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DesInventar: a methodology to build Disaster Inventories as part of the Risk Mitigation Process

Abstract

This document describes the “DesInventar” methodology and software tools as well as some of the results of applying it in Latin America and other countries. The DesInventar methodology proposes the use of historical data about the impact of disasters, collected in a systematic and homogeneous manner in the process of identifying hazards and vulnerabilities and thus risks on specific regions. Data is collected following a set of standards and is time-stamped and geo-referenced to a minimal geographic area unit of resolution.

A special emphasis is made in the accounting of small and medium disasters, which uncover in many cases hazards and vulnerabilities that could be hidden otherwise. Small and medium disasters data analysis is key for risk analysis at the community level.

The software can be used along with other tools to perform different types of temporal and geographical analysis of this data producing both quantitative and qualitative results. These results are presented in form of tabular data, charts and maps. There is also an Internet-based version of the tool, which allows multiple users to update and query the databases remotely and simultaneously. 

Both the methodology and software have been extensively tested and used in Latin America and the Caribbean to build their disaster inventories. Many national emergency agencies in this region of the world have used and are using DesInventar as an input to their Risk Analysis, Risk mitigation, the formulation of Early Warning systems, as well as a day by day tool to follow up the success or evolution of their preparedness and mitigation plans along time, and even in many disaster situations as in the cases of El Niño disaster in Perú, hurricane Mitch in Honduras, and Armenia (Colombia) and El Salvador earthquakes.

Introduction

If the meaning of the word “Disaster” is sought after in the literature, a multitude of definitions will come up.

dis·as·ter (dî-zàs¹ter, -sàs¹-) noun 
a. An occurrence causing widespread destruction and distress; a catastrophe. 

b. A grave misfortune. Informal. A total failure: The dinner party was a disaster.
c. Obsolete. An evil influence of a star or planet.

[French désastre, from Italian disastro : dis-, pejorative pref. (from Latin dis-). See dis- + astro, star (from Latin astrum, from Greek astron).]

Synonyms: disaster, calamity, catastrophe, cataclysm. These nouns refer to an event having fatal or ruinous results. Disaster generally implies great destruction, hardship, or loss of life  

The reader will easily find that the common thread that connects all these definitions is the conception of a large scale damages and losses. Most working definitions of disasters rely on one or more constraints to express the fact that Disasters should be of a certain ‘magnitude’

· A minimal impact on human life (example 10 deaths and/or 100 affected)

· The affected community cannot cope with the emergency and/or requests external aid.

· A state of emergency is declared 

· There is a disruption of the social order  (9, 10)

When the DesInventar project was devised by a group of researchers of La Red, the following paragraph was taken as a motivating assertion:

“Population growth and urbanization processes, trends in land use, increasing impoverishment of significant segments of the population, use of inappropriate technological systems in the construction of houses and basic infrastructure, and inappropriate organization systems, amongst others, are factors that have increased the vulnerability of the population vis-a-vis the wide diversity of physical and natural events.” 5
However, lack of systematic, homogeneous, and compatible records of disaster typologies, understood as “the set of effects of the occurrence of threatening events on a community”, on the one hand, and persistence on considering disasters only as effects of events of big proportions and high impact, on the other, have hidden the thousands of small and medium scale disasters that occur every year in regions such as Latin America, the Caribbean, Asia and Africa, disasters that are the product of the high vulnerability of our communities.

There are though, institutions and researchers of a number of countries that are interested in this subject. But unfortunately, they use different tools to systematize the information on disasters -especially databases or physical files- designed on the basis of specific or sector-specific criteria, and using different formats. Besides, there is a large volume of information pending compilation and systematization, specifically in graphic material.

This dispersed information must be compiled, compatibilized and analyzed. But it must also be geographically referenced, since disasters (affected communities and infrastructure) due to the effects of each type of event (threat) are regionalized variables. 

Objectives

The DesInventar Project objective is to create disaster inventories in regions and countries of Latin America and the Caribbean, and if possible in Asia and Africa and then have the capacity to analyze and represent hazards, vulnerabilities, and risks in terms of space and time, both retrospectively and prospectively. 

The final purpose of this capacity is its application in risk management, whose activities go from mitigation to post-disaster attention and recovery.

Qualitative and quantitative evaluation of vulnerability and risk growth requires a sound base of documents and records including past and present disasters. Even in developed countries it’s now being recognized the importance and need of collecting systematic and homogeneous data about Disasters. Recently, the Natural Hazards Caucus delivered a report to the United States Congress called A National Priority: Building Resilience 3. The report focuses on how Congress can help reduce the country’s vulnerability to hazardous events, and outlines specific areas that need the attention of legislators. These include:

· Developing a continually updated database of losses from natural disasters; 

· Obtaining data on the cost-effectiveness of mitigation; 

· Improving early warning and emergency response; 

· Fostering long-term recovery by improving coordination across government and other agencies; 

· Focusing on disaster prevention as well as response; and 

· Increasing the reliability of critical infrastructure. 

It is really surprising that the first two items on this list address the problem of gathering information about disasters and its effects, in all phases of the risk mitigation activities, even on top of activities that have been traditionally given highest priority, like early warning systems, or increasing infrastructure reliability.

LA RED researchers and member institutions have been working on these hypothesis for a long period of time, not only to provide tools and information for researchers all over the globe, but also as an empirical base of information useful for internal projects and research, and in particular to prove several working hypothesis, such the now widely recognized as a fact that the aggregated impact of medium and small disasters equals or exceeds by far the impact of so-called large disasters.

As a contribution to this common objective, LA RED began its project DesInventar whose products are represented in a methodology, a set of software tools and national databases for (initially) eight countries.

The DesInventar methodology proposes the use of historical data about the impact of disasters, collected in a systematic and homogeneous manner in the process of identifying hazards and vulnerabilities and thus risks on specific regions.
The basic criteria guiding DesInventar are:

· All inventories must use the same variables to measure the effects and the same homogeneous and basic classification of events; 

· The information compiled and processed must be entered in a scale of time and at a geo-referenced spatial level;

· The inventories should be analyzed with system tools, which is a basic requirement in comparative research and to support decision-making processes related to mitigation actions and risk management as a whole.

Data is collected following a set of standards and is time-stamped and geo-referenced to a minimal resolution geographic unit.

As part of the project deliveries there is also an instrument that allows visualizing, in space and time, the phenomena that have been registered using charts and maps.

The Disaster Inventory Project

Project DesInventar, “Inventory of Disasters in Latin America” started in late 1993. Its pilot stage comprised the following activities: 

a) Discussion and definition of conceptual and methodological criteria for the analytical treatment of small, medium and large scale disasters

b) Development of the methodology and the systems tool required for this purpose and 

c) Compilation of the information for years 1970 through 1994 in available sources, obtained from a sample of eight Latin American countries (Mexico, Guatemala, El Salvador, Costa Rica, Colombia, Ecuador, Peru and Argentina).

DesInventar is then the synthesis of a process through which the research teams committed to LA RED proposed a framework under which the concepts and methodologies related to disasters were unified, and is also an instrument for the development of the objectives determined. 

National DesInventar data sets have been compiled and maintained by different national organizations, both governmental and academic, under the overall co-ordination of LA RED, which has made the datasets available online for download and query at http://www.desinventar.org.  

Currently, DesInventar data sets have been developed for 15 countries:  Argentina, Bolivia, Chile, Colombia, Costa Rica, Ecuador, El Salvador, Guatemala, Jamaica, Mexico, Panama, Peru, Republica Dominicana, Trinidad & Tobago and Venezuela.  Currently are under construction databases for Cuba, Haiti and Guyana. 

Seven special case studies have been performed applying DesInventar during the emergency attention and relief operations in disaster situations:  Honduras y Nicaragua, after Hurricane Mitch; El Salvador, case of January and February 2001 earthquakes; in Venezuela during the emergency of Estado Vargas, in Colombia was used during the earthquake of Pereira/Armenia in 1998 and in Perú’s earthquake of June 21, 2001 and El Niño disaster in north of Peru in the Piura region in 1997.

Additionally it has been applied in several regional scenarios:  Florida State, USA; Estado de Paraiba, Brasil and Departamentos of Antioquia and Valle del Cauca in Colombia. There is also a City level application in Pereira that followed the earthquake mentioned above.

The databases were compiled from various sources, including government agencies, non-governmental organizations, research institutes and most notably from media sources. Most DesInventar datasets have at least a 30-year coverage from 1970 onwards.  

Since 1999, LA RED has maintained the DesInventar data set on a self-financing basis.  Another disaster inventory instrument called Mandisa, adapted from DesInventar, has been developed and applied in parts of South Africa by the PeriPeri network.

However, despite the efforts of La Red and other supporting agencies the Project has not been successful in all countries where it has started.  Projects in a few countries were never started by the agencies in charge, even after those agencies received training, software and consulting services (!). In some other countries the agencies in charge started the project, carried on the historical research and used it for initial analysis, but didn’t continue to support the project in an ongoing basis.

This issue is mentioned here because the full potential of the data is achieved not once the historical research is completed but on a long-term basis, with a sustained effort from the agencies that take ownership of the project. 

The main causes for the inventory projects to fail were:

· High turnover rate in the staff of agencies involved, leading to the slow dissolution of the knowledge acquired during the training phases of the project.  

· Inability to establish DesInventar as the tool as to measure the effectiveness of the risk mitigation plans. In some cases we believe there is no interest in some of this measures as they may be interpreted as low performance of the corresponding agencies.

· Budget constraints prevent agencies to keep human and other types of resources assigned to the project. In this sense the rule is that urgent matters prevail over necessary (or at least highly convenient) ones.

· High levels of institutional activity due to periods of over-the-average occurrence of disasters also prevent resources to be kept assigned and with availability to the project.

· There is of course the possibility of institutional disagreement with the Methodology of the project.

· Wrong choice of the agency or failure to establish a proper communication with the agency that takes ownership of the project. While the aim was to involve the main or central emergency management agencies, in several cases more than one agency was found to be involved in disaster management and prevention.

DesInventar Methodology

A brief summary of DesInventar Methodology 4 is presented here.  The methodology is strongly based on a set of definitions and classifications, and the concept of a space subdivided in multiple levels of zonings, but above all it proposes:

· Disaggregating and geo-referencing of data that will later permit the analysis of the data at the minimum level of geographic resolution.

· The collection and use of data about small and medium disasters.

The methodology also discusses a series of suitable sources of information that can be used to gather the inventory information.

Basic Definitions

The core of the Methodology is contained in the definitions of  “Event” and “Disaster”.  These are not established to contradict or redefine much widespread definitions but to serve as the basis for the systematic work of collecting and storing the information about disasters in an orderly fashion.

“Event” is defined as any social-natural phenomena that can be considered as a threat to life, properties and infrastructure.
“Disaster” is defined as the set of adverse effects caused by social-natural and natural phenomena on human life, properties and infrastructure (an “Event”) within a specific geographic unit during a given period of time.

As important as the definition itself of “Event” and “Disaster” are formal classifications of them. In particular there is a great deal of confusion when dealing with events as the boundaries that separate one class of events from other sometimes very similar ones are very nebulous lines. A good example is the set of atmospheric (or meteorological) events: a formal classification with very clear parameters must be put in place to differentiate “Storm” from  “Gale” or “Strong Winds”. In many cases the same atmospheric phenomena must be classified differently depending on the place and time (i.e. Hurricanes that turn into tropical storms).

The aim in classifying events (and effects and is stated below) is again making data about disasters the homogeneous and comparable.

DesInventar documentation clearly gives criteria and encourages (but doesn’t limit) the use of a classification that proposes the following set of events:

	ACCIDENT
	HAILSTORM

	ALLUVION
	HEAT WAVE

	AVALANCHE
	LANDSLIDE

	BIOLOGICAL DISASTER
	LEAK

	COASTLINE EROSION
	LIQUEFACTION

	DROUGHT
	PANIC

	EARTHQUAKE
	PLAGUE

	ELECTRIC STORM
	POLLUTION

	EPIDEMIC
	RAINS

	VOLCANIC ERUPTION
	SEDIMENTATION

	EXPLOSION
	SNOWSTORM

	FAILURE
	SPATE

	FIRE
	STORM

	FLOOD
	WIND storm

	FOREST FIRE
	STRUCTURE

	FROST
	SURGE

	
	TSUNAMI


A good deal of effort is made during the training phases to make trainees familiar with this classification.

The team of researchers that formulated and refined the Methodology did also invest a significant amount of time discussing the effects of disasters. The goal of these discussions was to reach an agreement on which effects should be tracked by the system, its definition, measuring units and other problems associated with quantitative and qualitative measures and representation of these effects.

The effects section of the “Datacard”, the record that is taken of each disaster, reflects the result of the discussion:
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The effects collected are categorized as “robust” and “fuzzy” variables. Robust variables, such as number of deaths, missing, injured and houses destroyed or affected are collected when possible -which is not always the case-. In order to keep track of disasters which effects are not accurately measured or not measured at all, a set of parallel fuzzy variables is collected. These variables indicate that the disaster had a specific effect without attempting to quantify it. The goal with these variables is to prevent total loss of information when data is missing or known to be unreliable.

Is important to note that several decisions were made by the research team when limiting the number of effect variables to be gathered. The reader should keep in mind that one of the goals of the inventories is to get information about disasters that happened in the past, and in such cases the availability of detailed effects information is in doubt. Based on this assumption, the team opted to keep the number of variables low so that, in one hand, success could be predicted in the actual historical research and in the other hand the results could provide enough information to work with when determining vulnerabilities, discovering patterns or validating risk models obtained by other means.

The set of chosen effects address the definition of Disaster in the core of the methodology:  effects of human life (dead, missing, injured, evacuated, relocated and directly or indirectly affected persons), properties (destroyed and affected houses as well as effects on crops and domestic animals) and on the infrastructure (transportation, communications, utilities, etc.). 

However, this last set of effects on infrastructure is extremely difficult to model and in consequence measure in a generic and homogeneous way, and a decision was made to keep these effects only as ‘fuzzy’ variables. It can be added that accurate figures and representation of the damages in infrastructure will be exceedingly difficult to get and possibly very unreliable in an historical research.  

The concept of minimal resolution geographic unit

One of the cornerstones of the methodology is the concept of geo-referencing the information in the inventory. When a project is started in a given region of study one of the first steps is to select a division (zoning) that will allow researches to perform analysis and reach to the desired conclusions at a convenient level of detail. 

It is a well known fact that relief organizations, emergency management agencies and media tend to aggregate the information of disaster losses with several different purposes that go from allocating budget and resources to support the relief operation to just obtain sensational data for news headlines.

However, the analytical objectives of the information gathered for disaster inventories require fully disaggregated data for each of the geographical units in the selected zoning system. Unfortunately large and medium disaster information is very often not available in its disaggregated form. Small disasters, due to its nature are easily geo-referenced, as they normally do not transcend the borders of the geographical units where they occur in. 

Disaggregating data is a difficult task, which has tremendous implications on the work and the later usability of the information. On one hand, utilizing data about disasters gathered at highest geographic resolution (that is, with the smallest possible sizes of geographic units) will lead to a finer detail in analysis and results, but in the other hand it will raise dramatically the level of effort and difficulty when disaggregating data.

One of major lessons learned from the work done so far in the project is that the challenge of disaggregating the data is definitely the major difficulty that an inventory research faces.

To ease some of the burden of disaggregating data, and to allow the users to get results at different levels of detail, DesInventar considers the space as hierarchically divided into several levels of divisions. At each level of the hierarchy each geographic unit is conformed by several units at the next level of detail. 

For national level databases the project normally considers a first level of geography to be equivalent to province, and a second level typically assimilated to municipalities. Adherence to the political-administrative division is recommended, as other statistical data needed in the risk analysis process is likely to be produced for that specific division. Disaster management agencies also are organized in most cases around the standard administrative division.

Researchers face the problem of disaggregating data very frequently and there are many instances where the problem has simply no solution, especially when going back in time many years and in cases where the original files are not available anymore.  The methodology suggests several workarounds, some of them controversial or with severe implications in the usability of the data during the analysis phase.

The alternatives for the researchers are:

· Assigning all of the damages to one geographic unit. This will naturally alter the results of the analysis at the minimal geographic unit level because the target geographic unit will show damages (and thus vulnerabilities and risk) higher that the real and the rest of affected units will show less. However, results obtained for less detailed levels of geographic resolution may still be accurate, on one hand, and the integrity of the data stored in the database as a mirror image of the original source data files will be preserved. Normally, the datacard is loaded with comments that allow analysts to quickly discover the issue, and the researcher is encouraged to judge which is the most suitable geographic unit to receive the damages (which should be the one that received major losses) and to fill in any case one datacard per geographic unit, with comments and links to the datacard with all the effects and if possible with fuzzy variables set for all cases where the information is reliable and disaggregated.

· Assigning the damages to a less detailed geographic resolution unit. Losses are assigned to the parent geographical unit if it covers all the affected minimal units. In this case instead of a distortion introduced at the minimum level for high losses for one unit and a lower losses distortion for the rest of the units, a distortion of less losses is introduced for all minimal units. However, analysis at higher level is not altered.  Again, the researcher is encouraged to create one datacard per unit with comments and links to the “master” datacard and if possible with fuzzy variables set for all cases where the information is reliable and disaggregated. Note that there will be one extra datacard in the system, the one created for the parent unit, but apart from this, original information integrity is preserved.

· Provide estimates of damages on each unit: a very controversial alternative that can be applied in some situations under the careful judgment of the researcher. Extreme caution should be exercised when estimating as it may introduce noise in the analysis process. Comments are to be included in all of the datacard warning the analysts of this situation and the fact that the original information obtained from the source is not “mirrored” in the database.

In any case, the final decision is the researcher’s call. There is no generic solution to this problem and solutions have to be sought on a case-by-case base.

The problem of information sources (and its relation to small/medium disasters)

Disaggregating data is not the only challenge to be faced by data collectors. Another major challenge arises when trying to conciliate multiple data sources report dissimilar figures when describing the effects of the same event.

Common sources of information for disaster data can be classified in three main groups:

· Information files created and maintained by emergency management agencies and relief or aid organizations. These sources of information often contain only information about events that required intervention from part of the organization, which usually are medium to large size disasters. Those agencies tend not to record disasters that the communities can cope with, and leave unregistered many small and medium disasters. However, information coming from these sources is normally reliable when available.

· Academic and Scientific files, maintained by research institutions that are frequently interested in a specific kind of event, and more focused in the event itself than in the impact of events on communities. Examples of these are databases maintained by seismological and meteorological research centers. 

· Media releases, specifically written media (newspapers). Despite the resistance that this source awakes in many ‘scientific’ researchers, LA RED’s experience building disaster databases in over 16 countries and many regional instances over almost a decade of work has shown the usefulness and this information source. 

There are several facts that cannot be ignored and turn the media information an inevitably requirement for DesInventar methodology inventories:

a) Especially small disasters are NOT registered by any other source of information. The use of media releases becomes mandatory if a comprehensive database is to be built covering disasters at all scales.

b) Media is self-controlling in nature: whereas there may be under or overestimation in damages in press releases, the abundance of this type of sources permit the researcher to compare between multiple visions coming from different newspapers and even between editions or articles within the same source.

c) Media is in many cases the source of information that feed the first two groups, or at least is one of the inputs used to create their files.

d) Most newspapers keep very organized and publicly accessible archives as opposed to other sources whose information may be restricted, difficult to access or disorganized and mixed with an overwhelming amount of operative data.

e) Information on newspapers can be obtained for many years backwards, even for periods in regions and countries where no other formal sources of information on disaster effects or even agencies in charge of emergencies were put in place.

f) Natives can easily qualify newspapers reliability. Reputation of a newspaper is a measure that enormously helps when making decisions about the information to be integrated in the inventory.

g) There is some continuity in the quality and comprehensiveness of each media source, especially in this considered as ‘serious’.    

LA RED has conducted formal research of the above subject, with very interesting results showing that inventories made entirely based on media sources can be extremely comprehensive, and at least equally reliable than inventories made from more ‘conservative’ sources.

However, it’s important to concede that information in the databases is only as reliable as its source. The International Federation of Red Cross and Red Crescent Societies acknowledges that “...most reporting sources have vested interests, and figures may be affected by socio-political considerations.” Petak and Atkisson state that “...media exaggerations of disaster impacts on a community apparently increase as a function of distance from the disaster site.”. Our own experience in Latin America suggests that coverage of the media decrease as a function of the distance from the disaster site (9).

To be solved: The multiple event paradigm.

One of the subjects that have been topic of many discussions within LA RED is the issue of the multiplicity of events (also known as chained events) that can be involved in one disaster.

Consider the following scenario: during an El Niño episode, heavy rains erode and wet a hill terrain in which a landslide occur triggered by an earthquake, with effects over a community.

What should be the event associated with the disaster, the landslide or the earthquake, the heavy rains, or El Niño?. The current state of the methodology suggest the last event in the chain, in this case landslide, to be registered as the event causing the disaster and encourages the researcher to use his/her judgment choosing a second event as the primary ‘Cause’ (this is the name used in the data card for that second associated event).

The fact that not all chained events are being currently recorded, with the corresponding loss of analytical power, is seen by some members of the team as a problem to be solved.  See below the list of issues to be considered in the near future in the project.

A methodological hole: long duration disasters 

An especial note on long durations disasters, such as droughts and floods: while the current methodology proposes clear guidelines on how to report and include data regarding long-duration events, and the data model contains probably enough variables to store the data relevant for this types of events, there is a sense of lack of formal approach to the problem of representation of these typologies in the current model and analytical toolset of the system.

One example is the set of temporal analysis nowadays carried by the system. A long duration event is shown as occurring only once in the continuum of time, normally at the median date of the event, with all effects concentrated in that median date. Some has suggested that the methodology and data model should consider the time aggregation along time problem with the same type of approach than the aggregation (and disaggregation) in space.

What should be done when a geographical unit is subdivided?   

For political, economic, cultural, etc. reasons, the tendency of countries is to create new political-administrative units, segregated from one or more preexisting ones. It is recommended that if the exact localization of the effects of a disaster is not known, to assign them to the preexisting unit. This is valid for the registration of historical events. In the case of current or recent subdivisions (i. e., of the last 10 years), it is recommended upgrading the geographical base of DesInventar with new names and codes. In the ideal case of having data and detailed cartography of periods in which there have been sensitive or important changes in the political-administrative division, treating them separately would be ideal. For this purpose two databases can be created (“two countries”), one for each period. Anyway, we recommend the users to be very attentive when carrying out the database analyses for the different periods of each country.

The toolbox

The software components that today comprise the system respond to the historical development of the project, which in turn reflect the progressive understanding of the problem and the continuously increasing needs created by the use and analysis of the data.

DesInventar Module
The first module developed for the project is the portion of the software in charge of the database management, allowing users to add, edit and delete disaster datacards from the database.  Although this development goes back to as early as 1994, newer and improved functions were added during several years after.

Being the first module, it inherited the name of the project and is in itself a complete system with the basic tools to create and maintain an inventory, as well as very basic tools for analysis.

It contains all the necessary options to setup an environment complying with the methodology requirements: definition of the geography, maintenance of the events and causes catalogues and creation of the extended datacard. 

In order to leverage existing information in electronic format that is valuable for the inventories, DesInventar allows its user to import data from other sources, including DBase, Excel, Text and MS Access formats. It also includes the basic intelligent tools for querying and printing the database.

Whilst LA RED wants to keep this software free for most users it still exercises some control of who gets it. Although it has never been sold there is a consensus among the members of LA RED that a few commercial users of the software (insurance companies, for examples) should “make a contribution” to the project. However, any academic, research, governmental or NGO institution can get a license to use DesInventar whith no cost. This differs with the policy with the Query tool and databases, which are plainly and simply in the public domain.

DesConsultar, the Query and Analysis Tool

DesConsultar is a DesInventar complementary product. It’s development was (and still is…) driven by the increasing needs of the groups of researchers using the data in Latin America.

It doesn't have database handling capabilities (for adding and editing data), but implements a set of advanced tools for querying, displaying, and analyzing the data base, including capabilities of graphic and cartographic presentation of results that answer to the need of spatial and temporal analysis of disaster data.

DesConsultar and the databases are at the under the public domain under a GPL type license and available at www.desinventar.org.

DesImportar

DesImportar is a small tool for importing and editing maps into DesConsultar, which uses it’s own digital format to store maps.

It imports maps from the most popular formats: GIS  formats like Arc/Info shapefiles, MapInfo,  Idrisi and the Latin American Promap GIS formats. Other formats, like DXF (from AutoCad/AutoDesk), and Ascii formats are very popular, but not supported as they would require editing capabilities in order to incorporate codes and topological information, which are not developed or even planned for.

Applications to Risk Mitigation processes.

LA RED has developed this instrument to provide the different actors involved in disaster mitigation and prevention (researchers, research institutions, governments and national emergency and disaster planning and attention systems, regional and local prevention entities, search and rescue agencies, international and bilateral agencies, organized communities and mass media) with a product suitable to compile, process, analyze and represent disasters in a homogeneous manner.

The design and structure of DesInventar, conceived in a flexible and adaptable manner, makes it applicable to institutional political-administrative, planning, management or operation units, from national, down to local solution levels. By local level we mean, for instance, a city represented in neighborhoods or blocks. 

We are also sure that DesInventar can be used on other contexts, not only to track down the behavior of Natural/Social disasters but for any kind of disaster, including the so called Society-Society conflicts, endemics and epidemics, etc.

Members of LA RED had also used DesInventar to visualize damages to vital networks (case of the water system of Cali) and we know of commercial users that are starting to look at our data, especially from the insurance sector.

The inventory itself can be applied in many ways as part of a Risk Mitigation process.  A few of the possible applications of the inventory (and tools) are enumerated below. However there is little theoretical and practical research made these fields, or at least is not easy to find in today’s literature likely because the concept of disaster inventories containing small and medium disasters is relatively new, and probably the only ones available are the ones generated within the DesInventar project.

The application of DesInventar type of datasets is still limited to a relatively small group of researchers and institutions, and one of the goals of LA RED is to encourage research and practical applications of both the software and the data outside of LA RED.

· A tool to determine vulnerabilities.

A systematic inventory of disasters can provide valuable information regarding vulnerabilities of a given population:  the occurrence of exaggerated or over-the-average impact on communities caused by events of relatively low magnitude clearly indicates high vulnerability to such types of events.

Disaster inventories can, using a deductive approach, throw light over this issue in a  much shorter time and with much less effort and technology.  

· As essential raw material needed to validate (and possibly generate) Risks  Maps.

There is an enormous volume of theoretical and practical knowledge regarding the nature and behavior of hazards, as well as methodologies and instruments to generate Risk Maps, including artifacts coming from multitude of disciplines like geology, meteorology, biology, sociology, etc.

As commonly stated in literature, disaster risk is a product of hazard, vulnerability and exposure. Particularly in the developed world, inductive approaches have been used to determine disaster risk using an overlay of detailed multi-hazard maps, and the level of exposure (population density, infrastructure etc.) to vulnerable elements. These approaches are very useful and rigorous. However, in most situations, this can be very expensive and time consuming 7.  

Those approaches also require higher levels of technology, financial resources and highly trained personnel that is difficult to get in the so called third world. 8
Despite the fact that all these methodologies work based on models of reality, and the strong knowledge that models are that, just models and can not comprehend the full extend of reality, it can be seen that disaster inventories, which reflect the true reality of the impact of disasters in regions, have been recurrently ignored by the developers and users of those tools and methodologies. Examples of this fact are countless.

We at LA RED can’t conceive nowadays that a Risk Map can be generated without an underlying disaster inventory to support and validate its conclusions. We also believe that communities can’t afford to have no memory, above all when dealing with disasters, where human life, vital infrastructure, the economy and other aspects are jeopardized.

Comparing a Risk Map with a Disaster Inventory Map is a straightforward method of validation. Recurrent occurrence of disasters in areas categorized as low risk is at least a warning on the validity of such Risk Map. 

· Disaster Inventories as tools to follow-up Risk Mitigation Plans.

Systematic data capture about disasters, before and after the application of mitigation measures may result in valuable information of the effectiveness of the implemented plans, in both qualitative and quantitative forms.   

Even if there is no real way or units to measure this effectiveness, the inventory can serve as thermometer of the change, giving at least approximations to several measures that could be assimilated as effectiveness:

· Reduced incidence of disasters. While large disasters occurrence vary dramatically, small and medium disasters are proved to occur following more regular space-time distributions. The effectiveness of a mitigation plan could be confirmed if this distribution of occurrence of small and medium disaster is consistently lower after the implementation of the plan.

· Reduced Impact: Mitigation plans could be seen as effective even in the case of a sustained level of occurrence of disasters, if the average damage induced by small and medium disasters is consistently lower.

· Recognition of Trends and Patterns
The study of the historical and spatial behavior of disasters can help understand their nature, causes and thus be a great aid in the process of preventing disasters and mitigating risks.

DesInventar tools help discovering several classes of trends and patterns:

· Spatial patterns by means of thematic maps showing the occurrence and/or effects over a region, and charts comparing the impact in different regions along time.

·  Temporal patterns and trends with the aid of various types of time-oriented charts, including seasonal and multi-period occasional charts.

· Statistics generated by aggregations of effects by different fields of information

· Inventories are strategic tools to negotiate policies, norms and funding of initiatives.
A disaster inventory can be a formidable tool in hands of local authorities, which can present unquestionable proof of the magnitude of disasters in its communities, proofs that can be used to force the adoption of policies, and legislations oriented to implement risk mitigation and disaster prevention initiatives.

It can also provide the figures of losses and damages that are needed to prove that investing in mitigation and prevention is profitable, in both direct and indirect costs.

From this practical point of view, the existence of the inventory can be seen as a reduction in the institutional vulnerability of a community, not only giving local authorities a tool to use in the risk mitigation process but a strategic instrument to deal with central governments and funding institutions.

These organizations, both at the national and international levels, are demanding more and more exigent requirements to justify investments, and the data itself along with the results of the analyses performed with an inventory can provide the capability to support proposals and/or funding decisions.
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