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Abstract: Traditional risk factors fall into four categories: natural disasters, public health, accidents during production and social 
security. The four types of risks are called as public safety issues by the government of China. New risk factors are the ones that are 
connected to human discoveries and more attention to them, which is called locking risk. What is more, such risk factors will 
continue to emerge with the development of human society. Currently, traditional risk factors have not been eliminated, while new 
risks have emerged gradually. There are countless relations between new risks and global climatic changes. Therefore, figuring out 
the relationship between new risks, global climatic changes as well as natural disasters is of great importance. This study takes China 
as an example. The population data at county level in China in 1991, 2000 and 2009 (including rural population, urban population 
and total population of three) were selected. By calculating the urbanization rate of the population, the rate of urbanization at county 
level in China in three years was drawn. And it is superimposed with the disaster zoning in China to analyze the correlation between 
population changes and natural disasters and reveal the magnitude of disaster effects caused by population urbanization. It can 
provide the basis for the disaster chain risk assessment under the guidance of the regional law of China’s natural disaster chain and 
lay the foundation for the study of the relationship between new risk factors and traditional risk factors. So, risks governance can be 
perfectly combined with developing the green economy during the development of human society, and ultimately, the goal of 
harmony between human and nature can be achieved. 
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1. Introduction 

With social development and the transformation 

degree of the natural world to deepen by human being, 

social, economic and social wealth accumulate rapidly, 

at the same time, many of the natural environment has 

also been seriously damaged, which leads natural 
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disasters to frequently cross appear. With the 

acceleration of urbanization and the increase of 

population and population concentration effect, the 

loss of human society caused by natural disasters has 

increased greatly. For example, in 2008 Wenchuan 

Earthquake, the rare huge snow storm occurred in 

China. The two natural disasters caused enormous 

casualties and economic losses to China. The great 
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danger of natural disasters brings a serious threat to 

people’s lives and property security as well as social 

harmony and stability [1]. 

2. Risk Society and Risk China 

The arising of the viewpoint “risk society” caused 

different voices for or against it form the perspectives 

of sociology or disaster risk science, but no matter 

how, it has pushed people to re-understand and 

re-study risk governance. In an era with closer global 

ties, risk governance, especially catastrophe 

governance, has become a significant task for today’s 

social government. Since China’s opening and reform 

in 1978, China has largely improved its national 

power through more than 30 years’ practice, and its 

relations with other countries and regions in the world 

have also changed dramatically. It has become a major 

power for global sustainable development. Therefore, 

to some extent, the risks China is facing are risks that 

will influence the world. No matter what sustainable 

development status or what risk society level China is 

standing at, having a clear picture of the dynamic 

relationship between China’s rapid development and 

risk governance will help people better understand and 

resolve such problems of how to bring down the 

existing risk level of a country or a region with rapid 

economic growth but comparatively backward 

economic condition, how to induce new risk types or 

amplify the existing risks, how to deal with the new 

risks caused by global warming, resource shortage, 

environmental and ecological pressure increase, aging 

of population and financial crisis [2] and how to 

design a sustainable development mode of coexisting 

with risks. 

The types and levels of risks have showed a trend 

of increase in China and in the world as well. The 

rapid development of China is not only an important 

guarantee in controlling natural risks, but also the 

major reason for the occurrence of new risks. So, 

China must coordinate the relations between 

development and risk governance, improve its abilities 

on resource, environment, ecosystem and population 

risk governance in an all-round way and establish an 

“all-round and all-people risk governance mode” 

while perfecting the “entire-nation catastrophe risk 

governance mode”. 

Physical disaster system of China is featured with 

complex structure, variable functions and distinct 

regional differentiation. On the whole, physical disasters 

in China are caused by zonal active tectonic system: the 

terrain high in west and low in east, unstable stream 

hydrology under the control of East Asian monsoon 

climate and the land cover extending from northeast to 

southwest and orderly increasing from southeast to 

northwest. Abundance and strength of physical disaster 

factors in China are mainly characterized by the inlaid 

distribution of high and low value centers. Exposure 

unit mainly shows the zonal difference of population 

and economic level decreasing from southeast coastal 

area to northwest China. Decreasing population and 

economic level is distributed in beaded subordinate 

zonal network with Pearl River Delta, Yangtze River 

Delta, capital circle and other metropolitan areas as 

the center. Situation of physical disasters in China is 

greatly affected by the abovementioned hazard-formative 

environments, hazard and exposure unit, presenting 

the distribution of slight disaster area in serious 

disaster zone and serious disaster area in slight disaster 

zone. Both the absolute number of casualties caused 

by physical disasters in China and relative number of 

total population show decreasing trend, while the 

absolute number of direct economic loss is on the rise, 

and the proportion to GDP shows decreasing trend. In 

the last twenty years, annually average number of 

deaths in physical disaster has reached 8,547, 

accounting for 6.9/106 of the total population of China; 

annually average direct economic loss is RMB 238.14 

billion, accounting for 2.21% of GDP. Compared with 

developed countries in the world, physical disasters in 

China are still in tough situation. Thus it can be 

concluded that physical disaster system of China is 

featured with complex structure, variable functions, 
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distinct regional differentiation and disaster mitigating 

trend. However, in view of the loss caused by 

large-scale disaster, except that casualties are 

significantly reduced, the absolute value of direct 

economic loss is obviously increased and the 

proportion to GDP is not greatly reduced [3, 4]. 

In recent years, catastrophes which are beyond the 

coping capabilities of current social-ecological system 

are increasing constantly, such as extraordinarily 

serious Hurricane Katrina happened in USA in 2005, 

rare low-temperature freezing rain and snow disaster, 

Wenchuan Earthquake happened in China in 2008 and 

2011 earthquake in Japan, etc., which brought a great 

challenge to exiting disaster planning, 

disaster-response, disaster management and 

post-disaster reconstruction [5]. 

3. Traditional Risk Factors and New Risk 
Factors 

Traditional risk factors fall into four categories: 

natural disasters, public health, accidents during 

production and social security. The four types of  

risks are called as public safety issues by the 

government of China. Each category of the four   

risk factors includes a large number of risk   

elements. Taking the 13 most widely studied natural 

disasters for example, they include earthquake, 

geological disasters, drought disaster, typhoon, 

snowstorm, frost, hail, sandstorm, storm surge and red 

tide, agricultural and forest diseases and insect pests, 

forest and grassland fires, water loss and soil erosion, 

and wind erosion and desertification. New risk factors 

are the ones that are connected to human discoveries 

and more attention to them, which is called locking 

risk. What is more, such risk factors will continue to 

emerge with the development of human society. 

According to population, resources, ecological 

environment, environmental health, economic and 

social development of the five dimensions, new risk 

factors can be divided into the five categories (Table 1). 
  

Table 1  Five new risk factors. 

Population risk factors 
Shortage of resources 
risk factors 

Environmental risk 
factors 

Environmental health risk 
factors 

Economic and social 
development risk factors

aging population risk water shortages risk 
the uncertainties of 
climate change risk 

water pollution risk social instability risk 

shortage of labor 
resources risk 

energy resources shortage
risk 

extreme weather events 
risk 

air pollution risk food safety issues risk 

sex ratio imbalance risk 
mineral resources 
shortage risk 

ecosystem services 
capability lacking risk 

environmental diseases 
risk 

unfair education risk 

smoking population issue 
risk 

food resources shortage 
risk 

catastrophe defense 
capability lacking risk 

health problems risk education imbalance risk

problem of juvenile 
crime risk 

_ soil erosion risk 
the potential risks of 
nuclear power plants and 
heavy industry 

surge in the number of 
cars risk 

unreasonable diet risk _ land desertification risk global warming risk 
regional development 
imbalance risk 

ecological and 
environmental problems 
risk 

_ biodiversity losing risk ozone depleting risk internet security risk 

the new risk owe to “old 
before rich” 

_ wetland degradation risk hills of garbage risk moral hazard risk 

population policies risk _ 
grassland degradation 
risk 

toxic chemicals risk terrorism risk 

birth control risk _ soil salinization risk _ 
college students  
students’ difficulties in 
finding jobs risk 

_ _ acid rain risk _ _ 

_ _ 
lakes and reservoirs 
eutrophication risk 

_ _ 
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4. Explanation and Confirmation of a 
Increasing New Risk Factor 

In population risk factor level, if the natural 

population growth (population growth rate = birth rate 

- the mortality rate, usually in one-thousandth as) is 

too high, it will continue to lead to the contradiction 

between population and resources, environment and 

development; if the natural population growth rate 

decline with the population living longer, it will give 

rise to the problem of aging population and labor 

resources shortage. 

In shortage of resources risk factor level, people’s 

access to natural resources can not be excessive. 

When human’s access to natural resources speed 

exceeds the supply of natural resources and 

regeneration rate, there will be a shortage of natural 

resources, especially to non-renewable resources. The 

shortage of resources is manifested in many aspects, 

such as urban water shortage, farmers’ lack of arable 

land and certain mineral resources which can not meet 

the needs of the developing countries in the national 

economy. The contradiction between population 

growth and economic development has become 

increasingly prominent. 

In eco-environmental risk level, first, the 

deterioration of ecological environment will 

exacerbate the risk of reversal of a healthy ecosystem. 

Forest area is reduced and system damage increased 

risk of disastrous climate. At the same time, dependent 

flora and fauna of the forest to survive and multiply 

will increase to reduce the risk of extinction. Pollution 

of the seas, rivers and lakes and destruction of the 

system will increase the risk of fish and other 

organisms that depend on the existence and 

development of water bodies to reduce and destroy 

them. The grassland area reduction and the grassland 

degradation will increase the land to desert, 

desertification and stocking rates to reduce the risk. 

Sand vegetation to reduce the system had been 

damaged and will increase the desertification area to 

expand invasion risk and sandstorms. Crop growth 

and environmental damage will increase the quality of 

agricultural products and the risk of lower yields. 

Toxic and harmful solid and gaseous substances 

emissions will increase the security risks of man and 

other organisms. Deterioration of the ecological 

environment of the soil erosion area will exacerbate 

land rocky desertification, barren land, siltation dam 

and reservoir, rivers, lakes leading to the risk of 

flooding. In short, if the ecosystem is destroyed, the 

ecological balance will be broken, the ecological 

environment will deteriorate and the price of the 

virtuous cycle will be higher. Second, the deterioration 

of the ecological environment will exacerbate the risk 

of sustained and stable economic and social 

development. Third, the deterioration of the ecological 

environment will exacerbate the risk of the safety of 

humans and other organisms. Pollution of air, soil, 

water, forests, grasslands, wetlands ecosystem 

destruction are direct threat to human, animal, plant 

survival and development. Due to the deterioration of 

ecological environment, some rare plants and animals 

are threatened with extinction, and some have become 

extinct. Fourth, the deterioration of the ecological 

environment will exacerbate the risk of political crisis. 

Consequences of ecological deterioration will lead to 

resource depletion. A nation’s living environment of 

the destruction of the resource can not guarantee it 

will cause resource disputes [6]. 

In environmental health risk level, excessive 

emissions of toxic and hazardous substances, not only 

for the safety of food production, pose a threat and 

danger to the quality of life and health of humans and 

other organisms. Decline in quality of the environment 

on human development has had a major impact. 

Especially decline in environmental quality with the 

production chain and logistics chain will have greater 

impact on the broader scope [7]. 

In economic and social development risk level, it is 

mainly caused by the speed of economic development. 

If the economic development is too fast, more 
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resources and energy will be needed, because the 

reserves and output of resources are limited, which 

will inevitably affect the use of resources in other 

areas and lead to resource disputes. If the economy 

develops too slowly, it will result in employment 

being kept unchanged or even reduced. Employment 

of the population is becoming more and more, which 

is bound to the problem of employment disputes. 

It can be seen from the above five categories of risk 

factors, population risk factor and economic social 

development risk factor are the core problems of the 

five categories. The contradictions of population and 

economic development have led to the other three 

types of problems. From the two-dimensional level, 

the new risk factors can be reduced to the minimum to 

ensure the balanced development of population and 

economic problems. If population growth is too high, 

the problem of population risk factors will become 

more and more serious (Fig. 1). From the 

three-dimensional level, the population problem, 

economic development issues and new risk factors are 

like a triangle seesaw and only the three mutual 

reference developments can achieve the balance of 

harmony between people and nature (Fig. 2). 

In population density level, the population density 

of China began to draw up and put forward the Hu 

Huanyong  line  in  1935  and  the  pattern  of  the 

differentiation of Hu Huanyong has not changed 
 

 
Fig. 1  Relationship among the population problem, the issue of economic development and new risk factors. 
 

 

 

 

 
Fig. 2  Triangle seesaw (population issues, economic development issues and risk factors). 
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significantly. Population densities of 1953, 1982, 1990, 

2000, 2007 and 2010 show that Hu Huanyong line 

remains unchanged [1-4] and the population density of 

China is still more in the east and less in the west. The 

eastern part of the population density continues to be 

increased dramatically, much faster than the western 

region. This is mainly because of the eastern part of 

China’s economically developed areas. Therefore, in 

such areas, the population is highly concentrated, 

wealth is highly concentrated and potential new risks 

hide. In the event of disasters, their impact on 

humanity is enormous. Especially in the eastern part 

of China, the transportation network is developed well 

and the production of many products is gathering here 

and linked with other places through the logistics 

chain. Therefore, the disaster will be amplified 

through the production chain and logistics chain 

channels and disaster losses will be amplified. The 

high population density overlaps with the high 

economic density to a certain extent, which will make 

all kinds of traditional risk factors and new risk factors 

greatly improve. 

In population urbanization rate level, the urbanization 

of the population is non-agricultural population into 

urban population. Population urbanization rate is the 

percentage of total population of the urban population. 

The population urbanization rate in China after the 

reform and opening up from 1978 improved greatly. 

Figs. 3-5 are population urbanization rates in 1991, 

2000 and 2009. Figs. 6-8 are urbanization of the 

population variability during the years of 1999-2000, 

2000-2009 and 1999-2009. It can be seen from Figs. 

3-8 that the urbanization rate of China’s population 

has greatly improved in the past 20 years, especially in 

the eastern region. This also reflects the status of the 

population   distribution   and   economic   density 

distribution to some extent. The level of urbanization 

of the population in a certain extent reflects the level 

of economic development. Especially in China, the 

city is the main carrier of economic development and 
 

 
Fig. 3  Chinese population urbanization rate in 1991.  
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Fig. 4  Chinese population urbanization rate in 2000. 
 

 
Fig. 5  Chinese population urbanization rate in 2009. 
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Fig. 6  Chinese population urbanization rate change (1991-2000). 
 

 
Fig. 7  Chinese population urbanization rate change (2000-2009). 
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Fig. 8  Chinese population urbanization rate change (1991-2009). 
 

people were willing to work in the cities. This 

increased the risk of the city to some extent. These 

risks are concentrated in urban disease, the social 

security of migrant workers and new risks. 

In the night lights index level, Fig. 9 is urban night 

lighting index of 1992, 2001 and 2009, and the 

different colors represent different years. The most 

obvious increase in China’s night lighting index is 

during 2001-2009, and the eastern growth is greater 

than the western region. Trends in overall population 

density and population urbanization rate showed a 

consistent trend. The night light index level also 

confirms the growth of urban population and 

economic development. In these areas, new risk 

factors are prone to frequent and diffuse. 

In the urban agglomeration growth levels, it can be 

seen from Fig. 10 that the growth of the city clusters 

in China is mainly concentrated in the 

Beijing-Tianjin-Tangshan region, the Yangtze River 

Delta, Pearl River Delta region and some capital cities 

region. These areas are with high concentration of 

population and economic density, which are key 

points of traffic network. And these areas 

manufacturing are developed. Once a disaster occurs, 

the impact of the disaster will be magnified 

indefinitely along the production chain and the 

logistics chain, affecting other regions and countries 

and resulting in huge economic losses. Therefore, the 

urban agglomeration growth level also confirms that 

these new risk factors are mainly concentrated in areas 

with higher population and urban rates [9, 10]. 

In order to reduce the impact of new risk factors to 

a minimum, all aspects should be proceed and 

especially the big city disease should be highly 

concerned about [11]. In addition, the role of 

environmental risk education must also be 

strengthened (Fig. 11). The new risk to proceed from 

knowledge, consciousness and ability improves the 

understanding of the new human risk factors, focusing 

on improving people to pay attention to the new risk 

factor from the ideological level. Only in this way the 

risk of new factors can be reduced. 
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Fig. 11  The role of environmental risk education in the new risk factors. 
 

5. Conclusions 

To sum up, population, resources, environment and 

development are uncoordinated (referred to as the 

PRED problems). For example, excessive population 

growth, shortage of natural resources, global warming, 

desertification, acid rain, etc. are related to the 

survival and development of human society. When 

people explore the reasons for these problems, there is 

intricate relationship among PRED. PRED form an 

interactive, interdependent whole. In the relationship 

among PRED, the population is a key factor in 

development in a prime location. Changes in 

population will cause a series of changes to the 

environment, resources, economic conditions and 

social change. 

Currently, traditional risk factors have not been 

eliminated, while new risks have emerged gradually. 

For example, population growth or population 

problem, urbanization or ecological construction and 

environmental problems, increasing insecurity of grain, 

water and energy or problems of resource scarcity and 

economic and social problems, etc. have emerged and 

the whose severity is beyond the imagination. There 

are countless relations between new risks and global 

climatic changes. For instance, global climatic 

changes and their interactions with other challenges 

have led to masses of refugees, posing a severe threat 
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to international peace and security. Therefore, figuring 

out the relationships between new risks, global 

climatic changes as well as natural disasters is of great 

importance. It is believed that the new risk factors will 

become a new hot field of natural disasters and risk 

management areas of research. 
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