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Application of the Width Function Instantaneous Unit Hydrograph:
A Case Study of Cheongmi River

ABSTRACT

This paper examines the applicability of the Width Function Instantaneous Unit Hydrograph (WFIUH) with a case study of Cheongmi
River in South Korea. The parameter values of WFIUH can be physically determined compared to the lumped hydrologic models,
which are typically accompanied by parameter estimation procedures with gage records. Assuming uniformly distributed rainfall, the
hydrographs obtained with the WFIUH show good agreement with observed data and also the results from HEC-1. A simple
investigation of the effect from the rainstorm movement with the WFIUH demonstrates the ability of the proposed model and the need
to consider the rainstorm movement effect on the resulting hydrographs for prediction purposes.
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2. WFIUH (Instantaneous Unit Hydrograph based
on the Width Function)
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Fig. 1. The Cheongmi River Basin
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Fig. 2. Reconstructed river networks of River Cheongmi with a grid
size of 2 km
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Fig. 3. The width function of River Cheongmi obtained from the
reconstructed river networks on a lattice
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Fig. 4. Curve number (CN) obtained on a lattice for each grid
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Table 1. Information of the Cheongmi gage station
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Fig. 5. The flood celerity and the diffusion coefficient as functions
of water depths
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TSRVl e SRS AP Folk o] A A9
o) T2 0 2 5 (uniform)dhA] EXFo] YEe= A=
Paatairt lell vERd nle} o] WFIUHE o83l At
TR #5A 2 712 FFH EYHEC-1)S o83 A7
(Ministry of Construction and Maritime Affaires(¢]3} MCMA),
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B
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Location

River Station -
Location

Observation Started | Reference(EL.m)

Longitude Latitude

Cheongmi | Cheongmi (T/M)

Wonbu-ri, Jeomdong-myun, Yeoju-gun

129-18-41 35-32-59 Jan 1, 1985 51.066 (51.146)*

*Reference for 1998-2000
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Fig. 6. The hydrograph obtained from the WFIUH compared with
the observation for a rainstorm event (12 Jan 2009)
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Fig. 7. The hydrograph obtained from the WFIUH compared with
the observation for a rainstorm event (10 Sep 2010)

Table 2. Parameter estimation of the Clark IUH (MCMA, 2011)

4
of

3P 73S (AR ) AESAE Y=
2 Zis oAl Qlvk o714 71E HEC- 1232 125 137)
9] Afeo R dEo] glon FHFAH O 2= Clark T4
< sle3F7H o 2= Muskingum HPHS 0]83F Aito|th
(MCMA, 2011). 20009 7€ 221, 2002\ 8 6%, 2004
7€ 154, 200601 7€ 28Y 5 71 4N BSHE L AAPRES
olgate] 7+ Axfre] R HHshe HEC-1 2% Clark T=H<
HPHA AT 2 ZEARDE Table 29} 2t
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g o)5e) SEao) digh G W A wsll ol

T Wi
(Singh, 1997; Seo, 2012). Uukao 2 SFFTFO 2 o] E3]=
I R
Uelhe S48 SRaie) 4t drade) 3718 540w
e Wil 97} IR R o Sehs A9 SEAe) A
[e)

o] &H Uehht 1L 7keve Rt e 2 veidt
ojg} o] ZFf-olsol mE o] ARRH e el
ol B2 FFS MAER 5] FHos FERds T
785 olell gk aert vk=A] asiet FRERE O 24 WFIUH
o] 54 F st o] AR wsAdel tigk el
APgE = lvks Zolnk w2 dtelrte ol Wi 3¢
o] DAL 7 ol FF7e] Holrfio} olgsiiee] wE FFe
HESH=S I3l Figure 82 o 5-3-9-0] Wikl w2} Aoju=
O 782l HOIFE(Ly) 9} ol EE(ve)E HofFal itk o7 1A
ZF§e] HoFtiLy= AFFRAPTFEO = ofF &o] 2ol Ao

Area te(hour) k(hour)
Subbasin 5

(k') Initial Optimized Initial Optimized
Outlet 27.32 1.55 2.05 2.44 2.97
Geumgok 17.03 1.13 1.63 1.72 2.24
Geumgok (before) 34.17 1.43 1.93 1.90 242
Seolsung 37.79 1.23 1.73 1.43 1.95
Seolsung (before) 11.81 0.73 1.23 1.07 1.60
Ogap 30.54 0.85 1.35 1.14 1.66
Ogap (before) 37.04 1.44 1.94 2.03 2.56
Eung 103.02 2.09 2.89 2.47 3.49
Eung (before) 33.48 1.38 1.88 1.56 2.09
Seokwon 51.60 1.57 2.07 1.73 2.26
Seokwon (before) 40.64 1.42 1.92 1.72 2.24
Juksan 54.20 1.57 2.07 1.88 2.40
Juksan (before) 116.48 2.66 3.31 2.98 4.50
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Fig. 8. The length scale (L) and the speed (vs) depending on the
direction of rainstorm movements
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Fig. 9. The variation of hydrographs at the outlet of the watershed
depending on the storm movement: (a) Ls = 2km, vs =
0.55m/sec; (b) Ls = 4km, vs=1.1m/sec; (c) Ls= 8km, vs=
2.2m/sec
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