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PART I – PROJECT AND METHODOLOGY

1.0  Introduction

1.1 Post Georges Disaster Mitigation Program

The Post Georges Disaster Mitigation (PGDM) program is one of three components of The Hurricane Georges Reconstruction and Recovery in the Eastern Caribbean program. The PGDM is responsible for implementing the disaster mitigation capacity building component and seeks to reduce the vulnerability of population and economic activities to natural hazards. Towards this end, the PGDM includes a hazard vulnerability assessment component. 

1.2 Hazard Vulnerability Assessment Project

The Hazard Vulnerability Assessment Project consists of an assessment of the hazards to which Antigua and Barbuda are prone and the vulnerability of critical facilities and resources to the hazards. In order to conduct this assessment the project consisted of the following activities:

· Hazard identification and prioritization

· Hazard analysis

· Facility and resource identification and vulnerability assessment

1.2.1 Hazard Identification and Prioritization
Hazard identification and prioritization was conducted during a Hazard Mapping Prioritization Workshop in Antigua during August 2000
. The workshop produced a list of six hazards which are listed in order of priority below:

· Winds / Hurricanes 

· Drought 

· Storm Surge 

· Floods 

· Coastal and Stream Erosion 

· Earthquakes 

1.2.2 Hazard Analysis

Specialists in the areas of wind, storm surge, drought, flooding and erosion were contracted to study the vulnerability of Antigua and Barbuda to the hazards and produce detailed reports and hazard vulnerability zone maps. The vulnerability categories used for the maps produced were No vulnerability, low, moderate, high and very high. These reports and maps are available at http://www.oas.org/pgdm. 

Hazard vulnerability maps were produced for the following hazards:

· Wind

· Storm surge

· Waves

· Drought

· Flooding

· Inland erosion

· Beach erosion

Wind, storm surge and waves are caused by hurricane and tropical storm activity and are closely related. The Taos model was used to generate the vulnerability maps. Drought was analyzed on the basis of watersheds and considered environmental, meteorological, hydrological, infrastructural, human and land use factors. Flooding considered factors such as slopes, drainage, ratio of watershed area to flood plain and run-off rates and potential. The Hurricane Lenny rainfall event was used as the basis of classification. Inland erosion examined sheet and rill erosion, gullying and landslides. Beach erosion considered only those beaches that are monitored by The Fisheries Department of Antigua and Barbuda.

1.2.3 Facility and Resource Identification and Assessment
The process of facility and resource identification and assessment consisted of the definition of the facilities and resources to be considered, data collection, data automation and finally vulnerability assessment. The facilities and resources to be considered were identified with The Development Control Agency (DCA), The National Office of Disaster Services (NODS) and The Environment Division. 

The resources included in the assessment were constrained by the availability of digital mapped resource data. Digital land capability and land use maps provided by the DCA were used as the main source maps. These maps enabled the inclusion of such resources as forestry, tourism and agriculture.

Critical facilities were defined as the following:

· Any facilities that functioned as a shelter

· Hospitals and clinics

· Government administrative buildings

· Airports, Sea ports and Bridges

· Power, Water and Telecommunication Installations

· Oil and Gas Companies

· Protective Services

· Hotels and Guest Houses 

· Historical Sites

NODS conducted a survey of all facilities and data on their disaster history, structural and operational vulnerability. The data was collated, coded and entered into a database that was then integrated into a Geographic Information System (GIS). The categories for each of the vulnerability assessment factors and their codes are indicated in Table 1.

Table 1 – Vulnerability Assessment Factors, Categories and Codes

Factor
Category
Code

Damage History
None
0


Minor
1


Moderate
2


Repetitive / Significant
3

Structural Vulnerability 
No
0


Yes
1

Operational Vulnerability
No Effect
0


Minimal
1


Significant
2


Life Threatening
3

1.3 Methodology

1.3.1 Theory

The vulnerability assessment process was established by Dr. C. Rogers and presented at the Hazard Mapping Prioritization Workshop in Antigua during August 2000. The methodology as set out in the workshop consists of the following steps:

1. Identification and prioritization of hazards

2. Creation of an inventory of critical facilities

3. Assessment of each facility in terms of damage history, structural vulnerability and operational vulnerability for each hazard identified.

4. The creation of hazard specific vulnerability zone maps 

5. The locational assessment of facilities within hazard zones

6. The calculation of a total facility vulnerability score (FVS) for each facility and each hazard.

The vulnerability assessment process is defined by the formula :

FVS = (L+V)HPS

 Where “FVS” is the Facility Vulnerability score, “L” is the Locational Vulnerability, “V” 
 is the Facility Vulnerability and “HPS” is the Hazard Priority Score.

The “FVS” is a relative score given to each facility to represent its vulnerability to a hazard. The formula incorporates subjective weightings such as the operational vulnerability of the “V” factor and the hazard priority score. The “FVS” should be used as an indication of the need for further examination of facilities. It should be analyzed in terms of the relative scores of locational vulnerability as opposed to facility vulnerability factors such as damage history, structural and operational vulnerability. The analysis of these scores will indicate the most important contributing factor to the vulnerability of the facility and provide a guide to mitigation.

As previously indicated, the workshop generated a priority listing of the six hazards and the hazards were weighted from 1 to 6 to generate a Hazard Priority Score (HPS) as listed below. These are the values utilized in this assessment. The Coastal and Stream Erosion value was applied to Inland Erosion. The Wave hazard generated by storms was assumed to have a value of “1” as it was not considered separately by the workshop. 

       Table 2 – Hazard Priority Scores

Hazard
Hazard Priority Score (HPS)

Winds / Hurricanes
6

Drought
5

Storm Surge
4

Floods
3

Coastal and Stream Erosion
2

Earthquakes
1

1.3.2 Automation

The Vulnerability Assessment Project automates the procedure established by Dr. Rogers. It is automated within a GIS environment to allow for the integration and analysis of data with hazard mapping. The system is designed within Microsoft Access TM and ArcView 3.2TM  It consists of a Microsoft Access TM database and an ArcView 3.2TM project for each island. 

The Microsoft Access TM database stores the facility data collected by NODS and calculates the “V” of each facility for each hazard. A table consisting of the hazard specific “V” scores is linked to each ArcView 3.2TM   project.  The ArcView 3.2TM project consists of digital maps and linked data tables. 

Maps on the following features were integrated into the project in order to identify the features vulnerable to hazards:

· Critical facilities

· Roads

· Settlements

· Corals

· Topography

· Drainage

· Land Use / Land Cover

The GIS facilitates the overlay of hazard maps on the location of features and critical facilities. Visual interpretation determines which features are located in the various hazard zones. Spatial and tabular manipulations in the GIS identify facilities in each hazard zone and calculate the “FVS” of each facility.

1.4 Format of Analysis
The analysis considers Antigua and Barbuda separately. It considers each hazard and the features and facilities that are most vulnerable to the hazard. The vulnerability of features is indicated by their location in high and very high hazard zones. The vulnerability of facilities is indicated by the value of their “FVS”. Table 3 indicates the highest possible “FVS” for each hazard type. “FVS” are ranked and the facilities with the highest scores are indicated. A FVS was considered high if it was more than 50% of the total possible. A listing of each facility by type, hazard and FVS is attached at Appendix 1. 

Table 3- Highest Possible Facility Vulnerability Score

Hazard
Highest Possible FVS

Wind
42

Drought
35

Storm Surge
28

Floods
21

Inland and Beach Erosion
14

Waves
7

Total FVS
147

In order to identify facilities most vulnerable to all hazards the total FVS was calculated and the facilities noted. The total FVS values were used to create a contour map to easily identify total FVS “hotspots”. A similar approach was used for hazards. The individual hazard maps were converted to grid maps and the scores for all hazard maps were summed to generate a total “vulnerability” map and identify zones most vulnerable to all hazards.



















�Rogers, C. 2000, Hazard Mapping / Vulnerability Assessment Prioritization Workshop Report.  http://www.oas.org/pgdm


� “V” is defined as the total of the damage history, structural vulnerability and operational vulnerability scores.
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