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Abstract The risk of disasters, such as floods and drought, has increased. Reliable hydrological data is important
for analyzing the water resource and designing hydraulic structure to manage these risks. The Yongdam Guryang river
catchment located in the central of Korea is the research catchment of K-water and UNESCO IHP, and the
hydrological data, such as rainfall, runoff, evapotranspiration, etc. has been observed at the catchment. The aim of
this study was to assess the runoff characteristics of the small mountainous catchment of Korea based on the observed
hydrological data, and the Probability Distributed Model was applied as the Rainfall-Runoff Model at the Yongdam
Guryang river catchment. The hydrological data was divided into the wet period from June to September and dry
period from October to May according to data analysis. The runoff ratio was 0.27~0.41 in the wet period and
0.30~0.45 in the dry period. The calibration result by the Probability Distributed Model showed a difference in the
calibrated model parameters according to the periods. In addition, the model simulated the runoff accurately except
for the dry period of 2015, and the result revealed the applicability of the PDM. This study showed the runoff
characteristics of the small mountainous catchment by dividing the hydrological data into dry and wet periods.
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Fig. 1. The Guryang river catchment

H 4] Penman, FAO P-M, Makkink, Preistley-Taylor,

9l

Hargreaves

th el A5 Table 13} Zth

A
h=}

o1

Ak Afole] AMPAE AL Ao ek,

e

tack 1 A, AAS

S

=13
=

A5

Table 1. Characteristics of Guryang river catchment
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PDM(Probability Distributed Model)[8]
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Table 2. catchment rainfall runoff Characteristics at
Guryang river catchment

Period T.P. T.E. TR. MR.I P.R. R.R.
(mm) | (mm) | (mm) |(mm/day) (mm) | (Ru/Pr)
2014Y 1119 291 543 90 42 0.49
2015Y 849 331 376 111 45 0.44
2016Y 1298 343 399 119 30 0.31
2014W 809 169 329 90 42 0.41
2014D 302 110 232 29 8 0.77
2015W 522 225 141 111 45 0.27
2015D 471 130 210 44 10 0.45
2016W 726 200 194 119 30 0.27
2016D 263 46 78 103 19 0.30

T.P. : Total Precipitation, T.E. : Total Evapotranspiration, T.R :
Total Runoff, M.R.I. : Maxium Rainfall Intensity, P.R. : Peak
Runoff, R.R. : Runoff Ratio, Ru : Runoff, Pr : Precipitation, W :
Wet period-June~September, D : Dry period-Octo~Next year May
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Fig. 7. Monthly runoff ratio at Guryang river catchment
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Table 3. Calculation parameters and objective function (E4)o]t}
estimation results at Guryang catchment
Objective L
Model Parameters Function Table 4. Flood event characteristics at Guryang
Period (NSE) catchment
Cox | b | rtlg) | rt(s) | %lg) Event El E2 E3 E4
Cal. | Val
(mm) ) (day) | (day) ) Period 2015/7/11 ~ | 2015/8/24 ~ | 2016/7/1 ~ | 2016/9/16 ~
014y | 408 | 032 | 2 | 251 | 058 | 090 | 089 2015/7/15 | 2015/828 | 2016/73 | 2016/9/20
T.P.
2015Y 418 0.37 2 261 0.49 0.88 | 0.89 - 1193 598 995 135.5
2016Y 333 0.54 2 296 0.40 0.89 | 0.88
2014w | 428 | 005 | 2 275 | 053 | 089 | 091 (ITﬁi') 6.4 63 29 43
2014D 468 1.74 3 89 0.56 0.76 | 0.71
TR.
2015W 321 0.18 2 148 0.65 0.94 | 0.90 82.6 122 244 335
(mm)
2015D 8 0.30 4 247 0.41 0.63 | 0.60 RR
2016W | 391 | 040 | 2 | 270 | 047 | 094 | 090 Y 0.69 0.20 0.25 0.25
2016D 251 0.98 4 273 0.17 0.75 | 0.70 MRI (mm/h) 173 6.8 15.8 14.6
W : Wet period-June~September, D : Dry period-Octo~Next year May PR. (mm/hr) 53 06 34 19
— - . P5
2015 B7] 717re] 2ol A|¢sta, B Ak () 97.6 257 0.1 5.8

A4 AINNSE > 0.7)E AAEkE 9

A @9 BYo HRelAME= ¢, T 333~418mm, b
£ 0.32~0.54, rt(q)E 1.5~19, rt(s)e= 251~296,
%(q) = 0.40~0.582] 7t AAlslaL QlT) o] & &47)
(W), 57I(D)o.2 o] A8g A, vhe 23E
AASL ATk 201439 HEr)9k 201539 HEr)=
g2 7z 2pEstd 23201499 b, 20159
Cro) s YERI I glth 53] 201541¢] H<+7]= NSE

<0.7 olate] FE& AAlstaL Ak Hrloh T719]

T.P. : Total Precipitation, T.E. : Total EvapoTranspiration, T.R :
Total Runoff, M.R.L. : Maxium Rainfall Intensity, P.R. : Peak
Runoff, R.R. : Runoff Ratio, P5 : 5days antecedent Precipitation
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