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Abstract

Given that it is difficult to assess the harmfulness and make emergency re-
sponse timely in the early stage when flood disasters happen in cities for that
the data are complex and rapidly changing, this article constructs a rapid as-
sessment model, namely Simple Simos Procedure and PROMTHEE II Model
(SSPPM), to assess the severity of flood disaster occurring in cities at the early
stage based on a view of the rapid flood disaster assessment. On this basis, the
fuzzy VIKOR method is applied to choose a scientific emergency plan. This
article aims to construct a research framework model, which can provide
some practice implications to reduce the losses caused by flood disaster.
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1. Introduction

The statistical data from the Ministry of Civil Affairs and the National Disaster
Reduction Committee show that, in China, the flood and geological disasters
possess a high proportion among the natural disasters happened in the first
quarter of 2017 (as shown in Figure 1).

Since June 3rd, 2017, there have been heavy rains in the mid-eastern China,
such as the mid-west Hubei, the northeastern Sichuan, the mid-eastern Chong-
qing, the northwestern Hunan, and the eastern Guizhou. The rainfall in Wuxi,
Tongren and other areas reached 200 to 269 mm. And on June 4th, the rainfall
of some areas in Yanhe County, Tongren reached 203 mm, where the maximum
hourly rainfall is 60 to 96 mm. The villages in Jiangxi, Hubei, Hunan, Chongq-
ing, Sichuan, Guizhou and so on were flooded because of the heavy rainfall. As a
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Figure 1. The proportion of natural disasters in the first quar-
ter of 2017 in China.

result, the paddy field was flooded, and some of the farmhouses collapsed. Ac-
cording to the statistics, 292 thousands of people were affected by the flood dis-
aster, and more than 2300 people were evacuated and nearly 1400 people need
emergency assistance among the above the six provinces (municipalities), 22 ci-
ties, autonomous counties and 51 counties (cities, districts). The area size of crop
affected by flood reached 11.9 thousand hectare; more than 400 houses col-
lapsed, and nearly 4200 houses were damaged to varying degrees. The direct
economic losses accounted to 130 million yuan.

Thus it can be seen that the occurrence of flood disaster will not only cause
huge losses to the economy and crops in cities, but also cause the tremendous
destruction to residents which cannot be recovered in a short time. Meanwhile it
will bring a heavy financial burden to the government. The statistical data of
typical urban flood of 2013-2016 in China are shown in Table 1.

Generally, cities are political, cultural and economical center and trafficing
hub, which play a pivotal role in the whole national economy. Once the cities are
suffered from flood disaster, the losses and hazards are more serious than those
in other areas, which also will affect the economic development and social de-
velopment process of local cities seriously for a long period of time.

Obviously, the flood disaster has become a great potential danger to the rapid
development of urban economy. Affected by the uncertainties of the weather
and the city’s self-factors, we cannot predict the flood disaster accurately.
Coupled with that flood disaster has a wide influence scope and spreads quickly,
it is bound to cause serious damage to cities if we don’t deal with flood disasters
scientifically and rapidly at the beginning. So, it is quite urgent and necessary for
us to process this research to help to restore social order, maintain social stabili-

ty and minimize the lives and property loss in the shortest time.

2. Literature Review

The academic community has been concerned about the flood disaster and its
emergency response research. Existing literature have also done research on the

flood disaster. Through carding analysis, we can see that the rapid assessment of
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Table 1. 2013-2016 typical urban flood disaster loss statistics table.

Population affected Losses
. Damaged area of
Year  The affected city The affected Emergency transfer Direct economic  Collapsed 8
. . . . Death (person) . crops
population (million) population (million) loss (billion)  house (room)
(hectare)
2016 Wuhan 75.7 16.7897 14 22.65 5848 97,404
Fujian, Jiangxi,
Hunan, 6794 238.3 355 632.6 7300 48,300
Guangxi, Guizhou
2015
Northeastern
Jiangxi and 20.1 80.7 42 7.5 4000 23,000
Northern Fujian
2014 Chongging 212.2 9.2 42 26.2 32,000 41,000
Liaoning, Jilin,
2013 373.7 159 58 0.78 1300 18,010

Heilongjiang

disaster and the emergency response program mainly focus on the following two
aspects:

1) Research on rapid assessment, including flood and other disasters damage
assessment. a) Research on flood losses, such as economic losses caused by flood,
loss of personnel, earthquake victims, loss of disaster chains and loss of typhoon
disasters [1]. b) The research on the types of disasters is mainly focused on
earthquake disasters and its secondary disasters, typhoons, landslides and
post-disaster rescue assessment and so on [2] [3]. Some scholars based on disas-
ter relief agencies and venues for rapid post-disaster assessment provide a scien-
tific basis and theoretical guidance for emergency response [4].

2) Research on the selection of emergency plan. a) The theoretical level. Ana-
lyzing the emergency response plan from the view of implementation effect,
model driven and establish the rapid response model. There are also scholars
putting forward emergency plan from the perspective of synergies, similar cases,
response scenarios between emergency response departments and so on. b)
Technical method level. Applying “Internet plus” technology in the construction
of sudden incident rapid response system, which is a breakthrough that make
the emergency response program achieve large data in recent years. This also
provides a possibility for emergency management departments to build a rapid
response system. There are also some literatures studying the choice of emer-
gency response plan based on decision-makers’ psychological behavior, loss and
disappointment avoidance behavior prospect theory model and rescue cost. In
addition, some literature adopts quantitative methods such as EA, FAHP and
FTOPSIS, hierarchical task grid and similarity calculation to choose emergency
plan. c) The content level, mainly study the emergency plan of maritime emer-
gencies, ship oil spill accident, forest fire, the crowd gathered incident, construc-
tion accident of hydropower project and natural gas pipeline accident etc. [5] [6]
(7] [8].

3) Thus, most existing literature has been assessed disaster losses, earthquake

disasters and their secondary disasters quickly, but few scholars have made rapid
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assessments for flood disaster at the very beginning. And most researches on
emergency plan are aimed at fires and earthquakes, and the amount of re-
searches on the emergency response plan selection aimed at flood disaster is rel-
atively small. In addition, the existing selection methods also have some short-
comings, on the one hand, the methods are chosen from a single aspect which
lacks comprehensiveness. On the other hand, it ignores the psychological expec-
tations of different decision makers, which causes that the chosen emergency
plan lacks scientificity and rationality. However, the VIKOR method can exactly
solve the above problems precisely, and put the maximum benefits for different
decision-makers into consideration to select a relatively reasonable emergency
plan [9]. First, confirm that you have the correct template for your paper size.
This template has been tailored for output on the custom paper size (21 cm x
28.5 cm).

3. Research Process and Methods

In order to solve the problem of rapid assessment for flood disaster and emer-
gency plan choosing, the research frame is designed as follows:

1) Construct a grade evaluation index system for flood disaster. On the basis
of the existing research results, we analyze the influencing factors of flood disas-
ter grade and constructing the evaluation index system, then use the factor anal-
ysis method to simplify and reduce the evaluation index. Finally, we process in-
dex dimensionless adopting the extreme method.

2) Establish a rapid assessment model for flood disaster [10]. On the basis of
constructing the evaluation index system, this article discusses the principle of
model construction firstly; Secondly, it builds a model which mainly includes the
following procedures: a) Introduce the methods on model construction, includ-
ing the method of weight coefficient (Simos method) and disaster ranking me-
thod (Promethee II method), and then construct the evaluation index system; b)
Analyze the rapid assessment process briefly, such as collecting disaster real-
time data during the preparatory phase, and then invite the experts on emer-
gency decision-making to process the disaster data and assess the flood disaster
rapidly and synthetically.

3) The choice of emergency response plan for flood disaster. Firstly, construct
the evaluation index system based on the evaluation of the level of flood disaster.
Secondly, introduce the utility weights to construct a fuzzy VIKOR method
which can reflect the subjective preferences of decision-makers. Finally, conduct
empirical analysis to choose the best solution that can be accepted by decision

makers. The technical route is shown in Figure 2.

4. Conclusion

In order to solve the problems, such as the shortage and variability of data, and
urgent rescue mission assignment at the early stage when the flood disaster oc-

curs, this paper intends to accomplish the following two research objectives: 1)
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Figure 2. The map of technical route.

The construction of the SSPPM, a rapid assessment model of the urban flood
disaster; 2) The choice of emergency plan. This article adopts the VIOKR way to
select the highest comprehensive score scheme for flood disaster rescue aiming
at the rescue departments of different inputs and outputs.

In this article, the rapid assessment model can be used to evaluate the flood
disaster scientifically and rapidly in time, and we can use the VIKOR method to
select a practical emergency response program from the existing scheme ac-
cording to the evaluation result in a short time, which helps to reduce the sever-
ity of losses caused by the sudden flood disaster effectively. This article will also
improve the urban flood disaster emergency response theory to a certain extent.
Aimed at reducing the loss of urban flood disaster, this article uses SSPPM mod-
el to assess other emergencies quickly, including the grade of earthquake, the
degree of fire and the influence of infectious diseases etc. Meanwhile, it can also

provide references for solving a variety of unexpected incidents in real life.
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