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Abstract There is increasing risks in water-resources management in South Korea due to large-scale
floods and droughts in recent years. A detailed analysis of water budget in catchment scale is required.
Hydrological data including precipitation, stream flow, and evapotranpiration, are highly valuable and
crucial for water resource studies. Chogang catchment in Chungbuk is important because
evapotranspiration data have been measured at the Yuelli site in the catchment since 2019. This study
analyzed the water balance and flow duration curve with measured hydrological data in the period of
2019-2021. The water balance analysis shows the potential of period analysis in the flood season
(June-September) and non-flood season (October-May). The runoff ratio (runoff/rainfall) was 0.53, 0.56,
and 0.43 in a year, in the flood season, and in the non-flood season, respectively. A runoff ratio of 0.42
should be applied for water resource management in the Chogang. This is smaller than South Korea's
general runoff ratio of 0.6. The ratio of the observed empirical emission (AET) to potential
evapotranspiration (PET) differed between the non-flood period (0.63, 0.75, 0.79, and 0.72) and the flood
season (1.25, 1.29, 1.49, and 0.72), indicating that AET is greater than PET in summer due to sufficient
water supply and active plant growth. The coefficients for actual and potential evapotranspiration were
1.2 and 0.7 for the flood period and non-flood period, respectively. In the future, reliable runoff
characteristics of mountainous basins in Chungcheongbuk-do will be suggested based on the
accumulation of hydrological observation data within the basin.
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Fig. 1. Chogang at Simcheon, Chungbuk
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Table 1. Hydrological Data in Year at Chogang at Simcheon, Chungbuk

Year (um) (/gn"g) (I:;) (QO) Q(; P P-Q: Loss  P-(Q+AET) IX);;/ 1?)1;4;1‘“/ (EZ)
2019 1173 853 866 466 0.40 707 -146 0.83 0.98 71
2020 1688 802 817 1545 0.92 143 -659 0.18 0.98 75
2021 1129 955 841 456 0.40 673 -282 0.70 1.14 75
2022 929 486 857 370 0.40 558 72 1.15 0.57 72
Average 1230 774 845 709 1 520 -254 0.72 0.92 73

(Where, P: Measured Precipitation AET: Measured Actual EvapoTranspiration_observed, PET: Estimated Potential
EvapoTranspiration_estimated, Q: Measured flow, Runoff Flow depth ( Flow is divided by catchment area), Q/P: runoff ratio( runoff flow
depth is divided by precipitation), Loss: Percipitation — Runoff, H: Relative Humidity)

Table 2. Hydrological Data in Flood period(W) and Non-Flood Period(D) at Chogang at Simcheon, Chungbuk

Year Period (um) <fmT) (EE) (mm) Q/P () P-Q: Loss P-(Q+AET) I};)E_SF/ AET/PET (},2)
2019 D 1.1~5.31 200 206 326 78 0.39 122 -84 0.59 0.63 61
W 6.1~9.30 719 542 435 243 0.34 476 -66 0.88 1.25 78

2020 D 10.1~5.31 528 317 424 260 0.49 268 -49 0.84 0.75 71
w 6.1~9.30 1371 507 394 1402 1.02 -31 -538 -0.06 1.29 83

2021 D 10.1~5.31 374 323 411 119 0.32 255 -68 0.79 0.79 70
W 6.1~9.31 703 614 431 318 0.45 385 -229 0.63 1.42 72

2022 D 10.1~5.31 234 325 416 120 0.51 114 -211 0.35 0.78 70
W 6.1~9.31 677 302 417 285 0.42 393 91 1.30 0.72 83

Average W 868 491 419 562 0.56 418 -186 0.94 1.17 79
D Ex. 2019 501 364 418 265 0.43 190 -103 0.64 0.74 68
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Fig. 2. Actual ET/Potential ET Vs. Relative Humidity
at Simcheon, Chungbuk
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Table 3. Flow Duration Curve Index flow and
coefficient at Simcheon station, Chogang
Catchment, Chungbuk

Flow(m?/s) FD.
Period Coeff.
Q10 Q9% QI8 Q275 Q355 I
2019 55.6 5.4 2.6 1.9 1.2 44.8
2020 379.4 9.6 4.0 2.1 1.5 259.6
2021 64.3 7.5 3.5 2.2 1.5 44.4
2022 41.8 4.9 2.1 1.3 0.7 64.4
2019-2022 166.4 7.5 3.4 210 1.4 118.9
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Fig. 3. Flow Duration Curve at simcheon, Chogang,
Chungbuk
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