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Abstract

A hybrid forecasting scheme based on wavelet decomposition coupled to a support vector machine model
is presented for water demand series that exhibit nonlinear behavior. The use of wavelet transform followed
by the SVM model of each leading component is explored as a model for water demand data. The proposed
forecasting model yields better results than a traditional ARIMA time series forecasting model in terms of
self-prediction problem as well as reproducing the properties of the observed water demand data by making
use of the advantages of wavelet transform and SVM model. The proposed model can be used to
substantially and significantly improve the water demand forecasting and utilized in a real operation.

Keywords : water demand, wavelet transform, SVM, nonlinear forecasting model

e x|
B Aol A= Wavelet Transform3} Support Vector Machine (SVM)S 233t Hybrid A< 8% o= 23S
NaA k. Wavelet Transform ¥H S &-8-3F0] thafsl 27| do] EA5te A% =% AAIES Easte] d=3t
el AAER MsshH=d o] 8t o, HAE oS5 SVMS ol& wedtE AALS oSzt 283519
AS545S Efﬂ@r’\]?]“ Ueks FHEAE B AFAE AR o ARdA AlE ] = F7]e] 5447 v)Ay
dFEe] FHE MR AAIS o] rhestdon] A4 HE P BE FAXRAA AR S5HAE 1%
T ATk 53], 71 ARIMA 53 AlgolA Ueh= A7 S7A1E 32 71ds A9s Holso=A] Ad% ]
ToY dFRPoZA Fgo] /e Ao AdHT)

MO : T TR, wavelet transform, SVM, B|MY o|F 2Y

1. M B o] MEAe ST U9les AHgatal k. 3
= QITE7h WAt ALRAl AN, AkeblE S o Q1)
ot vehar gl 7IdEd Sk V1€ Beas M Eaide] H5Ekler ofF s A Al

ARy A EEFE Y Zug, WA AFAE (e-mail: hkwon@jbnu.ac.kr)

Assistant Professor, Dept. of Civil Engrg., Chonbuk Univ., Disaster Prevention Center, Jeonju 561-756, Korea
= A5 gtn e EEFE AL, WA ATAE (e-mail: kiminji0228@jbnu.ac.kr)

Graduate Student, Dept. of Civil Engrg., Chonbuk Univ., Disaster Prevention Center, Jeonju 561-756, Korea
s AR}, AFAA A dbd Be] 7 (e-mail: kogb858@koreakr, Tel: 063-270-2426)

Corresponding Author, Disaster & Safety Administration, Jeongeup City Hall, Jeongeup 580-701, Korea

458 H119% 201248 111 1187



go) o]old gt Mol 71 A F7HER oh
o Aaksel Gow slsk] WA 3

=
AYR B FEe) YFEAY L $go] LFH I 9
o ols} o] A fAUe] AN W BAjA e BE
e Shsh A7l she ZrE 9E T el
EHHA FH ST £0F AFS B L84
BEE B Aol W o 24 AddEn Utk
% 497 B et 45 A8 AR % 290 B8
& eI BEH o e sofofat Abgo.EA The
wpo] AlRkElo] grovt A4 £agk AAGY WA

ofe] Q1. ol el

oA = AFelAe theaAY A 7S] Wavelet

el Support Vector

H 3l Wavelet Support Vector

Machine (WSVM) 238 7|déle] dde] A% 8

TS dSeted &8skt g

U 0 7 A Q9 of| 5282 ThH R (univariate)
=

2 o FHmultivariate) 37124 2dS ol&s 1 F

L)

A4 2}7] 3] 7] 28 (autoregressive model, AR) A€ 9]
o] &t FuleA= A 80| FFES 1
A s FRES d5eh] 913 AgEe] v A
3 3t 71E Al TR A5 UHoEE & 78
Fa} A A4Q EAE] FAE A4S T & T8
FEFS HA = oy aR1Edd dE AGEAS Foteta
olF &83le] & T8 dF AS FHE ARV sleH

(HA =z 5, 1999), Fouriers-2} ARIMA (autoregressive

integrated moving average) .3 ko] A oE A
PAEe] WE = oY ¢S B Ak AA
5, 1999). T3k AAIY &89 7] BAS Fetsh=t
28t Wavelet Transforme %53 3= 83 54
S Fobst & ARMARHS B3 & 7238 53139
HEEY AEE, 199). Hdol Are F8% odF
W0 2 A A 98 Qg Ersw dHs 248
o AAE dF RS dstar o] &&ate] A9,
Ak 2 AP B ARERF oSl &8 eH AT
¢k 5, 2004). ol¢]ol e TS dSatet Bol &85
1 9= ARE 3 MLP (multilayer perceptron)E 23+
sto] Aldde] RS Ajetal Are o oS
o] E-&3ATHA7IA 5, 2009).

HT FeloAE B Fadd TS A= 47 &
QA1 FA, A4, 715-9] 3 B A7) AdAAdE A8
3to] Aol B oS o539 3(Zhou et al. 2000),
EE B4 A9 X At s FaEe] AsE &

1188

goto] FadE 958 A3 Neuro-Fuzzy=do] 7]&
FuzzyR & HTE 953 dS552S UeERA ool
% ANN (artificial neural networks)¥} ANFIS (Neuro-
fuzzy inference system) =@ W3+ & S Q7F oS BEH o
2] 848 1 oFA T Tabesh and Dini, 2009). Zhou
et al. (2002)2 G877 A FoES FEg 4

SRS st om AAIEe] A7) gt 7Rk
= o =xZ 28549t} Ghiassi et al. (2008)2 54 9
TAAYW ®d(dynamic artificial neural network model)
S &85t st AIE HYoll e =AY & o
& d=3atal 7] ARIMAR &3 ANNE2-S ZgHet of
HE vluste] R3] A4S Brlekh o] ¢l
FEA < FHH S oS o] &3k oAl

K

7324 o] o] g5
7k QIg Bkl S, o] H4 ek overfitting)

£0), 53,

37| Ktk s AAATEE o] Este] dlSE=
= [e]

o]#3 Aol A B Aol A= A tEAAY AP
3 4¢] W oz o] 85 1 ¢)E Wavelet Transform
o]g3sle] thekst ~Ado] EAsHE AALES &

= g
ALz Eafjste] B} Ihaksh Jejo] AAE = g

22
o

2o Hop
oo
QL
2
2
i
2
ki
il
Hir

ol e

dy, Mo
z " B
ETRR.
> Sﬁ ol
o 2 2
10 2
o I
AC) ot
§ filo
g
el e
ol
z, iuf
3
M
oL lo
i)
-
£ 3
wm r’lo
é £

shglon] 3ol M AL
D gE QNS TR Aok W

oA AT AR W FF AT

o o =2
o
©
>
2,

o ¥

oL X o) of mo off ¥ Mo O o o o
o
N
Nh
ol
o,
8
N
ot

o % I oE B oox

2
i)
:(l>l:1
>
>
i)
_orL
%2
o

BEVKE RS EHE



Table 1. Basic Statistic
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