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Table 1. Characteristics of studied rain gauge stations
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Table 2. Characteristics of studied rain gauge stations
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1- Support vector machine

2- Wavelet transform

3- Auto Regressive Moving Average
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Figure 1. Location of the studied rain gauge stations

b Bl 5 Jlo gilomges okl wturn (Shy 9
Ot el Gladnpin case oS g euSTy laedly
B owdle (V) 298 gty by oedle bwg
SVM-g 5 SVM-V (9005, g9 9o bl olatdy
Pl o iy 205 bl ped g9 &S Wil o
() akaly) 505 sl @l Juo ool @Bly 53 9 conl (Soaw S
WS (¥ daly) beusgioe s (85 5l » L

O¥) 15 s

1 N N
EWTW+CZ§- +CZ€{‘
i=1 i=1

Wiepx)+b—y <e+§&

yi—Wipx)—b<e+§

fi*'fi Z 0

@ly 2 ):..p 5has LS.JLL,:. 5l cwl o)le L§\.>9,o S

4 (F) Wl 2929 4 B 2 S ple Soge b (o0l

Joe psd g ojlul i ¢ wlide g JUSl Slas 93 dlowg

45485 O cdalllae 3)90 JUKiw Job )3 j3le Soge
(V) 39800 Ol (¥ abal)) j 50

t—a
Wy (0) = fal /2w (),
beR,aeR,a # 0

30 Sl byd & ol ansuie dw ()b Soge o
& @ CuiS 5l gdse Hlwe Sl A le g ol 0kl

Oy )13 9 cmailo Juto
o Canl g2al)5 63650k s Gty oy owile
whitl Jeol 1 aie Gl G i) poble @
oS ool (R) 5 Lo ool (g il (5llas (g jldiza
by CUlgy =)l siloand & Ol Blue )5 Lbgy ol
& Glaidy oy gedle (VD) 23,5 0 Ll 5 Slod

P S Byre Siigg bawgy YA Jlo o )b el (4l
.(Y;) Cwl t_$'~’~9‘> 9.) odS c\.m]o Li?. é.‘ila

()

(v)

&8 wnlps Sy W jiolbuS culb C YL Lulgy o

ol )5 s
Sag0 Jod

(v)

b Jasl 2oyl e pilS )0 b olide el @ aladly ool o
Cuol auis dlael 035000 R g loj


http://dx.doi.org/10.29252/jwmr.10.20.1
https://dor.isc.ac/dor/20.1001.1.22516174.1398.10.20.14.9
http://jwmr.sanru.ac.ir/article-1-935-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-13 ]

[ DOR: 20.1001.1.22516174.1398.10.20.14.9 ]

[ DOI: 10.29252/jwmr.10.20.1 ]

¥ Olten ltwl o8l clyuss 5 dlale  S0,L o im0 s pe g s Glise sl e ol L))

5, 518 e jdoynm )Ll &S Jloj sla S
@ S Soge Jodd dited diun Sloj slo LS
(VF) 23500 oy pj )90

Wy(a,b) = Ial_“Zf(kAt)‘P< .

ARMAX Jao

oS 0393 Loyl Jso j) 48l dawgs s S, ARMAX s
Ay @ Glj glagye ple (85 )k » J> 4
9008 3b 35 by (g )5y Jho o plgis 4 ] 5l es29)9
(YY) ol oy LB o5 )90

()
p q
Ye=cC+ Z PiYe-i T &+ Z q)jgt—j
i=1 j=1
n
£ Fex ()
k=1

X g Sy adlgn o ilo 4 bgppo colpd sy B oS
MLE 55, & (@; « bj « Br) wolps Josys ol
g g0 03] yreST
P Gloj g K> slagbyy K by ()l »
g o 03wl (o yiws Dyge el CleMb I g b
S J5 3550 i)l b &S 55 )50 sla el )
Sy bl oo K Jole ol a5 g o odlitwl L)l
(V) col Sloj o sy plo & Camd g, ]
b oyl olge ()L L dasly > ke ysbo 4
s Sl dos 5lio iSilin s gy xSk
5 b sl gl g ol e Ske 5 L
Dges odlawl
f2bgyl s ylre

23 o3l 3)90 sy Jie <85 9 2 (25l yolate &
(1) Sased cops bl asls Joa jl Giog ol
5 (SE) 5wl (cllas (RMSE) s olaypo 5Sikes i
5 odlizl (AIC) SleMb Jlxo

Rl =D -]
Jz (PP = PP)? S, (f — PP

RMSE = 12(;)! —pl

RMSE

x

AIC(M) =n.lnc2 + 2M

N g Jio slaosileadl wibylg 07 < Jdo (sl yiolyl sl
A5l e Wodly dluss

40k g 395 Al ) e g Cute Cu 93 )3 e
9 (OWE) dwgey JS5 93 (Gl (Soge b IS 090

(¥)

ARIMA sl Jae
Caa g ond Ly GBS e 0,565 4l 55 e ol el
Hgyse S & Sloj slagyw had b g AV (5l Jie
5 Siloliw] jolate & gy JSB (el d 5 orlinl
Ol 3gg 4 el ARMA(R,Q) Jo b ol (ilwse
boo,l sl Jaa plgis cos (s lal sla e 5l (s sy
Jolis Slas )l ooliul .cusl o035 ARIMA(p,d,Q)
ARMA(p,Q) csloJo b gl il 5 @ 530 b Lad
et e el oy a4 cel
5 Ghad bl S5y ARIMA(P,D,Q)o lu)
Ao slapl A pswse i (labyd
odlw Jdo im0 LS5 1) (Multiplicative ARIMA)
»# ARMA Jao S35l 5l Xi Sloj e slyy ARIMA
b ol 3 e sy () ol NS 5y )
Dyl 45 S5 4 ARIMA

p q
U = z Piue; + & — Z Oi€—; ()
i=1 =1

hol o pld J3l5 5l Jols Juols gy U ] o oS
ARIMA(D,0,0) bt (sl Jno Sl > bl o
ol gl plgee 25 Cyge @)

¢(B)(1 — B)?z, = 6(B)e, (%)
D5 e iyt g5 Syge & 0(B) 5 O(B) ol p <
(1)

¢(B) = 1_¢1B_¢2BZ_"'_¢pBP (V)
0(B)=1— 6,8 — 6,82 — - — 0,BP y

(V)

(M)

(%)

(\%)
P! ‘d)L“’W u?’)b Pl ‘«_sJL\"L"“ u*")b Pl ‘104‘5) o*‘ »

1- Markov chain
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Table 4. The results of monthly precipitation prediction in the calibration and validation step by a support vector machine
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Table 5. The results of monthly precipitation prediction in the calibration and validation step by a support vector

machine integrated with wavelet transform
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Table 6. Results of precipitation prediction in the validation step by a support vector machine integrated with

modified wavelet transform
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Table 7. Results of precipitation prediction in the calibration and validation step by the armax model
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Table 8. Results of precipitation prediction in the calibration and validation step by the ARIMA model
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Table 9. Summary results of Monthly Precipitation prediction at Study Stations
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Figure 2. Comparison of observed and predicted precipitation by ARIMA model at validation step at the studied
stations
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Abstract

In this research, we used the support vector machine (SVM), support vector machine combined with
wavelet transform (W-SVM), ARMAX and ARIMA models to predict the monthly values of
precipitation. The study considers monthly time series data for precipitation stations located in Hamedan
province during a 25-year period (1998-2016). The 25-year simulation period was divided into 17 years
for training, 4 years for calibration and 4 years for validation. Statistical comparison of the results was
conducted by using correlation coefficient (r), root mean square error (RMSE), and standard error (SE).
Results showed that ARIMA, Support Vector Machines, ARMAX and support vector machine combine
with wavelet transform were ranked first to forth, respectively. Furthermore, the support vector machine
has fewer adjustable parameters than other models. So, the model is able to predict precipitation with
greater ease and less time. For this reason, it is preferable to other methods.
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