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Abstract Improving natural disaster resilience is one of the important methods for
coping with climate change and natural disasters, and quantitative evaluation of natural
disaster resilience is the primary problem to be solved urgently. In this paper, an index
system for evaluating regional flood disaster resilience is constructed based on a review of
the literature regarding natural disaster resilience and with full consideration of the five
dimensions (i.e., nature, society, economy, technology and management) which have a
great influence on flood disaster resilience. Subsequently, the overall level and five
dimensions of flood disaster resilience in the Chaohu Lake Basin can be evaluated
quantitatively by adopting analytic network process to dynamically analyze the influencing
relationships of factors. The results obtained in this research indicate that: (1) overall, the
majority of the Chaohu Lake Basin exhibits intermediate to high flood disaster resilience,
but there are distinct variations within the basin. The resilience is clearly influenced by the
natural dimension indexes, the highest resilience levels are mainly located in the hilly,
mountainous regions, and the lowest resilience levels mainly occur in the south—southeast
plain of the Chaohu Lake Basin and the river estuary of the Chaohu Lake. Considering the
administrative regions, the regions with the greatest areas of intermediate and high resi-
lience are Hefei Municipal District, Chaohu City, Feidong County, Feixi County, Lujiang
County, Hanshan County, Shucheng County, most parts of He County, Wuwei County and
Jiujiang District of Wuhu City. (2) Preliminary validation indicates that evaluation results
regarding flood disaster resilience in the Chaohu Lake Basin are consistent with the actual
conditions. Therefore, the evaluation results and method can provide a valuable approach
to the rapid diagnosis of weak links in the construction of flood disaster resilience
infrastructure and will ultimately improve the level of flood disaster resilience in the
Chaohu Lake Basin.
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1 Introduction

Climate change and natural disasters have affected the sustainable development of human
society. The frequency and harm degree of extreme climate events are rising in recent
years, and the natural disasters risk are in sustained growth (Field et al. 2012). Climate
change is already affecting and continues to affect living environment and conditions for
development of many areas in China (National Development and Reformation Committee
2013). Effective adaptation principle of reducing vulnerability, exposure degree and
increasing climate resilience was put forward, and adaptation was affirmed to play a
positive role in climate disaster risk management (IPCC 2014).

Under this background, natural disaster resilience has increasingly become the focus of
international concern. Many international organizations and programs take it into con-
sideration (Asian Development Bank 2008; World Bank 2008a, b). The concept of disaster
resilience is also enriched constantly (Mileti 1999; Adger et al. 2005; Liu et al. 2006;
Mayunga 2007; Kang et al. 2007; Cutter et al. 2008; World Bank 2008a, b; UNISDR
2009;UK Department for International Development 2011; Fei et al. 2014). It is the first
time that resilience was considered as acceptable level of loss in an extreme natural event
for a region from the perspective of disaster (Mileti 1999). Subsequently, it was defined
from two aspects of generalized sense and narrow sense. The generalized conception of
disaster resilience included the ability of resistance during disaster (static part) and
recovery after disaster (dynamic part), while the narrow conception of disaster resilience
only included the ability of adjustment, adaptation, recovery and reconstruction after a
disaster under the condition that system was not destroyed completely. (Liu et al. 2006).
And the social, economic, cultural, physical and natural capital was considered to be the
decisive factors of resilience (Mayunga 2007). Disaster resilience was also defined as
capacity of resistance or change in a system, community or society, determined by the
capacity of the ability of self-organization, learning and adaptation, including the ability to
recover from the disaster (UNISDR 2009). Recently, a new view was that the natural
disaster resilience referred to the ability to protect residents’ life, the corresponding
infrastructure from disturbance and to recover from natural disasters in an integrated
social-ecological system. (Fei et al. 2014). It can be seen that the connotation and
extension of disaster resilience are in expansion and considered as a system with different
scales, a kind of ability emphasizing adaptation and learning; moreover, the definition
began to take social-economic system and natural-ecological system into account.

Disaster resilience of integrated social-ecological system is influenced by the natural,
social, economic and other factors. It has high complexity and uncertainty, difficult to use
quantitative methods to make an accurate measurement. At present, the idea of index
system is used in most studies on disaster resilience (Shaw and IEDM Team 2009; Shaw
and Fernandez 2010; Zhang et al. 2011; Prashar and Shaw 2012; Chan et al. 2014), and the
specific methods include capacity and vulnerability analysis (Cannon et al. 2003), cost
benefit analysis (FEMA 2003), SWOT analysis (World Economic Forum 2008), disaster
resilience index analysis (Shaw and IEDM Team 2009; Shaw and Fernandez 2010; Zhang
et al. 2011; Prashar and Shaw 2012), scenario analysis (Plough et al. 2013). However, these
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methods are mainly qualitative analysis, lack of comprehensive research, rarely involving
the basin scale. In fact, due to the inherent nature of flood disaster, the impact of flood
disaster often has the basin scale, can not only focus on the community scale. Therefore,
the flood disaster resilience evaluation can be carried out on the basin scale and provide a
scientific basis for regional flood disaster management. Compared with resilience evalu-
ation on the community scale whose measurement method is always based on community
actors’ perception and index system is complex which can only be applied to small scale,
there are the advantages of easy to obtain, quantitative analysis and horizontal comparison
on the basin scale. On the basis of previous studies, considering the influence dimension of
nature, society, economy, technology, management of flood disaster resilience, an index
system for evaluating regional flood disaster resilience was constructed, and then, 17
indexes were chosen according to the characteristics of flood disaster resilience in the
Chaohu Lake Basin. In order to investigate the interrelationships of indexes, network
structure of influence relationships were built by using ANP analysis. Finally, the weights
of indexes were also obtained. Subsequently, the overall level and five dimensions of flood
disaster resilience in the Chaohu Lake Basin are evaluated, which can provide a valuable
tool for the rapid diagnosis of weak links in the construction of flood disaster resilience
infrastructure and will ultimately improve the level of flood disaster resilience in the
Chaohu Lake Basin.

2 Study area and data sources
2.1 Study area

The Chaohu Lake Basin is located in the central part of Anhui Province, covering an area
of 13,350 kmz, which belongs to the Yangtze River Basin, and the Chaohu Lake is one of
the five largest fresh water lakes in China. Monsoon climate is significant here, and its
flood season is from May to September; precipitation in this time accounts for about 60 %
of annual precipitation. Landform types include platform in a hilly area of Jianghuai, hilly
and mountain area in West Anhui, plain area along the Yangtze River. Restricted by
topographic conditions, the river system forms radial distribution with large density and
mainly supplied by precipitation.

Administrative regions consist of Hefei municipal districts, Feidong County, Feixi
County, Lujiang County, Chaohu City, Wuwei County, Shucheng County, He County,
Hanshan County, Jiujiang District of Wuhu City (Fig. 1), all located in Wanjiang City Belt,
the population accounts for 14 percent of the population of Anhui Province, and the total
GDP in 2013 accounts for 27 percent of Anhui Province. Moreover, Hefei City is the
political, economic, cultural center in Anhui Province. Complicated natural conditions and
frequent social and economic activities make Chaohu Lake Basin become a flood-prone
area.

2.2 Data sources
Meteorological data are the average precipitation in the flood season of years in the Chaohu
Lake Basin. Data of digital elevation, land use and vegetation coverage which are inter-

preted from Landsat 8 satellite remote sensing image in May 14, 2013, with 30 m reso-
lution are provided by International Scientific & Technical Data Mirror Site, Computer
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Fig. 1 Chaohu Lake Basin

Network Information Center, Chinese Academy of Sciences (http://www.gscloud.cn). The
social, economic and other dates are collected from “Statistical Yearbook of Anhui Pro-
vince,” “Statistical Yearbook of Hefei City” in 2014 and the economic and social
development statistics bulletin of cities and counties in 2013.

3 Methodologies

Study methods mainly include ANP, RS and GIS analysis technology.

Analytic network process (ANP) is a decision-making method which is suitable for
complex structure (Saaty 1996), it derives from analytic hierarchy process (AHP) which
assumes the decision parameters are independent of each other, and the ANP method takes
the dependence and feedback among elements into account based on the actual situation
which expands and improves AHP so that it can simulate the complex interrelationships of
reality better. Therefore, ANP has been widely used in multi-attribute decision analysis in
various fields such as environment management, multi-dimensional forecast, strategic
decision, project selection, and product planning (Cheng and Li 2005; Xu and Chan 2013;
Armaghan and Reza 2014; Mei et al. 2014). Due to the computational complexity, ANP
decision process can be achieved with the aid of super decisions (SD) software. The basic
steps are as follows:

1. According to the principle of ANP and the evaluation index system, the ANP network
evaluation model can be established (Fig. 2). Double arrow indicates the influence
between each other. A single arrow points to influencing direction.

2. Based on interaction of various elements in the network model, they can be compared
with each other. According to the Saaty 1-9 scales, compared in pairs through the
expert questionnaire, the expert scoring can be integrated by using geometric mean
method.
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Fig. 2 ANP network evaluation model

3. The unweighted supermatrix should be determined and checked for consistency.
Firstly, in the control layer, the indirect dominance of elements needs to be compared
in order to get weight vector by the eigenvalue method. Subsequently, through the
consistency test, local weight matrix can be obtained. Similarly, the relationships of
elements in other clusters need to be compared to get unweighted supermatrix W,
which consists of ranking vector resulting from influence of elements in the network

layer.
W Wi - Wiy
W= W Wn oo Wiy
Wni Wiz oo W

4. Calculate weighted supermatrix.
Each subsystem of unweighted supermatrix is only considered the rank of elements
within subsystem to a certain criterion. Effect on the criterion of other subsystems is
not estimated. Therefore, each column of unweighted supermatrix is not normalized,
so each subsystem (or level) should be taken as an element, and given a comparison
with subsystems to obtain a weighted matrix A. Finally, elements of unweighted
supermatrix W are weighted to get weighted supermatrix W.

ayp aiz - AN apip Xwyir app Xwip oo aiy X Wiy

| an ax» -+ axN 5 | @21 X W21 axp X Wy - day X Won
A= , W=

ayy an2 -+ 4NN ayy X Wyi  an2 X Wya -+ ANN X WNN

5. Calculate the limit supermatrix to determine weight of elements.
In order to reflect the relationship between elements, the stability of weighted matrix is
needed. Weighted matrix should be multiplied by itself until matrix product converges.

At last, the weight value of each element would be obtained W™ = klim (W)k.
—00
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4 Construction and analysis of evaluation index system of flood disaster
resilience in the Chaohu Lake Basin

4.1 Evaluation index system of flood disaster resilience

Flood disaster resilience is influenced by many factors, involving natural, social, economic,
technology, management dimensions. Investigate the influencing factors of flood disaster
resilience in the Chaohu Lake Basin, in natural dimension, flood disaster was mainly due to
concentrated precipitation, low capacity of water storage, low-lying terrain, serious soil
erosion; in social and economic dimension, owing to the relative concentration of popu-
lation, and material wealth in plain area along the Chaohu Lake and the Yangtze River the
disaster loss was relatively serious, but flood disaster resilience was greater in virtue of the
relative abundance of material resources and financial support; in technology dimension,
the internal differences of the basin are also obvious, and on the overall level, there were
still some problems such as small reservoir capacity, weak dyke facilities; in management
dimension, government was still the subject of disaster management, and under other
conditions which are unchanged, its management ability was closely related to the area,
population and wealth which were under its management. Therefore, considering the
science, representative, availability of indexes, the selection of 17 indexes to characterize
the impact factors and the construction of evaluation index system from five dimensions
were reasonable (Table 1). The network model was established to investigate the inter-
relationships of indexes by using SD software (Fig. 3); then, unweighted supermatrix
(Table 2), weighted supermatrix (Table 3), limit supermatrix (Table 4) and the weight of
each index (Table 5) can be obtained; all passed the consistency check (CR =0.1).

4.2 Analysis of influence factors of flood disaster resilience in Chaohu Lake
Basin

Indexes were analyzed in ArcGIS 10.0 software using projection coordinate system of
WGS_1984_UTM_Zone_50 N and setting resolution to 100 m accuracy. Index layer
covers as same space as administrative region of the study area covers. In order to carry out
the calculation of indexes, they need standardization. The calculation formulas of the
standardization are as follows:

For the positiveindex, Y = (X — Xmin)/(Xmax — Xmin)
For the negativeindex, Y = (Xmax — X)/(Xmax — Xmin)

In the formula, Y is the standard value of evaluation index, X is the value of each
evaluation index, X.x i the maximum value of the evaluation index and X, is the
minimum value of the evaluation index.

4.2.1 Natural dimension

In the natural dimension, precipitation in flood season can be on behalf of the factor which
leads to disaster. Surface data of precipitation were obtained by using IDW method in
ArcGIS 10.0 (Fig. 4a). Water area density, influence degree of topography, and vegetation
coverage were selected to characterize disaster environment. Water area density can be
expressed as the total area of water in the unit basin area, which can better reflect the
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Table 1 Evaluation index system of flood disaster resilience in the Chaohu Lake Basin

Target Dimension Index Unit Direction
Flood disaster resilience Nature B, Flood season precipitation Cy; mm —
in the Chaohu Lake Water area density C;, km?/km? -
Basin A Influence degree of terrain C,3 - +
Vegetation coverage Cy - +
Society B, Population density Cy; people/km®>  —
Proportion of the labor force % +

population Cy,
Per capita number of medical staff  people/Per +

Cys thousand
people
Economy B;  GDP density Cs; million +
yuan/km?

Per capita government revenue C3,  yuan/person  +

Per capita net income of farmers Cs3  yuan/person  +

Per capita grain yield Cay4 kg/person +

Technology Area proportion of farmland without % +
B, flood disaster Cy;

Reservoir capacity Cg; 10* m¥km?>  +

Proportion of village benefiting % +
from top water Cy3

Management  Ratio of the number of number/km®  +
Bs administrative region to the area
of administrative region Cs;

Ratio of the number of number/ +
administrative region to GDP of million
administrative region Cs, yuan

Ratio of the number of number/ +
administrative region to the million
population of administrative people
region Cs;3

distribution of water system than simple drainage density. The higher the water area
density is, the greater the flood disaster impacts; accordingly, more slowly the flood
disaster recedes and recovers. Through the establishment of fish net with
1000 m x 1000 m precision and regional statistics, water area density can be obtained
(Fig. 4b). Flood is difficult to discharge in a region of low and flat terrain, causing the flood
disaster recovery slow. Considering influence of the absolute elevation and the standard
deviation of the elevation on flood disaster, influence degree of terrain was constructed.
According to the normal water level, the warning level, the highest level in history and the
variation of flood level of representative hydrological station in the Chaohu Lake Basin,
elevation and the standard deviation of the elevation were divided into five categories, and
the relationships of topographic influence were calculated by Con function (Table 6);
subsequently, the distribution map of influence degree of topography can be obtained
(Fig. 4c). The vegetation coverage is closely related to the ability of soil and water con-
servation. There exists serious soil erosion in a place with low vegetation coverage, which
results in the decrease in capacity of flood storage in rivers and lakes. For example, there
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Fig. 3 Network model for interrelationships of evaluation indexes

exists the phenomenon of bank collapse in the south bank of the Chaohu Lake which
results from serious soil erosion. Through interpretation of remote sensing images, the
distribution map of vegetation coverage in the Chaohu Lake Basin can be obtained
(Fig. 4d). At last, the distribution map of the flood disaster resilience in the natural
dimension was obtained by weighted stacking of index layers (Fig. 5a).

Figure 5a shows that regions of the low flood disaster resilience in natural dimension
are mainly located in the plain area along the Yangtze River, Chaohu Lake and low-lying
areas of estuary accessing to the Chaohu Lake and administrative regions include Wuwei
County, He County, Jiujiang District, Wuhu City. The reason is that the low-lying terrain,
heavy precipitation, high water area density lead to flood easy to converge and difficult to
discharge in time and sometimes even effected by trunk stream flood of the Yangtze River,
and soil erosion also causes the decrease in capacity of flood storage and release of rivers
and lakes.

4.2.2 Social dimension

Population is the most basic “disaster-bearing body.” The distribution, age structure and
life safety guarantee of population can qualitatively reflect regional flood disaster resilience
of social dimension. Under normal circumstances, in densely populated areas, the popu-
lation affected by the disaster is more difficult to manage, which requires a lot of man-
power, material resources and financial support. Through the statistics of population
density, proportion of the labor force population, per capita number of medical staff and
weighted stacking of index layers, flood disaster resilience of social dimension in the
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Table 5 Weight of evaluation

indexes Target Dimension Weight Index Weight
A B, 0.6004 Cy 0.1523
Cip 0.1271

Ci3 0.2504

Ciy 0.0708

B, 0.1707 Cy 0.1387

Co 0.0235

Cos 0.0085

B; 0.1365 Cy 0.0714

Cs 0.0449

Cs3 0.0117

Cyy 0.0024

By 0.0520 Cy 0.0103

Cyo 0.0390

Cy3 0.0028

Bs 0.0404 Cs; 0.0068

Csp 0.0142

Css 0.0193

Chaohu Lake Basin can be obtained (Fig. 5b). Figure 5b shows that mainly due to the
highest population density, the lowest flood disaster resilience of social dimension is in
Hefei municipal district. Benefit from the high health conditions and labor ratio, the flood
disaster resilience of social dimension in Jiujiang District (Wuhu City) is the highest.

4.2.3 Economic dimension

Generally speaking, financial and material resources support capability of an economically
developed region is stronger than a region of low economic level during the disaster-
recovery process. Four indexes of GDP density, per capita government revenue, per capita
farmer’s net income and per capita grain yield are selected to reflect flood disaster resi-
lience level of economic dimension. Finally, through the weighted sum of the corre-
sponding index layer, the flood disaster resilience of economic dimension in the Chaohu
Lake Basin can be obtained (Fig. 5¢). Figure Sc shows that because of the strong economic
strength, the flood disaster resilience of economic dimension in Hefei municipal district,
Jiujiang District (Wuhu City), Feixi County are at a high level, and the indicators of
Shucheng County are such a low value that its flood disaster resilience of economic
dimension is the lowest.

4.2.4 Technology dimension

Construction of infrastructure to cope with the flood disaster is the most direct and cus-
tomary measure for flood disaster control and mitigation. Indexes that proportion of
farmland not threatened by floods, reservoir capacity, proportion of village benefiting from
top water can reflect the ability to protect the normal production and life from the flood
threat, which can be selected to characterize the flood disaster resilience of technology
dimension. Through the weighted sum of the corresponding index layers, the distribution
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Fig. 4 Indexes of natural dimension. a Average precipitation in flood season of years, b water area density,
c influence degree of topography, d vegetation coverage

Table 6 Relationship of topo-

graphic influence Elevation (m) Standard deviation of elevation (m)
0-0.5 0.5-1 1-2 2-3 >3
1.7-9 0.9 0.8 0.7 0.6 0.5
9-10 0.8 0.7 0.6 0.5 0.4
10-11 0.7 0.6 0.5 0.4 0.3
11-13 0.6 0.5 0.4 0.3 0.2
>13 0.5 0.4 0.3 0.2 0.1

map of flood disaster resilience of technology dimension in the Chaohu Lake Basin
(Fig. 5d) can be also obtained. As is shown in Fig. 5d, flood disaster resilience level of
technical dimension in Hanshan County is the lowest, mainly due to the low area pro-
portion of farmland without flood disaster and the low capacity of reservoir. In contrast, the
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Fig. 5 Flood disaster resilience of five dimensions. a Flood disaster resilience of natural dimension, b flood
disaster resilience of social dimension, ¢ flood disaster resilience of economic dimension, d flood disaster
resilience of technology dimension, e flood disaster resilience of management dimension
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two indexes of Shucheng County are very high, because the establishment of Longhekou
Reservoir greatly reduces the burden from the Hangbu River floods.

4.2.5 Management dimension

Disaster management is the non-engineering measure in disaster prevention and reduction.
Scientific management plays a more and more important role in the process of coping with
flood disaster, and the timely and efficient leadership of government is a strong guarantee
for disaster management. Generally speaking, under the condition of the same adminis-
trative area, population and economic conditions, more government agencies mean lower
management difficulty. Considering the scientific and availability of indexes, ratio of the
number of administrative region to the area of administrative region, ratio of the number of
administrative region to GDP of administrative region, ratio of the number of adminis-
trative region to the population of administrative region were used to characterize the flood
disaster resilience of management dimension, and through the weighted sum of the cor-
responding index layers, the distribution map of flood disaster resilience of management
dimension in the Chaohu Lake Basin can be obtained (Fig. 5e). Figure 5e shows that the
flood disaster resilience of management dimension is minimum in Shushan District (Hefei
City) and Jiujiang District (Wuhu City), mainly because the two areas have large popu-
lation and wealth, resulting in management difficulties; the flood disaster resilience of
management dimension is maximum in Shucheng County, along with the relatively low
density of population and economic, and the management difficulty is reduced.

4.3 Analysis of comprehensive evaluation of the flood disaster resilience
in the Chaohu Lake Basin

Comprehensive evaluation map of flood disaster resilience in the Chaohu Lake Basin can
be obtained by superposition of flood disaster resilience layers of five dimensions (Fig. 6);
using the natural breakpoint analysis method, the map can be divided into five grades of
lowest, lower, medium, higher, highest (Fig. 7). The area ratio of flood disaster resilience
levels in the whole basin and the counties and districts can be also calculated (Table 7).
Figure 7 shows that most areas of the highest and higher resilience level are hilly,
mountainous areas, even in the southwest region of abundant rainfall. Owing to the high-
elevation, undulating terrain, flood is difficult to accumulate; both population and eco-
nomic density are low so that disaster losses are also small. Although the terrain of Hefei
municipal district is not very high and it has dense population, the management difficulty is
also big, due to the relatively low precipitation, strong economic strength, good infras-
tructure for disaster prevention and mitigation. The flood disaster resilience in most part of
this region is also very high. The lower or lowest level areas are mainly in the south,
southeast plain of the Chaohu Lake Basin and the estuary accessing to the Chaohu Lake,
because the regions have abundant rainfall, low terrain, dense river network, higher
population and economic density, the low ability to flood disaster prevention and miti-
gation, even pressure from trunk stream flood of the Yangtze River.

Table 7 shows that the overall flood disaster resilience in the Chaohu Lake Basin is at
the middle and upper level, but internal differences are significant. From the view of
administrative region, the area ratio of the lowest flood disaster resilience level in Wuwei
County is the highest, which is higher than the overall level of the Chaohu Lake Basin.
Regions of the lower resilience level accounting for large area are located in He County,
Jiujiang District (Wuhu City) whose area ratios of lower resilience level are all higher than
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Fig. 7 Flood disaster resilience levels
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the overall level of the Chaohu Lake Basin, and most part of Jiujiang District (Wuhu City)
is at the lower resilience level. The medium resilience level of Hefei Municipal District,
Lujiang County, Shucheng County is higher than the overall level of the Chaohu Lake
Basin; regions of the higher resilience level accounting for large part are located in Fei-
dong County, Feixi County, Lujiang County, Shucheng County, whose area ratio of higher
resilience level is also higher than the overall level of the Chaohu Lake Basin. Regions of
the highest resilience level accounting for large part include Hefei Municipal District,
Chaohu City, Feidong County, Feixi County, Hanshan County, Shucheng County, the area
ratios of which are all higher than the overall level of the Chaohu Lake Basin. The regions
whose most part are at the middle and above level of resilience are Hefei Municipal
District, Chaohu City, Feidong County, Feixi County, Lujiang County, Hanshan County,
Shucheng County, resilience of the most parts of He County, Wuwei County, Jiujiang
District (Wuhu City) are at the lower or lowest level.

In order to verify the rationality of comprehensive evaluation map of the flood disaster
resilience in the Chaohu Lake Basin, compared with the results of previous studies, a
preliminary validation was done from the spatial distribution of flood disaster and the flood
disaster loss distribution in the Chaohu Lake Basin (Yuan et al. 2007; Cheng et al. 2014).
The result shows that they have the basically same distribution features, with a strong
positive relationship, which proves that the evaluation results can provide reliable refer-
ence for disaster management and decision making.

5 Conclusions

1. Considering the influence factors of regional flood disaster resilience from the natural,
social, economic, technical, management dimensions, an index system for evaluating
flood disaster resilience in the Chaohu Lake Basin was constructed. Using analytic
network process (ANP) analysis, network structures of the influencing relationships
were built, and the weights of the dependent indexes were obtained. Subsequently, the
overall level and five dimensions of flood disaster resilience in the Chaohu Lake Basin
are evaluated, which can provide scientific reference for the management and decision
of flood disaster in the Chaohu Lake Basin.

2. The results of the study show that the regions of the flood disaster resilience at the
middle and above level account for most in the Chaohu Lake Basin. However, internal
differences are significant and obviously affected by factors in natural dimension.
Areas of flood disaster resilience at the middle and above level are mainly located in
the hilly, mountainous area, and the lower or lowest level areas are mainly plain area
in the south, southeast of the Chaohu Lake Basin and the estuary accessing to the
Chaohu Lake. From the analysis of the administrative divisions, the flood disaster
resilience of Hefei Municipal District Chaohu City, Feidong County, Feixi County,
Hanshan County, Shucheng County is mainly at the middle and above level, while
most part of He County, Wuwei County, Jiujiang District (Wuhu City) are at the lower
and lowest level.

3. Many factors affect regional flood disaster resilience,and the factors also influence
each other. The scientific and reasonable construction of index system and the correct
identification of the relationship between the indexes is significant for evaluating the
regional flood disaster resilience, which needs to be further studied and optimized.
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