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Research motivation

• As the natural disasters occur around the world everywhere, disaster 

management has gained a global attention. 

• Especially, relief distribution to the casualties has become one of the 

important issues of disaster management.

• When distributing the relief to multiple damaged areas, which have urgency 

might need quicker distribution of the relief, therefore, priority determination 

among those damaged areas becomes a critical.

• However, it would not be easy for the central or local governments to decide 

which damaged area is more urgent than others and moreover how to 

evaluate the urgency of the damaged areas.
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Literature review
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 Table. 1. Disaster logistics  Table. 2. Priority determination of the 
damaged areas for disaster logistics 



Literature review

• Lack of existing researches

– Even if there exist some related researches, most of them focused on 

the development of mathematical models for generating an optimized 

relief distribution plan or schedule. 

– The priority determination was either skipped by assuming the priorities 

or treated as a partial subject of their researches. 
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Case background
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• On 19th June 2016, a severe flood occurred in Zhangbang Town, Huanggang City, Hubei Province, 

China. 8 villages were severely affected.

Fig. 2. The location of Hubei province in China and the 

location of Huanggang City in Huibei Province.

Fig. 3. The eight most severely damaged villages in the 

flood.

Fig. 4. Pictures of Zhangbang town 6.19 flood disaster.

• Telecommunications disruption in Tuku, Jiutan, Dazhu.

• Three sections of the only road out of Tuku village was 

wracked.

• At Jiutan, 4 sections of the road to the village and one 

bridge had been destroyed, debris flow and land 

collapse appeared within the scope of the village.

• No electricity or water in the whole Dazhu Village. 



Research purposes

• Develop the voting TOPSIS, to consider multiple judgments of the 

practitioners  (i.e. local officers) by adopting a voting system.

• Using a real world case: the flood case of Zhangbang Town, Huanggang 

City, Hubei Province of China in 2016:

– Propose the factors which might affect relief priority.

– Apply the voting TOPSIS to determine the relative priority among the 

damaged areas.
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Methodology

• Voting TOPSIS

– Step 1) Define criteria and alternatives for the given MCDM problem 

– Step 2) Apply pair-wise comparison (from AHP) to determine the relative 

weights of criteria

– Step 3) DMs’ vote for alternatives and generate a decision matrix which 

aggregates the votes using the DEA based model

– Step 4) Apply a TOPSIS to the decision matrix to calculate final relative 

weights of the alternatives

한국SCM학회 2018 춘계컨퍼런스



• Step 1. Define criteria and alternatives for the given MCDM problem

– Alternatives: The damaged villages in the flood 

– Criteria:

Methodology
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Fig. 1. Criteria for the given MCDM problems.



• Step 2. Apply pair-wise comparison (from AHP) to determine the 

relative weights of criteria

Methodology
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• Step 3. DMs’ vote for alternatives and generate a decision matrix 

which aggregates the votes using the DEA based model

– We set the following five evaluation grades (𝑘=1,…,5) for evaluating the alternatives for each 

of four criteria of Figure 1. Evaluation grades = {very high (𝑘=1), high (𝑘=2), normal (𝑘=3), 

low (𝑘=4), very bad (𝑘=5)}

Methodology
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• Step 4. Apply a TOPSIS to the decision matrix to calculate final 

relative weights of the alternatives

Methodology
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Data acquisition
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– # of households

– # of population 

– # of trapped population (in 

classification by age)

– Location of temporary 

shelters

– Degree of damage

– Degree of accessibility

Table. 2. Voting results for C1 and C1 and the required information 

for C3 and C4.

• In this study, the research data were collected by direct contact with the 

government of Zhangbang Town. 



Case analysis 

 The weights of criteria:

 The total scores of eight villages for C1 and C2:

 The RCC of eight towns: 
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Conclusion and future study

• In this paper, we deal with this priority determination problem in disasters using a real 

world case. 

• We propose the factors which might affect relief priority. And to consider multiple 

judgments of the practitioners (i.e. local officers) by adopting a voting system and to 

increase the applicability of the existing TOPSIS in the real world, a voting TOPSIS 

method is proposed. 

• The case analysis result shows that the proposed method seems to be viable for the 

priority determination of the damaged areas, and more practical in the case of urgent 

decision making.

• This study considered only the flood situation. The feasibility of applying the proposed 

method to other type of disasters is also worth to research.

• Relief distribution planning with considering the relief priority of different affected 

areas.
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