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Analysis of Flood Events at Bukil, Korea using PDMM
Rainfall Runoff Model
Hyung Joon Chang™, Hyo Sang Lee™
School of Civil Engineering, 102, E8—6, Chungbuk National University, 52 Naesudong-ro, Heungduk—gu,

Cheongju, Korea

Abstract

Flood event data is a crucial resource for the flood risk assessment. However, there are few
catchments which are precise gauged their flood event with sub hourly time step. Therefore, the
ungauged catchment issues are especially highlighted in regionalization studies. In this study,
the PDMM(Probability Distributed Model with Macro—pre Approach parallel routing structure)
model is applied to Bukil, Guem river, Korea. 10 flood event data are carefully employed with
Monte Carlo analysis and SCE-UA optimization procedure. The result shows that the PDMM
model has acceptable model performance in all flood events, while preferable model
performance(NSE*<0.2) in 7 flood events. However, SCE-UA results show marginally better
performances. The PDMM model has better performance with larger amount of total rainfall,
stronger rainfall intensity and delayed high precipitation time distribution(i.e., 3 rd Huff
distribution). This study is a starting point to assess strength and weakness of the PDMM model
with event based flood data. Further study will extend number of study catchments and flood
events to suggest a general outlines of the PDMM model to Guem river region.
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Events Start date End date AR a9 gz Huff 2
(hr) (mm) (mm/hr)
1 2004-06-19 2004-06-22 70 311.1 35.6 3
2 2005-07-28 2005-07-30 22 59.8 18.4 1
3 2006-07-13 2006-07-20 73 290.3 23.4 3
4 2007-07-24 2007-07-26 19 85.1 18.0 1
5 2007-08-04 2007-08-06 31 131.0 17.9 1
6 2009-07-14 2009-07-15 26 67.2 249 2
7 2010-07-16 2010-07-19 30 67.0 7.0 1
8 2010-08-10 2010-08-12 21 28.4 4.8 2
9 2011-04-29 2011-05-04 29 90.1 14.2 1
10 2011-05-31 2011-06-02 13 1.7 9.2 1
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<X 3> Parameters of PDMM

Parameters Description Range
VA Cmax Maximum storage capacitiy of the catchment 1-1000(mm)
b spatial variability of storage capacity in the catchment 0-2

k(t) Residence time from top outlet of quick flow reservoir 1~15 [dat]

k(b) Residence time from bottom outlet of quick flow reservoir 1~15 [dat]
R h Threshold of quick flow reservoir 0~100 [mm]
kis) Residence time slow flow reservoir 15~300 [at]

%0 Percentage flow through quick flow reservoir 0~1 [-]

¥ SMA: Soil Moisture Accounting, R: Roting
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a) Event_2(URS, Calibration, NSE*= 0.02)
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c) Event_5(URS, Calibration, NSE*= 0.26)
<22 6> Calibrater hydrograph using PDMM with flood event No.2.3 and 5(URS mode, NSE*)
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a) cmax b) b o) kit) d) k(b) e)h f) k(s) g) %(q)
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<% 7> Distribution of calibrated PDMM model paramters with URS

a) cmax b) b ) k(t) d) k(b) e h ) k(S) 9) %(q)

500 1 s ve 54 15 15 4 ves w100 4, , 400 1.00
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<& 8> Distribution of calibrated PDMM model paramters with SCE-UA
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<X 5> Averaged model parameters for URS and SCE-UA method

i

Averaged Cdlibrated Model parameters
PRI URS SCE-UA
cmax 273.6 319.2
b 1.7 15
k(t) 79 76
k(b 11.0 11.8
h 1.3 55.9
k(s) 57.2 80.4
%(q) 0.6 0.4
ngol AE S Yste] Hit w7PRsS PDMME] A5 7|7 ARl Ae3t9tk A= =38 4
A% 8 mol aULE <29 9>9) Lol AL & AoH, AT VI3 47)e) m@ ol o)
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a) validated Event(URS, Valibration, NSE*= 0.39)

Model it

Flow [mm/di]

et
ESRNI
i

50
dt [ hourly samples]

b) Validated Event(SCE-UA, Valioration, NSE*= 0.37)

<% 9> Validated Hydrograph using PDMM with averaged calibrated model parameters in URS and SCE-UA

<H 6> URS & SCE-UA Z'F DHE=o S JI2te B8 gt

Validation Averaged Calibrated Model parameters

URS SCE-UA

(1-NSE*) 0.39 0.37
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