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Introduction  

The risk-related literature has been able to define or to systematize risk concepts  on its different stages: the event itself , the response, rehabilitation, reconstruction, prevention, mitigation, and warning systems (ONEMI 1997).

But besides these operative definitions, other conceptual ones exist and they are related to the elements which origin a disaster. Such is the case of the equation “Threat plus Vulnerability equals Risk of Disasters" (Lavell 1996). The threat can be natural or anthropic, or a mixture of both. Vulnerability is the effectiveness of a certain social group to adapt to external impacts and the ability to recover from it. Risk it is the occurrence of a phenomenon that impacts negatively the social group.  

The vulnerability increases in direct relationship with the (in)ability of the human group to adapt to the change, and it determines the intensity of the damages that can take place. The vulnerability concept has, within the framework of this research, a social character (Calvo 1997).  

Vulnerability refers to a condition or conditions of society that make it 
suffer from the impacts of small or large physical events . Vulnerability, 
thus, is in a state of permanent evolution and is the result of the 
historical development of society. The problem with disasters lies at the 
root of the development path that society follows.

There are different levels of vulnerability that define how vulnerable a 
given segment of society is. The location and ways of building houses, 
production units and infrastructure; the existing relationship between 
humans and the environment; the poverty levels; the existing levels of 
political and institutional organization; and the cultural and ideological 
behavior will all influence the occurrence of disasters and their impacts.

The level of exposure to a given risk or, more specifically, the condition 
because of which the human settlements or a building face some sort of 
danger due to their proximity to a threat. A threat can be originated 
because of the location or the quality of a building.
(Lavell 1993)

Chile is exposed to many disasters such as earthquakes, droughts, floods, volcanic eruptions, urban and forest fires. As in all countries, some societal groups are more vulnerable than others. This, in part, may depend on the nature of the disaster. This is why it is of vital importance to increase our understanding about the recurrence of disasters and their behavior in terms of the spatial, temporal, and typological dimensions.

The main objectives of this on-going research project are to: 

a. Register those disasters occurred in the country during 1970 – 2000 

b. Analyze the contribution of climate to the generation of risk

c. Evaluate disaster management policies put in place by the Chilean Government

Some preliminary results are presented here. The focus of our attention is the Metropolitan Region, but the project generated a database that covered the entire country. 

Methodology

The basic working tool was the software Desinventar. This software creates a relational database, allows queries, and stores data in Access. It is compatible with other software such as Dbase, Excel, ArcView.

The data source was a Chilean newspaper with national coverage (El Mercurio). Data were transferred into a basic form in Desinventar.
Study Area  

The study area was the Metropolitan Region because it is the most populated in the country. It concentrates around 40% of the total population. It is, therefore, a highly vulnerable to disasters. Some counties of the region are among the ones showing the fastest population growth rate (Table 1). For example, the rate in the counties Cordillera and Chacabuco is 7.42% and 4.63% respectively, while the national average is 1.28%.

As for the distribution of wealth , about 35% of the Gross National Product is generated in the Metropolitan Region (Graph 1).

The physical location of the Metropolitan Region is another factor that we considered. The city of Santiago and its surroundings are located on the basin conformed by the rivers Maipo and Mapocho, right on the foot of the Andes Mountains. A wide net of irrigation and drainage channels cross the area. These can generate serious problems during rainy winter months.  

Disasters in the Metropolitan Region 

In the Metropolitan region 3.178 disasters occurred during the last 30 years. 1.119 correspond to climatic events mainly storms, rain and floods (Graph 1 and 2).

The impacts of these disasters on the region are important both socially and economically. For example,  wounded people add up 29,464 while 924 perished  (Graph 4).  The persons suffering loss of their houses and-or goods were 271,450, while those who had to be evacuated were 34,259 (Graph 5). Finally, graph 6 shows the number of destroyed houses.

The spatial distribution suggests that the highest rates affect the center of the region (urban fires). This area corresponds to the center of the city while the rate towards suburban counties decreases (Map 2).

As mentioned above, climate is an important factor in the life of the citizens living in the Metropolitan Region. For instance, the spatial distribution of the climate-related disasters appear affecting the counties located closer to the Andes Mountains. This can be explained by both the topography and the high population growth rate (Map 3).

Index of Magnitude
We have attempted to classify disasters depending on their impact. Thus, an index of magnitude was designed in order to classify the events as small, medium and big. The purpose is to measure the impact that a disaster has on a given county, and it can be obtained by means of the algebraic sum of three subindeces: impacts over goods and services, impacts on people, and duration. This information is obtained directly from the basic form in Desinventar.  

The index was applied to the 10 counties most affected by different disasters, and results show that the small events are the most frequent, while the big ones appear only some few times. The same applies when only the climate-related events are analyzed (graph 8). 

  .

These results can be used to test one of the hypotheses proposed by The Network of Social Studies for Disaster Prevention in Latin America that says that the sum of small disasters have the biggest impacts in terms of socio-economic losses, even more than a great event. The small disasters are usually ignored by governmental agencies and the media. 

Are poor counties more vulnerable?  

One of the secondary objectives of the project was to analyze the relationship between poverty and vulnerability. In doing this we summarized a survey that the Chilean government applies every other year in order to quantify, at the county level, the households below the poverty line (graph 7). 

Preliminary results indicate that there is no direct relationship between the poor counties and the number of disasters but we consider this result as a flaw generated by the information source and the working scale. 

Analysis of Policies for Disaster Management   

We examined the current institutional framework in Chile in order to analyze the preparedness of the public sector—either at the central or county level—to anticipate the effects of disastrous events. Some of the information presented here was gathered through telephone interviews to the personnel in charge of the Emergency Department of counties of the Metropolitan Region.

Some of the findings are summarized below: 

There is a National Bureau for Emergencies (NBE). This is the agency in charge of creating the rules and regulations regarding response to disasters. It has to coordinate actions with the Regional and local governments. 

The NBE has generated a new plan that has been applied in some counties and should be fully applied by the end of 2001. This plan, called ACCEDER (Access in English), was initiated in 1995 and stands for Alarm, Communication, Coordination, Primary Evaluation, Decisions, Secondary Evaluation, and Re-planning. This plan is oriented to local-level emergencies.

Currently, all counties of all the Regions gather and send information about disasters or emergencies on a daily basis to the Regional Government (via fax, radio, telephone, or other). Reports are sent three times per day.

All this information is centralized and stored in a specific software. This part of the plan is called Normalized System for Damage Evaluation and Needs and it is known as DEDO$, that stands for Damage, Evaluation, Decision, Opportunity, and Resources.

In all interviewed counties there is a good knowledge of the vulnerable areas. For example, any emergency official knows which sectors in his county are subject to flooding after a specific amount of rainfall. 

Every county currently has an “Emergency Department.” Its effectiveness depends on the annual budget and the location of this department within the municipal hierarchy. In some cases, the Department that hosts the emergency people is the Landscape Department or the Community Development Department. 

One aspect common to all interviewed counties is that there is a high turnover of the employees working in emergency issues. This attempts against the continuity and effectiveness of the program. 

There is a wide difference regarding the relationship between the county and the private sector. Some counties have written agreements that regulate the way in which the privates may participate in case of emergency: providing machinery, or elements such as medicines, couches, roofs, etc. The poorer counties tend not to have much of a relationship with the private sector. Sometimes they do not even know what companies they could relate to. 

The counties operate autonomously. Each one assigns budgets, personnel, and timing for response. This is considered as a weakness in the system. Responses will vary widely from one county to the next. Nonetheless, whenever a disaster overpasses the county level, the response system will be managed by the Regional government. 

In general terms, the entire system is currently oriented to responses rather than planning, prevention, and mitigation.

Conclusions

Increasingly higher proportions of the population are at risk,

The systematic analysis of disasters, through scientific research, generates information well suited for the designing of pro-active plans, 

Public policies are oriented to emergency response rather than planning and mitigation, 

The contribution of the findings of this type of research should help change governmental orientation from response to planning.
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