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Sensitivity Analysis on Flood Level Changes by Offline Storage
Creation Based on Unsteady Flow Modeling
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ABSTRACT: This study analyzed the effect of flood level reduction in the case of creating and operating offline storage for the
Jangdong district, which can be used as a flood buffer space for the Geumgang River, through one-dimensional unsteady
flow numerical simulation. In particular, the sensitivity analysis of changes in the height and width (length) of transverse weirs
on flood level changes was performed to provide quantitative information necessary for flood control facility (embankment)
design. As a result of analyzing the flood control effect of the offline storage based on the peak flood discharge and level,
spatially, the flood control effect at the planned flood buffer space site and the downstream end was confirmed, and it was
confirmed that the flood reduction effect at the downstream occurred the most. By design conditions of the transverse
overflow weir, the greatest flood reduction effect was found under the condition that the overflow weir height based on the
50-year frequency flood level and the transverse overflow weir width (length) of 125 m were considered. The effect of
delaying the time to reach the maximum flood due to the operation of the offline storage site was also presented based on
unsteady flow modeling.

KEYWORDS: Flood buffer space, Flood control facility, Offline storage, Transverse flow weir, Unsteady flow modeling
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Fig 1. Study Area (a) Satellite Image of the Simulated Section, (b) Cross Sections for HEC-RAS Modeling.
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Fig 2. Boundary Conditions: (a) Upstream Design Flood Hydrograph (b) Downstream Rating Curve.

Table 1. Weir Crest Elevation Conditions

Case Weir Crest (El.m) Increase (m) Note.
A 99.38 - 10-year frequency
B 100.00 +0.62 -
C 100.66 +0.66 30-year frequency
D 101.20 +0.54 50-year frequency
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Table 2. Weir Width Conditions

Case Weir Width (m) Increase (m) Note.
a 50 -
b 75 +25 -
c 100 +25 -
d 125 +25 -
e 150 +25 -
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Table 3. Simulation Results of Current Condition for Peak
Flood Discharge and Level

Location Qp (m%s) Hp (El.m)
No.14 7,865.05 101.49
No.17 7,874.82 102.4
No.20 7,905.39 103.57

Table 4. Flood Control Effect Analysis Results (- value: flood discharge and level increase, + value: flood discharge

and level decrease)

Location No.14 No.17 No.20
Crest Width Q. (m%s) He (m) Q. (m%s) He (m) Q. (m%s) He (m)

a 4.46 -0.89 14.23 0.02 4.09 0.02

b 11.52 0.02 11.58 0.01 2.67 0.02

A c 10.38 0.01 10.89 0.01 2.18 0.02

d 9.85 0.01 10.13 0.01 1.93 0.01

e 9.53 0.01 9.79 0.01 1.79 0.01

a 35.75 0.05 29.09 0.04 12.71 0.04

b 21.58 0.03 19.29 0.03 7.16 0.03

B c 16.94 0.02 16.04 0.02 5.08 0.02

d 14.7 0.02 13.8 0.02 41 0.02

e 13.42 0.02 12.89 0.02 3.53 0.02

a 113.2 0.16 112.45 0.14 -3.93 0.1

b 73.57 0.1 56.81 0.09 -5.45 0.09

C c 50.04 0.07 39.93 0.06 -5.77 0.06

d 39.2 0.05 31.46 0.05 14.2 0.05

e 32.42 0.04 26.76 0.04 12.13 0.04

a 62.19 0.09 62.47 0.08 -2.89 0.06

b 89.35 0.12 87.94 0.11 -4.17 0.09

D (] 114.57 0.16 111.79 0.14 -5.27 0.1

d 130.72 0.18 124.77 0.16 -6.27 0.13

e 103.79 0.14 88.2 0.13 -7.16 0.12

Min 4.46 -0.89 9.79 0.01 -7.16 0.01
Max 130.72 0.18 124.77 0.16 14.2 0.13
Average 47.86 0.02 4452 0.06 1.53 0.05
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Fig. 3. Flood Control Effects at Different Locations (a) Flood Discharge (b) Flood Level.
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Fig. 4. Flood Control Effects at the Major Locations (a) Flood Discharge (b) Flood Level.
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Fig. 5. Longitudinal Comparison of the Flood Level Changes for the Case D-d and the current condition.
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