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1.0 Introduction

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. As a result, the PGDM includes a hazard vulnerability assessment component. 

Within this project component “databases of critical facilities and resources at risk will be incorporated into the geographic information system (GIS) databases of Antigua/Barbuda. The results of hazard assessments conducted by the PGDM will be incorporated into the same databases. These two sets of information, resources at risk and hazard zones, will be analyzed to identify those facilities at greatest risk to the range of hazards mapped in these two islands. The results of the analysis carried out under this contract will be used to prioritize hazard mitigation policies and actions.”

This report details the activities carried out under the Hazard Vulnerability Assessment component of the PGDM in Antigua and Barbuda. It is intended to serve as a report on all activities conducted and make recommendations for further work in Antigua and Barbuda.

2.0 Project Schedule

The Project was initially scheduled for the period 15th January to 28th February. It was subsequently extended to the 16th of April because of a delay in the completion of final hazard maps. The maps were finally delivered during early May and the final  mission to Antigua took place during the period 14th to 17th May, 2001.

The majority of the project has been conducted in Antigua. Six missions have been made to Antigua during the periods:

· 21st  to 26th January, 2001

· 5th to 9th February, 2001

· 13th to 21st February, 2001.

· 12th to 15th March, 2001

· 26th to 28th March, 2001

· 14th to 17th May, 2001

3.0 Terms of Reference

The terms of reference of the Hazard Vulnerability Assessment project identified specific tasks to be undertaken by the project. A copy of the terms of reference (TOR) and amendment is attached at Appendix 1. In the conduct of the project the tasks identified in the terms of reference have evolved into the following:

· Creation of a database of critical facilities 

· Creation of a GIS which incorporates the following:

Critical Facilities

Resources at risk 

Data produced by the PGDM

· Conduct of vulnerability assessment of critical facilities utilizing hazard map data produced by PGDM. Including training of selected personnel in application of vulnerability assessment procedure.

· Assistance to agencies currently using GIS in Antigua and Barbuda with updating and documentation of existing GIS database structures and procedures.

· Conduct of Introductory training in Microsoft Access database design, maintenance, reporting and linking of data to ArcView.

The amendment to the contract added the following three tasks:

· Facilitate discussions about the establishment of a GIS coordination mechanism within the Government of Antigua and Barbuda. 

· Develop a prototype GIS application to assist the Development Control Authority (D.C.A.) with reviewing permit applications. 

· Provide assistance to the Physical Planning Unit in St. Kitts/Nevis in the development of an automated vulnerability assessment procedure, for use under the Post-Georges Disaster Mitigation Project.

4.0 Agencies involved with GIS in Antigua and Barbuda

The TOR identified two core agencies for the project The Development Control Agency (D.C.A.) and The National Office for Disaster Services (N.O.D.S.). The TOR also indicated that the consultant should work with “the agencies and individuals currently responsible for GIS in Antigua and Barbuda”. The Environment Agency has ultimate responsibility for GIS in Antigua and Barbuda and as such was also identified as a core agency. 

As the TOR also indicated that assistance was to be given to agencies involved in GIS in Antigua and Barbuda some effort was expended to identify other agencies. Discussions were held with the core agencies to identify other agencies involved in GIS. The final list consisted of the following agencies:

· D.C.A.

· Environment Division

· Fisheries Division

· Surveys Division

· Tax Compliance Unit

· Antigua Power Utility Agency (APUA) 

It is to be noted that N.O.D.S. is not on this list. Prior to this project N.O.D.S. has had no involvement with GIS. During the final mission a F.A.O. project with the Ministry of Agriculture to establish a natural resource database was mentioned in a meeting. In addition, the Environment Division has begun work with the Land Registry to computerize its records. 

5.0 Meetings

Meetings were held with all agencies to establish the extent of their work in GIS, identify issues, needs and further work required.  Where possible advice / assistance was rendered with regards to GIS procedures, data structure and metadata.

A number of meetings were held over the period of the consultancy. An effort was made to meet with every agency utilizing GIS in Antigua and Barbuda. Table 1 summarizes the meetings held in chronological order and topics discussed. 

Table 1 – Chronological Listing of Meetings 2001/01/22 to 2001/05/ 17

Date
Agency
Representative
Topics Discussed

2001/01/22
D.C.A.
D. Thomas
Initial discussion on project

2001/01/22
D.C.A.

N.O.D.S. Environment

PGDM 
D. Thomas

P. Julian, P. Mullins

A. Blair, D. Matthew

E. Benjamin
Overview of GIS activities in each agency. Began discussion on data available

2001/01/22
D.C.A.
D. Thomas
Review of days discussions. Received copies of D.C.A. .dbf files

2001/01/23
N.O.D.S.
P. Mullins
In depth discussion of critical facilities data collected by N.O.D.S.. Began process of entity identification and data classification.

2001/01/24
D.C.A.
A. Guishard,

D. Thomas
Review of GIS data in planning section. Received copies. Discussion of software, hardware configuration, data storage, metadata, backup policy.

2001/01/26
D.C.A.

Environment 
D. Thomas, 

D. Black-Layne, 

D. Matthew
General discussion of GIS issues and needs in Antigua and Barbuda.

2001/02/07
APUA
Curtis McKay
Review of GIS activities and proposals at APUA

2001/02/08
D.C.A.
D. Thomas
Discussion and development of pilot site suitability ArcView project.

2001/02/13
D.C.A.
A. Guishard
Discussion of proposed metadata structure, feedback on structure of coverages produced. 

2001/02/14
Surveys Division
Director Surveys 
Present status of Surveys with GIS. Proposal of methodology for on-going update of digital cadastral sheets.

2001/02/15
Fisheries Division
P. James
Present and proposed GIS activities. Preparation of beach erosion map.

2001/02/20
Tax Compliance Unit
W. Schouten
GIS related activities of Unit. Activities of IT Unit in Free Trade Zone.

2001/02/20
N.O.D.S.

D.C.A.

Environment

Fisheries
P. Mullins, L. Bartley

D. Thomas, P. Harris

D. Black-Layne

P. James
Presentation of Interim results of project

2001/02/20
Environment
D. Black-Layne, 

D. Mathews
Discussion on co-ordination of GIS activities

2001/02/21
N.O.D.S.
L. Bartley
Identification of work required on Critical Facilities database before next mission

2001/02/21
N.O.D.S.

D.C.A.

Works 

PGDM 

PGDM 
L. Bartley 

P. Harris

Representative

E. Benjamin

Dr. C. Rogers
Attended meeting held by Dr. C. Rogers to discuss draft hazard maps

2001/02/21
PGDM 
Dr. C. Rogers
Discussion of interim results of project



Table 1 - continued

Date
Agency
Representative
Topics Discussed

2001/03/14
D.C.A.

Environment
D. Thomas

D. Mathews
Discussion on establishment of GIS committee 

2001/03/27
VEC Construction

N.O.D.S.
E. Cornelius

P. Mullins
Integration of Government Building Structural Assessment Data with Critical Facilities Data

2001/03/27

Mitigation Plan Technical Committee
Presentation of Wind, Storm Surge maps by R. Wagenseil

2001/05/15

Mitigation Plan Technical Committee
Presentation of Draft Vulnerability Assessment Report


2001/05/16

Government Agencies and Private Sector Representatives
Presentation of Results of Hazard Assessment


2001/05/16
D.C.A.

N.O.D.S.

Environment

Agriculture

A.P.U.A

Land Registry

Surveys

Statistics

Planning
D. Thomas

P. Mullins

D. Mathews

And other Representatives
Format, composition, role and responsibilities of committee. Discussion on way forward.

6.0 Review of Agencies

6.1 Objectives

The core agencies of the project and any other agencies involved in GIS in Antigua and Barbuda were reviewed. The objective of the review was to determine available data, examine GIS procedures and identify data issues. The review consisted of site visits to the agencies and meetings with key members of staff.

6.2 Development Control Authority

D.C.A. has done a considerable amount of work with GIS. It has liased with a number of agencies to facilitate the development of layers. D.C.A. has six standalone PC’s. They utilize a mix of Microsoft Office 97 and 2000, ArcView 3.1, Spatial Analyst, 3D Analyst and ArcInfo 8.0. They indicated a preference for digitizing in AutoCAD and have acquired Arc Cad. They are not very familiar with ArcInfo 8.0.

The D.C.A. has a Planning Unit that is responsible for GIS and it has identified one officer to coordinate the production and management of its GIS data. A number of layers have been produced on a project basis. They have not addressed GIS requirements in a comprehensive manner. Three computers are allocated to GIS and discussions revealed that there was no specific structure for data storage. No system of backup and recovery was in place and metadata was not being recorded.

The layers listed below have been produced by the D.C.A. for Antigua. Only the coast, contours, land use and road layers exist for Barbuda. 

· Land Capability

· Land Use

· Roads

· Coast

· Contours

· Water course including dams and catchments

· Social facilities including hospitals, clinics, schools, government buildings, churches, community centers.

· Hotels

· Gas stations

· Power stations

· 1991 Census by Enumeration District

· Parishes

· Cadastral 

It is difficult to ascertain the degree of completeness or correctness of the layers. The social facilities layer in particular has been subjected to manipulation and several versions exist. Facility layers were produced on the basis of lists supplied by agencies such as the hotel association. With the exception of the land capability layer only basic data items such as Name or contour height is attached to the table.

6.3 National Office of Disaster Systems

N.O.D.S. has five standalone PC’s and utilizes a mix of Microsoft Office 97 and 2000. It is beginning the development of a number of databases in Microsoft Access. It recognizes that GIS can facilitate the efficient conduct of its duties. It has not had any prior involvement in GIS and training is required. N.O.D.S. has no members of staff that have been trained in database design / administration. They require dedicated staff to facilitate database development and management.

A considerable portion of this project is devoted to working with N.O.D.S. to develop a Critical Facilities Database.

6.4 Environment Division

The Environment Division has a networked system of three PC’s and utilizes ArcView 3.1 and Microsoft Office Suite 2000. It has an officer with a Masters Degree in GIS. At present, the Division utilizes layers produced by D.C.A.. The Division plans to develop GIS applications for environmental monitoring. It has the overall responsibility for GIS and is seeking to establish a coordinating mechanism for GIS in Antigua and Barbuda. It plans to facilitate the establishment of a National Resource Management GIS.

6.5 Surveys Division 

The Surveys Division is a key Division in the development of GIS in Antigua and Barbuda. The Division has no GIS software or hardware. Hardware was recently purchased but was destroyed in a warehouse fire before delivery. The Surveys Division has one member of staff that has completed year 1 of a GIS program at London Polytechnic, England. 

The Surveys Division has worked closely with the D.C.A. in the creation of a digital cadastral map of Antigua. This layer is approximately 75% complete and resides at D.C.A..  The parcellation is based on 1999 information and the main issue to be addressed is the continuous updating of the layer. A proposal has been put forward by D.C.A. to make their facilities available to staff of the Surveys Division for updating of the cadastral layer. It is proposed that this continue until Surveys acquires its hardware and software and can assume its responsibility in-house.

The advantage of the Antiguan land registration system is that all land transactions pass through the Surveys Division. The Division is responsible for issuing the National Parcel Identifier and all existing parcels in Antigua have an ID. This ID is utilized for any land related transaction such as land tax and development applications. It consists of the Map sheet and parcel number.

6.6 Fisheries Division

The Fisheries Division has a number of standalone PC’s. They utilize ArcView, the Microsoft Office Suite and software specific to biological studies. The Division has a number of databases and reports on biological data that they have collected. At present only data on beach monitoring and corals has been entered in ArcView. There are plans to move other databases to the GIS environment.

The Fisheries Division is involved in the Caribbean Planning For Adaptation to Global Climate Change  (CPACC) Project. CPACC supports “participating Caribbean countries in preparing to cope with the adverse effects of global climate change, particularly sea level rise in coastal and marine areas through: vulnerability assessment and adaptation planning”
. As part of this project the Fisheries Division has been collecting coastal data on Antigua and Barbuda. They will be provided with an updated version of ArcView, hardware and IKONOS Satellite imagery. They have also been provided with and trained in the use of Metalite for the creation of metadata. For further information on CPACC please consult their web site at http://www.cpacc.org. 

6.7 Tax Compliance Unit

The Tax Compliance Unit has begun the creation of a database in Microsoft Access for Tax Assessment purposes. They have included the Block and Parcel identifier as a data item along with an internal parcel identifier. They have liased with D.C.A. and utilize a hardcopy parcel map of Antigua for fieldwork. The Unit does not have GIS software and assistance is required with regards to rationalizing the database design. At present the design consists of a single large table. Training is required in database design, development and use.

The Tax Compliance Unit is one of several government agencies involved in the financial sector, which recognizes that GIS can facilitate the performance of their duties. They are presently part of an IT Committee that is developing an integrated information system for all government agencies. From the discussions at the Tax Compliance Unit, the IT Committee recognizes that GIS will be a component of this system but is unsure of the nature of GIS and its role. The IT Committee and government financial agencies could be an important factor in gaining support for the development of GIS in Antigua and Barbuda.

6.8 APUA

APUA is a State corporation that is responsible for all utilities in Antigua and Barbuda. It has done a significant amount of digital mapping and has liased closely with the D.C.A.. Digital maps exist of electrical installations, water catchments, pumping stations, treatment plants and major telecommunication installations. 

The APUA does its work in AutoCAD but is in the process of purchasing ArcFM along with an organization wide customized solution. It is in the process of completing an island wide GPS control network. A pilot on the use of hand held GPS units for data collection was being conducted during February 2001. The APUA is the most developed organization with regards to digital data in Antigua and Barbuda.

7.0 Project Activities

7.1 Overview

The project sought to develop the capacity of agencies to develop and work with spatial databases and use the information derived for disaster mitigation. As section 3.0 indicated the project evolved into a number of specific tasks. The project began with a training course in the design and development of databases. The theory was then applied to the development of the Critical Facilities databases for Antigua and Barbuda at N.O.D.S. Two applications were developed with D.C.A. to strengthen the use of GIS in that agency. General assistance was rendered to any agency using GIS with regards to database structure, data storage, data management and metadata. Finally, discussions were held towards developing a coordinating mechanism for GIS activities in Antigua and Barbuda. The following section summarizes the activities conducted within the project

7.2 Development of Critical Facilities Databases

The hazard vulnerability assessment component requires that critical facilities be identified and data on their disaster history, structural and operational vulnerability be collected. This data is to be entered into a database and integrated into a GIS. Separate databases were built for Antigua and Barbuda.

At the start of the project N.O.D.S. had already collected a considerable amount of data on facilities and entered it into a single table in Microsoft Access. This data was reviewed with N.O.D.S. The database design was refined, data items clarified, classified and coded. The Facility Coding Manual is attached at Appendix 4. The coding of facilities will enable the identification of critical facilities for the Vulnerability Assessment process to be extremely flexible. 

The final structure consisted of three tables Facilities, Buildings and Contacts linked through posted keys. Please refer to the document “Developing a GIS Database In MS Access 2000TM and ArcView 3.2TM For Hazard Vulnerability Assessment” for a detailed description of the database design and development. The document can be downloaded from http://www.oas.org/pgdm/hazmap.htm. The decision was made to manipulate the existing table to minimize re-entry of data. Some data will have to be manually re-entered because of the re-definition of fields. 

The database has been handed over to N.O.D.S. for them to check the accuracy of data already entered and continue data entry. All facilities entered into the database have been assessed for damage history, structural and operational vulnerability. It is anticipated that the database will become more robust with time. The result from a structural assessment of government buildings is expected to improve the assessment data.

In order to facilitate new data collection and data entry, data collection forms were designed. A form was designed for Facilities, Buildings and Hazard Assessment. The intention being that one Facility form and Hazard Assessment form would be completed per facility and one Building form for each building in the facility. The forms are pre-coded and will increase the efficiency of data collection and entry. It is intended that individuals with expert knowledge will complete the Hazard Assessment form as a separate office exercise. These forms are attached at Appendix 5. 

Critical facilities were defined by the agencies involved in the project 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

To the best knowledge of N.O.D.S. and any available listing or data, all these facililities in Antigua and Barbuda have been entered into the database and assessed. Shelters are not a facility type but rather a use of a facility. They are identified in the database with the logical data item ‘Shelter’. 

7.3 Hazard Vulnerability Assessment 

The document “Developing a GIS Database In MS Access 2000TM and ArcView 3.2TM For Hazard Vulnerability Assessment” details the vulnerability assessment procedure. ArcView TM projects have been created for both Antigua and Barbuda and data available has been added as themes.  The hazard vulnerability maps and other spatial layers have been included such as agricultural land, water catchments and major roads. 

The facilities in the Critical Facilities databases are plotted in the relevant ArcView TM project and issued a GIS_ID. The GIS_ID is entered into the Critical Facilities database and forms the link between the MS Access TM database and the ArcView TM projects.  Facilities were located based on the knowledge of D.C.A. and N.O.D.S. staff and available maps. There are some minor errors in the location of facilities but this should not significantly affect the results of the assessment.

The Hazard Vulnerability Assessment Procedure has been automated within the GIS environment. The hazard zones for each of the hazard maps produced by the PGDM project were scored. The hazard zone score of a facility was determined by its location. The hazard assessment scores for facilities form the databases were combined with the hazard zone scores to yield a Facility Vulnerability Score (FVS) for each hazard. A mix of tabular and spatial manipulations achieves the calculation of the FVS.

Two officers were identified for training in the conduct of the Vulnerability Assessment procedure. They were A. Guichard (D.C.A.) and D. Mathews (Environment) and they were chosen because of their GIS experience. Two sessions were held with them to examine the methodology of the assessment and discuss issues that arose during the conduct of the assessment. I consider them competent to carry out the procedure.

The results of the Vulnerability Assessment are documented in the report “ Hazard Vulnerability Assessment – Antigua and Barbuda” and can be sourced at http://www.oas.org/pgdm/hazmap.htm. 

7.4 Training in Database Design and Development

A three-day training course entitled “Introductory training in database design and development” was conducted. The course was designed to provide introductory training in the design and development of attribute databases for GIS utilizing Microsoft AccessTM. 

It was anticipated that at the end of the training participants would be able to:

· Design an attribute database for a GIS in Microsoft AccessTM
· Create queries in Microsoft AccessTM
· Create simple forms and reports in Microsoft AccessTM
· Utilize database tools in AccessTM
· Link ArcViewTM to Microsoft AccessTM data

Participants would also be familiar with an approach to database design and tools such as normalization and entity relationship diagrams. They would be aware of data management issues.

7.4.1 Participants

The participants consisted of persons responsible for the creation, maintenance and management of GIS databases. Individuals were required to be computer literate and have access to Microsoft AccessTM and ArcViewTM after the training. Most participants had some prior exposure to Microsoft AccessTM. Only a few participants had any prior exposure to GIS or ArcViewTM . Table 2 indicates the list of participants that attended the course. They included representatives of D.C.A., N.O.D.S., Environment Division and Fisheries Division.

Table 2 – List of Participants and Attendance in Database Training

Name
Organization 
Day 1
Day 2
Day 3

Patricia Julian
N.O.D.S.
(
(
(

Sonika Regis
Environment
(
(


Daryll Matthew
Environment
(
(


Karen Francis
D.C.A.
(
(
(

Laura Bartley
N.O.D.S.
(
(
(

Melinda Simon
N.O.D.S.
(
(
(

Philmore Mullin
N.O.D.S.
(
(
(

Helen Harley
D.C.A.
(
(
(

Alforde Allen 
Environment
(
(


Ruth Brannn
D.C.A.
(
(
(

Ian Horsford
Fisheries
(
(


Hilroy Simon
Fisheries
(
(


Geraldine Tonge
N.O.D.S.
(
(
(

Alvah Guishard
D.C.A.
(
(
(

Maxwell Osborne
D.C.A.
(
(
(

Stephen Mason
D.C.A.
(
(


Shamae Baltimore
N.O.D.S.
(
(
(

Adele Blaire
Environment


(

7.4.2 Course Content

The course was run over three days, 24th and 25th of January and the 6th February. The content is listed below. The pace at which the course proceeded was dictated by the ability of participants.

1) Overview of Microsoft Access structure and components

2) Creation and manipulation of tables, queries, forms and reports.

3) Overview of Microsoft Access database development tools.

4) An approach to Database design.

5) Designing and Attribute database for GIS.

6) Entity relationships as a database development tool.

7) Normalisation

8) Classification and Coding

9)  Documentation

10) Introduction to ArcView.

11) Linking Microsoft Access to ArcView.

12) Issues in data management

13) Quality Control

Day one covered items one to three on the course listing. It consisted of an introduction to Microsoft Access and its various components. Utilizing a sample database, participants experimented with creating tables, queries, forms and reports. They also examined the database documenter and entity relationships window. They were exposed to wizards and the help function. Participants were then invited to begin the creation of a Shelters database in Microsoft Access. A listing of shelters and relevant data was supplied by the N.O.D.S. agency. 

Day two covered an introduction to database design and development theory. Items 4 to 9 on the course content listing were completed. Emphasis was placed on the functional skills required to design and develop a GIS database. The second half of day two was spent in a workshop where assistance was given to participants to continue the creation of the Shelters database. A number of participants were having difficultly and were provided with one design solution for the database. This design was discussed with participants. This proved useful to participants, as they were able to see the application of the concepts they had learnt.

Participants were asked to create their own version of the database for review on day three of the training. They were requested to attempt to create tables, forms, queries and reports. They were asked to pay particular attention to metadata and utilize the entity relationship window.

Day three began with a review of the concepts covered in days one and two of the course. Issues encountered with regards to the creation of the shelters database were discussed. Most questions concerned the setting of properties in tables. Default values and the use of masks were also discussed. The main part of the day was spent on introducing the participants to ArcView and linking to Access databases. The introduction to ArcView was included since it was discovered that most participants had little knowledge of ArcView or GIS. 

Participants were introduced to the concept of a GIS. They were shown Views and Themes. They were shown how to add themes, change their order in the legend and the use of the legend editor. The concept of a spatial query was introduced. Theme tables were introduced and the concept of spatial and external tables explained. This facilitated the discussion of linking ArcView to Access databases.

Participants were exposed to the SQL connect function in ArcView and the setup of ODBC data sources. This was included since discussions had revealed that none of the agencies had database administrators and it appeared that users would be required to setup their own connections. Using an example of a Hotel theme, participants were shown how to link the theme table to an external table. The day ended with a discussion of data management issues. Data quality concepts such as completeness, correctness and integrity were discussed.

7.4.3 Course Evaluation

Participants were given the opportunity to evaluate the course. The evaluation form is attached at Appendix 6. Physical facilities were found to be fair to poor. Most participants found the availability of computers good to very good. The utility of the assignments and relevance to needs was generally good. Most participants also found the duration of the course, presenter delivery and understanding good. Participants found that the course material was more than adequate. It was generally felt that the course provided useful database skills that could be applied to current jobs. However, participants did feel that increasing its length and allowing for more practice could improve the course. 

Participants were generally enthusiastic about the course material. It was obvious to participants that they needed database design skills. They saw the need to organize and computerize their data. The material was a bit much to cover in three days because of the relative inexperience of the participants. However, once exposed to the material it is hoped that they will gain expertise by creating their own databases. There is a need for follow-up training in database design and development to reinforce this training and further develop database skills.

7.3.4 Further Training 

The Critical Facilities databases were developed with N.O.D.S and stored on their computer system. The development of these databases allowed for the staff of N.O.D.S. involved in the project to receive further hands-on training in database design and development. Particular emphasis was placed on query design and report generation to allow N.O.D.S. to begin generating useful information from the database.

7.5 Assistance to Agencies

Under the project assistance has been provided to agencies in three main areas:

· Database Structure

· Data Storage and Management

· Metadata

7.5.1 Database Structure

The database development training introduced agencies to the theory of good database design. A number of them were creating databases as a single table and paying little attention to field names or types, data classification or coding. Through the development of the Critical Facilities databases N.O.D.S. has gained hands-on experience in database design principles. Discussions have also been had with D.C.A. with regard to the structure of its application database. D.C.A. and N.O.D.S. will require on-going assistance and agencies such as the Tax Compliance Unit will require assistance in the initial design of their database.

7.5.2 Data Storage and Management

The two agencies most in need of data storage and management advice were D.C.A. and N.O.D.S.. They both face similar challenges because of a lack of a networked system. As an interim measure the following suggestions have been made:

· A directory system should be determined and copied to each standalone machine

· A database file should only be stored in its relevant directory

· A logical naming convention should be determined and adhered to

· Updating of a database should be done on one machine which is clearly allocated for that purpose

In the long term both agencies must seek to have networks installed. This will facilitate database maintenance and data sharing. It will also remove the necessity for the above measures. 

It has been recommended that regular backups of data be made and a copy be kept in a safe off-site location for disaster recovery purposes. The timing of backups is to be determined by the rate of change of data. N.O.D.S. will require an external zip drive to facilitate this process as it only has one machine with an internal zip drive. It is also recommended that both agencies acquire staff dedicated to data management.

7.5.3 Metadata

No agency visited was actively creating metadata. Fisheries Division indicated that it had found Metalite difficult to apply. This was particularly so with regards to its reports data sources. There is an urgent need to begin the creation of metadata. Layers are being produced and no institutional memory is being created to support their continued use.

Source maps utilized by D.C.A. were examined and a draft metadata outline was created. This is attached at Appendix 7. In period between the first and second missions D.C.A. was asked to apply the outline to its layers and evaluate its structure. During the second mission the outline was discussed and it was decided to add “Project Name”. D.C.A. is proceeding to apply this outline and save as a text file with the relevant layer. These files can also be appended to create a data dictionary. Copies of the Metadata structure were made available to other agencies for their consideration.

7.5.4 Site Suitability Analysis

An example of a Site Suitability Project in ArcView was developed with D.C.A.. This was undertaken after discussions with D. Black-Layne (Environment) and D. Thomas (D.C.A.) during which they had indicated a need to utilize ArcView( to identify sites with particular criteria. The example set out the following procedure:

· Establish criteria

· Identify layers required

· Convert criteria to spatial terms

· Utilize Geo-Processing Wizard to produce result

The emphasis was placed on the procedure followed and the logic applied within the geo-processing.

7.5.5 Prototype Permit Assessment Application 

A prototype application was developed in ArcView( to assist the D.C.A. with the locational assessment of its applications. Discussions were held with D.C.A. to determine the data required to assess an application and the data that was available. An application was built which geocoded  the parcel layer and located an application by its PARCEL_ID. Relevant digital data was integrated into the application and the interface was customized with a menu option and button to locate a parcel. A brief report on the Prototype Permit Assessment Application is attached at Appendix 8. 

The design of the application was discussed with representatives of the D.C.A. and the utility of the parcel layer was stressed. However, while it is feasible that the parcel layer can be used to locate an application it is not recommended that it be used as the spatial reference for an applications database. The parcel layer is constantly in flux because of the amalgamations and subdivisions of parcels. New PARCEL_IDs are generated and old ones retired and it is possible that a valid PARCEL_ID could no longer exist on the cadastral map. It is therefore recommended that D.C.A. use the x and y coordinates of the parcel centroid to reference its applications and maintain independence from the parcel layer.

7.6 Coordination Mechanism for GIS

A number of agencies are involved in GIS. They are expending funds to develop spatial data. At present there is no formal coordination of these activities and there is no comprehensive framework for these activities. The size of Antigua and Barbuda suggests that the coordination of activities would be efficient and cost effective. Over the course of the consultancy suggestions have been made as to how this coordination should be established. It has been recommended that a GIS Committee be established to begin the development of this process. 

In this regards a draft TOR for the GIS committee has been drafted and discussed with D.C.A. and the Environment Division. The document is attached at Appendix 9. The Environment Division has chosen to lead this development. During the final mission I attended the first meeting of the GIS Committee. 

8.0 Review of Digital Data Produced by PGDM

8.1 Data Formats

The PGDM Project produced the following types of digital data:

· Map layers

· Digital Elevation Data

· Georeferenced map images and aerial photographs

The map layers consisted of basic cartographic layers and layers required for analysis. The basic layers were of such features as coastlines, roads and rivers. The map layers required for analysis consisted of the hazard maps and features that would be affected by the hazards. ArcViewTM was identified as the GIS software within which the Vulnerability Assessment would be conducted and therefore all the layers had to be produced or converted to a format compatible with ArcView TM . 

Most of the layers were produced in ESRI shapefile format. The wind, waves, storm surge and inland erosion hazard maps had to be converted from IDRISI to ArcView shapefiles. This was done by first converting them to ERDAS .lan files which are compatible with ArcView TM . They were imported into ArcView TM as grids and then converted to shapefiles. 

The digital elevation data was produced as a raster grid, TIN layer, XYZ file in .dbf and ASCII format and as a contour shapefile. The georeferenced map images and aerial photographs were produced in .tif format.

8.2 Datum and Projections

The datum and projections used by the Caribbean islands vary from island to island.  There was some confusion during the initial stages of the project with regards to merging datasets as they were of different datum and projections. The datum and projections used by the Government of Antigua and Barbuda are attached at Appendix 10.

8.3 Data Quality

During the execution of the project concern was raised about the quality of the shapefiles and elevation data produced. The automation process used for the production of the shapefiles created files that can be used for cartographic context but are of limited use for further analysis, as the lines are not continuous. On some of the shapefiles the Antigua offshore islands (Green Island and others on the east side) are missing and the input maps required updating as the reclaimed area in St. John’s Harbour was also missing. The DEM was compiled with the coastline at zero and as a result the terrain model forms a convex hull, trying to guess where the coastline might be by interpolating from a contour halfway up the hillside.  It is suggested that in the future additional time and money be be allocated for quality control.

 

9.0 Summary of GIS Issues 

A number of GIS issues have been identified during the consultancy and indicated in this report. The following seeks to summarize these issues.

Generally data management is poor. Data is inefficiently stored and data structures require normalization. Data items require definition and coding. Data storage requires organization and backup procedures must be put in place and adhered to. There is a lack of metadata, which considerably reduces the usability of existing data. Quality standards have not been considered. 

Agencies have indicated a lack of computer literate staff and some agencies have a basic need for hardware and software. Generally software requires updating. There is a lack of awareness of the capability of GIS and this has significantly affected the role of GIS. The formal coordination of GIS activities is now being considered and a lot depends on the initiative of the individuals involved in the process.

However, there are definite strengths. There is some well-trained staff available. A cadastral layer has been almost completed and a number of other digital layers exist. Properly coordinated, it is feasible that Antigua and Barbuda could initiate a comprehensive Land Information System.

10. Recommendations for Further Work

Further work should be conducted in the following areas:

1. The comprehensive review of the data requirements of GIS agencies in Antigua and Barbuda. This will facilitate the identification of the proprietary layers / databases of agencies.

2. The development of a GIS database design based on the above requirements analysis. This design should be capable of phased development and include the universal definition of link fields and the Parcel_ID .

3. The review of agency hardware and software requirements

4. The development of data management systems

5. The development of data policies such as a metadata standard and data sharing policy.

Appendix 1 – Hazard Vulnerability Assessment Terms of Reference

I. The Independent Contractor (hereinafter referred to as "The Consultant") will be technically responsible to the Director of the Unit for Sustainable Development and Environment ("USDE") of the General Secretariat of the Organization of American States ("GS/OAS"), for fulfilling the obligations established by the following terms of reference of this contract. 

One of the four objectives of the Post-George Disaster Mitigation (PGDM) project in Antigua & Barbuda and St. Kitts & Nevis is that, "An effective hazard mitigation policy and operational plan is adopted and implementation has started in each country." Development of a national hazard mitigation policy and plan requires a common understanding of the prevalent hazards and of the resources at risk to the effects of those hazards. Under this contract, databases of critical facilities and resources at risk will be incorporated into the geographic information system (GIS) databases of Antigua/Barbuda. The results of hazard assessments conducted by the PGDM will be incorporated into the same databases. These two sets of information, resources at risk and hazard zones, will be analyzed to identify those facilities at greatest risk to the range of hazards mapped in these two islands. The results of the analysis carried out under this contract will be used to prioritize hazard mitigation policies and actions.

II. Under this contract, the consultant will undertake the following tasks. The consultant will work with the agencies and individuals currently responsible for GIS in Antigua and Barbuda. 

a. Review data produced by the PGDM (including digital elevation models and hazard map data) and incorporate it into existing GIS databases in Antigua and Barbuda. 

b. Review critical facilities inventories for Antigua and Barbuda. Assist with the creation of GIS data layers from these inventory databases. The following critical facility categories should be covered in this work: medical, schools, shelters, government buildings, infrastructure, utilities, tourism and agriculture. Specific activities will include: 

i. Review, in coordination with the Development Control Authority (D.C.A.) and the National Office of Disaster Services (N.O.D.S.), the appropriateness (e.g. accuracy, completeness, consistency) of the critical facility databases and attributes for inclusion in the GIS database and use in the vulnerability assessment. [Facility attributes should include the information required for the PGDM vulnerability assessment, including ratings for damage history, structural and operational vulnerability.]; 

ii. Entry of this information into a GIS database and installing these data layers on the GIS systems in use by the Government of Antigua and Barbuda; 

iii. Guidance on/assistance with development of general metadata for each layer developed; and 

iv. Documentation of the procedures for developing these databases in ArcView and recommendations for keeping these databases up to date. 

c. Assist the agencies in Antigua and Barbuda currently using GIS with the updating and documentation of existing GIS database structures and procedures. 

d. Conduct an introductory training class for selected Government employees on database design, maintenance and reporting using Microsoft Access and on incorporating information in Access databases into ArcView. 

e. Conduct vulnerability assessments using the critical facilities databases and the hazard map data produced by the PGDM: 

i. In the GIS, overlay the hazard data on the critical facility information to determine the hazard zone for each facility for each mapped hazard. 

ii. Calculate the critical facility priority score for each critical facility, following the methodology outlined in the PGDM hazard mapping and vulnerability assessment prioritization workshop. 

iii. Document the vulnerability assessment procedure and train selected technical and non-technical personnel in its application. 

f. For each priority hazard, produce maps showing the mapped critical facilities and the mapped hazard zones. 

III. The consultant shall submit the following documents to GS/OAS’ satisfaction. All items are to be delivered in electronic format. 

a. A report on the vulnerability assessment, including maps [§III.f] and the results of the vulnerability assessment for each of the sectors identified under §III.b above. This report is to include a non-technical summary of the vulnerability assessment for each critical facility category; this summary should be suitable for inclusion in the Antigua/Barbuda national hazard mitigation policy/plan, which is under development with support of the PGDM. 

b. A guidance document describing the vulnerability assessment process. This document should be able to be used by non-technical individuals to understand the vulnerability assessment process and by individuals familiar with GIS to reproduce the vulnerability assessments carried out under this contract. 

c. A final report describing all activities undertaken under this contract and recommendations for future work. Copies of all guidance documents and manuals produced under this contract, as well as a list of existing data layers in the D.C.A. GIS database, are to be attached to this final report. 

Contract Ammendments

In the Terms of Reference, the following sections are hereby added:

II. g. 
Facilitate discussions about the establishment of a GIS coordination mechanism within the Government of Antigua and Barbuda. These discussions should be coordinated with ongoing plans for GIS and information technology coordination within the Government and other existing projects.

II. h.
Develop a prototype GIS application to assist the Development Control Authority (D.C.A.) with reviewing permit applications. At a minimum, this application should identify the hazard vulnerability and environmental characteristics of the location of a permit (or any point location), based on the existing data in D.C.A.'s GIS database.

II.i
Provide assistance to the Physical Planning Unit in St. Kitts/Nevis in the development of an automated vulnerability assessment procedure, for use under the Post-Georges Disaster Mitigation Project.

III.c
An interim report, describing the activities undertaken in the first two missions to Antigua. Plans and recommendations for the final contract period are to be included in this interim report.

In the Terms of Reference, the following sections are hereby amended:

III.c
The existing section III.c. is to be renumbered to III.d. The final sentence of this section is to be changed to: "Copies of all guidance documents and manuals produced under this contract, as well as a list of existing data layers in the D.C.A. GIS database and recommendations for GIS coordination within the Government of Antigua and Barbuda, are to be attached to this final report."
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Appendix 4 - PGDM Vulnerability Assessment - Coding of Facilities

Facility
Code
Type of Facility
Description

10 Medical Facilities
11
Hospitals



12
Clinics



13
Other medical facilities


20  Education
21
Nursery



22
Primary



23
Secondary



24
Technical



25
Other schools


30 Government 
31
Administration



32
Residential



33
Other government


40 Infrastructure
41
Airport
Including aircraft approach


42
Sea Port



43
Bridges



44
Roads



45
Other Infrastructure


50 Utilities
51
APUA 



52
Electricity
 Electricity stations and sub-stations


53
Water
Water catchments, booster stations


54 
Telecommunication



55
Petroleum
Petroleum Refineries / re-distribution centers


56
Gas
Gas stations 


57 
Other Utilities


60 Protective
61
Police
Police stations and posts


62
Fire
Fire stations


63
Military
Military installations


64
Prisons
Rehabilitation centers and prisons


65
Other Protective 







70 Hazardous Chemicals
71

e.g. Antigua gases

80 Tourism
81
Hotels



82
Guest Houses



83
Other tourism facilities


90 Community 
91
Community Centres



92
Churches



93
Cemeteries



94
Other community facilities


100 Historical and Archaeological
101
Historical Sites



102
Archelogical Sites



103
Other historical and archaelogical sites


Appendix 5- Data Collection Forms

Mitigation Data Collection Form – Facilities Form

Name of  Interviewer:…………………………………….


Date: 200…/……/…..

Name of Respondent:…………………………………….

(Year/month/day)

Name of facility:……………………………………………

Address:……………………………………………………………………..

Type of Facility:……………………………………………………………...


Yes

No

Shelter: 

Yes

No


Architect Input in Facility Design:


None

Good

Fair

Poor


Condition of Drains:

Standby Generator 

Capacity:…………………

Type:………………………………….

None

Inadequate

Adequate

Parking:

None

Wall

Mixed











Wire

Galvanise

Other



Fencing Materials:

Yes

No

Disaster Plan:


Office Use Only
Facility ID:……………
GIS ID……………….
Facility Type Code:…………..

Mitigation Data Collection Form – Buildings Form

Page    of  ……..
Name of  Interviewer:…………………………………….


Date: 200…/……/…..

Name of Respondent:…………………………………….

(Year/month/day)

Name of Facility:……………………………………………

Building No:………

Name:……………………………………………………………..

Owner: 

Government

Private

Other

Date of Construction:…………….……
Total Floor Space (Sq Ft):…………………

Capacity (No.Persons):…………

No. Rooms:…………………

No. Staff:…………………………..

No.  Students:………………

Galvanise & Screws

Concrete

Shingles











Galvanise & Nails

Straps & Clips

Other



Roofing

Yes

No


Built to Code:


Good

Fair

Poor


Construction :

Public Works

Education Board

Tendered











Owner

Public Works / Education Board

Other



Maintenance:

Page    of  ……..

Plumbing

PVC

Galvanise

Copper


Type:

Size:  (inch)

½ 

3/4

1


Concrete / Block

Sideboards / Lapsiding

Steel Frame







Concrete/ Lumber

Plywood

Other

Building material:

None

Fixed

Installable


Shutters:

Water

Storage Capacity (galls):…………….


Cistern

Drums





Rubber Tanks

Other

Type of Storage:

Facilities

No. Bathrooms:………..

No. Toilets:…………
No. Face basins:…………….

No. Showers:…………..

No. Kitchenettes:……………

Yes

No

Staffroom: 

110v

110v & 220v





220v

Other

Electricity:

No. Extinguishers:……………..

Strong Room:

Yes

No

Page    of  ……..

Details of Previous hazard damage:

Yes

No

Does any damage remain unrepaired: 

Yes

No

Separate Entry & Exit:

Hazard Assessment Form – Critical Facilities 

Name of  Respondent:……………………………

          Date: 200…/……/….

          (Year/month/day)

Name of Facility:……………………………………………

Address:……………………………………………………………………..

Type of Facility:……………………………………………………………...

Hazard
Damage History

Structure Vulnerable

Operational Vulnerability

Wind / Hurricane
None
Minor

Yes

No effect
Minimal


Moderate
Repetitive / Significant

No

Significant
Life Threatening

Drought
None
Minor

Yes

No effect
Minimal


Moderate
Repetitive / Significant

No

Significant
Life Threatening

Storm Surge
None
Minor

Yes

No effect
Minimal


Moderate
Repetitive / Significant

No

Significant
Life Threatening

Floods
None
Minor

Yes

No effect
Minimal


Moderate
Repetitive / Significant

No

Significant
Life Threatening

Coastal / Stream Erosion
None
Minor

Yes

No effect
Minimal


Moderate
Repetitive / Significant

No

Significant
Life Threatening

Earthquakes
None
Minor

Yes

No effect
Minimal


Moderate
Repetitive / Significant

No

Significant
Life Threatening

Appendix 6 – Course Evaluation Form

POST-GEORGES DISASTER MITIGATION PROJECT  - ANTIGUA AND BARBUDA

Introductory Training in Database Design and Development

Training Evaluation Form

Please use the following rating system to answer relevant questions

1 = Very Poor; 2 = Poor; 3 = Fair; 4 = Good; 5 = Very Good; n/a = not applicable. 

1. How would you rate the following: 

· Physical Facilities: 

· Availability of computers: 

· Utility of course assignments and exercises: 

· Relevance of the course material to your needs: 

· Duration of the course: 

· Course instructor / presenter delivery and understanding of material: 

2. Did the course material address all of your concerns? 

If not please indicate areas that should be covered:

3. How helpful was the material in developing your database skills?

4. How well did the course meet its objectives?

5. How would you rate the course on an overall basis? 

6. Could this information be useful in your current job? 

    Explain. 

7. How could the course be improved? 

Appendix 7 – Proposed Structure of Metadata

For each layer available a text file can be created and stored in the directory with the layer. It should be named appropriately e.g.: the layer “ponds” can have a related text file named “ponds.txt”. These files can be printed or ‘copied and pasted’ to a word document to serve as a hardcopy data dictionary which can be routinely updated as layers are added to the system. Enter N/A (not applicable) where relevant.

The following is a proposed structure. Sections may be similar for different layers and copying the text file, renaming it and changing the relevant sections may accelerate data entry. 

METADATA

Project name:

Layer name:

Layer description:

Coverage name:

RMS error:

Feature Class / Classes:

Name of creator / Agency:

Date of creation:

Primary storage location:

Software version:

Data Sources:

Field data: 

Map Name:

Series:

Sheet #:

Edition (including date):

Scale:

Sheet History:

Grid:

Projection:

Spheroid:

Unit of Measurement:

Meridian of Origin:

Latitude of Origin:

Scale factor at Origin:

False Coordinates:


East


North:

Datum:

Tables

For each table in layer indicate name, item names, description and allowable values. If data has been coded, indicate codes and definitions. Indicate primary storage location of tables.

Related Tables

List the name, items names, description and allowable values of any external tables related to the layer. If coded data is related, indicate codes and definitions. Indicate primary storage location of tables.

Appendix 8 – 

Prototype Permit Assessment Application  For D.C.A.

1.0 Introduction

A component of the Vulnerability Assessment Project was the provision of Geographic Information System (GIS) advice and / or assistance for capacity building within the Development Control Agency (D.C.A.) of the Government of Antigua and Barbuda. Discussions with the D.C.A. revealed that the agency required and could benefit from a GIS application that facilitated the assessment of an application within the context of the spatial data required to support decision-making. The existence of a digital cadastral layer for Antigua made the development of the application particularly feasible. The Prototype Permit Assessment Application is a prototype to locate an application for development on the parcel layer and provide other spatial data required for application assessment.

2.0 Software

The prototype was developed using ArcView 3.2 TM  .  A review of GIS activities in Antigua and Barbuda indicated that all government agencies that were currently involved in GIS were using ESRI products and a number including D.C.A. already owned ArcView 3.2 TM  . 

3.0 Decision Support Data Requirements

A meeting was held with representatives of the D.C.A. and a listing of data required to support planning decisions was developed. The listing consisted of the following:

· Land capability

· Soils

· Access to parcels / distance to main roads

· Rivers, ponds and mangrove

· Provision of utilities

· Existing development by Type

· Population

· Sensitive environmental areas

It was determined necessary to identify clay soils, class 2 and 3 lands, steep slopes and good agricultural land. The available digital data was reviewed and manipulated to provide the required data. Utility provision and sensitive area data was not available.

4.0 Prototype Data 

The prototype was developed and loaded onto a CDROM with all the relevant data. The prototype consists of an ArcView project file “Pilot.apr”. The CD contains the following digital map files in ESRI shapefile format:

Coastline, Enumeration Districts, Ponds, Roads, Settlements, Critical facilities, Hotels, Land capability, Land Use, Parishes, Water Courses, eros01, gslopes, parcels, corals, class23, clay, slopeef, goodagriculture.

Manipulating the Land Capability map supplied by the D.C.A created four of the shapefiles provided. The Land Capability map was queried to produce the layers below:

· eros01 -  map areas with 0 ad 1 erosion rates

· gslopes - slopes A, B, C

· class23 - class 2 and 3 lands

· Good agricultural land was produced by intersecting class23 and gslopes to produce cl23_gs. Cl23_gs was then intersected with eros01 to produce the final layer (gagri.shp)

· Clay Soil consists of following clay soil types - Belmont clay, Belvedre clay, Bendals clay, Elliots clay, Fitches clay, Gunthropes clay, Langford's clay, Lindsay clay, Osbourne clay, Ottos clay, Ottos clay ( stony phase), St.Clair clay, Tomlinson clay. Sandy clay and clay Loam is not included.

5.0 Prototype Functionality

A cadastral layer exists for Antigua. The layer has been completely digitized and approximately 70% of the parcel identifiers have been entered. The parcel identifier is an established identifier in Antigua. It is used for all land transactions and consists of the MapSheetNo + Parcel ID. All agencies in Antigua that deal with land use this reference.

The prototype uses the parcel identifier as a geocoded data item of the feature table. By geocoding the data item users are able to use the “Locate” option on the View menu to locate a parcel and a graphic symbol is drawn when the parcel is located. Figure 1 indicates the location of a parcel with the symbol.
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Figure 1. Location of a Parcel

The prototype also provided the opportunity for some customization of the interface. Figure 2 indicates the drop down menu of the “View” option. It shows the customization of the “Locate” option to “Locate Parcel”. A new button was added to locate the parcel on the button bar.
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Figure 2. Customized Interface

Many government agencies have databases that include the parcel identifier as a data item. The geocoded parcel layer will allow for the integration of these databases into the GIS environment and facilitate data sharing.

6.0 Recommendations

The prototype functions well with the existing data available. As additional digital data become available the layers can be added to the application to make it more robust. The development of a parallel “development applications” database is recommended. The inclusion of the parcel identifier as data item in the data structure will allow for the linkage of the database with the GIS environment. However, it is not recommended that the parcel identifier be designed as the major link of the “development applications” with the GIS. The parcel layer is constantly changing because of the amalgamations and subdivisions of parcels. As a result, it is conceivable that one could search for a valid parcel identifier that may have been retired. It is recommended that the “development applications” database maintain a level of independence from the parcel layer. This can be achieved by using the x and y coordinates of the parcel centroids which can be integrated into the GIS as a data event.

Appendix 9 –

Draft Terms of Reference Towards the Establishment of a National Geographic Information Systems Committee

March 8, 2001

Background

Land is a fixed asset and represents a major resource to an island state. It is the basis upon which development occurs and is consumed and altered by it. A state’s land is essentially the ‘pie’ that must be shared to serve all needs. The efficient administration of land is critical to the social and economic development of a state. It is a key component in the achievement of sustainable development which is defined by The World Commission on Environment and Development as development which “meets the needs of the present without compromising the ability of future generations to meet their own needs … a process of change in the exploitation of resources, the direction of investment and the reorientation of technology development."

The efficient administration of land requires current and reliable information that is available in a timely manner to inform policy makers. Land information is required to:

· Provide security of tenure and encourage investment

· Efficiently assess and collect land taxes

· Facilitate appropriate development

· Provide and maintain infrastructure

· Protect fragile environments

A number of government agencies are presently collecting and utilizing land information. Unfortunately it is not being done in a coordinated or comprehensive manner and decision makers are being denied the input of this information to policy decisions.

Geographic Information Systems

A Geographic Information System (GIS) is a hybrid information system that is capable of storing and manipulating digital land information. Information is stored in databases, which are linked to digital maps. Database data can be mapped and queried via the map interface. 

The following agencies are currently working with GIS in Antigua and Barbuda:

· Antigua Public Utilities Authority

· Development Control Authority

· Environment Division

· Fisheries Division

· National Office of Disaster Services

· Surveys Division

Objectives of Committee

The initial objective of the committee is to achieve a measure of coordination between all GIS activities in Antigua and Barbuda. Existing GIS development in Antigua and Barbuda suggests that significant economies of scale can be gained by the coordination of activities. The ultimate objective of the Committee is to facilitate the development of a National Land Information System.

Composition and Duration of Committee

It is proposed that the committee be established for an initial period of one year and be comprised of representatives of the following government departments:

· Antigua Public Utilities Authority

· Development Control Authority

· Environment Division

· Fisheries Division

· Forestry Division

· Land Registry

· National Office of Disaster Services

· National Parks Authority

· Planning Division

· National Computer Agency

· Surveys Division

Each agency is requested to identify a committee member and an alternate. The work of the committee may necessitate the formation of technical sub-committees and representatives of other agencies may be co-opted as required.

Responsibilities

The responsibility of the Committee will include a review of the existing GIS environment and the preparation of a framework for the development of a National Land Information System. The committee will be required to prepare a report on each of these areas for submission to Cabinet.

Review of existing environment

This exercise should include the following:

1. Identify needs, concerns, objectives and land information policies of the government

2. Review GIS initiatives undertaken by Government agencies and external agencies.

3. Review Statutes and regulations pertinent to land information and identify issues

4. Identify agencies that utilize spatial data

5. Determine data requirements of these agencies

6. Identify existing spatial databases and determine their completeness and correctness 

Development of Land Information System

1. Develop a model for the Structure of the LIS 

2. Prepare National LIS Policy Statements to include such issues as data sharing, standards and metadata

3. Develop a Plan of Action for the development and maintenance of the LIS

4. Review and make recommendations for appropriate hardware, software and staffing of agencies

5. Determine GIS Training needs and make recommendations for required training
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Data Dictionary for Antigua and Barbuda PGDM DEM Project

Antigua - Source Map 

Scale




1:25,000

Number of sheets


2

Contour interval


25ft and 100ft

Year published

         
1962

Grid: 




British West Indies

Local Astro Datums: 


Clarke 1880 (Modified) Ellipsoid
Projection: 



Transverse Mercator
Latitude of Origin: 


Equator
Longitude of Origin: 


62 deg 00 min West of Greenwich
Scale factor on CM: 


0.9995
False co-ordinates of Origin: 

400 000 metres East, nil North [= origin X &
origin Y in your program, but check whether X = eastings and Y = northings,
or vice versa]
Unit of measurement: 

metre
 
Approximate datum shifts from local datum to WGS84 Datum:

Antigua:


USNHO Astro 1943, dX -270 m, dY +13 m, dZ +62 m 

 
Ellipsoidal definitions: 

British "Clarke 1880 (Modified)" 
= US "Clarke 1880"
Semi major axis "a" 


= 6 378 249.145 m, 

Semi minor axis "b" 


= 6 356 514.870 m, 

Flattening "f" 



= 1/293.465

Ellipsoidal differences between Clarke 1880 (Modified) and WGS84 Ellipsoids:
da = -112.145m, db = +237.444m, df = -0.000 054 750 714

 
Be aware of the existence of military editions of the 1:50,000 and 1:25,000 mapping, on UTM Grid, NAD27 Datum, Clarke 1866 Ellipsoid. The map detail is identical to the BWI Grid editions, but the grid and lat and long values are different. The parameters above will not apply to any thematic mapping based on those editions. It is unlikely that the UTM editions would have been used for thematic mapping (not least because the BWI editions are more widely circulated), but stranger things have happened.
Barbuda 

Source Map (Barbuda)

Scale




1:10,000

Number of sheets


9

Contour interval


25ft

Year published

           
1970
Grid: 




UTM Zone 20
Projection: 



Transverse Mercator
Latitude of Origin: 


Equator
Longitude of Origin: 


63 deg 00 min West of Greenwich
Scale factor on CM: 


0.9996
False co-ordinates of origin: 

500 000 metres East, nil North
Unit of measurement: 

Metre
Datum: 



North American 1927 (NAD27)


Ellipsoidal definitions: 

Ellipsoid 



= Clarke 1866 
Semi major axis "a" 


= 6 378 206.4 m,

Semi minor axis "b" 


= 6 356 583.8 m,

Flattening "f" 



= 1/294.978 6982

Ellipsoidal differences between Clarke 1880 (Modified) and WGS84 Ellipsoids:
da –11m, dY +175m, dZ +188m
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� Hazard Vulnerability Assessment Contract Terms of Reference


� An attendance listing is attached at Appendix 2


� An attendance listing is attached at Appendix 3


� http://www.cpacc.org
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