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Abstract

The researches on the parameter estimation for storage function method have been conducted for a long
time using different methods. However, the determination of the optimal parameters takes a long time and
there is a controversy that the proposed optimal parameters do not likely represent the physical charac—
teristics of watershed. In this study, the characteristics of the continuity and storage function equation was
analyzed and sensitivities were evaluated. As the result, the only optimal solution is suggested among
several local optimums. It is also shown that the lag time is able to be determined using the direct runoff
starting time of the watershed. From the sensitivity analysis, it is also proved that the determination of
the lag time is very important and the only optimal solution could be found easily after selecting the lag
time. Therefore, unlike the traditional optimization method, the proposed method does not take a long time
to find the optimal solution which is depending on the characteristics of the rainfall events. The fixed
coefficient method which is a method to estimate the optimal parameters of storage function method has
been modified using the proposed method. Therefore, the practical efficiency to apply storage function
method could be enhanced by applying the proposed method. While the traditional method takes care only
the error of the runoff hydrograph, it is very important that the proposed method considers the characteristics
of the watershed.

Keywords : storage function method, parameter estimation, fixed coefficient method, lag time

e X

ARFEEe] A O IEEE 245 9% AT A B olg 4K Wgom Faselgth e ol
2 o pAsE Ak e Aztel 2 el Polm, fole) BelHel BAut dnigle vhpaGT dute A
297} Sk Qo] st B ATINE AFEFREY ASRAT ARTEAS A5 BASR W 24
2 Faselth 7 Ad, Be ol IA9 oA FUaE AR P AR 5 Ak wF Foo) APRE
A ARKE Telstel ARTFHS] AMAE AAT = Arks AL whom, AR VR 24 ds), 5y
AR AR Aol g FRITHE AL & 5 YATh AN AT FE FUT HE M0 20 2
S Qlgieh, e m Aok e 71Ee] AXS st o] Alzte] 2.8 AelA) grom, FeAPEE M Hoke
W ASE AT S ek o] ek AekE WS olgdle] 71Ee] AFFLH ANEE Fe] Sl chFe
WP T AFITARS SRR, T AT ATl ATRES ¥ 5 Ae A0 |tk B Aok By e

*FTAA71edTY FALATE F4A7Y (email: gunhui@kict.re kr)
Senior Researcher, Water Resources Research Division, Korea Institute of Construction Technology, Goyang-si, Gyeonggi-do 411-712, Korea
= AR 2L, S Ad71edTd FALATE $4997 Y (e-mail: hspark90@kict.re.kr, Tel: 031-910-0517)
Carresponding Author, Senior Researcher, Water Resources Research Division, Korea Institute of Construction Technology, Goyang-si,
Gyeonggi-do 411-712, Korea

464 Z19% 20134 1H 73



o,
tlo
k1
I,
]
N
¥
5

710] HEFEFA] AR o Aste] iiANSEE A skehs Wk e R 5

1. M B Ak AFEFHS 2o B wizfiae] o
o2 Qs o] AIg WAYZS &A HslrEt=
SEuel AR EFdd el AR E AFEFHS F A AEL oS 7H MRS AlgEte Ao
o Wl AFaret AFFE5L Atelel] vl E BAE 7St o g QlonE olfgk HH gk FasH AREE L
I, 9 Ul A58 AS oA Ae-FEAA S she Atk ol g 54 wiitol] AFEFHS 2E AP
HhHo)th A Xe] Kimura (1961)¢] ¢]a] Agkel o] W ol-g3ltl gt wi/fisE FeheE Alguith T ks AL
Ao TRy e] F5E o] W Y7 B3t g3to] s} & 5 itk F, v wHSEES 483
Aol Agre] 3 gt aelERE ARG g A% s etE 11 FEFEIAS wlg- FAME Ao
AT T R E o) T F W Fto] wjzwig 2 Oe HAAd) F o mi/AFrt 4 404 4
HAg 2 FEFEIA G545 gk Aol = A2 w9 ofg]e doltrt.
e 71 Ag8 vz 243} 7HE2 Brent 7] e Fx Adke] Aol Rk ofEste] e
H(lee and Lee, 1996), HeRd4&F4(Kim et al, EFdA S =ahs A Boe 280 ASEAS odshes
1998), A2 &arg]E(Song et al., 2006), 4-&-7=H A AL wlg- 7| 2A ol Fast dolt}. F, w4
F2ZA1228(Yi and Choi, 2008)2} 22 A3} dag|HE goll kA, 4z} Wiy B & :’;1% A=
ol 52 FEHEFAA fFEE AF{FTTEEH(Nam, ol oJHl G mAE=A o gk A7) AaE ook gt
1985; Sugiyama et al,, HWS@mmmddqw%X$ﬂ o} o]y st WS Fo AR viNETES] 54
st e E Y] st AR & (Bae and < olsfletd, Kl &4 0]a Efgdt wHSEES A
Jung, 2000), Dynamic EffectS 1 4@ Xﬂ TErT?}—’F(Klm et g otk
al, 200002 AFTrEF ST LS fld B 2 ATl A = ARgEH e widE ARS8l F
ATEo] AU et T 5of, 9o B S o] EAe o AAE 4 dvta 4EA e vwiaw
aE37] Y3l 42 RHES o] 83 HFujita and Kudo, FE oz Zh wpyisd uizte BAS 3ska,
1995), 35 AVHdElE 2831 thBae et al, 2009, 7189 A gHlS skl o a4 o R 24 )
b; Shamir et al., 2010). NAFE A4S F A= 7hol=gRls AAstka, A
Ty HA A g Al A-fEAl vlA REFE b AR S AlQkste] Aol A
P& aHste AFETHe] B4R 3 wiHs g A Al S5 A8 JEE ST
o] ME7t AP RFE val BaL, viZiRsE k] A
oz Qlal 22 Fee] FrEFEAS vERd= A 2. XNFekptd
NATF AEL] F77F 73] o] EAehE 497 vivl
stth &, A8 b SRk A9 B7) wlidel fre o2 e FE4S Akle] s ARgTHe
A3 S AABH= Ao] A9 Evbssit) asjuz Agd 1961 JEoA 7] F2HORRD el <8 A=A A+
TEAH HASPPHE o]&sto] wihAse] HAstE grlol o8 HAE= APFEES Akee He
AEgE A, Axtrze] wlg- A HAs) 2 AAE A Fig. 1ol 11ef3] =¥ o] St} A V\t”oﬂ’ﬂE fred A
NAG7E A HA SRS G877 GA Lok 18 whol] A4 JAs ASAwER 5571 Ul u, 2 5EE
o8 ANde AR & 67l miiiasE 248} (fel o8l fEo] wAYsta, —Lr@%*or%kol SR
o fFEFEIAS ARtslof Fel® B atal, 7]EAke (R0l w=data v, §99 X3FE5(F, )0l o3l
Aol 7zt ofEste] Ao wiwgRke 25 freo] WAt o 7pgeitt Eek AHFE3(0)9F
o] APz Al e B3l FETFEIAS Akt Ul A7) Atele] BAIE nAg oz g sked(Eq

74 BEKERBEMNE



Runoff Rate1

Saturation Runoff Rate
(Fsqd)

Initial Runoff Rate
(f14)

Total Runoff

/T~

- Initial Runoff

nfall(R,,) Rainfall

Fig. 1. Runoff from a Watershed using Storage Function Method
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Fig. 2. Flowchart of Fixed Coefficient Method
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Table 1. Water Level Gauging Stations at the Outlet of Jeongseon Watersheds (http://www.wamis.go.kr)

Station Code Latitude Longitude Organization Watershed area (km?)
Jeongseon?2 1001655 37-22-42 128-39-26 MLTM3* 1,688.41
*MLTM : Ministry of Land, Transport, and Maritime Affairs
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Table 2. Optimal Sets of Parameters and Errors
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Table 3. Rainfall Events for Validation

Event No. Rainfall starting time Rainfall ending time Runoff rate
1 2004-04-26 14:30 2004-05-08 19:30 0.47
2 2004-07-07 06:00 2004-07-10 06:00 0.62
3 2005-07-01 00:30 2005-07-09 19:00 0.53
4 2005-07-11 06:00 2005-07-24 13:00 0.97
5 2005-09-21 05:30 2005-09-30 05:00 0.84
6 2007-09-14 14:00 2007-09-21 21:00 0.79
7 2008-08-22 07:30 2008-09-01 21:30 0.48
8 2009-07-09 03:00 2009-07-11 20:00 0.37
9 2010-09-21 08:00 2010-10-07 11:30 0.87
10 2011-05-09 14:00 2011-05-20 05:30 0.60
11 2011-07-03 04:00 2011-07-07 05:30 0.83
12 2011-07-26 18:00 2011-07-30 04:00 0.60
13 2011-08-16 17:30 2011-08-22 17:30 0.68
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