Module 4-8  What are the Strengths and Weaknesses of the “United Nations Disaster Relief Organization” (UNDRO) Model?
Time

30 to 45 minutes
Objectives
For students to:

· identify the strengths and weaknesses of the UNDRO model
Background

United Nations Disaster Relief Organization (UNDRO) model, which was designed for use primarily in developing countries. The UNDRO model to HRV analysis clearly is all-hazard in approach, although biased towards natural disasters.

Course Content
UNDRO’s Mitigating Natural Disasters: Phenomena, Effects and Options -- A Manual for Policy Makers and Planners (United Nations 1991) includes a very detailed and comprehensive model for HRV analysis. It limits itself to natural hazards and one technological hazard.

The natural hazards are divided into two areas: 

1. hydrological, which includes 

· floods (due to rain or snow),

· storms, and

· wind storms.

2. geological,  which includes

· earthquakes,

· volcanoes,

· tsunamis and seiches, and

· landslides and mudslides.

The technological hazard is:

· pollution from damage to industrial plants (which, presumably, has the same effects as toxic gases, ash falls, and deposits caused by volcanoes).  

In the UNDRO model to HRV analysis “hazard is defined as a probabilistic function of magnitude -- or intensity, according to the hazard type –  over time” (31). A hazard is further defined as “the probability of occurrence, within a specific period of time in a given area, of a potentially damaging natural phenomenon” 


The steps for completing the UNDRO HRV analysis are:

(1) Hazards (H) are determined by reviewing past historical records and prevailing geology and topology. A checklist of sites liable to be subject to these hazards is included.

(2) To determine vulnerability, or the elements at risk (E), the model requires an inventory of:

· structures:

· special structures, homes, prevalent building types

· infrastructure:

· waterways, telecommunications, sewage systems

· groupings of elements at risk:

· roads, railways, water supplies, electricity supplies, gas and oil supplies

The vulnerability of these elements is determined by considering their ability to withstand damage. Vulnerability (V) is expressed on a scale of 0 (no damage) to 10 (total damage)

(3) To determine the risk assessment, the model calculates specific risks (Rs); that is, the expected degree of loss due to a hazard and as a function of both natural hazard and vulnerability. The following are specifically included in the risk assessment:

· community services

· infrastructure

· housing areas

· economic areas

(4) Risk mapping is carried out and risks are classified as:

· acceptable (accumulated values are below the safety margin)

· marginally acceptable -- warning (accumulated values are above the safety margin)

· marginally unacceptable 

· high 

· very high 

· critical 

· actual disaster (area is lost) 

(5) The maps for the various risks overlap, with the total risk expressed as:

Rt = (E) (Rs) = (E) (HxV)
for different categories of elements at risk (E) combined (Et).  Thus,

Rt = ( (E) (Rs) = (E) (HxV) 

(6) The socio-economic impacts of a disaster are considered in terms of both quantifiable and qualitative costs, which, in turn, are to be considered in terms of direct, indirect, and secondary costs:

Casualties and Personal Injuries

· UNDRO uses the Human Capital Approach -- assessing lives and suffering in economic terms.

· The value to future loss of economic activity is based on 7 to 10 times the Gross Domestic Product of the country per inhabitant per annum.

Damage to public investments

· public facilities and infrastructure  (direct costs)

Housing Aspects

· direct cost of rebuilding, plus the cost of temporary housing

· indirect costs of added transportation costs

Economic Facilities

· industry, trade, and service sectors (direct costs)

· home production units (e.g., tailoring at home) (secondary costs)

Exactly how all of this is to be calculated and incorporated into the previous assessment data is left unclear. A completed example is never given. The UNDRO model for HRV analysis concludes with examples of methods for mitigating hazards, risks, and impacts (e.g., strengthening of structures and infrastructure, use of land use regulations, etc.).

Some of the strengths are:

· Of all of the models for HRV analysis, the UNDRO model is the most comprehensive, complex and rigourous.
· Although not explicitly stated, the UNDRO model implies that the data derived from it should be used to develop mitigative strategies

· The UNDRO handbookacknowledges that there are communication problems between the geoscientists and land-use planners and suggests that the solution to this is to bring the parties together during the HRV analysis and to treat the situation as a learning process.

· The UNDRO model recognizes the importance of integrating the HRV process with community planning.

· The model certainly recognizes the need to use risk factors to arrive at an estimation of risk and contains much information regarding them.

· The UNDRO model recognizes that, in many cases, the scientific and expert community cannot accurately predict potential hazardous events.  Thus attention is given to determining where hazards are likely to occur as opposed to when they are likely to occur.

Some of the weaknesses are

· It is rigorous to the point at which the amount of information and resources required is just too great to provide efficient results.
· The UNDRO model does not advocate community participation, and, with its focus on providing assistance to developing countries, it appears to present its information in a rather paternalistic fashion. The idea that the West needs to “teach” developing countries is reflected in the large amount of educational material that is included in the UNDRO handbook.
· UNDRO methodology is complex and difficult to explain. There are no examples of completed assessments, and it is not clear what they would look like or how they would be followed. 
· The UNDRO model only mentions ten natural hazards and one person-induced hazard (pollution). There is no mention of the need to include any hazards other than those presented.  
· While the risk factors are certainly identified, the sheer volume of information reduces UNDRO’s usefulness.  For example, in providing the risk factors for evaluating the likelihood of a flood, the handbook provides seven categories in its flood assessment checklist: topography, drainage, bedrock, soils, landslides, legacies from the past, and human-made features. When one adds up the individual items under these seven categories, the checklist includes over fifty different factors that have to be assessed (e.g., valley floor width, complexity of river feeding, depth of river, vegetation catchment area, etc.). It is so comprehensive that the ordinary disaster planner in a medium-sized community would probably abandon the project.

· Interestingly, for an HRV model focused on developing countries, except for socio-economic status, the UNDRO model does not include social vulnerabilities. Economic loss is a key component of the UNDRO model, and, in order to complete the steps needed to evaluate economic impact, the analysis requires that experts take into account consequential losses (such as loss of function of essential services, loss of industrial production, loss of markets, loss of medical costs, the dependency of victims on relief goods, etc.). This list appears endless, and to calculate all of these items for each hazard, even if the requisite resources were available, would take so long that it is doubtful the results would be available within a decade.

Questions to ask students:
What are the potential consequences of using a model that is so expert driven and requires a great many materials and resources?
· Answer: Dissemination of information between experts in different disciplines often causes immense problems.

· Answer: UNDRO methodology emphasizes the production and assessment of hazard mapping. In establishing the criteria relevant to setting up a multidisciplinary team of experts, the UNDRO (1991, 11) manual states that “full use of available maps, aerial photographs, satellite images and statistical data of all settled land should be guaranteed without restriction.” Given the severe financial restrictions in most local communities, it is unlikely that this degree of technological sophistication can be made available to many community-based HRV assessment teams.
Handouts
None
Suggested Readings

Students

None
Faculty
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