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The exportation of Ecuadorian oil requires critical infrastructures located in the city of Esmeraldas 

while 5 earthquakes with a magnitude exceeding 7 happened nearby since 1906. Moreover, socio-

economic patterns of local population indicate a high vulnerability level for this site. Both aspects 

herald the city of Esmeraldas as being the place for a future disaster related with a major earthquake. 

The latter would reveal vulnerabilities at any scales, be they local for the population or national if not 

international for the economy. 

Such a disturbing situation draws attention on the availability of data and existing knowledge on 

previous similar disasters the city would have experienced, for experience returns assessments. 

However, we found a discrepancy between the coast, where the city of Esmeraldas stands, and the 

sierra, where data and knowledge on past disasters related with earthquakes are less heterogeneous, 

denser and of better quality. Investigating limitations data and knowledge meet for the city of 

Esmeraldas is relevant not only for social sciences but for earth sciences as well, and calls for 

interdisciplinary research. For Esmeraldas, damages intensities archives and databases report since 

1906 (magnitude over 8) are poorly consistent and highly fragmented. Even more, we found very scant 

records of damages concerning earthquakes before 1906, some sources considering them as not 

existing for Esmeraldas, a situation contrasting, once again, with the sierra. The information 

concerning those disasters is also considered relevant by geophysicists, when they try to compensate 

for the absence of measures for the historical periods. 

How can we understand such qualitative and quantitative discrepancies between information on the 

coast and the sierra? Those limitations impact knowledge on disaster risks, geophysicists 

understanding of the continental margin dynamics, as well as disaster prevention policies that could 

make use of them. What can be learned from those databases on earthquake related disasters, in spite 

or because of the limitations observed? 

Critical treatment of databases and knowledge on past disasters draws attention on various local and 

national conditionings impacting data production and conservation. Contextualisation of data and 

knowledge affects academic work as well as disaster prevention policies, and should be integrated in 

disaster risk understanding. The issue of relationships between development and how risks and 

knowledge on risks are shaped on the long term is relevant not only for social sciences but also for 

earth sciences. 

 

Areas : 1- Natural hazards /seismic; 2- Complex hazard interactions and systemic risks /critical 

infrastructures 

Topics : 1- Social and human sciences for risk an disaster management / Territorial and geographical 

approach of major accidents; 2- Cross-disciplinary challenges for integrated disaster risk 

management / Development and disasters 

Significance : Assesses developments in the field in one country 

Expected contribution : Perspective on interdisiciplinarity 
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Abstract 

Industrial facilities and critical infrastructure are vulnerable to the impact of natural hazards. These 

impacts can trigger so-called Natech accidents with the release of hazardous substances which can be 

toxic, flammable, explosive or radioactive. Such accidents have often had negative consequences on 

public health, the environment, and the local, regional or even national economy via business and 

supply-chain disruptions. 

Different factors influence the creation of Natech risk, including technical issues linked to the 

characteristics inherent in Natech events, as well as risk governance aspects and socio-economic 

drivers. The boundaries between these risk factors are often blurred with links between the various 

causes. Also, Natech risk is a multi-hazard risk that cuts across different domains and stakeholders 

groups, and the complex interaction between the natural and technological world requires a systemic 

view for effectively managing the risk. Consequently, Natech risk management must account for 

potential interactions of a hazardous installation with its surroundings, including neighboring industry, 

lifelines and nearby communities.  

Awareness of Natech risks and the need for its reduction have increased over the past decade. 

Scientists have started to join forces with industry and government in an attempt to systematically 

assess and control the risk. However, like for other types of technological risk, there is no baseline for 

measuring progress in Natech risk reduction and there are no universally applicable performance 

measures for risk management. It is therefore difficult to compare risk trends over time which can 

hamper the realistic appraisal of risk-reduction efforts. 

This presentation will discuss the challenges associated with Natech risk management and present the 

principal factors that drive the risk. It proposes a set of simple qualitative indicators as proxies for 

measuring progress in Natech risk reduction and concludes with recommendations on how the most 

important gaps in Natech risk management can be closed.  
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Abstract 

Reducing pollutant emissions and achieving environmental sustainability are significant global 

issues. From a global perspective, transportation industry as a high-energy consuming system has been 

an important source of atmospheric pollution. Reducing vehicle emissions from transportation industry 

has become an urgent matter for all countries. This paper focuses on optimizing  transportation path of 

logistics industry to reduce vehilce emissions under adverse weather. Affected by adverse weather (e.g. 

typhoon, hurrican, blizzard), road conditions become complicated, and the emissions of logistic vehicles 

will be uncertain. So this paper first applies the widely adopted dynamic optimization method OLRO (on-

line-re-optimization, OLRO) based on the Dijkstra algorithm to study how much  emissions will be 

produced by logistic vehicles under adverse weather. In reality, optimizing logistic transportation path 

under adverse weather considers not only low emissions, but also time constraints and journey safety. 

Therefore, this paper proposes three strategies to plan transportation path under adverse weather 

based on the requirements, and they are modified static path optimization (MSPO) method, on-line-re-

optimization (OLRO) method and co-evolving path optimization (CEPO) method. As the traditional 

OLRO method cannot co-evolves the weather in a single run of optimization, the planned path is hardly 

optimal. Thus, CEPO is provided to achieve actual travelling optimal path, which allows weather 

conditons to change during the path searching process. This paper modifies ripple spreading algortithm 

(RSA) to address CEPO. Based on these three methods, a calculation model of vehicle emissions is 

established, and the case study on Hainan island, China is presented to verify the effectiveness of the 

proposed methods. The results show that the CEPO method based on the RSA has obvious advantages 

against the other two methods to balance the preformance between vehicle emissions and time-

constraints, and it can effectively improve the emergency response capability of logistics industry under 

adverse weather.  
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