
Drought Risk Assessment in Beijing-Tianjin-Hebei Region in Recent 45 

Years 

Qian Li1,2,3, Yingjun Xu1,2,3, Li Xu1,2,3, Huazhen Zhou1,2,3 

1 Key Laboratory of Environmental Change and Natural Disaster, Ministry of Education, Beijing 

Normal University, Beijing 100875, China 

2 Academy of Disaster Reduction and Emergency Management, Ministry of Civil Affairs and Minis-

try of Education, Beijing Normal University, Beijing 100875, China  

3 Faculty of Geographical Science, Beijing Normal University, Beijing 100875, China 

 

Email: liqian@mail.bnu.edu.cn 

 

Abstract: Under the background of global warming, extreme climate disasters occur frequently. 

The Beijing-Tianjin-Hebei region, as the political, economic and cultural center in north China, is 

short of water resources while the drought disasters are severe, which seriously restricts regional 

sustainable development. Drought disasters have caused serious social and economic losses in this 

region every year, and these losses mostly occur in rural and semi-rural areas where emergency 

measures are weak. Based on drought intensity (DI) and historical disaster data, this study focuses 

on the drought risks of rural areas to provide references for rational allocation of water resources, 

disaster prevention and emergency control. We used the standardized precipitation index (SPI) and 

defined the drought disaster events according to the run theory. The vulnerability curves were esta-

blished with DI and loss rate of each drought event, the risk assessment of the primary industry out-

put value, the rural population and the cultivated area were also assessed. The results indicate that 

the generalized extreme value distribution is the optimal cumulative probability distribution. The 

maximum DI at 5a, 10a, 30a and 50a (Return Period) was 1.58, 1.80, 2.22 and 2.44 respectively. 

Beijing has a high level of urbanization with relatively low drought risk, and there are some high-

risk areas in Tianjin and southeastern Hebei. In high-risk rural areas, it is very important to cons-

truct emergency water source projects for drought relief and make efficient use of limited water re-

sources. 
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Abstract 
 
During the Great East Japan Earthquake on 11th March, 2011, the Cosmo Oil 
Refinery in Chiba Prefecture had a Natech accident due to earthquakes which 
resulted in the burnout of 17 liquefied petroleum gas (LPG) tanks because of 
domino effects. In Japan, large-scale earthquakes such as Nankai Trough 
earthquake and Tokyo inland earthquake are anticipated to impact coastal areas 
which have highly industrialized and populated areas at high occurrence 
probability in the near future. Oil refineries located in those areas may be exposed 
to the risk of Natech hazards and they are required to take some countermeasures 
against risks based on proper risk assessment. However, the feature of earthquake-
induced Natech hazards, the simultaneous effect of ground motion on every tank 
is not considered in other current methodologies for domino effects in an oil 
refinery, which may cause the change of damage state at each tank. The purpose 
of this research is to develop a Bayesian Network-based methodology to analyze 
the potential of domino effects in an oil refinery considering simultaneous effects 
of an earthquake on every tank and understand the features of earthquake-
induced Natech hazards. The results in the form of probability of earthquake-
induced events can be helpful to prepare for the potential Natech accidents caused 
by anticipated large earthquakes. 
 
 
EXPECTED CONTRIBUTIONS: Applied 



 
SIGNIFICANCE TO THE FIELD: Employs established methods to a new 
question, Presents a new model 
RELATED AREAS: Natechs, Complex hazard interactions and systemic risks 
RELATED FIELDS: Complex systems > Probabilistic Networks 
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Abstract 

In recent decades, extreme weather events related to natural disasters and market deregulation have 

impacted agricultural production and income. Price volatility, increased by the globalization of trade 

in raw materials, and climate change are affecting the volume and quality of production, thus jeop-

ardizing the survival of farms. Protection against climate and market risks and thus farmers’ insur-

ance coverage fall within a good risk management. 

Our goal is to contribute to the development of new methods to model French farm income in order 

to study its insurability. One way to tackle this question is to extract a probabilistic relationship via 

copula theory between crop prices and yields in order to fix the benchmark beyond which a crop 

insurance should be purchased. We propose a methodology based on extreme value theory, partic-

ularly adapted to extreme disasters and risks. Modeling disasters and associated losses allows to 

consider the application of these models to the issue of disaster insurance, a quite new research 

area. 

The main objective of this work is to improve the modelling of extreme weather-related events and 

their consequences. We propose first to investigate how Bayesian methods can improve the estima-

tion of extreme risk measures. Statistics of extreme values, Bayesian statistics and copulas are the 

three theoretical pillars on which our project is based. Then, our goal is to adapt financial risk man-

agement instruments such as insurance contracts and financial instruments (weather derivatives and 

« catastrophe bonds » - Cat Bonds) to a better hedging of natural risks. They could be critical assets 

aiming at reinforcing proactivity and resilience of farms facing disaster risks. 

The studies are conducted on a large database extracted from the Farm Accountancy Data Network. 

It is an annual database of around 7,000 commercial-sized agricultural holdings. This exhaustive and 

unique dataset contains significant details about French professional farm income, allowing to com-

bine advanced statistical modelling with insurance and financial models on real cases. Our research 

project will thus contribute to the improvement of knowledge on weather-related natural disasters 

and their financial coverage. 



Keywords 
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Abstract 

Post-disaster humanitarian logistics (PD-HL) is important for minimizing human suffering in the af-

termath of a catastrophic event. However, in the aftermath of the 2016 Kumamoto earthquakes, the 

number of disaster-related deaths that could have been prevented if suitable PD-HL operations had 

been implemented was over 200 out of 267 fatalities. A major obstacle to the implementation of 

efficient operations is that the PD-HL system is poorly understood because of the relatively low oc-

currence of catastrophic events. 

 

Two catastrophic events in Japan, the 2011 Great East Japan Earthquake and Tsunami and the 

Kumamoto earthquakes, provide important evidence-based insight into the PD-HL system. After the 

Tohoku disasters, poor PD-HL operations orchestrated by the Japanese government caused many 

problems. Through the lessons learned from the Tohoku disasters, the PD-HL system in Japan has 

changed significantly, following the amendment of laws and acts. After the Kumamoto earthquakes, 

the government implemented the new PD-HL system for the first time since the Tohoku disasters. 

However, many problems were reported. 

 

This paper describes the impacts of the new PD-HL system by comparing the PD-HL operations 

after the Tohoku disasters and the Kumamoto earthquakes. Through the comparison of the two dis-

asters, we can identify systematic and disaster-specific problems. Specifically, we discuss prepared-

ness and response activities, which are activities highly related to PD-HL, among four activities of 

emergency management. The response activities include transshipment, transportation, and com-

munication activities, which had faced bottlenecks in past disasters. 

 

mailto:r-kawase@stu.kobe-u.ac.jp
mailto:urata@bin.t.u-tokyo.ac.jp
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The comparison of the two disasters revealed that systematic problems that had not surfaced after 

the Tohoku disaster delayed the PD-HL operations after the Kumamoto earthquakes. Additionally, 

we identified four lessons and the corresponding research needs for improvement of future PD-HL 

operations. 

Keywords 

post-disaster humanitarian logistics, push/pull-mode support, Tohoku disaster, Kumamoto earth-

quake 
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Abstract 

In July 2018, West Japan, especially Hiroshima, Okayama, and Ehime, suffered from heavy rain 

resulting in floods and landslides from the end of June to early July. Even though approximately 8 

million residents were ordered to evacuate by the government, many people ignored the evacuation 

orders and chose to stay in their houses. As a result, 225 people died in affected areas and property 

damage was estimated at about 9.86 billion USD. 

In particular, on July 6, Shinpon river overflowed its banks and inundated an aluminum factory, 

located in Shmobara district, causing an explosion in Soja city, Okayama Prefecture. This compound 

disaster that included flooding and the explosion in the factory caused damage to nearby industrial 

establishments and some homes but did not cause any facilities or serious injuries due to the timely 

disaster response by the local community. Before the flooding and explosion, the local community 

had assessed their physical environment and had decided to evacuate even before receiving the 

official evacuation advisory. Based on past experiences, including seeing the impacts of the Great 

East Japan Earthquake in Tohoku, this local community had carried out disaster preparedness 

activities with other stakeholders including government officers, experts, firefighters for potential 

disasters such as floods and earthquakes. Also, the Jishu-bosaisoshiki (Self-governed community 

association for disaster reduction) that is composed of local residents had made efforts to increase 

risk awareness and enhance their capacity in disaster risk management.  

This study analyzes the emergency response of the local community in Shimobara district during 

the compound disaster event in July 20018. The objective is to identify how the local community, as 

a part of the disaster management stakeholders, organized their disaster management system and 

improved their disaster resilience. Although disaster risk management is considered to be at a mature 

state, theoretically and practically, the significance of this study is that it shows that there is still the 

need to strengthen local disaster management for dealing with compound disasters contributing to 

the local community resilience. 

Keywords 
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Abstract 

Several factors explain the relevance of the study area : the south east France combines exposure 

to many natural hazards, an electrical vulnerability due to the unlooped configuration of the power 

grid and the local governance ambition to develop a "smart city" model based on innovation and the 

deployment of digital technologies to improve the quality of life, places and urban services as well as 

the safety of citizens.  

First part of this presentation deals with power outage and risk systems in the short temporal framing 

of reactive resilience and event. This approach is related to crisis management, dominoes effects 

and more specifically transition from a local damage to power network, to a more widespread 

dysfunction of the technical system first, and next to the territorial system. Several types of risk 

systems associated with power outage in south-east France are presented. In a retrospective 

approach, lessons learned from past local events and interview with technical networks operators 

are used to qualify infrastructural interdependencies and rebuild spatial and reticular dynamics 

observed during these events.  

To increase resilience by anticipating possible diffusion paths of impacts, we use GIS modeling of 

network-territories, weighted voronoï diagrams and multi-level graphs in the view to test possibility 

of occurrence of several risk chains scenarios for a specific spatial and network configuration. Then, 

this approach of territorial resilience through infrastructural and technical interdependencies is 

complemented by an analysis of societal consequences, integrating the issues of societal 

dependence on services provided by technical networks, vulnerability of populations and memory of 

previous flooding of populations and network managers, notably through survey data, interviews and 

socio-demographic databases.  

The second part deals with power outage and risk systems in the long temporal framing of resilience 

proactive and territorial development. From a retrospective point of view, we identify root causes and 

the building process of the fragility of electrical system in the region,  which is linked in particular to 

a bifurcation in historical trajectory of electrification and regional demographic growth. Finally, 

prospective approach is focus on two major trends in the current transformation of territories and 

energy sector, we consider their impact on spatial interdependencies and their long-term effects on 

power outage risk systems in study area. On the one hand, the energy transition and the 

reconfiguration of power system produce a progressive decentralization of energy generation and 

development of proximal resources which contribute to reducing dependence on networks and will 
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significantly shifted the spatiality and scope of infrastructural interdependencies. On the other hand, 

the transition of territories towards "smart city" models leads to an increase in the electrical 

dependence of cities due to the importance of digital technologies but is also opening up new 

possibilities in terms of real-time observations, monitoring of territorial system and power outage 

management. 
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Abstract 

Floods are among some of the most damaging natural disasters. They can cause major interruptions 

to the functioning of urban infrastructure and can have lasting impacts.  

Structural and non-structural damage of infrastructure is prioritized in most flood risk research. Very 

few studies, conversely analyze functional failure and restoration considering different types of infra-

structure, and their restoration dependencies as a system.  

There is a challenge to clearly understand the cause of failures in interconnected infrastructure sys-

tems; the probability of restoring functionality over time and the requirements for accelerating resto-

ration to overcome the adverse result of flood in the most convenient way possible.  

This work seeks to map the various components involved in functional failures as well as recovery. 

The Graph Model for Operational Resilience (GMOR) is used to model the complex interaction 

among dependencies in infrastructure systems to understand the cascade of failure of restoration. 

This is enabled by integrating models of operational and restoration dependencies with hazard dam-

age relationship and repair times to computationally assess where functions fail and how and when 

they are restored.  

GMOR is used here to simulate the restoration from flood in the metro area of Vancouver, Canada. 

A custom spatially-explicit flood model is developed to assess flood induced failure and restoration 

for reference flood inundation levels along the Fraser River. The study involves synthesis of available 

data on infrastructures’ operational dependencies and depth-damage functions to estimate damage. 

The depth-damage functions, along with construction and repair guides, are used to identify restora-

tion dependencies.  

This study demonstrates how restoration can be delayed and probable solutions to improve the re-

silience of the city. The hope is that this can help city planners and decision makers to develop and 
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implement resilience thinking while revealing the economic benefits associated with increased flood 

risk management. In future, the custom flood model can be adapted to other locations. 

Keywords 

Interconnected infrastructure systems, Functional failure, Graph Model for Operational Resilience 

(GMOR), Depth-damage functions, Restoration dependencies.  
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AREAS* 

Natural hazards 

 Seismic 

X Flooding 

 Subsidence 

 Hurricanes 

 Landslides 

 Volcanic eruption  

 Wildfire   

 

Technological and manmade hazards 

 

 Chemical and petrochemical industry 

 Nuclear industry 

 New and emergent technologies 

 Transportation 

 Natech 

 Critical infrastructures 

 Cyber attacks 

 Terrorism 

 

Complex hazard interactions and sys-

temic risks  

 

 Climate change and its impact 

 Natech 

 Epidemics / pandemics 

X Critical infrastructures 

TOPICS* 

*Select an option (X) 

Learning from experience 

 

 Organizations, territories and experience feedback 

 Expertise and knowledge management 

 Weak signals 

 Early warning systems 

 

Social and human sciences for risk 

and disaster management 

 Human, organizational and societal factors 

 Risk perception, communication and governance 

X Systemic approaches 

 Risk and safety culture 

X 
Resilience, vulnerability and sustainability: concepts and 

applications 

 History and learning from major accidents and disasters  

 
Territorial and geographical approaches to major acci-

dents and disasters 

 Social and behavioral aspects 

 

Cross-disciplinary challenges for inte-

grated disaster risk management 

 Compound/cascading disasters (simultaneous and/or co-

located) and Mega-disasters 
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  Connecting observed data and disaster risk management 

decision-making 

 Practical applications of Integrated Disaster Risk Man-

agement 

 Development and disasters  

 Build Back Better (than Before) 

 Disaster-driven innovation and transformation  

 STGs and disaster governance 

 

Complex systems  

 Complexity Modeling 

 System of Systems / Distributed Systems  

X Critical Infrastructures 

 Probabilistic Networks 

 

 

Economics and Insurance 

 Disaster impacts and economic loss estimation  

 Cost-benefit approaches 

 Insurance and reinsurance 

 

Decision, risk and uncertainty 

 

 Decision aiding and decision analysis. 

 Disaster risk communication  

 Ethics. 

 Gender  

 Responsibility 

 Governance, citizen participation and deliberation 

 Community engagement and communication 

 Scientific evidence-based decision-making, modelling 

and analytics 

 Policy analysis 

 Uncertainty and ambiguity 

 Multi-criteria decision aid and analysis 

 Operational research 

 

Artificial intelligence, big data and text 

data mining 

 

 Disaster informatics, big data, etc.   

 Deep learning 

 Neural networks 

 Experts systems 

 Text data mining 

 

Engineering Models  

 

X Numerical modelling & functional numerical modeling  

 Formal models / formal proofs  
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X Model-based approach  

 Safe and resilient design and management. 

 

Legislation, standardization and im-

plementation 

 Certification and standardization.  

 Regulation and legislation. 

 Legal issues (scientific expertise, liability, etc.).  

 Precautionary principle and risk control and mitigation. 

SIGNIFICANCE TO THE FIELD* 

*Select an option (X) 

 

 Demonstrates current theory or practice 

 Employs established methods to a new question 

  Presents new data 

  Presents new analysis 

X  Presents a new model 

  Groundbreaking 

  Assesses developments in the field, in one or more 

countries 

  Other (Please specify) 

EXPECTED CONTRIBUTIONS* 

*Select an option (X) 

 

 Theoretical 

  Applied 

X  Theoretical and Applied 

  Review 

  Perspective 

 Other (Please specify, e.g.  success/failure practices, les-

sons learned,  and other implementation evidence) 
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Abstract 

The imperative need for firms to survive requires that they respond to internal and external 

pressures. How do corporations respond to corporate social responsibility (CSR)? Does legal 

origin matters? And does regulation influence the impact of CSR on firm default risk? According 

to the traditional view in the law and finance, firms tend to comply with the regulations in order to 

avoid lawsuits; and the legal environment where firms operate is a key determinant in firm’s 

policy. Firms in different legal origins may differ in their value maximization of CSR, and the 

legal regimes may shape this maximization process as well as to constrain it, either due to 

regulations or by framing firm’s attitude towards maximizing shareholders’ wealth. Using the 

credit ratings provided by Moody’s Analytics, Standard & Poor’s, and Fitch Ratings as a proxy 

for firm default risk; and the ratings provided by Vigeo as a measure of CSR for 1153 firms from 

45 countries within 3946 observations covering the period 2004-2017, we extend the scope of the 

literature and we first establish that socially responsible commitment reduces firm’s default risk 

level. In other words, we find a positive link between credit ratings and CSR. With regard to the 
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role of legal regimes in modifying the CSR-firm default risk relationship, we classify countries 

into civil versus common law countries. The empirical results reveal that the legal origin moderates 

the CSR-firm default risk relationship, and that firms operating in civil law countries have a higher 

impact of CSR on default risk, than firms operating in common law countries. In addition, firms 

from common law countries appear to have lower CSR ratings than firms from civil law countries. 

Moreover, we examine the relationship between the sub-ratings of CSR and credit ratings, and we 

find that the environment component of CSR has the highest impact on default risk among others 

(i.e. human rights, business behavior, corporate governance, community involvement, and human 

resources). Notwithstanding the aforementioned, we extend our empirical work and we classify 

countries according to their extent of stakeholder protection. The results reveal that firms operating 

in countries with high stakeholders’ protection will obtain a higher impact of CSR on credit ratings, 

than firms operating in countries with low stakeholders’ protection.  

 

Keywords: Corporate social responsibility, ethics, firm default risk, credit ratings, legal origins, 

stakeholder-oriented. 
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Floods are among some of the most damaging natural disasters. They can cause major interruptions 

to the functioning of urban infrastructure and can have lasting impacts.  

Structural and non-structural damage of infrastructure is prioritized in most flood risk research. Very 

few studies, conversely analyze functional failure and restoration considering different types of infra-

structure, and their restoration dependencies as a system.  

There is a challenge to clearly understand the cause of failures in interconnected infrastructure sys-

tems; the probability of restoring functionality over time and the requirements for accelerating resto-

ration to overcome the adverse result of flood in the most convenient way possible.  

This work seeks to map the various components involved in functional failures as well as recovery. 

The Graph Model for Operational Resilience (GMOR) is used to model the complex interaction 

among dependencies in infrastructure systems to understand the cascade of failure of restoration. 

This is enabled by integrating models of operational and restoration dependencies with hazard dam-

age relationship and repair times to computationally assess where functions fail and how and when 

they are restored.  

GMOR is used here to simulate the restoration from flood in the metro area of Vancouver, Canada. 

A custom spatially-explicit flood model is developed to assess flood induced failure and restoration 

for reference flood inundation levels along the Fraser River. The study involves synthesis of available 

data on infrastructures’ operational dependencies and depth-damage functions to estimate damage. 

The depth-damage functions, along with construction and repair guides, are used to identify restora-

tion dependencies.  

This study demonstrates how restoration can be delayed and probable solutions to improve the re-

silience of the city. The hope is that this can help city planners and decision makers to develop and 
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AREAS* 

Natural hazards 

 Seismic 

X Flooding 

 Subsidence 

 Hurricanes 

 Landslides 

 Volcanic eruption  

 Wildfire   

 

Technological and manmade hazards 

 

 Chemical and petrochemical industry 

 Nuclear industry 

 New and emergent technologies 

 Transportation 

 Natech 

 Critical infrastructures 

 Cyber attacks 

 Terrorism 

 

Complex hazard interactions and sys-

temic risks  

 

 Climate change and its impact 

 Natech 

 Epidemics / pandemics 

X Critical infrastructures 

TOPICS* 

*Select an option (X) 

Learning from experience 

 

 Organizations, territories and experience feedback 

 Expertise and knowledge management 

 Weak signals 

 Early warning systems 

 

Social and human sciences for risk 

and disaster management 

 Human, organizational and societal factors 

 Risk perception, communication and governance 

X Systemic approaches 

 Risk and safety culture 

X 
Resilience, vulnerability and sustainability: concepts and 

applications 

 History and learning from major accidents and disasters  

 
Territorial and geographical approaches to major acci-

dents and disasters 

 Social and behavioral aspects 

 

Cross-disciplinary challenges for inte-

grated disaster risk management 

 Compound/cascading disasters (simultaneous and/or co-

located) and Mega-disasters 
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  Connecting observed data and disaster risk management 

decision-making 

 Practical applications of Integrated Disaster Risk Man-

agement 

 Development and disasters  

 Build Back Better (than Before) 

 Disaster-driven innovation and transformation  

 STGs and disaster governance 
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 Complexity Modeling 

 System of Systems / Distributed Systems  

X Critical Infrastructures 

 Probabilistic Networks 

 

 

Economics and Insurance 

 Disaster impacts and economic loss estimation  

 Cost-benefit approaches 

 Insurance and reinsurance 

 

Decision, risk and uncertainty 

 

 Decision aiding and decision analysis. 

 Disaster risk communication  

 Ethics. 

 Gender  

 Responsibility 

 Governance, citizen participation and deliberation 

 Community engagement and communication 

 Scientific evidence-based decision-making, modelling 

and analytics 

 Policy analysis 

 Uncertainty and ambiguity 

 Multi-criteria decision aid and analysis 

 Operational research 

 

Artificial intelligence, big data and text 

data mining 

 

 Disaster informatics, big data, etc.   

 Deep learning 

 Neural networks 

 Experts systems 

 Text data mining 

 

Engineering Models  

 

X Numerical modelling & functional numerical modeling  

 Formal models / formal proofs  
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X Model-based approach  

 Safe and resilient design and management. 

 

Legislation, standardization and im-
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 Certification and standardization.  

 Regulation and legislation. 

 Legal issues (scientific expertise, liability, etc.).  

 Precautionary principle and risk control and mitigation. 

SIGNIFICANCE TO THE FIELD* 

*Select an option (X) 

 

 Demonstrates current theory or practice 

 Employs established methods to a new question 

  Presents new data 

  Presents new analysis 

X  Presents a new model 

  Groundbreaking 

  Assesses developments in the field, in one or more 

countries 

  Other (Please specify) 
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*Select an option (X) 
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  Applied 

X  Theoretical and Applied 

  Review 

  Perspective 

 Other (Please specify, e.g.  success/failure practices, les-

sons learned,  and other implementation evidence) 

 

 


