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¥ Support vector machine

¢ Root Mean Square Error
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' Artificial Neural Network
" Deep belief network

¥ Long Short Term Memory


http://dx.doi.org/10.52547/jgit.10.2.19
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.2.2.8
https://jgit.kntu.ac.ir/article-1-808-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.20089635.1401.10.2.2.8 ]

[ DOI: 10.52547/jgit.10.2.19]

e Cago i blgd g (59 jluiiw slaesls ples]

UlyBos g 03l jum> ow0bld

loools g adlaie 31,5 gs05 3l oolaiul 4 ;08 oolazul
O RpRWRUIY N K VIR | FRpp- 9N L ] R
2 odle Baa ool ol ] pl Sbl_wgs
ol opl gz all oo Ban olsl (o o0 slaosls
ashio elay)l Jow (Jlo Ve 4y by o o0 slaosls
5 s pizeds enlodd ol LSTM o2, 6511
ol BT pgas 0 a8 5 & e Slislesl 4
9595 5 @Y plSiul g gl 5las—5 )l
et b s 50 45,5 3 Sha bl 3 43l
5 b g )5y 0ol ;S (ooian ae
@S 23,5 alie Gl o pie Sl (e S
& LSTM a5 a5 i lools oyl dalllae ol
S gy ol a5 gladlaie Mo (i
ol Wy go ol ails 3l ans G 5l Pblas Jls
ams &l Joid s

b g, 9 dlge =¥

sl Gl 5988 55 s Bblis 5l S L
Obsl (rl 5 @y Jo (poiz 2 slJlw (b
olaidl ol )Lz § Sl Slals coge aS ools &,
ol ol (plcslonss I 6ol 5 Olsl
ale G Gl Cgz S oo wnl ]y o adllhas
wWile (Lgian oas GbbaS—d culio 3 Ses
ol 3l esley o sloodls jo ) S (orae slaas b
abanly oolitul laaS,s

axfllao 090 adlaio g o0l> —)-Y

56 SeSLS (n Fates 5| (S 09,055 also,
G 3l adlsg; onl Ol bz cuz sl il ol
ot oo 5yl ogS il sl a0y, (nl Wil oo 058 4
50 &8s MEGT Gl ol 05500 )35 Sl ar s a8 S
VA 59 935,065 ailbsg) byl o lundS Gl
36'58 iz o0 b olS 5 s Jlod (s askS
slazd S )5 5416 sl e b

dllas 5550 adlaie oLl Cusdse (VSO 0
olis o] canoVb slaolKins! of jon 4 M3 5T oK

Copde lojl 5 8L 50 Jlel as g5 b .cawloaosls

AR

5 5380 LSTM oS Jpl b cdilewlie Sy,
Jle o Iyl all oo ool Lgias a3l 5 lasl
b 5o lalbss) 9, » laslllae Y44
& P 4 aS asllas pl o a8 alel sl
asls p LSTM asiis 5l soli ol b polon ol
oBasl ¥ g Bu oKl s YT slaools 5l oo
SiSTas yo adllas cpl .caslos S soliiwl o] cwsVU
039y 4 9 99 &S (e 4 ST 0j90 Ve et
2 D cdbor o YU bs cds b Hass 90 o0
LSTM oS a0 (ldnlio ol o (glantllan
SO Sk odbe (Sgias AL 5 ;S 29 w2l
Ceiz 40 Bua ol slrosls sl sl _wl b LUy,
el JLw VF (b T crwoVl oKl 4 g (u
aS 09 ol addllae cpl j8 0uls Jols> asml . Cunloas
Nz A S (55040 4z Y SO L LSTM as %
o9 oyl asdllae cpl ol amil ol pogdle o ls 4y
i SéJL:.)' AlS ygom ;N0 0ge azlg g LSTM oS
L 5 455 o s ool e ias b gy (oo
Fe (o5 2z ool (eglan A e Gloj o8
0 b Glgee ye—iS U5l Sldlae yo [V¥] sl
30 sladlas 1Y Jw ;0 0500 o)Ll 5,50 SO
bwgs (9)5 wlbg, wlale (00 (Gt pg—a>
Slasdlas cpl o cwloa i plxl ), Sen 5 (gaez!
LSTM a5 el 4 o0 ailalo ool V- ¥ 5 b
Gl oals 0o s aSllls 4z )5 .Cwloais azlo
50 43,5 O jgo Oldllas 4y Ly Jg 00gs owlio <o
S () sy o0 S5 4 LSTM (slaaS i o505

DVF] sl oo 315 plSol 1l
o3ld #, saxe M w0 4 ol axdllas o
g a3l 5 ol CawoVb slaolKins! o W51 oKl 5
585 b S0 sl alaaly Jo 4 DB T oKl o0
Szl ce iy 5 2ol ST 595 4 b S (sl oD
S )y azgi b cload oy cwlie
SaSed (Gloy 5 pg—az 0 AT Oy o
S yg0 ASd At 10,95 0 Slosug oS I LSTM


http://dx.doi.org/10.52547/jgit.10.2.19
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.2.2.8
https://jgit.kntu.ac.ir/article-1-808-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.20089635.1401.10.2.2.8 ]

[ DOI: 10.52547/jgit.10.2.19]

SVl loollius! 5l (goluss lasie (V) Jgoz o
b ol addllhe o .Caslons 03,9] MB 51 L 0
MM‘P xR RV oli}'.m.l‘ » Lholi}'.m.l‘ L}"‘

S0 Slelbl (59ld | wdigo — pole oy ks

1Eo | yliwwli @ pgs & jlasis @ P> Jlw

g0 ool ) sl pgax jo jeiS ol &l
39 s 0,50 paiz lyls didlate oyl 4)@&] O o
iz 39,585 59, p ooy S ams v

D,10 5925 (6 0y 0 oS!

39,0555 p &8ls ka9 0 Looliuy | CunBgo b ol yos axlllan 3 )50 (o Lidl yier alibuio 2} JSCi

39,0555 52 &8y (5 y509 008 (Sollums | Wlasin 1) Jyus

(o) gW5)1 bl fye il Job o | 05 sl b A,
VY YV 158 Of FrV VY- vy o] )
VY YVY OFVYYY VY-- Y0 S5 a Y
Y- FYYYYY 00+ VY VY-- Y Sl ¥
02 YV Y555 000 VY- AWt ¥
WY YV FATY YN (AR O e 0

Ly Gk 5l oM Jo (oUls a5 ol o 00ls
adgl sasy ;5 ol 5ol ce s VO] o)l 1,
JSie ol bYs 5l Jae <85 ials b ol s
Ooygel calre 5l aS cul Yoo s wuwl Lol
Al ey 55N b (e giman (omae sloaS
(S gmac 45 o ol pegdle [VF] asl
G 33le (92,00 sloosls dlis J> oS S
Dyvlsls P W RUNRYRC I PES Y TON ) P Y
e s Se gmae aSeh SWlG OHSte J> 6l
ad 10 )b gl (gl ) S mas glaaSll canlons
Sy ieel wuld (b ys DAL sl an s 194

Yy

Gl (690 (Gl —Y-Y

2wl slaJas 5l (e (o glads,

Sozg ool b aidlbioe Sloy sl —w (i
ua?:_.w.n OJ.:?L:) le‘“)“g l; 4.Q,>‘94 BN Lﬁbuj WL_M
ol S s a4 dalal o ailoads Byre i

EE P (omas S -)-Y-Y

' Vanishing gradient


http://dx.doi.org/10.52547/jgit.10.2.19
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.2.2.8
https://jgit.kntu.ac.ir/article-1-808-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.20089635.1401.10.2.2.8 ]

[ DOI: 10.52547/jgit.10.2.19]

e Cago i blgd g (59 jluiiw slaesls ples]

UlyBos g 03l jum> ow0bld

B30 09
=0 (W[ X ]+b) (Makl,
N, =tanh(W,[Y, 4, X, ]+b,) (V)alal,
C.= Cyfi+ N i (Falal,

2 Jsk 29, () 5 () (V) Ly, o
oad kb ass o a5 () oze5 polie )
2 2580 358 el (295 Jsho Comdy bl
9 bl eSS AW, 5 by sla e (F) 5 (0) Ly,
W (25,5 0350 O3

Ol :G(Wo [Ylfl'Xl]+b0) (A)A.Ja.)b
¥, =0, +tanh(C,) (F)akal,
J..\.o ‘sglg')‘)l ‘SLQ)L?.O -Y-y-vy

St )3 (it sladas 0 Shes (b)) e
5 (NSE”) cadSslw — 5 2,15 51 cdél (659)9, 000
3loolaiwl b g o oolaiwl Olay o (Sl (slas
SN bl y oo (i 2l NSE Lo
Loyl (nSlae jlocie jloo i ot lopite
Gl 3 Slaye u,ngm sl Lixe 5 (V)alal))
sanlive 5 i polie OB 32 5l Jow )
[\] ég-wsa b ((A)‘\-L”‘)) 0

. 2
NSE = | 1— ;(Oi ") (V)b

n

(00

RMSE = /%i(oi Ry (Al
i=1

eolie O nss snalie 5olie0; «(A) 5 (V)lasls, 4o

Jfolwn 50M‘5w‘_wpl‘o.)®wu.~i:b.o
9[—0,1] o5b ;0 NSE jlade .anil oo Slaslis

ftanh
® Forget gate
* Nash Sutcliffe Efficiency

@l sl e o8 Gl S (s 4
oolitul (J39 slorm yle plais 5 bl 5 aslxe
59 il Glsie 4 o1 51 Vaane cl iy 105 o
Sl s a4 15 )5 03 oo ok Tl s
Jubl asis Sl i, anld b o s (Lol S
[l ss 5

oo oligS Alidl> omac aSeud ~Y-Y-Y

Jlos o a8 el S o a8 azily LolS5 LSTM
05 Byee ;8o slaaSs OMSie o g 194
Sla Sy 6ok 4 0 bas—a ol [N 4]
L oo Gloy 5o LSTM s lg o v o SYsb
ClHL 5 TaSgeS sloa¥ 5l (539,5 sloosls j5e
615 oliie 9 39381 Wbl Jlesl b 5 TS g pla
i e g oo g yay abiile 0 Jgr 4 LML
;5115 pad el o3ls o gum ley ,o LSTM a1y
Bi> g alobs (Vakal, Glhs ad ol el
e 255508 St el 5y Sl
o 3l b a3 g5 5l e plaS 4SS
aiS () 8 a5ald o313, wojlsys cnl a9
Pe s

fo=a(W, [Y_, X, ]+b;) (Vb
WgeXw mb ey 4 g, Wi, by o(Vakal, jo
> yo aidlioe (SBgel 0lgye bl 9 039 o Sle
) a2 (6999 51 Sledlbl 0225 5 (6 S el W
> (Slsje,0 mizmer 5 Jolw Cdl> o (X,
(F) 5 (V) () Lasls, allas alo po ol ool Jlo
O E R PRUC P, i E AP B
e gaSmes aY Lo sgs ol Cnl Sl le
L s 35,4 b oz Sledlbl LT aS 55 o 428 5

L &AJBJ).QLD wl).:l) ésla U 9 \.\JHM; o..nol.:
o] oot e 4 axg5 b oo _dools jgue polio

' Feed back
¥ BackPropagation Through Time (BPTT)
¥ Sigmoid
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Abstract

Accurate flood forecasting is a vital need to reduce its risks. Due to the complicated structure of flood and
river flow, it is somehow difficult to predict the exact time of flooding. Artificial neural networks, such as
frequent neural networks, offer good performance in time series data. In recent years, the use of Long Short
Term Memory networks has attracted a lot of attention due to the shortcomings of the frequent neural
networks. In this study, it is tried to predict the daily discharge of the Aggala station in Golestan provice, for
the next three days, using Long Short Term Memory network. This network is very suitable for time series
predictions, due to its special structure and ability to learn long-term dependencies. On the other hand, the
desired network is stable and contains the maximum default parameters, which indicates its usability for other
regions. Furthermore, this algorithm has the ability to use topography and flow data from other stations in the
region. To predict the discharge at the target station, several data combinations; the discharge data of Aggala
station alone and together with its upstream stations, the elevation model of Aggala city and Golestan province
were used as network inputs. The present research findings were compared with simple regression network,
support vector machine-regression, and frequent neural network. The results show that Long Short Term
Memory network is superior to other networks with Nash-Sutcliffe Efficiency values above 91%. In future
studies, authors are going to use other influential data on flood occurrence as well as the development of the
applied network into fully automated network.
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