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The Characteristics of Runoff for Hwacheon dam watershed

2ol e
Kim, Nam Won / Lee, Jeong Eun

Abstract

Lately, it is an important concern in water resources research to maintain a stable water supply
according to a future climate change and an increase in water use. In Han-River basin, approximately
10 % of water resources that is provided the capital region (Gyeonggi, Seoul etc.) has been reduced
as a consequence of the construction of Imnam Dam (storage volume: 27 billion m') located in the
upper Hwacheon Dam upstream area. Therefore, streamflows have decreased in Bukhangang basin,
but it could not be evaluated quantitatively. In this study, SWAT-K which is the physically based
long-term runoff simulation model, was used in order to evaluate the effect of Imnam Dam on the
reduced inflow to Hwacheon Dam according to the change of hydrological condition in the upstream
area of Hwacheon Dam. For the model input data of North Korea area, meteorological data of GTS
(Global Telecommunication System) were used, and soil maps by FAO/UNESCO (2003) were applied.
Temporal variations of water resources is investigated with comparison of observed and simulated
inflows at Hawcheon Dam site. Also, annual, monthly, seasonal decreases in water resources were
evaluated using the flow duration analysis of simulated streamflows with or without Imnam dam.

Keywords : SWAT-K, GTS, Hwacheon dam, Imnam dam
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Fig. 3. Comparison of Monthly Rainfalls at
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Table 1. Weather Stations
Station Latitude (N) Longitude (E) EL (m) |Observation start (year)| Institute
Chuncheon 37°54' 127°44’ 76.8 1966
Inje 38°03’ 128°10’ 198.7 1971 KMA
Cheolwon 38°08’ 127°18’ 154.9 1988
Wonsan 39°11' 127°26’ 36.0 1973
Jangjeon 38°44' 128°11" 35.0 1981 GTS
Pyeonggang 38°24' 127°18’ 371.0 1981
| erinfal () s nuoff(m) - ruwffrae©q |
00 L
cw| 1,000
S0 , m £ !
= 7 /\ S
& 100 /\//\ 0 S
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Fig. 4. Observed Rainfall, Runoff at Hwacheon Dam Site
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Fig. 6. Comparison of Observed and Simulated Inflow at Hwacheon Dam Site (1975~1985)
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Fig. 7. Variation of Relative Error (1975~2008)
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Fig. 9. Comparison of Folw Duration Curves with

or without Imnam Dam (1975~2008)
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Table 2. Result of water budget with or without Imnam dam

Period Precipitation | Evapotranspiration Runoff (mm) Runoff ratio (%)
(o) (mm) w/0 Imnam | w/ Imnam | w/o Imnam | w/ Imnam

(197153121008) 1197.7 371.5 810.1 314.0 67.6 26.2

<1975I~1985> 174.9 389.2 765.9 301.7 65.2 25.7

(19861'32000) 1168.2 353.5 802.7 303.4 68.7 26.0

(200111“12008) 1284.5 381.0 884.6 350.9 68.9 27.3

Table 3. Analysis of Flow Duration Curve with or without Imnam dam

Period Exceedance Probability Discharge (m/s) Decreased discharge
(%6) w/0 Imnam dam w/ Imnam dam rate (%)

26.0 (Qgs) 60.6 19.1 68.5
[ 50.7 (Qyg5) 29.7 78 73.7
(1975~2008) 753 (Qyrs) 16.0 35 78.1
97.3 (Qys5) 6.3 12 810
26.0 (Qgs) 525 183 65.1
I 50.7 (Qyg5) 26.1 79 69.7
(1975~1985) 75.3 (Qqrs) 147 37 74.8
97.3 (Qys5) 55 13 76.4
26.0 (Qgs) 66.9 19.3 71.2
I 50.7 (Qyg5) 315 75 76.2
(1936 ~2000) 753 (Qyrs) 17.0 34 80.0
97.3 (Qys5) 69 11 84.1
26.0 (Qg5) 62.5 20.3 675
I 50.7 (Qyg5) 314 8.1 742
(2001~2008) 753 (Qyys) 16.1 32 80.1
97.3 (Qas5) 6.8 1.0 85.3
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