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Risk assessment for inland flooding in a small urban catchment :
Focusing on the temporal distribution of rainfall and dual drainage model
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ABSTRACT

In this study, dual drainage system based runoff model was established for W-drainage area in G-si, and considering
the various rainfall characteristics determined using Huff and Mononobe methods, the degree of flooding in the target
area was analyzed and the risk was compared and analyzed through the risk matrix method. As a result, the Monobe
method compared to the Huff method was analyzed to be suitable analysis for flooding of recent heavy rain, and the
validity of the dynamic risk assessment considering the weight of the occurrence probability as the return period was
verified through the risk matrix-based analysis. However, since the definition and estimating criteria of the flood risk
matrix proposed in this study are based on the return period for extreme rainfall and the depth of flooding according
to the results of applying the dual drainage model, there is a limitation in that it is difficult to consider the main factors
which are direct impact on inland flooding such as city maintenance and life protection functions. In the future, if various
factors affecting inland flood damage are reflected in addition to the amount of flood damage, the flood risk matrix
concept proposed in this study can be used as basic information for preparation and prevention of inland flooding,
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as well as it is judged that it can be considered as a major evaluation item in the selection of the priority management
area for sewage maintenance for countermeasures against inland flooding.

Key words: Dual drainage model, Inland flooding, Return period, Risk assessment, Risk matrix, Temporal distribution
of rainfall
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Fig. 1. Flowchart of risk assessment for inland flooding using
a concept of risk matrix.
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Fig. 3. Hydrographs for design rainfalls from Huff (left) and Mononobe (right) methods for different return periods: (a) 2
years, (b) 5 years, (c) 10 years, (d) 50 years, (€) 100 years.
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Table 2. Area of inland flooding simulation results with Huff and Mononobe methods for different return periods

Temporal distribution of rainfall
Classification Huff Mononobe

2 yr 5 yr 10 yr | 50 yr | 100 yr | 2 yr 5 yr 10 yr | 50 yr | 100 yr

Depth Avg. 0.04 0.05 0.05 0.06 0.07 0.06 0.06 0.07 0.08 0.08
(m) Max 0.21 0.38 0.41 0.67 0.67 0.34 1.02 1.08 1.11 1.12
Flooding 0.010 | 0.019 | 0.029 | 0.049 | 0.051 | 0.019 | 0.049 | 0.070 | 0.078 | 0.081

Area Non flooding 0.439 | 0.430 | 0.419 | 0.399 | 0.398 | 0.430 | 0.400 | 0.378 | 0.371 | 0.368
(kmz] Total 0.448 | 0.448 | 0.448 | 0.448 | 0.448 | 0.448 | 0.448 | 0.448 | 0.448 | 0.448
Flooding ratio(%) 2.1% 4.2% 6.5% | 11.0% | 11.3% | 4.2% | 10.8% | 15.7% | 17.4% | 18.0%

’ ’

(a)

7

Fig. 6. Inland flooding simulation results with Huff (left) and Mononobe (right) methods for different return periods: (a) 2
years, (b) 5 years, (c) 10 years, (d) 50 years, (¢) 100 years.
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Fig. 6. Continued
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Fig. 7. Cell numbers of inland flooding simulation results for each component in risk matrix: (@) Huff method, (b) Mononobe

method.
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Table 3. Cell numbers and area of inland flooding simulation results for risk matrix

e Huff Mononobe

Cell(ea) Area(km?) Ratio(%) Cell(ea) Area(km?) Ratio(%)

No risk 3,964 0.3964 88.4% 3,655 0.3655 81.5%

Controlled 200 0.0200 4.5% 95 0.0095 2.1%

Serious 288 0.0288 6.4% 625 0.0625 13.9%

Disruptive 16 0.0016 0.4% 59 0.0059 1.3%

Severe 16 0.0016 0.4% 44 0.0044 1.0%

Critical 0 0.0000 0.0% 6 0.0006 0.1%
Total 4,484 0.4484 100.0% 4,484 0.4484 100.0%

Risk Risk
B ciitical B citical
. Severe . Severe
[:I Disruptive [:I Disruptive
. Serious . Serious
B controlied B controlied

(a) (b)
Fig. 8. Risk map for inland flooding area: (a) Huff method, (b) Mononobe method.
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