e el
(V) Llsas

S LS (slodyy Ol 4 By s 1 JlaSias
ol cnle 53 JlSis b3S s s b b
350 A Sl S L) b ol S b L8 Gl
el s w350 5L 5 (ol Sl s s U
i e el JleSCis ol 56 1 Y sane aoludl 3L s
348l anw g gla, 2S04 8 53 a3 2 gl JluSlis
5 s s S U (slal s e s I s

YOA


https://dor.isc.ac/dor/20.1001.1.24763594.1389.14.51.11.4
https://iutjournals.iut.ac.ir/jstnar/article-1-1215-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1389.14.51.11.4 ]

e 33 B gitn gt 4K gy B3 il el polis ST ) p

ol Colg ) aS sl Ll Sl sla el
= > (Effective Drought Index) ;5 Jlo i
0N &l 5 Kos glapasls 4 Cod Jlois
Olisl o&asl VY s JlecSlis o i 4 5 G ol 5o
Sl Gua ol s S ol sl s 55
LaolSa! ples 3 sl b G slp b S e 5L
U P U CO VN LU RGOV I WS g0
23 e by plo 0L ele e dle &5 Conl (s dan
W as e ps sl e s 50 ) JlSes o
o s cpl pa ol BOL s e bele Len Sos oS
o3 Al s ey LS s el L et
Gl Ol s gl flse spa > i il slelSan
= 55 (L) Jele L 0l e LT sl 5 358 et

L fss s 0lse
asdllas 5 90 4l
s 33 e kS IOV s mlia 5 Ol
a3 Y4 edgdmes 53 Oliad b apls 13 Ol 1 Db (658 e
54307 5 Jld 50 ad3sV 5 e pYO L aids Y0
Al edd Bl 5 Job ks V55 a3 DA L aids O
3 5 Olil 31 isy G cpl s adlas 5550 4L
03 B 550 GlaelSausl 5 adlaie Cuxd o 45 ol 0l 4B S
el eddesls Al fo..«

s gl pn SlaslKangl 5 gy ailaie ol Sl ol
g3 SLS 2L an by e solel )53 db Lol s S
SS o3 Jds oy Old IS j5b sl Jl Fossus
(s oo a3 Fo LYD) JSler S Uy 0S5
35 g gmie 5SS etk 5SS Los Sl g0
dpty A3l e Sl OF 53 s sty gRs S
L kel Kot glmoss 5 doy o ¥ C oy elass 5 Lo

sl YL s el S Sl e VL slales

04

3 S sladalye o 5l eslial L Olitee 35050 oles
S DR ST ) (RPNt
S go 5 2)lse Rl 03 &S Al e3 S e 05>
Yool o s OLKer 5 Uil ool s 0 (g el
O3 w68 Sl eslanal b badilts g,y psmy 03 s i
Slmesls 5 G oyl el Cgr s Y A
o e Ol o S (923 (Gos el 0 (5 S eI
= ses, Skl s O3 b v e w8 50
(OF) Ks S s Ly absy, s~
Slss) 53 53 S (23 ot 4 WS S
5o egeas pas 4SS 3l eslinal L okl Jles
i S s, alie i e s LD mlS e
e SR A Do e SLaASS (6 e kiasOL
o Caly s Gloses Jaw g oS (6 805 Gaied 53 () AL
SRt 03 Frean as 45 Sl eslinal Sl sl ol
o=l s Ol edle oS ol Jlel BB glaas = 5 0L >
wlre = gluaib 5 olll o SO pls )8 Gl
D2 el e s s wlie S dsods B 5l
Loalaly 55 [VIs 00 Sl bin ol 3,50 53 2 55 5 255
i Ol on aler OF 3168 o ploil Slalllae 13 Sl
WAY) 5,5 oLl josast cpl s glaos 5 he Olidss
33 L;l_w&.w_a- e Yoo0 Jle 43 Gasee 3 o (VY
Ll plnil (g bl (sladie 1 eslizal b 1y da SLLIIS o5 5~
slaasis 5 sobel sl i alio & Yoo P dlu 53 e
C’L" aS s LSSL.A,Q.;- B 03 Feae as
ol Gla ) 4 Cand e SaeSd (55 e uas0ls
flgu'l OB el L g5 Il e j3 a8 S G 3 g
(ol sy i slestial U JlaKas po pn 3 S
A aslie oa b s ladde 5 (o g ae 4SS
3 s 53 a e (65 B A s gladie &S
o Ll ol ol o L;L.u;ﬁi»'- SR e R SN VRV RGN

w;ﬂjmw_wl}fwwéuwég,u


https://dor.isc.ac/dor/20.1001.1.24763594.1389.14.51.11.4
https://iutjournals.iut.ac.ir/jstnar/article-1-1215-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1389.14.51.11.4 ]

\YAQ _,Lg.g/vsi}abﬁ.; A)La-i"/".A:)Lg;’;d\.a/Jl}jyirj&gﬁ@bjdjj}%bﬂjfﬁ

592000 692000 792000 892000 992000 1092000 1192000
1 1 1 1 1 1 1
= Le
5 2
H 4 H
= q =
= Loots
g S5 bl g
= =
= =
H] s
3 2
= =
El 2
H] 2
S =
= =
=l =
5] 2
= =
aslao \))5.4) ddlaie
= =
g7 =]
2 =
H =
= =
= =
] 2
£ £
Laisl
8 1 -8
2 =
Z F
= =
= Sy o
= PN T3 0 v — - s
] 2
= =
1 1 1 1 1 L 1
592000 692000 792000 892000 992000 1092000 1192000
1:4,000,000
- Kilometers

0 25 &0 100 150 200

G ol 3 e el S ge w25 Sl N IS

Jed=> s Uaolf.’.‘...»g\ O’l\ Slasein J'L:A‘Jﬁo- Cx g0 <Cy
aL<l'.m_.i\ \_@3 Q‘j_..cﬂt_z S5 oKL...i‘ RGO IS AP Y u':‘il“‘" \
Ses iy slos 0 g ST Sls b ele s asdle
R B FUNI N WU R G N
(=0T ae 50 51l jle oS LaolKasl Lo 55 sl
‘U_L))JLTCL} gQL<.>-L: c_}.i)lf cojs_).g\ cQLgJ)‘ ‘\.,LEP}JU)JA

L@,J.L&l_m}rjj_la.; 4.>LITJ@ cS.\J"f- ‘_;':*.:*-“5 Gy )L&;l{

Al Ol 355 n ALS iy o 516 5 S
Yoo b s gblis ,s e ks $oL 00 51 Dbl s sUL
5 PSS g8y el im0 S b Dlelil s e e
Sladla s e s Gl mhaw 5l a1t il
s ol Sl e Sl cpl s OF s il e
Gos e &l aibaie 3 O sl e Sy e Jlas
Al e
aS asan S s el oSan NV adlas ol s


https://dor.isc.ac/dor/20.1001.1.24763594.1389.14.51.11.4
https://iutjournals.iut.ac.ir/jstnar/article-1-1215-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1389.14.51.11.4 ]

e 33 B gitn gt 4K gy B3 il el polis ST ) p

o R BT RN 5 I PN 3 RGPS PV B PR P

Bl 20 IS gisl el Ol & At Y
AT .o OF" YA" oo 0ef YooY o sS 4l Sl e oS 4l \
FYOOPY ee” Of° oy oo’ YYof Y4A) oSl PP OS5, Y
YY) O Y& 00" \soo Vass RICYY o Ol 3,2 Bl as e Al
YT oof FQ7 or° Yf oy’ AAAD 14V o3, e O3 Idis 55 a3 ¥
Yy ey 00" VY FY Yoo 1440 OSs,l sl il Ll 0
YY' e o5 OF 0V oV \YYA Vags Rty e 0L o3 3bl gl 2
™Moovel Ry OF° fA” oA NG 1450 33 s Ol P v
AR A2 L NN SN Yofo V450 354 e O3 oL A
TVYOED oo OF" VF oo \$oo 1444 S ol o3l i el q
AR SYAR & Of° FFT ¥Q” YA Y45A s e Q1L il Yo
\ARERVASRY Of° 08" 00 Y¥Ye YooY s Sl den 5.8 1)
ot vy AR N YoOo V45V o PP E sUT s VY
\7oor s OF" AW oo \YYe V4% 35 ERTRUS 35 A
LARE VNS O Yo' YO \YOo Va5 33 e 0L S i

OS5 35 gdaten ol 53 cl S5 0LLE 3L
22 Al Pome e w5 g el oo ol Jelge Sl il
o Sl el e an ) amd S hhe &S S 5 ulg
Olse a4 83955 oS5 p3 3575 Jolse 5 S S5 Ol

S e SIS Gty 3 S el e

n
Xmax ~ *min

3 Xmax 3 4=dsl lmesls 5 odd Jle 5 slaesls x,, 5 xg aS
o e OLS 1 ad sl glaesls iy 5 aeS Xpyip

s 4 glad
wl&uwwgﬁiu&):vﬁww&&g
@d‘w‘auﬁ}udw\ﬂv&wwu‘fﬁ
DL C.a—v«‘ ol L}ﬁg‘;—‘ d&w L;LQQ_}J; d)% .)‘J.'j )‘
P U0 e 00 Sl ple JWl LKLy pae oS0
3,5 oo plsl (Sinaps) uoliow o6 & Johoo oo glis Lav
Jme Ladsbw o 03 el plead Galsas 8 ma 5 L oS

V£

5y gn (Dl Yo (VU (g bl oy05 dsb L) lale 2oL Ll

Al e

Wosls g jlweslel
ol VY o JlaSe s i sk 4 Lol adles 5o
Lol asbale 2oL w0 by o doaiy (glaesls Sl ot
AT AYFO o 5l Laolasl ples s bl ol s sl
S Gblw ey sy Ol &Sl a5 Lol 3 9 40
dlw & Jlo sl ol bds Sllu g sl o pmms 5 5iS
AL e 3 sgtee MalS Jl G s slaole 3 o 5 Sos
e Laesls 5Ly Swsl, ;)TC; oy b L obley
L das oUls 5 edd ds [o3sel Al 2 55 Soes @
adaly b Wesls ) Gadsws cpl 53 ay0pl 5l das e ialS
alus Ll e ¥ S e . 80ke e 5 L b (V)
A S 13 eslial 5 5e e (63555 Olpe 4 5 A
(dny JeS) o ola VY 3 3L S e 80k 33 Ja


https://dor.isc.ac/dor/20.1001.1.24763594.1389.14.51.11.4
https://iutjournals.iut.ac.ir/jstnar/article-1-1215-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1389.14.51.11.4 ]

\YAQ _,Lg.g/vsi}a\qd.; A)La-i"/".A:)Lg;’;d\.a/Jl}}yirﬁgﬁ@b‘;djj}%bﬂ}f}b

g o=l o2 =,k "\—’J’ut"‘":uj) glabsd &y s @
AAOLSl (Sali iy o Ja o550l ¢ s K3 L
S g5 onl 3 ol bl g Gl ol 5o L s
Ly Ses g ool 5l lesls - Y S ol e el
S g el a8 Cl Sh rﬁ[ adl s ol
B T B P s
e DU W PRCE 5 NP S IES IR
o3t i aBs Sl Gl b L 208 laasls
ot luand palie oS3 g5 cnl s Sos Sole ) 3
L a8 slassid o 5 0a5 ol (53l alis
S i 53 Gk ol 53 b 05 Ol 4 Sy
(ole) @3, slresls (Jds cpl 5yl S5 4 p\l W
sl ol eals Jde 4 (63555 4N (s Cgby ey
5 (ke 93505 Jalse aland Jales (635,55 Lol 5 2ldad)
AP35 dis s 5l o 4 b pe ol (BT L
Jelse sldas ol 93 dolee S5 sl L) Sl &Y &G 05
534S Joe mls ol old Juke sl a el (525,55
J S5 3 (Gl Smte (:KLe) 0L ol i

ol s J| I q‘}?ﬁ 4 o.,\,'qj

(Back Propagation) ,Lizl s 5,850 (..:.,_J,Qi
GRS 5 sl oy Lo LS e S5k w5l
53 3,0 dEl s V;w)ij\ el S Iy x5 VAPA Jlu s
e O 53 a8 3500 S 4 2 peme e aaSd
a5 et LS e 6503 s 5l La0 s
el s 058 55 55 e ealin ] (Gradient decent)
5 el i Kol 1 Sea oy Sl ealinal L a0y
53 Al s 4 sllas Glalss Calg 53 b Lsd e Lo
¥ s Y o Ut Ol ad> e a3 Ols
o Loy dpdnd s Todomn 5 4l JLsl (535,
ST s e s Sl 2 b S e
Sl Jde g s e 05 S Pl g b Jals

Je 53 0ds 3 5 Oy sm Ols 4S5 6 S0les 35
Sl ply s 5 S ekl e glad e L]
Ladis godes Jliis 55 eae lads i 5 ol
53 el JLasl el oy a5 Dl sdS et
b5 503 050 4 8 3 i 8 seae s sl
SOl (Weight) 035 Lgil 4z o5 3,8 o plnil 308 p3lis
Sl ki (Fae rae S IS ol 0
ol slaesls bav 5 el cpl il o S 5 b sl il
ol i e S5l L s 5 (83005 0k S s S
YLl (Training data) 35 sel slaosls (Laosls 3l ars
JS Ve N pans 45 G ol 3 3550l sloesl 353
ol e S Sl Las o LS55 1) Laesls
23 Sl o a3 S a3 53 VYA BAYYO Jlu 5l as dil e
25 osls 5l (6 K5 i Jaw 5 4t (355l e e OLL
lmesls a S Laasls (ol s, 8 o 15 alasl
S 5V Ve e Aol kixa Gy 20 (Testing data)d;u,_uj
alale glmosls G ol 55 5 Kb e Jold 1 Laesls
G AYAYIYAS cladle o b 3L Al av S e S0ke
Cal Sy a ey s ad § s el glaesls Ol
5 Ul esliul Jde a5l 55 O3 b3l slaesls oS
S8 sl al 3 5e 0l (ah sl e oS L5l g

S

(Sl o3b b 228 laasid) eslizul 3,40 s
S el 5l K ey ot b 255, slanss
Jlast L slaas¥ glyls a8 o s Sals & Ol e
S4>9 u&.:..j: Cﬁ‘wdu;}.}j\.x.ﬁl{&w&fﬁ
Ay pl oS Gl Ges Sl o (Unit memory) abasl> S
b Y o b Sl 5 005 Y Ll e abiil-
ol 2 S S Sl Y sz e lelse n bs s
sy oy B Gla i a0 by e Sledibl abisl>-

Ll s, 562008 oo klosy ool 3B 5l b o)y e

\EY


https://dor.isc.ac/dor/20.1001.1.24763594.1389.14.51.11.4
https://iutjournals.iut.ac.ir/jstnar/article-1-1215-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1389.14.51.11.4 ]

e 33 B gitn gt 4K gy B3 il el polis ST ) p

= "'—,"1:-'[

T obb

P ARN
AN

TAPRTEE)

Laa o bl

TSl b L 238 e g e geae e 4S5 glesle I Y IS

ol 03 eslizul 3o ol 55 &S

Byt

5 =T; =T)Y;(0=Y;) id
o Voadal) b et il s Y 5o 055 el

J%Idﬁ Cowd

6j= §5j(why)thh(\‘Hh) V]

ol e N 255 H o aS

Dy ala A daly Gl O35 e sl Sale s
wit =Wl Vi = w5 al [A]

o pese 6500 0SSl e I Ses el g
Gildas 0T LIS a8 255 00 ealitl e (5,500 056
1550 o dnles 4 alai

wlrjﬂ=wlz]”_\+775?A?_\+avwlr~]” [4]

uﬁ\))@‘ﬂﬂ\)°w4jw‘vﬁmv&ﬂa4s
VU ol @ i L i 65550 056 5 G

ol 0l ealanul
d..\ﬁ).: oalanu! 3,90 Jsl 6‘}7

(:_s\js )‘ JA\Q)L—&&-:.E}U—U_:\)J oalaal )9 JLE.';;‘ c\):
S g mls SlEL 5 S 5K

\£Y

PRI R IgeL R | @‘)&@jﬁ)bwdu.ﬁjb

\
15=;Z(Tk—/1k)Y [Y]
k
wm Lgl_hasb E) ;7";‘-9 Lgl.ha.)\.b g.M“JJJ “ Tk E) Ak ny
e ol
OF
Vi =1x [v]
Owyj
o ¥l sl sAbe oS5k Fin s
wij
Ll s
OF
== [¥]
aw,-j J

s O oy G o ¥l 53 ¥l (IS L

B yss
le'j=7757-Al’-l_\ (0]
wij 033 4 b Y 500 s o) AP TS
i S OF il o Sl YU 67 5 AL 0

aomlor o Ll e A 3] 05 oS syl ol
s 8 el b st JiK A2 in oY 3] 05


https://dor.isc.ac/dor/20.1001.1.24763594.1389.14.51.11.4
https://iutjournals.iut.ac.ir/jstnar/article-1-1215-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1389.14.51.11.4 ]

\YAQ _,Lg.g/vsi}a\qd.; A)La-i"/".A:)Lg;’;d\.a/Jl}}yirﬁgﬁ@b‘;djj}%bﬂ}f}b

RMSE - {gi[wm)—m)]*] 7]

jwﬁ‘jduaé\bghﬁfﬁaw P QXSijAS

b s GDJJS:\.LJP}JJA;& OLad 1y s (gloand

sl o a3 S

S g s
adlaie oo VY s Sl s ke 4 G o]
It 3 Sl S e ke OF (b 5 28 8 S50 5
D et P gae eae 4D ) 3l eslinad b e
Jols Jol s bl el A3 95 & ool a3 Laesls
s aS 55 WA L TFO Jlu 51 5k 4 bs e slaesls
ol s s 5 A3 3 me 4 w35 sel glaesls Ol e
Olsie 4y aS 5, ITAYL \YAe sladle 4 b g o (glaesls
35 ol 533 S 15 eslinad 350 EulesT slaesls
oz ok S e S0k 51 pilisee DS 5 Lol Lagsa s
Fodds 2 s ea s ol S 5 S e oD (b
s bl el Jlo G s L S e S0k
Sl Lg e (g3, dbaolKansl b 3 03ls s poes
Sl ) o el s s a8 s 5L S e
SlasSos o 5l (a4t il slaslotle 03l
e U Laggsloan s 5 ad oslinad Sl b b 225
Ol o3 S el Jds i lie (Epoch) sla i, >
clzan 45 W =1 b Yn L ol i Y slaos 5
o an Colg e Aal e Je 4 g2, Jel e sl
2l s sl W R SRMSE Jols 53 5l gl )
s SYL das e OLES 33 (sdes oSl 3 (53leac
S i Sl LS 5 g b e 1S o
oSl sles (L S e SOl 5 i glos (3L
s LETRMSE 5 /40 550> 55 8 g3de Ol 45 ol
S5 33 O 3 s A3l e o/0F 5o/00 Ll 5

(b S e SSke 5 sk e e AL S e SOl

JﬁwoMLln\° @l))).,\::}aifwcuvksdy‘)ﬁ

\

[Ve]

a =

\+e_n
Joo s a o aY Ds er s Gle Y s o Al
SO Ol 4 Sl Y 55 A5 5eSn U Gai opl 3 kS
RGO IS WP L= A g).l.k.a @U
Sl 0l 03l

n_ _—n
a=—"¢ [YV]

el+e "
sld=5 aS 5y NECHN TN CL& Soa A o g
Sl ¥ 3 w2l il s Jole S5 e 2000 Jole
JLss an g e ol A pe S ol 0 Sl 50

RGN R

R REULNPTES!
3ol el Sl s s st 4 Gl (o
oo pdr Jale o 5l 2oL slaglwa S
Sl a5 (R) (Coefficient of efficiency) |,Ls
s3lewl (RMSE) (Root Mean Squar Error) Ls &las s
WY bl o i a Jole 5o cpl IS sep s S
a e @l_u' SR VT GIN| UERT RGN Iy Wy T
3 S5 S i 5 oS Cop o i oS ol s

Ll &, |, RMSE

S
|
3

—

(VY]

NYIEYE
)
|
Ql

—

sloaobas by slas S 3as Piy Oi 4S5

J.<JL_:.A 5) Sl 0l J"’JU’:"'T{ B (aJw:G 6;0)\”\.")@5‘}

Lslaosls slaasn y Sldalie glaesls

15


https://dor.isc.ac/dor/20.1001.1.24763594.1389.14.51.11.4
https://iutjournals.iut.ac.ir/jstnar/article-1-1215-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1389.14.51.11.4 ]

e 33 B gitn gt 4K gy B3 il el polis ST ) p

(FUSE) sl el jer 1) (6 fdns

L s o i Csby Jold culllsa Jalse 5555
Wiy gl 5l bagliand C3s S 4 5 ks ol
cb.._}l S5 oKl 53 &S sileas Wil oS sl S @
ez 5lal S 5 s Csh )y 5w Gly 3 S
s Gl L AL ke (S 4 S Lo el
Azl b g A

5 38 oK) 55 ol e 3 Oy a4 a5 L
Sk s a8 5 a0 Cad (5L Sl Ol oS LT
Sk (82555 0 ol 055381 el e ansln (o
o s ol 3 sl A Cd 6558 B 35 eslinud
(F 5T ) ol Sl 5 ge stal e

jlwau@@ug&aauumww@u
s Sd el L) JSist (s swaS Le
el (sl plosil 015 5 i SLLIIS 035 3 8 e
Lo JlaKas i 534S e ulud opl 5l
«(Standard Drought Precipitation) SPI jaxL2 3l sslerul
o3l plil aale £ B) by sla =l s 5 aale Y5 VY
5 aale YESPI jlastical U1y SLLS oo b op g oo
e 3,5 5, RP=e/AY—0/AF o aale ) Jlos sl
b e 2alS R Ol Sl b 21l L oS el
o /00—o/5Y sy aale 7 ey o LR Ole oS (o, 5b
00 50VF) sl rals

setld g3 slesla Wl Lo Ol g a il ;3 u e
S Jo ke s (Effective Drought Index) EDI 5 SPI
S it el ol VY Y (el ) S Sis ae
Sbls Ladie p i Gaiows ol Sl sl s @ s ol
e # by s 3 RP= o/85-04VA s LIS o
SPI Lol (gl asle VY Sloj b 53 o i opl S dis sy
R’= 2/00-°/VY 4s EDI asli gl » 5 R'= o/0¥—o/5Y &
00) AL o fals

V20

52l oAV L Al a R Gl e b (SOl sles
Al 3 s ol o/eV s e/ef 5 5y OTRMSE
3 e B 55 55 Joale S L L Lol
50780 Blas R L sl a5 5208 sbaelSans) 4S5 5ba,
Lol o S ghas o/00 5 o/°F 5 5 4 RMSE 5 o/A¥
(om0 3Lzl Glaslanl ad el (3luand 5o
o/e¥ o/o¥ RMSE 5 ¢/AY 550> R L 0&xL 5 o5 Ll
o=l s CL_L Aol Sl 3 sda slaes; 5 o/eY
PP GLAJ Sl ol esls ol ¥ Jgdr s bagslaan s
53 edd S5 gLl 55 HL sld i mB L
151 lals sad) ol ol asls (LSO 5 ¥ LY (sls JSCa
samee Laglaged opl 3 il e LilesT s o a0 bog e 0l
L ol S e Kl (3508 5o 5 baole slias i3l
ol 53 (G355 S5 Sl S5 oY (A e Sl
S S e Sl Lt 7 0 VA B0 (i) 35,
(3-ymap,) (Year moving average precipitation) Jl ;
5 dley Sl S oie Sl (Boymapy-wi)sl s s
Sl ¢ Boymapy-tyRN) s ol s 5 as Sl slos
Sl 5 Brymapy-t) ;SSke sles 5 Jle i il S e
Sl (3-ymapn-tmax)w}§u by 5 db 5 5L S e
Sl o S 35 ol 555 e sdalie S & SOlen
B o s Sl ¥ oo o5 0l Jde w6005
LaolSl bl 53 5 sllas wb O 0 S gl SSI50
Sl Bl s e Y 3 S 1l 93505 S L
sAd el S wb Olpe a2 Y 0 Sl
s b s Lagurre) 1,8 Salys jobe 505 ST
Aol 0L s e 5l o skke ol,S (Time delay(TDNN))
S5 das e Ol LaolSasl b b5 oS! CL’ des 2o
2 el o mlS S 4 e llga el ge S5 4
bilgn Jalse 550 55 5 bl 5 5 e el
2> Silmd s 48 (gosb 4 del Cs w prsllae s

Gl_bud_nl& U_i\ J)_z-jr.)_f— Q)HJJJH°K:"‘“—£\


https://dor.isc.ac/dor/20.1001.1.24763594.1389.14.51.11.4
https://iutjournals.iut.ac.ir/jstnar/article-1-1215-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1389.14.51.11.4 ]

\YAQ _,Lg.g/vsi}a\qd.; A)La-i"/".A:)Lg;’;d\.a/Jl}}yirﬁgﬁ@b‘;djj}%bﬂ}f}b

Aot S e Kk o3zl b 03 el Lol sl 53 B e @ by e @l Y Js

- S VIS U
oy 3 es] 3 = 5 % _ . .
R - - R R R i L |
& g = o b g
o/od  o/54  o/FA 3-ymap 'Y Yoooo TDNN  Tanhaxon Sigmoid 3-ymap TLRN' i 26T,
o/o%  o/AF oV 3-ymap VY Yoooo Gama Tanhaxon  Sigmoid 3-ymap TLRN Lela Y
o/ o/AD  o/VY 3-ymap VY Yoooo TDNN Tanhaxon  Sigmoid 3-ymap TLRN osS ¥
o/oV  o/AD o/VY 3-ymap VY Yoooo TDNN Tanhaxon  Sigmoid 3-ymap TLRN RPN ¥
o/o% /AN o/VA 3-ymap VY Yoooo Laguarre  Tanhaxon  Sigmoid 3-ymap TLRN IAis 5 4s 3 o
o/o§ oAV o/AS 3-ymap VY Yoooo Laguarre  Tanhaxon  Sigmoid 3-ymap TLRN Sy ¢
o/  o/AM\ o/VA 3-ymap VY Yoooo TDNN Tanhaxon  Sigmoid 3-ymap TLRN Ujjd_; v
o/oV /AN o/VA 3-ymap VY Yoooo TDNN Tanhaxon  Sigmoid 3-ymap TLRN eas A
o/oY  o/q) o /AV 3-ymap VY Yoooo TDNN Tanhaxon  Sigmoid 3-ymap TLRN Sy q
o/oY  o/QY¥  o/AF 3-ymap VY YQooo TDNN Tanhaxon  Sigmoid 3-ymap TLRN Ot Vo
o/o¥  o/QY  o/AS 3-ymap VY Yoooo  Laguarre  Tanhaxon  Sigmoid 3-ymap TLRN i el X
o/of  o/AF  o/AS 3-ymap VY Yoooo TDNN Tanhaxon  Sigmoid 3-ymap TLRN i ST e VY
o/o0  o/QF  o/AV 3-ymap \Y Yoooo TDNN  Tanhaxon  Sigmoid 3-ymap TLRN Ul s VY
o/of  0/40  o/4e 3-ymap VY Yoooo TDNN Tanhaxon  Sigmoid 3-ymap TLRN 8 Ve
o/ef oY  o/A¢  Pmor&minm3 v oy, TDNN tanhaxon  tanhaxon 3-ymap,-ws TLRN S5 0
o/of /¥  o/A¢  Pnor&minm3 VY Voooo TDNN tanhaxon  tanhaxon  3-ymap,-tm,-Rh ~ TLRN S5 \s
o/ o/4d  o/9e Pnor&minm3 VY VAooo TDNN tanhaxon  tanhaxon 3-ymap,-tay TLRN 3 VW
/o0 /40 /9 Pnor&minm3 VY YYooo TDNN tanhaxon  tanhaxon 3-ymap,-tmax TLRN 3 A
el (Time Lag Recurrent Network) jle; b L 228 ) ol ha !
S o o 1 53 Ml Ol e G5l e 53 45 el 403 3 e il s ST
0.6 ¥=0.9248x+ 00168

ey

1 3 5 7 9 11131517 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47

months

R?=08788

prediction

observation

prediction

observation

06

(0B,b S e 580l (53559) 258 ol 53 L35b S eie &0l 0 Gy 5 (5 S Ao ¥ JSCS

\55


https://dor.isc.ac/dor/20.1001.1.24763594.1389.14.51.11.4
https://iutjournals.iut.ac.ir/jstnar/article-1-1215-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1389.14.51.11.4 ]

e 33 B gitn gt 4K gy B3 il el polis ST ) p

y =0.8588x + 0.031
0.6 R’ = 0.8562
c 057 o .
0 05 4
‘('5' 0.4 1 R
= 04
2 03 = .
§ 021 £ o3 . L
2 "
D- 01 1. D‘OZ * * ‘e
0 EFONS
1.3 5 7 9 111315 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 observation o Bee
n'DnthS ------- pred|ct|on 0 0.1 02 03 04 05 0.6
observation
N Y 1 . (P 5 < T H “ M B
(J‘)Lf‘sj"““ws"':‘d‘})})"“flj"‘°&“‘i|)3J‘)Lf‘sj’“”ws‘t:‘°hwﬁw,}gﬂb@bww'fg}$“
y = 0.8404x + 0.0241
05 R? = 0.8561

precipitation

prediction

months

13 5 7 9 111315 17 1921 23 25 27 29 31 33 35 37 39 41 43 45 47

observation|

prediction

05

observation

ol 52 SL S i il sd sty 5 (ol S Al 0 IS
(o S e Kl (539,9) 0055 LIz >

0.7 y =0.7475x + 0.044
0.6 R2 = 0.7822
§ os; 06
g o4y S 04
& 03 8
g 0.2 | . B 0.2
0.1 d / S
A . - .t 0 : : :
1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 observation 0 0.2 04 0.6 0.8
mnths ... prediction observation

Ko )3 oL S e 5 Kile 0dd o i 9 31 2B 4l F S
(Pl S e Kl $3559)3 5

Sl U e b Ges al Sl sl s & s .4
G 33 5l g B iy LS e el a3 S b0
3 ol G adlaie aS sl Il s ol a8 sl G55
i Dl 01 55 baesls (281, 505 Ka1 5 odil b
S Lilos g5 oslizul SUIG 3 puiioee 45 ol (glailare 53
S el b e b S e 6503 5 b e (S
81 Ll s o35 35 Al i VL (S0 Ol
ROl 538 w5 00 S Lol Sl s 5 aesls

o]

\2Y

GlaelKaasl j3 ednlola VY 5 JleSKis s e Cgr
oKl 53 o/FA IR Olme ded eslial 35 Oliwd cilises
e Soglie 5ol el 3 0/8e U ol 2 LT as 5
o llen Jalse Lo 51 a8 55 gldes ol 53 s
LS 5 s bl oyl L el JLe s o i 5o
S 5 e S 3y e o/Q0 B o/00 I taS 5l il
5 aioy Gl = 3L S e k'S 5 Jde (535,55 50
5 omsb, =SS sles = L S e Sl
SA VIS s wtlid ol e = 5L S e 1 Sle


https://dor.isc.ac/dor/20.1001.1.24763594.1389.14.51.11.4
https://iutjournals.iut.ac.ir/jstnar/article-1-1215-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1389.14.51.11.4 ]

WAL Sl / oS5 5 obmy osled / oyl Jla/ S 5 Of p e (b mlin 5 (55,5058 0 5 p ke

y = 1.0647x + 0.0172]
R® = 0.9031
0.8
S 061
b5} .
B 04
3] 3
2 021 £
a
0 AR e T e S T e
1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 enaton
months |00 prediction 0.1 0.2 0.3 0.4 0.5 0.6 0.7
observation
é v . (" . é- . . - . -
bJ'.!_ a&‘@_‘%dlﬁ: ‘U;’)L-’ g:..ssj: ))d:c)l.'a 6)97.:.4 Cﬁ_&l,_ﬂa.&:a &ﬁ&g}‘_ﬂb @L‘b M‘LAAVJSJ
y = 0.6766x + 0.0347|
R? = 0.8627
07
0.6
.g 0.5
g o4 g
s 3
3 0.3 3
5, 021 =
01~ ;/
0 =
1 3 9 11 13 15 17 19 21 23 25 27 29 31 3 observation
months 0.1 0.2 0.3 0.4 05 0.6 0.7
------- priduction observation
. Zé. " . & . " . N ., & . . . - e - N
sy &l casb, ud.;a‘.;.a b (LS 5 5 B,L S e J;Sa\:.a oS S s 9 2l @L\ ds 20 .I\JS..»
0.7 y =0.8081x + 0.0327
06 R = 0.8625
S 051
S 041
o
2 g3
2 0.2
o
0.1 4 -\,
0+ e e e e e
1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 observation 0‘.8
months | e priduction observation
Z " . " - é- . . 5 H wt M
s o&ial sl Co (LGS s ol S o Sile ol 2o 3 2l @LA ds 2o .*JS.‘Z‘
vJ&‘ja)_j_,)b_w))ng)lJJﬂQ)_?MM\ﬂ < S/M

ot Isd BB 3 L1 Of e 530 s se sla i
s S s ) 534S el e s ol iyl
ey Sl 535 b plosl 4 06 o sias
a5 Lol dlo 53 53 LB Oliabl o i U 5 st
Al U m ax 5 L Calg 5o ol w28 slansls «
e 53 5l b OF anglie 5 el ol VY s esldl L)
Ly Jls Conds g8 ol e OS5 e 0

B eknl oy JlKax

VL (6 g llanil 31 Sl ot ool okt 31 ool s
ol Joole pman 5 sl ols 8 Ll 5 53 eas saaSis
03,5 s ba ooy 5 (Solwaned )3 el )8 (55l Olye
Gl ol adex Sl (ldlpe Jelse cnl 2 0552
2 deelse AR S S sk e s b it
ot S Sl S5 4oV LAL e b ol 35 5
Sl oyt U1 pite Conle wy ax 5 L Jlucit 5 50k
Sladlae 53 055 4 Gl VY M) ¢ 535 51k ar s B S

VEA


https://dor.isc.ac/dor/20.1001.1.24763594.1389.14.51.11.4
https://iutjournals.iut.ac.ir/jstnar/article-1-1215-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1389.14.51.11.4 ]

e 33 B gitn gt 4K gy B3 il el polis ST ) p

el 3,40 CL.A

B o sas e SASE s 3 sl U 3y adlin 5> JaKist Camdy i s ATVA = sl )
g ol E ) it S

sl Ul — Sk s 53 HEC-HMS o 5 e soms e 453 amplie VYAY 2 oLl 5 Liias o cp 1 Y
Sl o8 dige AN (Ol ST sodn il S

eslial Uy by, — b sla due s oS5 5l ealitl b S s sy VTR a3 5 0ol s e sy T

.)")Al Wl sl ‘_5.11.@.5\0,.: Sloaas M P Y 1 4§w21)|

4. ASCE Task Committtee on Application of Artificial Nrural Network in Hydrology. 2000a. Artificial nrural network
in hydrology. I. preliminiry concepts. J. Hydrol. Eng. 5(2): 124-137.

5. ASCE Task Committtee on Application of Artificial Nrural Network in Hydrology. 2000b. Artificial nrural network
in hydrology. II. Hydrology applications. J. Hydrol. Eng. 5(2): 115-123.

6. Cigizogla, H. K. 2000. Suspended sediment estima tion for river using artificial neural network and sediment Rating
curves. Turk. J. Eng. Environ. Sci. 26: 27-36.

7. Dastorani M. T. and N. G. Wright. 2001. Application of Artificial neural network for ungauged catchment flood
prediction. Proc. of the flood plain manangment Association, march 12-16, San Diego, USA.

8. Dawson, C. W. and R. Wilby. An Artificial neural network based real-time flow prediction. 5" International
Conference on Hydrodynamics, Cardiff, UK.

9. Flood, I. and N. Kartam. 1994a. Nrural networks in civil engineering. I. Principles and understanding. J. Comput.
Civil Eng. ASCE 8(2):131-148

10. Flood, I. and N. Kartam. 1994b. Nrural networks in civil engineering. II. Principles and understanding. J. Comput.
Civil Eng. ASCE 8(2):149-162

11. Govindaraju, R. S. and A. R. Roa. 2000. Artificial Nrural Network in Hydrology. Kluwer Acad. Pub., Amsterdam,
The Netherlands.

12. Mishra, A. K. and V. R. Disai. 2005. Drought forecasting using stochactic models. J. Stochastic Environ. Res. Risk.
Assess. 19:326-339.

13. Mishra, A. K. and V. R. Desai. 2006. Drought forecasting using feed-forward recursivn neural network. J. Ecol.
Model. 13: 127-138.

14. Mishra A. K. et. al. 2007. Drought forecasting using a hybrid stochastic and neursl network model. J. Hydrol. Eng.
ASCE 12: 626-638.

15.Morid. S. et. al. 2007. Drought forecasting using artificial neural networks and time seried of drought indices. Intl. J.
Climatol. 27: 2103-2111

16.Nagy, H. M., K. Watanabe and M. Hirano. 2001. Prediction of load concectration in rivers using artificial neural
network model. J. Hydraulic Eng. 128(6):588-595.

17. Tokar, A. S. and P. A. Johnson. 1999. Rain off-run off modeling using artificial neural networks. J. Hydrol. Eng.
4(3):232-239.

154


https://dor.isc.ac/dor/20.1001.1.24763594.1389.14.51.11.4
https://iutjournals.iut.ac.ir/jstnar/article-1-1215-en.html
http://www.tcpdf.org

