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Abstract 

R-IOSUITE tool suite is a prototype developed inside the CGI laboratory of IMT Mines Albi to deal 

with the coordination of actors in crisis management. In the aftermath of such an event, crisis cells 

are activated to prevent and deal with the consequences of the crisis. The decision-makers inside 

the crisis cells face, in a hurry, many difficulties. The stakeholders are numerous, autonomous and 

heterogeneous, the coexistence of contingency plans favours contradictions, the interconnections 

of networks promotes cascading effects. In particular, the question of data management is a key 

point, considering the tremendous volume of emitted data from heterogeneous sources (opendata, 

social media, volunteers and bystanders) and the lack of dedicated appropriate technologies. 

R-IOSUITE offers several tools to sustain the crisis response inside the crisis cells:  

• R-IOGA manages the model of the current crisis situation, that instantiates a meta-model, 

also called ontology, common to all kind of collaborative crisis situation. The meta-model 

has been validated by several case studies since 2008. 

• R-IODA helps to add or delete information on the current crisis situation thanks to a dedi-

cated modeller. R-IODA also proposes to automatically deduce a process that will enable 

all the organizations involved in the crisis response to prevent all the risks and treat all the 

consequences of the crisis. 

• R-IOWA automatically orchestrates the response process between the organizations in-

volved: it will send the good task, at the good moment to the good organization. 

• R-IOTA is used during the orchestration of a response process to follow its consequences: 

if the expected situation differs too much from observed evolutions, an alert is emitted and 

the response process can be adapted to the new crisis situation. R-IOTA also enables the 

decision-makers to anticipate the outcomes of the response process. 
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All these tools will be presented along with their functionalities on the case study of the River Loire 

major flood. Thanks to two French Forecasts services and to the French road service, we have 

been able to model data sensors with realistic water level data, water flow data, and traffic 

measures. Thanks to the CEREMA, part of the French ministry of ecology, we have been able to 

set up realistic interpretation rules and to test and validate R-IOSUITE, on this use-case, with sev-

eral French decision-makers used to respond to major flood. 

Demonstration of the Loire Flooding Case Study available here: https://research-gi.mines-

albi.fr/display/RIOSUITE/Demo+Video 
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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 

 Critical infrastructures 

TOPICS* 

*Select an option (X) 

Learning from experience 

 

 Organizations, territories and experience feedback 

X Expertise and knowledge management 

 Weak signals 

 Early warning systems 

 

Social and human sciences for risk 

and disaster management 

 Human, organizational and societal factors 

X Risk perception, communication and governance 

X Systemic approaches 

X 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 
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Cross-disciplinary challenges for inte-

grated disaster risk management 

 

 Compound/cascading disasters (simultaneous and/or co-

located) and Mega-disasters 

X Connecting observed data and disaster risk management 

decision-making 

X 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  

X Complexity Modeling 

 System of Systems / Distributed Systems  

 Critical Infrastructures 

 Probabilistic Networks 

 

 

Economics and Insurance 

 Disaster impacts and economic loss estimation  

 Cost-benefit approaches 

 Insurance and reinsurance 

 

Decision, risk and uncertainty 

 

X Decision aiding and decision analysis. 

 Disaster risk communication  

 Ethics. 

 Gender  

 Responsibility 

 Governance, citizen participation and deliberation 

 Community engagement and communication 

X 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 

 

X Disaster informatics, big data, etc.   

 Deep learning 

 Neural networks 

 Experts systems 

 Text data mining 
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Engineering Models  

 

 Numerical modelling & functional numerical modeling  

 Formal models / formal proofs  

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. 
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  Assesses developments in the field, in one or more 
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Abstract: In response to more frequent heatwaves, some regional or national Heat-

health Warming Systems (HHWSs) have been developed recently, but their 

performances were rarely evaluated. Based on the heat-related illness data provided by 

the Chinese Center of Diseases Control and Prevention and the daily temperature and 

relative humidity data of 10 meteorological stations of Shanghai in the summer of 2014-

2015, the effectiveness of Shanghai HHWS developed by Shanghai Meteorological 

Service(SMS) was evaluated with Cohen’s kappa coefficient and overlap ratio, and 

compared with the warning system of China Meteorological Administration(CMA), 

World Meteorological Organization(WMO), the Chinese National Standards (GB) and 

the US National Oceanic and Atmospheric Administration (NOAA) to determine the 

reliability of these warning systems. It shows that the heat-related illnesses are prone to 

the maximum temperature over 32℃ and the heat-related deaths most appearing at the 

maximum temperature and relative humidity “double high period”. During the research 

period, 50% of the total heat-related illness were occurred on no early warning days. 

With the current threshold (35℃), the maximum temperature as a single parameter 

performs better than including during period; while the WMO system with 3℃ lower 

threshold performs better in terms of using the maximum temperature and during period 

this two-parameter system. The morbidity rate increases significantly when increasing 

the warning threshold, meanwhile the overlap ratio decreased. The trade-off between 

these two aspects is essential for the HHWS design and stakeholders. This research is 

expected to gauge the current Shanghai HHWS, to provide an evidence-based support 

for the design, development, regular evaluation of an HHWS, and also a replicable 

method to examine the performance of local HHWSs. 

Key words: Heatwave; heat-health warning system elements; temperature thresholds; 

Shanghai  
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Emergency water supply after a disaster is often discussed from the viewpoint of suppliers. 

However, we should not ignore the views of the victims of the disaster who actually receive 

and use the water. According to the guideline of the Japanese Ministry of Health, Labor and 

Welfare (MHLW), during the first 3 days, 3 liters of water will be supplied for each person and 

the amount will increase to 20 liters from the 4th to 10th day and to 100 liters from 21st to 

28th day. During this period, people will need to transport water from where they are supplied 

to their houses. In fact, each person requires quite a large amount of water. There are two 

possible cases of usage of the water. Firstly, about 3 liters of drinking water per person per 

day is necessary to preserve their lives, hence it is a must. Secondly, approximately 20 or 100 

liters of water per person per day is necessary for other purposes used for sustaining the 

quality of life of disaster victims. However, it is very difficult for a person to transport this large 

amount of water. Therefore, we need to find other methods to resolve this problem. 

  

Keyword: emergency water supply, transportation of water, quality of life 
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Title: Environmental Justice and Disasters: A Conceptual Framework 

As recognition grows and evidence mounts that disasters are socially constructed, it is becoming ever 

more imperative to fully consider the ethical dimensions that underpin disaster risk. Beyond exploring 

the risk of vulnerable populations, it is important to understand how and why vulnerability has arisen 

and who/what benefits from such marginalization. Although there are already a wide range of models, 

approaches, treaties, and so on that cover some ethical dimensions, such as the the Brundtland 

Commission, the Sendai Framework, the Pressure and Release Model and the field of political ecology, 

often the primary purpose of these efforts is not focused on issues of justice within a disaster context. In 

addition, given that disasters occur in tightly linked social-ecological systems – where risk, vulnerability 

and resilience are related to the dynamic interaction between hazard and socio-political environments – 

it seems imperative to evaluate justice within such intertwined, historically and geographically grounded 

places.  

The concept of environmental justice grew out of the civil rights movement in the United States, and has 

now gained traction internationally. As it has become increasingly clear that marginalized communities 

are unfairly burdened by contaminated, hazardous environments, social justice concepts have been 

broadened to include the environment. A standard definition of environmental justice is “the fair 

treatment and meaningful involvement of all people regardless of race, color, national origin, or income, 

with respect to the development, implementation, and enforcement of environmental laws, regulations, 

and policies” (USEPA). Four well known dimensions of environmental justice include: 1) distributive 

justice, 2) procedural justice, 3) justice as recognition, and 4) intergenerational justice.  Disaster cycles 

are ideal for the evaluation environmental justice, as these processes can bring attention to underlying 

issues of vulnerability and marginalization and present the opportunity to address inequities. Yet, 

disasters often lead to the opposite outcome by reinforcing status quo relationships, deeply rooted 

oppressive structural processes and, ultimately, exacerbating injustices.  

This presentation asks the following questions: How can environmental justice concepts help disaster 

researchers more fully articulate and assess disaster injustices? How can insights from disaster research 

inform and deepen environmental justice thinking? Focusing on disasters, this presentation will first 

outline central insights from the existing literature. Then we will move beyond standard definitions and 

dimensions, rethinking environmental justice from a disaster perspective, framing it within socio-

ecological systems and linking it to broader theoretical discussions such as intersectionality, colonization 

and market economies.    
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