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Abstract

The determination of soil characteristics is important in the simulation of rainfall runoff using a distributed FLO-2D model
in catchment analysis. Digital maps acquired using remote sensing techniques have been widely used in modern hydrology.
However, the determination of a representative parameter with spatial scaling mismatch is difficult. In this investigation, the
FLO-2D rainfall-runoff model is utilized in the Yongdam catchment to test sensitivity based on three different methods
(mosaic, arithmetic, and predominant) that describe soil surface characteristics in real systems. The results show that the
mosaic method is costly, but provides a reasonably realistic description and exhibits superior performance compared to other

methods in terms of both the amount and time to peak flow.

Key words : Green-Ampt, Scaling effect, FLO-2D, Yongdam catchment infiltration

LME

Eo] &3lof|A] 7o) AAEFo] EQko 2 HES &
2T A EHE 7122 5, 7 S e A
A e AdpfrER Aetels ols ofd] a4E50]
L2517 dAEo)IcMaidment, 1993). J4Fo 2
HE] Z|3E §ER2 A= o2 AR} 9iXof wet o
En] ARk O Jpprke) oF 30%7t == olojA|aL

U] 70%= F02 JRE AL S, SAke = ¢l
slo] 7|2 SAEtKPerlman, 2016). A 3F5 §=%
% WAego) FAElo] SALTC R SelEo]la it
W3R Z1p7}~alexcess precipitation)o] HITRE Sofr}
= 718 59| £3lof| 4] +3(water balance) S -G-A|5=
o] Fasht A3t fE57F 5ol =Eeh ZAf=

(baseﬂow)lﬂf LA LS AR A&
797} 912 1) A 5E0] WS ekgol 3o

Received 31 July, 2019; Revised 22 August, 2019;
Accepted 29 August, 2019

‘Corresponding author: Lee, Khil-Ha, Department of Civil,

Engineering, Daegu University, Gyeongsan 38453, Korea,
Phone: +82-53-850-6522
E-mail: khil_ha@yahoo.com

The Korean Environmental Sciences Society. All rights reserved.
€9 This is an Open-Access article distributed under the terms of the
Creative Commons Attribution Non-Commercial License (http://
creativecommons.org/licenses/by-nc/3.0) which permits unrestricted
non-commercial use, distribution, and reproduction in any medium,
provided the original work is properly cited.



16 A

Fig. 1. Location of Yongdam catchment, re-edited from http://www http://www.khoa.go.kr/eastsea/images/map 01.gif.
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Fig. 2. Time series of rainfall; (a)Donghyang (b)Cheoncheon.
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Fig. 3. Surface characteristics of study site; (a), (c) and (e) is DEM, soil texture and land cover respectively in Donghyang,
while (b), (d) and (f) is DEM, soil texture and land cover respectively in Cheoncheon.
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(a) Mosaic

(b) Arithmetic

(c¢) Predominant

Fig. 4. The bright area in (c) is determined as a representative of the entire catchment.
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Table 1. Representative parameters value

Donghyang Cheoncheon
Parameter - - - - - - - -
Mosaic Arithmetic Predominant Mosaic Arithmetic Predominant
Conductivity 1.016 1.016
75 10.16 8.26 10.16
(mm/hr) ~30.48 7.7 ~30.48 7
Soil suction 60.96 60.96
111.2 109.22 123.12 109.22
(mm) ~274.32 6 0 ~274.32 3127 0
Volumetric
K 0.15 0.15
Moisture 0.25 0.24 0.25 0.24
. ~03 ~0.3
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Fig. 5. Estimated vs. observed as a function of at site; (a)Donghyang (b)Cheoncheon.
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Fig. 6. A Scatter plot of estimated vs. observed; (a) mosaic/Donghyang (b) arithmetic/Donghyang (c) predominant/
Donghyang (d) mosaic/Cheoncheon (e) arithmetic/Cheoncheon (f) predominant/Cheoncheon, RMSE(m*/sec) of
Donghyang (Cheoncheon) station is 50.70(71.72), 61.51(80.72), 76.73(90.11) for mosaic, arithmetic, predominant

respectively.
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