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An Evaluation of the Flood Control Effect according to the Hancheon
Reservoir Operation
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Abstract

Hancheon reservoir, which is located upstream of Jeju city, has been built for flood mitigation after
Typhoon Nari, 2007. To verify flood mitigating effect of the this reservoir on the downstream area, runoff
analysis based on the measured data (two stream discharge monitoring stations and inflow data to the
reservoir) is carried out during torrential rain followed by typhoon Dainmu, 2010. The stream water level
was recorded as 3.14 m for the peak at the down gradient station. The stream water level under the assump—
tion of absence of Hancheon reservoir is calculated as 4.16 m using the estimated rating curve, stream water
propagation velocity, and the bypassed volume of water to the reservoir. This result shows that clear effect
of reservoir operation which is capable of mitigating peak discharge in the downstream area.
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Fig. 1. The Description of the Hancheon Stream according to Runoff (left: before, right: after)
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Fig. 2. The location of the Hancheon Reservoirs and Stream Gauges in the Hancheon Stream
Watershed (left) and Location of Inflow Gauge to the Reservoir-1 and Reservoir-2 (right)
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Stations during the Typhoon “Dianmu”, August 2010
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Table 1. Average Rainfalll for Watersheds Calculated using the Precipitation Distribution Map of Fig. 3 during

the Typhoon “Dianmu”, August 2010
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Table 2. Average Rainfall for the Hancheon Stream Watershed in Fig. 3 during the Typhoon “Dianmu”, August

2010
Isohyet interval Inter-isohyet |Inter-isohyet avg. Inter-isohyet total Avg. rainfall
rainfall (mm) area (1, km®) | rainfall (2, mm) D> @ amount of rainfall (m®) (mm)
<50 0.0 25 0 0
50~100 0.6 75 49 48,545
100~150 25 125 317 317,418
150~200 4.1 175 726 726,342
200~250 2.5 225 558 558,187
250~300 2.6 275 709 709,261
300~350 2.7 325 875 874,690
350~400 2.7 375 1,023 1,023,163 400
400~450 2.6 425 1,101 1,101,448
450~500 2.6 475 1,247 1,246,885
500~550 25 525 1,318 1,318,238
550~600 29 575 1,665 1,665,146
600~650 2.5 625 1,596 1,596,000
650~700 3.3 675 2,248 2,247,893
> 700 0.9 725 635 634,807
Total 35.0 - - 14,068,023
Table 3. Characteristics of Stream Discharge for the Stream Gauges in Hancheon Stream
. Discharge occuring Discharge Time of peak Peak arrival time | Peak water level
Station . .
time duration (hr) water level (hr) (m)
Hancheonl | 2010-8-10 14:10 43.7 2010-8-10 20:40 6.5 3.44
Hancheon2 | 2010-8-10 12:40 23.8 2010-8-10 20:30 7.8 1.15
Hancheon3 | 2010-8-10 12:00 26.7 2010-8-10 20:10 8.2 2.04
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Fig. 4. Stream Water Level Change for Each Stream Gauge in Hancheon Stream and Rainfall

during the Typhoon “Dianmu”, August 2010
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Fig. 5. Rating Curves Fitted to the Date of and Water Level Obtained from Two Stream Gauge
in Hancheon Stream

Table 4. Summary of Rating Curves in Fig. 5

HQ2 072

Constant
Station Discharge period SUTE. ST Relations R
level (m) a b c
058 m Q(m?/10 min)=aHb 11,222 | 2.0437| - | 09885
2010-8-10 14:10 ' 7 :
Hancheonl —9010-8-12 9:40 <H< Q(m”/10 min)=aH+b 42912 |-34,411 - 0.8308
344m Q(m*/10 min)=aH’+bH+c | 20510 |-25979 | 15,836 | 0.9535
013m Q(m*/10 min)=aHb 15795 | 2.1142| - | 0.93%6
2010-8-10 12:00 ' 3 —
Hancheon3 | Z %07 e, <H< Q(m*10 min)=aH+b | 30,881 [-12270 | - | 0.9477
204m Q(m*/10 min)=aH’+bH+c | 7526 | 16,106 | 6,080 | 0.9594
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Fig. 6. Discharge Hydrograph Estimated from the Two Stream Gauges in Hancheon Stream
during the Typhoon “Dianmu”, August 2010

Table 5. Stream Discharge and Discharge Percentage

. Total amount| Total Stream
. . . Subwatershed | Avg. rainfall . . .
Station Discharge period area (km?) (mm) of rainfall | discharge discharge
(10° m®) (10°m® | percentage (%)

2010-8-10 14:10 o
Hancheonl —2010-8-12 9:40 35.01 400 14,068 4,304 30.6%

2010-8-10 12:00 o
Hancheon3 ~9010-8-11 14:30 10.11 607 6,250 2,625 42.0%
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Fig. 7. Change of Stream Water Level, Overflowing Water Level into Reservoirs, and Rainfall
during the Typhoon “Dianmu”, August 2010

Table 6. Characteristics of Streamwater Inflow into Reservoirs

Reservoir Inflow time Inflow period Pea}k level above the Peak time
(hr) inflow gate (m)

Reservoir-1 2010-8-10 13:00 427 0.94 2010-8-10 20:30

Reservoir-2 2010-8-10 12:40 275 1.20 2010-8-10 20:30
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Fig. 8. Change of Inflow into each Reservoir during the Typhoon “Dianmu”, August 2010
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“Dianmu”, August 2010
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