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Relationship between Catchment Characteristics
and PDMM Rainfall Runoff Model at Geum River Catchrments

So Jeong Lee™, Won Ho Cho, Hyo Sang Lee™
Department of Public Administration, 312, E8-6, Chungbuk National University, 52 Naesudong-ro,
Heungduk—gu, Cheongju, Korea

Abstract

Hydrological disasters such as typhoons, floods, and droughts are rapidly rising all over the world due
to extreme weather and climate changes. This study aims to analysis a relationship between catchment
characteristics and the Probability Distribution Model with Macropore response(POMM) at Geum river
region. POMM is applied to 18 subcatchments of Geum River. The Rainfal Runoff Modelling
Toolbox(RRMT) and Monte Carlo Analysis Toolkit(MCAT) are used for modelling environment. The periods
of 2001-2005 and 2006-2012 are applied for validation and calibration respectively. The Nash Surcliffe
Efficiency(NSE*) objective function is employed for performance measure. The model simulates the
observed hydrograph acceptably well; ten catchments shows acceptable performance in calibration(less
than 0.3) and validation(less than 0.5). The relationships between catchment characteristics and POMM
model are not clear. however, PODMM shows a consistently good performance for midium sized catchment.
It shows that the POMM model is a potential model for Geum river region.
Key words: probability distribution model with macropore response, rainfall runoff model, calibration,
validation, NSE
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<Table 1> Parameters of PDMM

Parameters Description Range

Cmax Maximum storage capacitiy of the catchment 1-1000(mm)
SMA b Degree of spatial variability of storage capacity in the 0-2
catchment

rt Residence time from top outlet from quick flow reservoir 1~15[at]

b Residence time from bottom outlet from quick flow reservoir 1~15[at]
R h Threshold 0~100[mm]
rts Residence time slow flow resenvoir 15~300[dt

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

¥ SMA: Soil Moisture Accounting, R: Roting
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<Fig 2> Map of Geum River Region
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<Table 2> Representative Catchment Characteristics in Geum River

Catchments AREA[kr] | SLPBAR[’] Rf Dd SAAR FARL CN
1 Cheoncheon 285.99 14.63 0.27 3.27 1093.29 0.96 65.4
2 Cheongseong 499.67 12.87 0.14 3.09 1197.9 0.95 65.64
3 Donghyang 164.58 16.15 0.21 1.68 1231.33 0.96 60.03
4 Gidae 373.21 12.86 0.27 3.09 1180.65 0.97 65.35
5 Sangye 492.4 12.9 0.16 3.1 1195.29 0.96 65.6
6 Songcheon 608.48 14.77 0.24 217 968.56 0.97 60.58
7 Yanggang 2078.15 16.2 0.08 2.24 1163.94 0.89 61.33
8 Bukil 909.1 9.72 0.25 2.08 1221.9 0.92 67.42
9 Cheongju 178.92 9.74 0.18 2.4 1191.71 0.98 71.66
10 Oksan 342.38 9.73 0.25 3.05 1215.85 0.98 69.34
" Seokhwa 1599.95 9.73 0.27 2.29 1223.16 0.94 68.57
12 Yuseong 250.12 12.08 0.11 3.47 1314.94 0.99 62.79
13 Boksu 161.66 15.21 0.11 3.97 1273.85 1 70.83
14 Guryong 208.58 12.31 0.1 3 1258.29 0.99 72.32
15 Useong 263.25 13.75 0.19 2.76 1309.16 0.99 72.19
16 Nonsan 476.55 11.35 0.17 2.31 1317.7 0.91 62.49
17 Seokdong 155.49 8.06 0.22 2.68 1271.08 0.96 66.17
18 Ugon 133.86 4.99 0.25 2.84 1235.33 0.98 68.88
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<Fig 4> Map and Catchment Characteristics in Sangye
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3 Rainfall, Runoff, Temperature, Evapotransporation, 2006.01.01.-2012.12.31.
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<Table 3> Results of Optimised Parameters in Geum River Catchments

Catchments Optimised parameter set Calibration | Validation
Cmax b k(t) k(o) h k(s) %q (NSE*) (NSE#)
1| Cheoncheon | 5405 | 0.9 2.8 7.2 434 |337.2| 0.9 0.10 0.29
2| Cheongseong | 285.7 | 0.0 3.7 15.0 | 343 | 363.7| 0.9 0.31 0.42
3| Donghyang 53.0 | 2.3 2.2 13.1 | 92.0 | 2195] 1.0 0.28 0.53
4 Gidae 268.5| 0.5 4.3 11.0 | 21.1 | 370.7 | 1.0 0.26 0.33
5 Sangye 4766 | 0.3 8.6 3.3 269 | 3002 | 09 0.25 0.32
6| Songcheon | 331.1 1.1 3.1 4.1 37.0 | 237.3| 1.0 0.22 0.30
7| Yanggang 437.0 | 0.2 4.7 9.1 1.5 13265 0.4 0.27 0.49
8 Bukil 501.8 | 1.9 6.9 4.6 214 13205 | 0.9 0.24 0.47
9 Cheongju 3679 | 24 2.3 8.8 11.3 | 4458 | 0.5 0.32 0.41
10 Oksan 697.7 | 1.7 3.1 16.4 | 50.7 | 452.2 | 1.0 0.32 0.45
1 Seokhwa 269.9 | 0.9 3.9 6.5 26.4 | 159.3| 0.9 0.26 2.67
12 Yuseong 92.1 0.9 2.6 6.2 50.6 | 471.1| 0.9 0.24 0.31
13 Boksu 2199 | 05 2.4 | 23.1 10.0 | 497.0| 0.9 0.29 0.48
14 Guryong 107.7 | 0.7 33 | 262 | 106 | 4554 | 0.7 0.31 0.85
15 Useong 1089 | 0.1 12.8 2.5 1.4 | 2741 1.0 0.29 0.45
16 Nonsan 277.7 | 0.5 3.5 8.4 76 |138.0] 1.0 0.27 0.36
17/ Seokdong 52.3 1.3 25 | 215 | 485 | 143.2] 1.0 0.43 0.63
18 Ugon 183.4 | 0.8 7.3 2.3 375 [ 373.3| 1.0 0.41 0.61
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<Table 4> Ranges of Catchment Characteristics

Low Medium High
0<AREA<250 250<AREA< 1000 AREA=1000
0<SLPBAR<6 6<SLPBAR<12 12<SLPBAR<18
600<SAAR<900 900<SAAR< 1200 1200<SAAR<1500
50<CN<65 B5<CN <80 80<CN<95
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<Table 5> Grouping Result by Catchment Characteristics

Validation
NSE*

0.47
0.45
0.36
0.42
0.33
0.32
0.30
0.45
0.31

0.41

0.63
0.61

0.29
0.53
0.48
0.85
2.67*

0.49

Calibration
NSE*

0.24
0.32
0.27
0.31
0.26
0.25
0.22
0.29
0.24
0.32
0.43
0.41
0.10
0.28
0.29
0.31
0.26
0.27
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Bukil
Oksan
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Cheongseong
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Songcheon

Useong
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Cheongju

Seokdong

Ugon
Cheoncheon

Donghyang

Boksu
Guryong

Seokhwa
Yanggang
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