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Development of Decision Method for Investment Priority of
River Flooding Disaster Risk Zone
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Abstract

In disaster management, the importance of the prevention-preparedness phase has increased as compared to the response-recovery
stage in the past. In general, the state has allotted a large-scale budget for disaster prevention projects that needs to be invested
efficiently in areas where it is required: that is, primarily in the order of high feasibility in flood risk zones. This study tries to
suggest a decision method for investment priority of river flooding disaster prevention projects for risk zones. Evaluation factors
such as the benefit-cost ratio (B/C), flood risk, residents' discomfort, past damage history, and alienated class are selected. Analytic
Hierarchy Process (AHP) is applied to estimate the weight of each factor and sub-factor after the questionnaire survey. The applicability
of the proposed method to the target area is evaluated.
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Table 1. Decision Method for Investment Priority of Natural Disaster Risk Zone

Evaluation factors

Points

Evaluation criteria

B/C

ffici
crierency (Benefit / Cost)

15

B/C>3: 15 points

2 < B/C<3: 12 points
1< B/C<2: 9 points
0.5 < B/C<1: 6 points
B/C<0.5: 3 points

equity Past damage history

25

Private property damages in recent 5 years

Disaster risk

20

Hazard risk class A: 20 points
Hazard risk class B: 10 points
Hazard risk class C: 5 points

10

Human damage by natural disaster (death): 10 points
Human damage by natural disaster (injury): 5 points

urgency Resident discomfort

20

Ratio of residential population (P) to area of risk zone (A):
P/A >100: 20 points

50 < P/A<100: 16 points

20 < P/A<50: 12 points

5 < P/A<20: 8 points

P/A<5: 6 points

P/A

Elapsed years
since designation
as Risk zone

10

Elapsed years = 10: 10 points

5 < Elapsed years < 10: 8 points

2 < Elapsed years < 5: 6 points
<

1 Elapsed years < 2: 4 points

* Elapsed years < 1: 2 points

Total 100
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Table 2. Classification of Hazard Risk

Class Hazard risk classification

Areas with high risk of human damage in

A .
the event of a disaster

Areas where buildings (housing, store, public)
B were damaged of are likely to be damaged
in the event of a disaster

Areas where infrastructures (industrial
complexes, railways, roads) are likely to be
damaged in the event of a disaster

or

Farmland where flood were occurred of are
likely to be flooded
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Table 3. Direct Damage List of Existing Method

Classification Damage list
Buildings
Personal assets damage Farmland
Crops
Public facilities damage Public facilities
Casualties
Human damage
Refugee
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Table 4. Direct and Indirect Damage List of MD-FDA

Classification Damage list
) ) Structure
Residential area
Contents
) Farmland
Agricultural area
Crops
Industrial area Tangible assets and inventories
Casualties
Person
Refugees
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Table 5. List of Disaster Reduction Effect

Classification Disaster reduction effect
Regional Land-use zoning
H Vulnerable population
uman . .
(Preschooler, Senior, Disabled)
Material Year of construction completion
Educational facility, Medical facility,
Infrastructure .
Cultural Heritage
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Table 6. Weight of Evaluation Factors

Evaluation factors Point (Weight)
B/C 11.7 (0.117)

Past damage history 29.5 (0.295)
Disaster risk 22.8 (0.228)
Resident discomfort 11.4 (0.114)
Disaster reduction effect 24.6 (0.246)
Total 100 (1.000)
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Problems of existing method Improvements of Improved method

© Regression analysis method @ Multi-Dimensioanl Flood Damage Assessment

# Flooding depth, term and frequency Econon_"c f ecuency
is not considered Analysis i
(B/C] average annual damage
@ Duplicate with other evaluation factors @ Change evaluation method
* Damage History Index Disaster *» Evaluate by using Flood risk map
*B/C risk

e Lack of accuracy @ Improved evaluation accuracy
# Actual resident area is not considered Residents * consider actual resident area
discomforts by using Land cover map

e Lack of effectiveness @ Delete the factor and Substitute by other factor
* May be highly evaluate for low risk area Elapsed years * Disaster Reduction effect

since designation which can consider the vulnerable
as Risk zone

@ Scoring by rating @ Scoring by standardization and normalization
# Lack discrimination evaluation Scoring » Improve differential evaluation
by disaster risk zones method by disaster risk zone

Fig. 1. Problems of Existing Method and Improvements of Improved Method

Table 7. River Flooding Disaster Risk Zones in Dongducheon City

No. Rive flooding disaster risk zone No. Rive flooding disaster risk zone
1 Sangbong-am 1 11 Gwangam-je 3
2 Anheung-je 12 Gwangam-je 4
3 Seonup-songnae 13 Motgol-cheon
4 Bosan-je 14 Songnae-cheon
5 Sangpae-je 1 15 Anmal-cheon
6 Dongdu-gol 16 Yogol-cheon
7 Sangpae-je 2 17 Dongmak-cheon
8 Sangpae-je 3 18 Anheung-cheon
9 Gwangam-je 1 19 Bongdong-cheon
10 Gwangam-je 2 20 Saemal-cheon

| [Local stream
: River flooding disaster risk zone ™
i Domgduche,on city l:l) I1.I25I 2.|5 L ?Nlomelersl
Fig. 2. Natural Disaster Risk Zones in Study Area (Dongducheon city)
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Table 8. Comparison the Results of Existing Method and Improved Method

B/C Disaster risk Residents discomfort
No. Name
Existing Improved Existing Improved Existing Improved
1 Sangbong-am 1 21.18 0.012 0.25 0.01 13.43 7.06
2 Anheung-je 6.57 0 0.25 0.03 0.71 10.92
3 Seonup-songnae 7.95 1.412 1.00 0.05 2.26 0
4 Bosan-je 7.89 3.301 0.25 0.87 13.00 0
5 Sangpae-je 1 33.82 0 0.50 0 5.11 0
6 Dongdu-gol 18.28 0.475 0.25 0.51 1.87 0
7 Sangpae-je 2 7.56 0.107 0.50 0.20 2.26 0.06
8 Sangpae-je 3 17.06 0.004 0.50 0.20 1.77 0.97
9 Gwangam-je 1 0.80 0.058 0.25 0.35 1.89 0.14
10 Gwangam-je 2 21.97 0 0.50 0 30.17 24.28
11 Gwangam-je 3 173.10 0 0.50 0.05 0.63 13.80
12 Gwangam-je 4 98.45 0 0.50 0.11 0.45 0.46
13 Motgol-cheon 20.37 0.195 0.5 0.20 109.86 129.87
14 Songnae-cheon 5.11 0.539 1.00 0.12 1.49 21.20
15 Anmal-cheon 6.27 0.437 1.00 0.45 1.00 4.42
16 Yogol-cheon 7.06 5.473 0.25 0.29 1.00 3.13
17 Dongmak-cheon 3.03 0.132 0.25 0.15 3.31 28.71
18 Anheung-cheon 4.84 0.264 1.00 0.35 0.75 8.79
19 Bongdong-cheon 6.76 0.509 0.50 0.08 13.62 40.36
20 Saemal-cheon 17.21 1.675 0.50 0.07 2.75 9.38
) T 7 =X
: f“zf' o TR
-
b
Ed ol -
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Fig. 3. Risk zone and flood expectation area map (Disaster risk)
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D River flooding disaster risk zone
- Land cower map {residential area)
l:l Census (Dongducheon city, Yangju city)
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Fig. 4. Risk zone and residential area, census map (Resident discomfort)
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Table 9. Results of Disaster Reduction Effect to River Flooding Disaster Risk Zone

No. Name Regional Human Material Infrastructure Total

1 Sangbong-am 1 0.024 7.314 1.088 0 8.426
2 Anheung-je 0.020 3.241 1.303 0 4.564
3 Seonup-songnae 0.028 0 0 0 0.028
4 Bosan-je 0.020 4.323 0.453 0 4.796
5 Sangpae-je 1 0.017 1.443 0.199 0 1.659
6 Dongdu-gol 0.019 0.065 0.669 0 0.753
7 Sangpae-je 2 0.016 0.292 0.162 0 0.470
8 Sangpae-je 3 0.018 0.741 0.597 0 1.356
9 Gwangam-je 1 0.083 6.946 17.307 0 24.336
10 Gwangam-je 2 0.018 3.057 0.490 0 3.564
11 Gwangam-je 3 0.017 1.121 0.291 0 1.430
12 Gwangam-je 4 0.017 0.065 0.109 0 0.191
13 Motgol-cheon 0.027 14.449 22.841 0.016 37.334
14 Songnae-cheon 0.021 8.975 10.725 0 19.721
15 Anmal-cheon 0.016 4.700 0.525 0 5.241
16 Yogol-cheon 0.022 6.153 0.724 0 6.898
17 Dongmak-cheon 0.025 20.941 1.812 0.033 22.812
18 Anheung-cheon 0.028 18.921 1.772 0.043 20.715
19 Bongdong-cheon 0.028 23.912 1.685 0.028 25.654
20 Saemal-cheon 0.019 11.701 2.373 0 14.093

Table 10. Evaluation Points of Existing Method and Improved Method
No. Name B/C Disaster risk Residents discomfort | Disaster reduction effect
Existing | Improved | Existing | Improved | Existing | Improved improved

1 Sangbong-am 1 15 3.47 5 3.97 8 4.42 10.69

2 Anheung-je 15 343 5 4.59 6 5.02 7.38

3 Seonup-songnae 15 8.12 20 542 6 3.39 4.23

4 Bosan-je 15 11.37 5 22.78 8 3.39 7.56

5 Sangpae-je 1 15 343 10 3.81 8 3.39 5.25

6 Dongdu-gol 15 4.97 5 21.02 6 3.39 4.66

7 Sangpae-je 2 15 3.76 10 10.99 6 3.40 4.49

8 Sangpae-je 3 15 3.45 10 11.30 6 3.53 5.05

9 Gwangam-je 1 6 3.61 5 17.17 6 3.41 22.28

10 Gwangam-je 2 15 343 10 3.81 12 7.13 6.60

11 Gwangam-je 3 15 343 10 5.34 6 5.48 5.10

12 Gwangam-je 4 15 3.43 10 7.65 6 3.46 432

13 Motgol-cheon 15 4.04 10 11.35 20 11.40 24.46

14 Songnae-cheon 15 5.19 20 7.70 6 6.65 19.98

15 Anmal-cheon 15 4.84 20 20.03 6 4.03 7.93

16 Yogol-cheon 15 11.70 5 15.12 6 3.84 9.33

17 Dongmak-cheon 15 3.84 5 9.06 6 7.78 21.64

18 Anheung-cheon 15 4.26 20 17.29 6 4.69 20.57

19 Bongdong-cheon 15 5.09 10 6.43 8 9.25 22.75

20 Saemal-cheon 15 8.88 10 593 6 4.78 15.78
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Table 11. Investment Priority of Existing Method and Improved Method

Total points Investment priority o
No. Name Rank variation
Existing Improved Existing Improved

1 Sangbong-am 1 28 22.55 14 14 0

2 Anheung-je 26 20.43 16 17 -1

3 Seonup-songnae 41 21.17 2 15 - 13

4 Bosan-je 28 45.11 14 4 + 10

5 Sangpae-je 1 33 15.88 7 20 - 13

6 Dongdu-gol 26 34.05 16 11 +5

7 Sangpae-je 2 31 22.64 9 13 -4

8 Sangpae-je 3 31 23.32 9 12 -3

9 Gwangam-je 1 17 46.48 20 3 + 17

10 Gwangam-je 2 37 20.97 6 16 - 10

11 Gwangam-je 3 31 19.36 9 18 -9

12 Gwangam-je 4 31 18.87 9 19 - 10

13 Motgol-cheon 45 51.25 1 1 0

14 Songnae-cheon 41 39.52 2 8 -6

15 Anmal-cheon 41 36.82 2 9 -7

16 Yogol-cheon 26 39.99 16 7 +9

17 Dongmak-cheon 26 42.32 16 6 + 10

18 Anheung-cheon 41 46.82 2 2 0

19 Bongdong-cheon 33 43.51 7 5 + 2

20 Saemal-cheon 31 35.37 9 10 -1
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