
I

,

UNITED NATIONS
ECONOMIC COMMISSION FOR AFRICA (ECA)

FINAL REPORT

i i

I,

PROJECT TILTLE:

PROJECT NUMBER:

YEAR OF THE GRANT:

STARTING DATE:

ENDING DATE:

TOTAL BUDGET:

Setting up a Standard-Based Geoinformation System at
the Economic Commission for Africa

HZK-7I91-1570-4-6385

2002

June 2002

May 2003

US$ 191,000

I I

, 1

Project funded with the generous Support of the Government of Korea



Table of Contents
1. EXECUTIVE SUMMARY 1

1.1 INTRODUCTION .......................................................................•.................................................. 1
1.2 PROJECT OBJECTIVES ...............................................................................................................• 1
1.3 PROJECT ACHlEVEMENTS AND OUTPUTS 1

2. FINAL REPORT 2

1

I"

1'I

I ~

2.1 PROJECT BACKGROUND AND JUSTIFICATION 2
2.1.1 Geoinformation 2
2.1.2 The Problems , 2

2.2 OBJECTIVES 3
2.3 PROJECT ACHIEVEMENTS AND OUTPUTS 3

2.3.1 Clearinghouse Software :;, 3
2.3.2 The Map Server : 6
2.3.3 Support for Member States 8

2.4 CONCLUSIONS AND RECOMMENDATIONS 10

ANNEX 1 MEMORANDUM OF UNDERSTANDING BETWEEN THE UNITED NATIONS
ECONOMIC COMMISSION FOR AFRICA AND THE MINISTRY OF WATER
RESOURCES OF THE GOVERNMENT OF THE REPUBLIC OF ETHIOPIA ON
COLLABORATION FOR INTERIM HOSTING OF META-DATABASE 11

ANNEX 2 WINDHOEK DECLARATION ON AN AFRICAN GEODETIC REFERENCE
FRAME (AFREF) 14

ANNEX 3 A PROPOSAL FOR THE CONTINUATION OF SUPPORT TO THE
STANDARD-BASED GEOINFORMATION SYSTEM PROJECT AT THE ECONOMIC
COMMISSION FOR AFRICA 26

ANNEX 4 USING THE CLEARINGHOUSE FACILITY 33

ANNEX 5 THE DEMO MAP SERVER AND AVAILABLE MAPS 37

CHILD SURVIVAL INDICATORS-I 38
CHILD SURVIVAL INDICATORS - 2 39
HIV DISTRIBUTION IN SUB-SAHARAN AFRICA 40

INFORMAL EMPLOYMENT 41
MALE INFORMAL EMPLOYMENT 42

FEMALE INFORMAL EMPLOyMENT 43
DEMOGRAPHIC INDICATORS 44
CHILD MORTALITY RA TE 45

MAJOR SOCIo-EcONOMIC INDICATORS 46
LITERACY RATES 47

MATERNAL HEALTH INDICATORS 48



•

I~

111

I"

1 ,

, I,

•

•

1.

1.1

1.2

1.3

Executive Summary

Introduction
This project is supported by the Government of Korea to set up a standard-based
geoinformation system at ECA. The project includes the procurement and installation of up to
date equipment at ECA. The initial project document was submitted in 2001. After reviews,
clarifications and revisions the Government of Korea approved the project for funding and the
agreement was signed in March 2002 and the project commenced in June 2002.

Project Objectives

The main objectives of the project are to enhance the capacity of ECA to better assist the
development programmes of the region collectively and of member States individually by using
adequate geoinformation resources in socio-economic analyses, and to help member States
develop similar capacities. The specific objectives external to ECA are to (1) develop metadata
systems that are accessible online by creating an exemplary system in ECA for member States
to adopt and by providing interim hosting of the metadata records on ECA' s server; (2) provide
a single point of entry to search clearinghouse nodes in Africa; and (3) share ECA's
geoinformation resources with partners working on Africa. Internally within ECA, the project
has the specific objectives to (1) facilitate use of appropriate geoinformation tools in ECA for
complete analyses of issues in ECA's policy advocacy; (2) facilitate access to outside
geoinformation resources by ECA staff; and (3) disseminate ECA's geoinformation products
using appropriate media and formats. The major activities planned during the project are to (1)
procure and install suitable software in ECA to publish metadata records on standard
clearinghouse nodes accessible through the Internet; (2) increase awareness of metadata and
Spatial Data Infrastructure (SDl) generally in member States and provide them with interim
server space to publish their metadata - as part of the awareness activity, organise on workshop
in an Anglophone country and one in a Francophone country; (3) implement map services in
ECA to publish maps of development and socio-economic indicators on the web.

Project Achievements and Outputs
The software suite for the project has been acquired and installed. Training on basic operation
of the system has been conducted. There were 17 trainees, 13 of whom were drawn from four
divisions of ECA. While waiting for the production system to be procured and installed, a
proof-of-concept demonstration system of the map server was implemented using public
domain software. The demonstration system contains maps of socio-economic indicators and it
accessible through the web. Three clearinghouse nodes have been established and registered
with the clearinghouse gateway of the United States Federal Geographic Data Committee for
worldwide access to the metadata. One of the nodes is the Ethiopian Natural Resources and
Envirorunental Metadatabase, which is being hosted under the "country space" provision of the
project.

A workshop on spatial data standards was organized during the International Cartographic
Conference in Durban, in collaboration with other partners. Another has been scheduled for
Dakar, Senegal during AfricaGlS, also in collaboration with other partners. The project also
funded staff travel to relevant meetings including a workshop on the African Spatial Reference
Framework (AFREF), which produced the Windhoek Declaration on AFREF.
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2.1.1 Geoinformation

Geoinformation is that information that anchors other information products, and decisions
made with them to space. These include information about location of resources or facilities,
route to get to places of interest, extent and spatial distribution of a phenomenon or feature, and
areas suitable for certain activities. Such information is required for various developmental
decisions, such as natural resources development, environmental protection and management,
food security, land reform, transport and communication infrastructure, human settlements,
health and education, energy and tourism. Most economic and developmental decisions have a
spatial component, making geoinformation very important for Africa's development agenda.

The resources for the collection, management, dissemination, and use of geo-spatial data and
information are being treated as part of the substructure or foundation of a society, resulting in
the concept of spatial data infrastructures, with emphasis on coordination and partnerships
between producers of various subsets to deliver spatial data and information products to
decision makers in an easy to use form. Also, the community at large would have easy access
to the data and information products to enable participatory planning.

At national levels, national spatial data infrastructures (NSDI) are being developed for these
purposes. With the infrastructure in place, users could search and discover sources of relevant
data sets. Sometimes they could download or extract the data directly into their analytical
processes. Lately, these NSDls are being federated into regional and global infrastructures,
enabling easy access to global data sets through clearinghouses and other map services. ECA's
geoinformation facility should therefore be linked to these regional and global infrastructures.

2.1.2 The Problems

1'1 African countries have not been able to participate fully in these recent developments. They are
therefore not able to tap into these global data resources, or to effectively disseminate their data
holdings to United Nations agencies and other international organizations that need them for
socio-economic and other developmental analyses and decision-making. The reasons include
lack of awareness by the decision makers, cost of the systems, low stock of base data and the

I '. poor state of other enabling infrastructure components like information and communication
technologies.

The Economic Commission for Africa (ECA) is one of the leading United Nations agencies
dealing with African development. It needs access to geo-spatial data from and about member
states for its work. It is also interested in data holdings and processing tools from other

, I' collaborators involved in similar projects. These collaborators are also interested in ECA's
spatial data holdings and analytical tools. However, ECA's current geoinforrnation set-up does
allow it access to adequate information for socio-economic analyses. It is not able to participate
fully with collaborators, to extract data from their on-line resources, to disseminate its data
holdings, nor to provide interim map services on behalf of member states who are not yet able
to serve their data holdings directly.
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2.2 Objectives
The main objectives of the project were:

1. To enhance the capacity of ECA to better assist the development programmes of the region
collectively and of member states individually by using adequate geoinformation resources
in socio-economic analyses, and

2. To help member states develop similar capacities.

Specific objectives are:

• To facilitate access to adequate geoinformation analytical tools and data sets within ECA
for more complete analyses and for more visual reporting and publications;

• To share ECA's analytical tools and techniques with partners and collaborators;

• To act as a point of reference to member states that are developing geoinformation systems
and map services to learn from;

• To provide a gateway as a point of entry to clearinghouse nodes of member states and
collaborating map services; and

• To provide interim server space for member states that have data, but are still unable to
disseminate them directly, with initial emphasis on metadata.

2.3 Project Achievements and Outputs
The main achievements ofthe project are:

I" • The installation of metadata management software to host clearinghouse nodes;

• The implementation of a demonstration map server system; and

• Support to several member states in increasing awareness on spatial data infrastructures and
establishing NSDI committees.

1 ;

2.3.1 Clearinghouse Software
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I I

Objective of the Clearinghouse

The main objective of the clearinghouse component of the project is to implement the requisite
software environment to enable ECA to host clearinghouse nodes for member states. The
system will enable member States to publicize and advertise their spatial data holdings through
standard metadata, enabling ECA and other partners to discover appropriate digital spatial data
for use in analyses and decision making.

What is Clearinghouse?

The clearinghouse activity, sponsored by the United States Federal Geographic Data
Committee (FGDC), is a decentralized system of servers located on the Internet that contain
field-level descriptions of available digital spatial data. This descriptive information, known as
metadata, is collected in a standard format to facilitate query and consistent presentation across
multiple participating sites. Clearinghouses use readily available Web technology for the client
side and uses the ANSI standard 239.50 for the query, search, and presentation of search results
to the Web client.
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Goal of Clearinghouse

A fundamental goal of clearinghouse is to provide access to descriptions of existing digital
spatial data. The clearinghouse functions as a detailed catalog service with support for links to
spatial data and browse graphics. Clearinghouse sites are encouraged to provide hypertext
linkages within their metadata entries that enable users to directly download the digital data set
in one or more formats. Where digital data are too large to be made available through the
Internet or the data products are made available for sale, linkage to an order form can be
provided with the data set. Through this model, clearinghouse metadata provides low-cost
advertising for providers of spatial data, both non-commercial and commercial, to potential
customers via the Internet.

Use of Clearinghouse

Clearinghouses allow individual agencies, consortia, or geographically defined communities to
band together and promote their available digital spatial data. Servers may be installed at local,
regional, or central offices, dictated by the organizational and logistical efficiencies of each
organization. All Clearinghouse servers are considered "peers" within the Clearinghouse
activity - there is no hierarchy among the servers - permitting direct query by any user on
the Internet with minimum transactional processing.

What is Metadata

Simply defined, metadata is "data about data." Used in the context of digital spatial data,
metadata is the background information that describes the content, quality, condition, and other
appropriate characteristics of the data. Paper maps contain metadata, primarily as part of the
map legend. In this form, metadata is readily apparent and easily transferred between map
producers and map users. When map data are in a digital form, metadata is equally as
important, but its development and maintenance often require a more conscious effort on the
part of data producers and the chain of subsequent users who may modify the data to suit their
particular needs.

Importance of Metadata

Metadata serves many important purposes, including:

• Data browsing,

• Data transfer, and

• Data documentation

Metadata can be organized into several levels ranging from a simple listing of basic
information about available data to detailed documentation about an individual data set. At a
fundamental level, metadata may support the creation of an inventory of the data holdings of a
state or local government agency. Metadata is also important in the creation of a spatial data
clearinghouse, where potential users can search to find the data they need for their intended
application. At a more detailed level, metadata may be considered as insurance. Metadata
insures that potential data users can make an informed decision about whether data are
appropriate for the intended use. Metadata also insures that the data holdings of an agency are
well documented and that agencies are not vulnerable to losing all the knowledge about their
data when key employees retire or accept other jobs.
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Metadata can help the city planner, the graduate student in geography, or the forest manager
find and use geospatial data, but they also benefit the primary creator of the data by
maintaining the value of the data and assuring their continued use over a span of years

Outputs of the Clearinghouse Component

One of the main aims of the project was to set up the clearinghouse node for ECA and member
states. The main software required for the project is available from the FGDC at no cost.
However, there are personnel costs involved to set up the system. The project provided funds
for hiring individual contractors to implement the system. The tasks performed by the
contractors were:

• Downloading Isite from the ftp sites of FGDC;

• Liaising with FGDC support team to install and configure the software;

• Establishing three clearinghouse nodes for:

o ECA's cartographic inventory data (http://geoinfo.uneca.org/CLhouse.html);

o The African Water Information Clearinghouse (http://geoinfo.uneca.org!waterD; and

o The Ethiopian Natural Resources and Environmental Metadatabase (ENRAEMED -
http:// geoinfo.uneca.org!ethiopia).

One of the major problems in creating and maintaining metadata systems and clearinghouse
nodes is the difficulty with creating metadata records. Using an appropriate metadata creation
tool usually solves the problem. This project used a metadata creation tool called ENRAEMED
to create all the metadata records. ENRAEMED was developed by a Dutch funded project in
collaboration with major Ethiopian Ministry of Water Resources (MoWR) and other Ethiopian
Federal and Regional government institutions.

The agreement to use ENRAEMED for metadata collection also included arrangements for
ECA to host the metadata records of Ethiopia on server to be provided by the project. The
importance of this provision is that one of the problems encountered by member states in
publishing their metadata records is the inability to make their metadata available online.
Providing 'country spaces' to Member States on the ECA's server solves this. The agreement
with the MoWR also included permission for ECA to make the metadata collector available to
other member States. ENRAEMED is now being maintained and upgraded by the Global
Spatial Data Infrastructure (GSDI) and Federal Geographic Data Committee (FGDC).

Funds from the project was also used to pay the accommodation costs for an expert trainer to
conduct a three day hands-on training on the establishing of FGDC compliant metadata using
ENREAMED, creating and managing a clearinghouse node and setting up Open GIS
Consortium (OGC) compliant map servers. The training was conducted in September 2002 and
was attended by 12 participants from ECA, Ethiopian Mapping Authority, Ethiopian Science
and Technology Commission and the Ministry of Water Resources. Annex I shows the steps
for using the facility to search for data.

Recommendations for the Clearinghouse Component

The impact of the project is already felt. Ethiopia has taken the advantage of the country space
offered by the project to publicize their metadata holdings. Global users interested in spatial
data and non-spatial data on Ethiopia can now find them.
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The water clearinghouse node is a model of how the system can be used to publish ECA's data
holdings for member states in other areas. It should therefore be the model for the overall ECA
clearinghouse.

It is therefore recommended that to

• Procure and install clearinghouse gateway software and required hardware so that users
searching for data can search directly from the ECA's gateway. The present arrangement is
that users search the gateway at the FGDC and then redirected to the ECA nodes.

• Conduct formal training and assign the maintenance of the clearinghouse to a permanent
staff to ensure continuity and sustainability. All the work on the project so far has been
done by individual contractors funded by the project.

• Continue the implementation of new clearinghouse nodes for other member States and for
ECA programmes

2.3.2 The Map Server

ECA MapServer has been developed to provide geospatial data and information products to
end-users within ECA. The system is a web mapping service, providing online data
visualization and mapping capabilities, which assembles and distributes geospatial data sets
from a variety of sources.

Use of Web Mapping

The Internet has emerged as the predominant method of disseminating information due to its
ease of use and consistent interface. Internet based geographical data services involve
management of spatial and non-spatial (attribute) data. Geographic Information System (GIS)
has come to be an indispensable tool for analyzing and managing spatial data.

By thinking and working geographically, professionals in every field have discovered the
advantages of using maps for decision support. With easy-to-use Web browsers, GIS on the
Internet provides a much more dynamic tool than a static map display. Web-enabled GIS
facilitates interactive query capabilities such as:

• Searching for specific site locations

• Displaying and viewing multiple data sets

• Conducting queries for specialized analysis

• Performing data commerce

• Retrieving specialized data services

System features

Using the technology of an Internet Map Server (IMS) the project serves high quality, dynamic
and interactive maps over the Internet. Since it is web based, users can access it with out a need
to any special software, using their web browser.

The project currently uses ArcView Version 3 to prepare map files and the Minnesota Map
Server for web mapping. When fully implemented, the system will be based on the ArcGIS
suite of GIS software, consisting of the following major modules:
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• ArcView - provides core mapping and GIS functionality. It also provides geographic data
visualization, query, analysis and integration capabilities along with the ability to create and
edit geographic data. There will be two floating ArcView licenses, which any staff member
can access from their desktop.

• ArcEditor - is used to edit topologically integrated features in a geodatbase or coverage.
Additional functionality includes support for multi-user editing, versioning, custom feature
classes, feature-linked annotation, and dimensioning.

• ArcInfo - is the complete GIS data creation, update, query, mapping, and analysis system.
It includes all the functionality of ArcView and ArcEditor and adds the advanced
geoprocessmg.

• ArcIMS is the solution for distributing mapping and geographic information system (GIS)
data and services on the web. It is possible to use it for operation strictly within an
organization's Intranet or sharing information with many people over the Internet. It can be
used to distribute geographic data to many concurrent users and allow them to do location
based analyses. ArclMS is a powerful, scalable, standards-based tool that helps to quickly
design and manage Internet mapping services. It will give users more advanced capabilities
like querying, doing more advanced analysis, geocoding, data extraction, etc.

• ArcSDE is an application server that facilitates storing and managing spatial data (raster,
vector, and survey) in a database management system (DBMS) and makes the data
available to many kinds of applications. ArcSDE works with a variety ofdifferent databases
including Oracle, Informix, IBM DB2, and Microsoft SQL Server. Microsoft SQL Server
2000 is going to be used for this project,

ArclMS and ArcSDE were developed to work together as an integrated solution for fast
Internet or Intranet access to vector, raster, and survey data stored in a relational database.

In addition to these, two extensions of ArcGIS (Spatial Analyst and Geostatistical Analyst) plus
ArcPress for ArcGIS also came together with the suite. ArcPress for ArcGIS is a PostScript
based Raster Image Processor (RIP) for fast and high-quality printing and exporting ofmaps:

Implementation Status

The ArcGIS suite has been procured and was delivered to ECA in January 2003. The software
suite requires dedicated server machines and Microsoft's SQL Server to run. These were
delivered in July and August 2003. With all the systems now procured and delivered, the
software suite has been installed and introductory training on its use was conducted in
September 2003, when a representative of the software vendor from the East African Regional
Office was available.

The Demo Map Server

While waiting for the delivery of the software and hardware components for the full map
server, a demonstration system has been implemented using the Minnesota MapServer and
MapLab programs. A small Compaq Server is used as a web server, which is also being used
for the clearinghouse. The main objectives of the demonstration system are:

• To provide practice and develop skills in map services among the staff of the
Geoinforrnation Team ofECA ahead of the installation of the commercial system; and

• To introduce map server concepts and provide practice to ECA staff in general.
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Annex II shows the use of the demo system and the maps available thereon.

Recommendation for the Map Server Component

The project has increased awareness on the concept of map services and valuable feedback has
been received from users in ECA. Based on experience gained from the implementation of the
demo, and the feedback received, it is recommended to:

• Upgrade the skills of all staff in the Geoinformation Unit to include specialized map
services skills.

• Migrate the existing maps on the map server to the newly installed ArcGIS software
enviromnent.

• Continue the implementation of by loading maps of indicators from the various ECA
programs

• Conduct wider training at the commission level on the use of map products in general, and
map servers in particular, in delivering advisory services to member States.

2.3.3 Support for Member States

The project funded staff travel to assist member States to develop their national spatial data
infrastructures. Other travels were to regional and international meetings, workshops and
conferences to support efforts in related areas. These include:

• Coordination meeting of the African Enviromnental Information Network (one staff
member, Nairobi, April 2002);

• Sixth Global Spatial Data Infrastructure conference (two staff members, Budapest,
September 2002);

• Workshop on the African Spatial Reference Framework (one staff member, Windhoek,
December 2002);

• Second Stakeholders Meeting of the Africa Enviromnental Information Network (one staff
member, Pretoria 24-26 February 2003);

• Inauguration workshop of the Botswana National Spatial Data Infrastructure (one staff
member, Gaborone, February 2003);

• Pre-ICC workshop on implementing geoinformation standards in Africa (one staff member,
Durban, August 2003).

In addition to staff travel, the project also made it possible for member States to send
representatives to relevant seminars and workshops that were organized to increase awareness
on spatial data infrastructures and establishing NSDI committees and to improve their
capacities in spatial data management. In particular it made provisions to support the
organization and participation of African nationals to: (i) a meeting to consider the
establishement of a regional body on SDls, namely the Pan-African Workshop on a Permanent
Committee on SDls; (ii) the regional conference AfricaGIS '03, and (iii) two sub-regional
awareness workshops on Geoinformation tools, one for the Anglophone countries and one for the
Francophone countries. The two workshops would address issues concerning standards for geographic
information products and services, and their contribution to building spatial data infrastructures at
regional and national level.
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In order to leverage funds, gain synergies, and improve the level of participation, the two sub
regional workshops were planned to be held together with two major conferences taking place
in 2003 in Africa, namely: the International Cartographic Conference organized by the
International Cartographic Association (Durban, S.A, August 2003 -Anglophone Workshop)
and AfricaGis'03 organized by EIS-Africa (Dakar 2003 -Francophone Workshop), as a
cooperative effort of EIS-Africa and ECA, and other partners which may wish to join hands in
their organization. In this regard, a memorandum of understanding was signed with EIS
Africa to ensure the required support by the project to the organization and participation of
African nationals to these events.

The Pan-African Workshop on a Permanent Committee on SDls for Africa, Addis Ababa, was
held on 10-11 May 2003, preceding the third meeting of the Committee on Development
Information (CODI.3). The workshop had the following objectives: (a) To bring together a
cross-section of decision makers from geographic information institutions in African to agree
on a basic set of concepts, practices, standards and guidelines for establishing spatial data
infrastructures that are compatible at national, regional and global levels, and (b) to prepare and
agree on a charter of a regional body to coordinate these activities, to be submitted to the third
meeting of the Committee on Development Information (CODI) for approval. The workshop
was attended by over 60 participants from Africa and abroad, drawn from national agencies, the
academia, NGOs, experts and private sector.

The Subregional Workshop for Anglophone countries was held in Durban, South Africa on 10
August 2003 as a pre-conference event of the 21st International Cartographic Conference. The
workshop was organized jointly with EIS-AFRICA and USGSIEDC, as part of a series of
activities aimed at advancing the implementation of standards for geographic information in
Africa. The need to standardize geographic data and information, to support wider use and
reuse of data, has been a theme at many meetings in Africa. The workshop was held in
conjunction with the 21st International Cartographic Congress. Further synergy was possible
with another Africa-focused workshop being organized by South Africa's Department of Land
Affairs, entitled "Mapping Africa for Africa." The South African Department of Land Affairs
had offered to pay the accommodation costs and registration fees for participants from National
Mapping Organizations to participate in the conference and meetings. To further facilitate the
attendance of more African participants to achieve a critical mass, ECA paid the airfares for
some African participants. In all, 56 people from eight countries in Africa, and five countries
outside Africa attended the workshop.

The AfricaGIS'3 Conference will be held in Dakar, Senegal, from 03 to 7 November 2003.
AfricaGIS series is probably Africa's foremost event on Geographic information technologies
and applications. The conference is expected to bring together hundreds of participants,
including senior government officials and decision makers, IGO and NGO leaders, community
leaders, businesses, scholars and general practitioners. Taking place one year after the World
Summit on Sustainable development in Johannesburg, and a few weeks before the World
Summit an Information Society in Geneva, the sixth edition of AfricaGIS is seen as a strategic
event for Africa. With the main theme "Meeting the Information Needs for the NEPAD", this
event creates a unique opportunity to assess, discuss and appreciate modem information
management tools that can optimally hamess the vast amount of geographic products and
resources that are required to support the goals of NEPAD. The organization of AfricaGIS is led
by EIS-Africa, a non-governmental organization based in Pretoria, South Africa. EIS-Africa is a
regional initiative to which ECAhas been associated for manyyears.
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The Subregional Workshop for Francophone countries will be organized concurrently with the
above event.

2.4 Conclusions and Recommendations
The impact of the project is already being felt. The clearinghouse system is now fully
operational, with three nodes, including non-spatial data. While the production software suite
was being awaited, work was continued with open source software to demonstrate the concept
and obtain input from the potential users. Already Ethiopia has taken advantage of the country
space offered by the project to publicize their metadata holdings. Global users interested in
spatial data on Ethiopia can now find them. Within ECA, the map server demo has been
launched to explain the concept to internal users and collect usage statistics to be used in
configuring the extranet version that will be accessed worldwide.

The project has also made it possible to support initiatives in member States to establish
national spatial data infrastructures. The 'country space' program provided by the project has
been advertised during the CODI meeting and at the International Cartographic Conference. It
is expected that there will be more request for metadata projects and for country spaces on the
projeel's server to host the records.

The water clearinghouse node is a model of how the system can be used to publish ECA's data
holdings for member States in other areas. It should therefore be the model for an overall ECA
clearinghouse.

It is therefore recommended that the project be continued as follows:

1. Prepare a proactive plan to visit all'sub regions systematically, in addition to the sporadic
national requests, to conduct NSDI workshops and training on use of metadata tools to
create metadata for clearinghouse nodes.

2. Procure and install clearinghouse gateway software so that users searching for data can
search directly from ECA's gateway. The present arrangement is that users search the
gateway at the FGDC and then are directed to ECA's nodes.

3. Procure and set up backup and redundant servers to provide security in the system and
ensure uninterrupted use, as is standard in such applications.

4. Systematically acquire spatial data sets to populate the map server and be an authoritative
source of map data on Afiica. At present, the map server contains maps produced on
sporadic requests by divisions ofECA.

The full proposal for the continuation of the project is attached as Annex 3.
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Annex 1 Memorandum of Understanding between the United Nations
Economic Commission for Africa and the Ministry of Water
Resources of the Government of the Republic of Ethiopia on
Collaboration for Interim Hosting of Meta-Database
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This Memorandum ofUnderstanding (MOU) is between the United Nations Economic Commission
for Africa (hereinafter referred to as ECA) and the Ministry ofWater Resources of the Government of

the Federal Democratic Republic of Ethiopia (hereinafter referred to as MoWR), collectively
hereinafter referred to as "the Parties".

CONSIDERING that the MoWR has established the Ethiopian Natural Resources and
Environmental Meta-database (ENRAEMED) in partnership with other federal institutions and with
regional states in Ethiopia,

CONSIDERING that the MoWR wishes to publish the metadata records created to facilitate access
through the Internet

CONSIDERING that ECA is in the process of establishing a clearinghouse for metadata providing
access to nodes existing or to be set up in member states,

CONSIDERING that the ECA clearinghouse project offers to member states "country metadata
spaces", which includes sufficient server space for metadata records, a website with unrestricted
searching and browsing access to the metadata records, administration of the storage server and
website and uploading services, at no cost, for interim publishing of their metadata records,

I~

1'1

Now therefore, the Parties have agreed as follows:
Article I

" Work Programme
1. On the part of the MoWR, the technical implementation of this agreement shall be carried out

by the Environmental Support Project-Component 1, and will be continued by the Natural
Resources and Environmental Meta-database Centre, which is to be established within the
MoWR.

2. On the part ofECA, the technical implementation of this agreement shall be carried out by the
Development Information Services Division (DISD) of ECA.

3. The MoWR shall retain exclusive ownership and control of the metadata records and contents
of its interface website and shall designate one metadata administrator or coordinator; ECA
shall arrange for the administrator or coordinator to have sufficient access permissions to the
server to maintain the meta-database and website.

• ••

4. The ECA shall, within the limits of available resources, support capacity building in Ethiopia in
the form of workshops, conferences and specific training in website design, maintenance and
administration. For this purpose, trainings needs will be assessed and a training program will be
established.

5. The MoWR shall provide necessary briefing and training to relevant ECA staff on the use of
the ENRAEMED software.

6. ECA can use the ENRAEMED software to edit and maintain its metadata collection and,
subject to copyright, licensing and maintenance agreements between the MoWR and other

12
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Annex 2 Windhoek Declaration on An African Geodetic Reference Frame
(AFREF)

Executive Summary
A uniform coordinate reference system is fundamental to any development project, application, service
or product that requires some form of geo-referencing. All countries in the world have established
some form of geodetic reference systems that are used for national surveying, mapping,
photogrammetry, remote sensing, Geographical Information Systems (GIS), development programs,
and hazard mitigation (earthquake studies, fault motion, volcano monitoring, severe storms, etc.), But
these strictly national reference frames are inadequate for regional initiatives. With the national
approach, boundaries between countries often conflict with each other, increasing the risk of conflicts
and even war. Projects, such as those relating to enviromnental management, transportation and trade
are difficult, and sometimes impossible to plan and execute because the maps and other geographic
information used are inconsistent with each other. The objectives set out by African Heads of
Govermnent in the New Partnership for Africa's development (NEPAD) cannot be achieved because
the priority areas cannot be undertaken without adequate geographic information products. The need
to establish such a unified reference frame is therefore urgent.

The concept of a unified reference frame has been recognized since the 1980s and the African Doppler
Survey (ADOS) project was intended to provide it. The ADOS project ended in 1986 without fully
achieving its objectives. Several factors were responsible for the failure of ADOS, including the
difficulty in satisfying the simultaneous observations required by the Doppler Satellite technology used
at the time. Current positioning technology based on the Global Positioning System (GPS) is easier to
use and more precise. It is also more readily available and there is more expertise in Africa than was
the case with the Doppler technology.

Other regions of the world have also embarked on unified reference frames, notably, EUREF in Europe
and SIRGAS for the Americas. These reference frames are based on establishing a network of
permanent GPS stations, tied to the global network of the International GPS Service. Adopting the
same technology and standards will be of great benefit to Africa. In line with the objectives of
NEPAD, Africa will be fully integrated into the world network, allowing it to tap into several global
data and information resources, especially in the area of geographic information.

The concept is, therefore, to establish a network of permanent GPS stations such that a user anywhere
in Africa would have free access to, and would be at most 1000krn from, such stations. This frame will
be the fundamental basis for the national three-dimensional reference networks fully consistent and
homogeneous with the International Terrestrial Reference Frame (iTRF). The approach to be adopted
is that of continental coordination with national implementation. For practical effectiveness, an
intermediate coordinating structure is proposed at the sub-regional level, resulting in sub-regional
reference frames: NAFREF (for North Africa), SAFREF (for Southern Africa), CAFREF (for Central
Africa), EAFREF (for East Africa) and WAFREF (for West Africa), all still conforming and
compatible with IGSIITRF specifications. Following the principle of national implementation,
countries will be expected to maintain and secure the stations, undertake field campaigns and submit
the data to designated regional data centres. Already, the Hartebeesthoek Radio Astronomy
Observatory (HartRAO), a national facility of the National Research Foundation (NRF) of South
Africa, is an IGS data centre and will playa key role in the implementation of AFREF. It is noted that
countries may not be fully self-sufficient in terms of the resources required to establish and maintain

This project is supported by the Government of Korea
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such a station. Also some countries may have more responsibilities than others. Assistance may
therefore be sought for such countries from other African countries that have more capacity and from
the international community.

Introduction

The Regional Centre for Mapping of Resources for Development (RCMRD) based in Nairobi, Kenya,
convenes regular meetings to discuss various matters at the Technical Committee (TC), Governing
Council (GC) and Ministerial levels. One such series of meetings was held in Windhoek, Namibia,
between 9th and 17th December 2002 hosted and organised by the Surveyor General of Namibia. The
TC meetings are normally attended by the heads of the National Mapping Organisations of countries
contracting to the membership ofRCMRD.

Since the March 2000 meeting of the Global Spatial Data Infrastructure (GSDI) held in Cape Town,
South Africa, numerous talks and discussions have been held regarding the concepts and principles of
a unified African Geodetic Reference Frame (AFREF). The need for AFREF had been well debated at
these discussions and it was felt that the time was ripe to commence the planning for the
implementation of the project. The opportunity, therefore, was grasped to hold a workshop prior to the
TC, GC and Ministerial meetings in order to start putting plans in place for the implementation of
AFREF.

The Government of Namibia agreed to host the workshop from 6th to Sth December, and the RCMRD
agreed to sponsor the additional accommodation costs of the heads of National Mapping Organisations
(NMO's) from contracting members of the Centre. Invitations were sent to the heads of the NMOs, not
only to the contracting members of RCMRP, but also to all African countries. Regional and
international organisations were also invited as observers. Seven contracting member States, one
observer country and the United Nations Economic Commission for Africa (ECA) attended the
Workshop. A list of attendees is attached.

The workshop reviewed the Africa Doppler Survey (ADOS) of the 19S0s and received reports of
recent discussions on AFREF that have been held at various fora. Participants presented the status of
various projects in their countries that were considered relevant to the AFREF concept. It was agreed
that a declarative document should be produced, outlining the concepts and principles of AFREF,
which will be the basis of awareness activities and relevant project proposals in future. A
subcommittee was tasked with producing the first draft. That draft was discussed and amendments
made to it to produce this document dubbed the "Windhoek Declaration on An African Reference
Frame",

What is AFREF?
The African Geodetic Reference Frame (AFREF) is conceived as a unified geodetic reference frame
for Africa. It will be the fundamental basis for the national three-dimensional reference networks fully
consistent and homogeneous with the International Terrestrial Reference Frame (ITRF). When fully
implemented, its backbone will consist of a network of continuous, permanent GPS stations such that a
user anywhere in Africa would have free access to, and would be at most 1000km from, such stations.
Full implementation will include a unified vertical datum and support for efforts to establish a precise
African geoid, in concert with the African Geoid project activities.

Rationale and Justification for AFREF

A uniform coordinate reference system is fundamental to any development project, application, service
or product that requires some form of gee-referencing. All countries in the world have established
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some form of reference systems that are used for national surveying, mapping, photogrammetry,
remote sensing, Geographical Information Systems (GIS), development programs, and hazard
mitigation (earthquake studies, fault motion, volcano monitoring, severe storms, etc.). The national
coordinate systems are based on reference figures of the Earth, many of which were determined by
astronomical observations. These figures of the earth have now been found to be inadequate for
controlling surveys using modem techniques based on satellite technology.

The astronomical coordinate systems were usually based on a local origin or datum point, which
restricts their use to a particular country, making cross-border or regional mapping, development, and
planning projects very difficult. In some instances, more than one datum had been used within one
country, making it difficult to cross-reference location information from different parts of the country.
One of many areas where a global coordinate system is required is in aviation. Aircrafts need to have
the origin and destination airports in the same coordinate system for navigation purposes. In terms of
International Civil Aviation Organisation (ICAO) requirements, the positions ofNational airports have,
therefore, been defined on a global co-ordinate system called the World Goedetic System of 1984
(WGS84). Modem positioning technology based on Global Navigation Satellite Systems (GNSS),
especially the Global Positioning System (GPS), give three-dimensional coordinates based on the
reference ellipsoid. While it is not impossible to relate such coordinates to the national reference
frames, the mathematical manipulation involved is not trivial, and requires great care. Many countries
are, therefore, updating their national reference systems to be compatible with the International
Terrestrial Reference Frame (ITRF), which has been officially adopted by the International Association
of Geodesy (IAG). The WGS84 (World Geodetic System 1984) reference system of the GPS, which is
widely used by the aviation and several other communities, is now virtually identical to the ITRF at the
centimetre level. The proposed African Geodetic Reference Frame (AFREF), which will be part of
this international system, will facilitate development planning and enable African countries to tap into

I' global spatial data resources for use by planners and decision makers.
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Development Needs for AFREF

The main objective of the New Partnership for Africa's Development (NEPAD) is "to eradicate
poverty in Africa and to place African countries, both individually and collectively, on a path of
sustainable growth and development and thus halt the marginalisation of Africa in the globalisation
process" (Paragraph 67). Developed by African leaders, NEPAD is based on national and regional
priorities and development plans for the continent's renewal. One of the priority areas is a focus "on
the provision of essential regional public goods (such as transport, energy, water, ICT, disease
eradication, environmental preservation, and provision of regional research capacity), as well as the
promotion of intra-African trade and investments. The focus will be on rationalising the institutional
framework for economic integration, by identifying common projects compatible with integrated
country and regional development programmes, and on the harmonisation of economic and investment
policies and practices" (Paragraph 95). These exemplary priority areas require maps and other
geographic information products for effective planning and efficient implementation of relevant and
appropriate projects. As a result of the importance of geographic information, the science and
technology platform of NEP AD includes an objective to "promote cross-border co-operation and
connectivity" and an action to "establish regional co-operation on product standards development and
dissemination, and on geographic information systems (GIS)" (paragraphs 145-146).

Geographic Information products provide the link between all activities and the places or locations
where they happen. Everything that happens, actually happens somewhere. Our plans are therefore not
complete without the information about the location where the plans will be implemented.
Traditionally, this information has been presented as maps, but with information and communication
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technologies, they are now manipulated in digital form using GIS. In this digital form, it is easier to
incorporate more information into the decision making process and to involve the community, another
key objective of the NEPAD process.

The foundation of all mapping and geographic information system is the spatial reference framework.
The majority of users of maps and other geographic information products would not usually interact
with the spatial reference framework. However, without the spatial reference frame, surveyors and
other mapping and planning professionals will not be able to produce maps and other geographic
information products on which all planning is based.

Traditionally, every country has maintained its own spatial reference frame. This approach results in
maps of neighbouring countries not edge-matching properly at the borders. Apart from increasing the
potential for misunderstanding and conflicts, this situation makes it difficult for countries to share
information and to make joint plans. Information on one country's maps could not be easily referenced
to that on another country's maps. As we move towards more regional integration, and adopt regional
approaches to peace and security, environmental management, trade and industry, we need maps that
are continuous across national boundaries.

The plan of implementation of the World Summit on Sustainable Development (WSSD) at paragraph
ll9.septies recommends as follows:

Promote the development and wider use of earth observation technologies, including
satellite remote sensing, global mapping and geographic information systems, to collect
quality data on environmental impacts, land use and land-use changes, ... through urgent
actions at all levels [in order] to:

(a) Strengthen cooperation and coordination among global observing systems and research
programmes for integrated global observations, taking into account the need for building
capacity and sharing of data from ground-based observations, satellite remote sensing and
other sources among all countries;

(b) Develop information systems that make the sharing ofvaluable data possible, including
the active exchange of Earth observation data;

(c) Encourage initiatives and partnerships for global mapping.

This recommendation and others relating to community access to information cannot be implemented
without a regional spatial reference framework on which to base all these information products.

The second meeting of the Committee on Development Information (CODI), a statutory organ of the
United Nations Economic Commission for Africa (ECA) was held in Addis Ababa in September 2001
under the theme "Development Information for Decision Making." Among the resolutions of the
Geoinfonnation subcommittee is the need for a regional spatial data infrastructure that includes an
African geographic database. A spatial data infrastructure (SOl) is an enabling framework for the
cooperative and participatory production, management and dissemination of geographic infonnation. It
enables decision makers and the general community to find what spatial information products exist,
where they exist, how to get access to them and how to use them. This arrangement facilitates the
participation of everybody in the decision making process, a key goal of the NEP AD process.

Scientific Needs for AFREF

The realization of AFREF has vast potentials for geodesy, mapping, surveying, geoinformation, natural
hazards mitigation, earth sciences, etc. Its implementation will provide a major springboard for the
transfer and enhancement of skills in surveying and geodesy and especially GPS technology and
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applications. The traditional geodetic techniques based on best-fitting (local) datum has serious
limitations in terms scientific applications due to its inability to provide sufficient knowledge of the
earth's centre and its gravity field.

The international framework, of which AFREF will be part, is a prerequisite for many multi
disciplinary applications. The International GPS Service (lGS), a service of the IAG, supports a
number of projects and applications dependent on the robust reference systems that are thriving at both
global and regional levels. The classic lGS products, based on the global network provide information
to generate global plate motion maps, enable strain and fault motion monitoring for earthquake hazard
research and support dense regional GPS arrays. This fundamental reference system can further
increase the understanding of complex earth science systems and assist and facilitate the solving of
regional and global problems. .

Besides the establishment of a uniform modem reference system for Africa, a key outcome of the
AFREF project will be the conversion of all national surveying and mapping products to the same
common reference system. A practical outcome of this will be the ease with which cross-border and
regional geo-referenced projects can be carried out. In addition to scientific project applications, this
will include projects for the development of agricultural schemes, road, rail, power line construction or
eradication of disease, hazard mitigation, etc.

Satellite positioning techniques have the potential for long-term climate monitoring, ground-based
weather forecasting, long-term sea level trends at the millimetre level, low-earth orbiting satellites with
on-board GPS receivers which will contribute to much greater understanding of the earth's gravity
field and atmosphere, ionospheric mapping and research, precise timing and time transfer, etc.

With a uniform geodetic system throughout the continent, the applications of GPS promise increasing
benefit to society through greater understanding of earth science systems. GPS is used in many
locations to monitor crustal deformation, such as earthquakes, volcanoes, tectonic motions and
subsidence along coastal regions.

Previous Efforts on Unified Geodetic Datum
The concept of a unified geodetic datum for Africa is not entirely new. An effort was made in the
1980s to establish a unified datum using satellite techniques. The African Doppler Survey (ADOS)
project started in 1982 and was completed in 1986. Its main objectives were:

a) to provide zero-order control for future geodetic networks for mapping control, and

b) to provide control for datum unification and strengthening.

The project was planned by the IAG and implemented under the coordination ofIAG-Commission for
Geodesy for Africa, African Association of Cartography (AAC), and the United Nations Economic
Commission for Africa (ECA). The Regional Centre for Services in Surveying, Mapping and Remote
Sensing (RCSSMRS), now the Regional Centre for Mapping of Resources for Development
(RCMRD) based in Nairobi was the executing agency. Field observations were carried out under
bilateral agreements between the African countries and international geodetic organizations in Europe
and North America.

When the project ended in 1986, 300 zero-order Doppler points had been established and spread out in
about 45 countries of the continent. However datum unification objective was not met. The reasons for
this important objective not being met included:

• A computational requirement of the Doppler satellite technique was that all observations for the
network should be carried out simultaneously. This requirement created logistical difficulties
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due to the size of the continent and thenwnber of countries involved. It was therefore not
possible to carry out all the field observations set out in the programme.

• Some member countries did not fully understand the rationale for the project, resulting in a lack
ofmotivation to participate in the project

• The project was planned entirely by the IAG and international geodetic experts, without much
input from African experts, which alienated the latter from full participation and support.

• The procedures of the Doppler system were not fully understood by some of the field crews
used, resulting in some of the field observations not meeting required standards.

• The execution of the project in some countries was predicated on obtaining bilateral support
that did not materialize.

In spite of the above problems, the ADOS project provided valuable lessons, among them the proof of
the concept that such a unified continental datum is feasible. Conditions now exist for such problems to
be avoided. To start with, the technology has changed. The GPS, which will be used for the
implementation of AFREF, is easier to use than the Doppler, and the IGS data processing procedures
do not require all network points to be observed simultaneously. Observations can now be carried out
separately and later processed as part of the network. This reduces the difficulty of planning for field
logistics and simplifies the field operations. The expertise now exists in Africa for the planning and
execution of the project These African experts who are more familiar with the exigencies of the
physical and bureaucratic environments have been the ones explaining the concept to their
governments and doing the design and planning.

Another potential success factor ofthe current planned project is that the GPS points need to be located
at sites with power and telecommunication facilities. Such points are more accessible and convenient
for observations than the locations of the ADOS points.

Similar Regional Reference Frames
EUREF is the common geodetic reference frame for Europe. Permanent tracking stations form the
backbone of the EUREF network, which are densified at the national level using local campaigns of
finite duration. The main components of the network are permanent GPS stations, Operational Centres,
Local Data Centres, a Regional Data Centre, Local Analysis Centres, a Regional Analysis Centre and a
Network Coordinator. The creation ofEUREF took advantage of the existence of various components,
adding the network coordinator function to coordinate activities that were already on-going in member
countries. EUREF is the European regional component of the Global Network of IGS. As such it
delivers free-network solutions from EUREF local analysis centres to IGS for the maintenance of the
International Earth Rotation Service (IERS).

SIRGAS (Sistema de Referencia Geocentrico para Americas del Sur) is the equivalent organ for the
South American countries. It was initially established in 1993 during the International Conference on
the Definition of a South American Geocentric Datum, sponsored by the lAG, Pan-American Institute
of Geography and History (PAIGH), and United States Defence Mapping Agency (DMA), now
National Imagery and Mapping Agency (NIMA). The objectives of the project were:

• To define a reference system for South America;

• To establish and maintain a reference network;

• To define and establish a geocentric datum.

The' conference adopted the lTRF and the concept that the reference network should be of precision
compatible with up-to-date positioning techniques, mainly those associated with the GPS. The 57
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1994. This reference network included eight lOS stations that were already functioning in South
America, providing the tie between the SIROAS reference network and the lOS global network of

• permanent OPS stations. The project has since been extended to include all the Americas (North,
Central, South America and Caribbean) with a OPS campaign in May 2000 covering the entire area.
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A flexible approach can be implemented to accomplish the continental reference system for Africa, due
to the permanent global infrastructure of the lOS. First, permanent OPS stations within Africa are or
can be linked to the highly consistent daily processing of the lOS. A sparse number of these currently
exist on the continent and provide a backbone of precise control - it would be clearly beneficial to
increase the number of permanent lOS stations within the African area. Secondly, additional stations
are required for the regional densification, such as establishing national OPS networks through either
permanent or semi-permanent stations, or through campaign style or single point measurements with
mobile OPS receivers.

In contrast to previous OPS network observations where it was important to have an entire network
observed simultaneously, it is no longer necessary to do so, though it may be desirable for relating
epoch measurements. Through the continuity and permanency of the global OPS infrastructure,
observations taken at one time can be linked to observations taken at subsequent locations and times
with little degradation of accuracy. In fact, given the vast extent of Africa and logistical difficulties of
coordinating between more than 50 nations, a more regional approach tied to a robust fiducial
continental network seems more feasible and prudent. Realizing a permanent fiducial network
throughout the continent is a top priority. .,

All subsequent analysis and results can be based on the precise products and orbits produced by the
lOS to position stations in the lTRF, as well as providing the basis for transformations between ITRF
and any national geodetic datum. By following lOSIIERS recommendations and conventions,
centimetre level three-dimensional positioning can be obtained within this framework.

It is envisaged that regionalization of AFREF will follow an approach that consists of three major
phases:

a. The establishment of a framework of permanent or semi-permanent OPS base stations
throughout the region that will become part of the worldwide lOS network of stations. These
stations are to established at approximately 1000km intervals and must comply with the
internationally accepted standards for permanent OPS base stations as set out by the lOS. Such
standards set out the requirements relating to items such as receiver and antenna types,
monument foundation and structure, data structure and format and so on.

b. The densification of the network of permanent base stations, largely on a country-by-country
basis, to determine the relationship between the national geodetic system and the ITRS, and to
refine the transformation parameters necessary to relate the national systems to a common
lTRF. Each country's own requirements for the densification will depend on the current status
of the geodetic network in the country. Countries will however be strongly advised to adhere to
international standards recommended by the international geodetic and surveying community.

c. The third and equally important phase of the project will be to address the development of a
more refined geoid model for Africa and the definition of a common vertical datum for the
continent. Without a refined geoid model and uniform vertical datum, the benefits of GPS as a
positioning tool for regional, sub-regional and cross-border mapping, planning, engineering and
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other applications will be severely restricted. A major portion of this phase is the collection and
scrutiny of suitable gravity and levelling data and the final modelling of a geoid. The
unification of national land levelling networks will follow from this. This phase of the project
can run parallel to the two phases described above.

Countries will be expected to actively participate in the planning, management and execution of field
campaigns, and in the processing, computation and interpretation of the observations in all phases of
the project, through the national mapping organizations. They will also be expected to maintain
electrical and communication facilities at the continuous permanent stations, and arrange for the
delivery of requisite data sets to the data centres. The approach to be adopted is that of continental
coordination with national implementation. However, for practical effectiveness, an intermediate
coordinating structure will be introduced at the sub-regional level following the United Nations
division of Africa into five North, West, East, Central and Southern African sub-regions. AFREF will
therefore be broken down into sub-regional reference frames, NAFREF, SAFREF, CAFREF, EAFREF
and WAFREF, all still conforming and compatible with IGS/ITRF specifications.

As many ofthe skills required to implement the network are very often not available in the countries of
the region, a great deal of emphasis will be placed on the building of capacity and the transfer of
related knowledge to the National Mapping Organizations. It is envisaged that the international
geodetic community will assist with such skills transfer. The conversion of current national and
regional mapping products and services to the new ITRF based national geodetic networks will follow
fromAFREF.

A key element of AFREF is the Hartebeesthoek Radio Astronomy Observatory (HartRAO), a national
facility of the National Research Foundation,(NRF) of South Africa. HartRAO is the only multi
techinique space geodetic facility on the continent. It operates a number of GPS stations that contribute
to the IGS, along with Very Long Baseline Interferometry (VLBI) instrumentation, which provides a
critical link for the global VLBl network. VLBl is the only observational source of UTI and is the key
relation between the celestial and terrestrial reference systems, a necessary component of the AFREF
geodetic initiative. HartRAO also operates a Satellite Laser Ranging (SLR) station, GLONASS (the
Russian based satellite positioning system complementary to GPS) receiver, and a DORIS station of
the French system. HartRAO is also a Regional Data Centre for Africa in the IGS structure.

Much has already been achieved towards realizing the aims and objectives of AFREF. Since 2000
numerous meetings and workshops have been held to sensitize national mapping organisations
throughout Africa and the international geodetic community to these aims and objectives. In addition, a
number of countries have already converted, or are in the process of converting, their national
reference frames to an ITRF based system. Some have also installed permanent GPS receivers or
network of receivers and are in the process of building up a pool of relevant expertise for AFREF
related projects.

Resource Requirements
Because of the "plan regional, implement national" approach, it is important to consider what
resources are likely to be required. The resources needed to implement and maintain AFREF can be
categorized as follows:

• Personnel and institutional resources at the national and regional levels. Personnel are
required at different levels and at different skills. There is a need for geodesists and
geophysicists to design and plan the optimal location of the main AFREF points for the
continent, and the national densification points, taking into consideration existing points and
other facilities. Surveyors and other field operators are needed to observe the short-term
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campaigns. The observations have to be computed and analysed. At the regional and sub
regional levels, there is need for coordination of the network activities.

• Positioning equipment for field observations. AFREF participants will be expected to use
up-to-date positioning equipment, mainly GPS of appropriate precision for the global network.
These will include receivers and other ancillary components. It should be noted that for the
permanent continuous stations, the equipment will be permanently installed at the sites and
would not be available for other surveying campaigns. For the short-term periodic observations
required for national densification, appropriate equipment will be required. In making
provisions for these components, consideration should also be given to continuous servicing,
maintenance and replacement costs. This consideration also applies to all equipment
components.

• Computing resources for processing and analysing the observations. The permanent
computing stations will need dedicated computers and storage peripherals to hold the data
before sending it to data/analysis centres. Software packages are required for the processing of
GPS observations and other computations. In the second phase of AFREF, software and
expertise will be required for the re-computation and adjustment of national coordinate
products to the new reference system for the surveying, mapping and scientific communities.

• Communications and connectivity. Communications and network connectivity are essential
components for the successful implementation of the reference network. AFREF being part of
the global network, there will be constant need to upload and download data to and from
designated data centres and IGS centres and for the monitoring and control of remote stations.
This is an especially important consideration in selecting the permanent continuous stations.

A primary difficulty encountered in efforts to date has been a lack of resources to bring the appropriate
people together for detailed project planning and development of the international cooperation, as well
as a general lack of resources for the capital equipment costs and training. Venues for the
organizational meetings have been generally planned in an ad-hoc manner in conjunction with related
meetings, resulting in insufficient time to develop in-depth dialogue. Discussions will continue to take
place mostly in this manner as opportunities arise at scheduled conferences and meetings. Resource
considerations should therefore include provision to formalise and enable serious project formulation,
and the ongoing coordination once the project starts.

Possible Areas of Assistance
Looking at the resource requirements, and in view of the local implementation approach, it is expected
that some countries may not be completely self-sufficient with all the resources needed to implement
and maintain at least the first phase of AFREF, viz, the establishment of the fundamental IOOOkm
spacing points. It should also be noted that AFREF being a continental (in fact a global) resource,
countries that will be required to maintain the main AFREF points will be bearing some additional
costs, and may require assistance. Possible areas of this assistance are tabulated below.

Possib le areas of deficiency Possible sources of assistance

Capacity building in the areas of Countries in the region with more personnel might loan staff for
geodesy, surveying, mapping and short-term assistance; scholarships to undertake training in
gee-information. universities in the region and overseas; short-term personnel

assistance from overseas.
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Positioning equipment, including Receivers for the short-term periodic campaigns may be
GPS receivers of adequate exchanged with other African countries. For the permanent
precision for the global network. stations, assistance could be sought from Africa's development

partners to procure the equipment. Also African countries could
arrange group discount through the project to reduce the cost of
the equipment.

Computing equipment, including Group discount arrangements and assistance from the
software. international community.

Communications. International community.

The Declaration
Recognizing that:

1. The implementation of the goals of NEPAD, and other international initiatives such as the
World Summit on Sustainable Development and the UN Millennium Declaration require maps
and other geographic information products as a foundation of planning the relevant activities;

2. The issues to be dealt with require regional approaches, and therefore the maps should be
continuous across national boundaries;

3. The foundation of these maps and other geographic information products is a spatial reference
framework;

4. Regional and global collaborative approaches to the provision of geographic information and
earth observation data will be more cost effective to African countries;

Participants at the workshop hereby declare:

1. To support and commit to the principles and concepts enunciated in this document.

2. To present and explain the AFREF concepts and principles to their respective govemments and
organisations to gain the latter's support and commitment.

3. To present and explain it to the various organizations and agencies listed below.

Recognizing that:

4. The Economic Commission for Africa has been involved in the on-going efforts to establish a
unified geodetic reference framework for Africa;

5. The Committee on Development Information (CaDI) of ECA is an effective organ for
coordination of activities in the area of development information, including geographic
information;

6. CODI-Geo is comprised of national policy makers responsible for the production, management
and dissemination of geographic information, including the maintenance of the spatial
reference framework;

7. The decisions and recommendations of CaDI are presented to the ECA conference of
Ministers;

The workshop:

1. Implores the ECA to continue its support for the principles and concepts of AFREF.
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2. Requests the ECA to accept the principles and concepts of AFREF and present them to the next
meeting ofCODI for approval and recommendation to its members for implementation.

Noting that:

1. The African Union is the umbrella organisation coordinating regional and continental political
and economic activities in Africa;

2. These regional activities require the ability to cross-reference information across all places on
the continent, thereby requiring a common reference frame for the geographic information
components;

The Workshop therefore requests the African Union to accept the principles of AFREF and encourage
its members to participate in its implementation.

Recalling that:

1. The successful implementation of AFREF depends on the application of the Global Navigation
Satellite Systems (GNSS), and in particular the Global Positioning System (GPS);

2. The UN Office for Outer Space Affairs (OOSA) is the coordinating body for the peaceful use
of space, including GNSS

3. AFREF has been presented and discussed at OOSA-sponsored workshops and its importance
for the development of Africa accepted;

The Workshop therefore requests OOSA to support the principles and concepts enunciated in this
document and assist in its implementation.

Recalling that:

1. International Association of Geodesy (IAG) is the main supporter of the concept of unified
regional geodetic reference frames all over the world, such as EUREF, SIRGAS and more
recently AFREF;

2. IAG and itsservice organizations, in particular the International GPS Service (IGS) assisted in
the implementation of SIRGAS;

The workshop therefore requests the IAG/IGS to continue supporting the AFREF concept and assist in
its implementation.

Noting:

1. The support of bilateral and multi-lateral development partners in the implementation of similar
projects in particular the African Doppler Survey (ADOS);

2. That material and intellectual needs of AFREF will continue to be extensive;

The workshop therefore requests Africa's bilateral and multi-lateral development partners to support
AFREF and assist in its implementation.
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Appendix: List of Participants

Name of Delegate Institution Contact details
Mr. Richard Wonnacott LAG, Chief Directorate of 27-21-6584304

Surveys and Mapping, South rwonnacott@sli.wcape.gov.za
Africa

Mr. Danny Mubanga Zambia Survey Department 260-01-253640
Dmubanga3~ahoo.com

Mr. Lazarus 1. Mollel Surveys and Mapping, 255-22-2121894
Tanzania smd@raha.com

Mr. Albert Mhlanga Surveyor General's Dept, P.O Box 4700, Mbabane, 268-4042386,
Swaziland sgd(1l)realnet.co.sz

Mr. B.B.H. Morebodi Surveys and Mapping, P.Bag 0037,Gaborone, 267-3907543
Botswana bmorebodieazov.bw

Mr.N. Shanyengana Surveys and Mapping, 264-61-245056, val_shany@hotmail.com
Namibia

Mr. S.K Akubia Surveys and Mapping, 264-61-245056, sakubia@mlrr.gov.na

I
Namibia

Dr. C. Ezigbalike ECA, Ethiopia 251-1-444569, ezigbalike,uneca@un.org
Dr. Wilber K. Ottichilo RCMRD, Kenya 254-2-860654 (tel), 254-2-802767 (fax),

ottichiloearcmrd.orz
Dr. Karim Owolabi Surveys and Mapping, 264-61-245056,

Namibia " kowolabi@namibia.com.na
Mr. Tsegaye Denboba Ethiopian Mapping 251-1-515901, eth@telecom.net.et

Authority
Mr. Hadgu G. Medhin Ethiopian Mapping 251-1-515901, eth@telecom.net.et

Authority
Mr. H. Nyapola Survey of Kenya 254-2-2717553 (telefax), P.O. Box 30046,

Nairobi, sok@gt.co.ke
Mr. Martins W.L. RCMRD, Kenya P.O. Box 18118, Nairobi, 254-2-861671,
Chodota chodota(1l)rcmrd.org
Mr. T.H. Makaza Surveys and Mapping, 264-61-245056, tmakaza@mlrr.gov.na

I Namibia
Mr. A.M. Chipeio Surveys and Mapping, 264-61-245056, achipeio@mlrr.gov.na

Namibia
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Annex 3 A Proposal for the Continuation of Support to the Standard-
• Based Geoinformation System Project at the Economic

Commission for Africa

•

1'1

I I,

•
This project is supported by the Government of Korea
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PROJECT PROPOSAL

FOR ASSISTANCE FROM THE GOVERNMENT OF KOREA
FOR THE DEVELOPMENT INFORMATION SERVICES DIVISION (DISD)

•

•

t

Region:

Project Title:

Project Number:

Requested By:

Project Duration:

Starting Date:

Ending Date:

Executing Agency:

Africa

Proposal for the Continuation of Support to the Standard
Based Geoinformation System Project at the Economic
Commission for Africa

Economic Commission for Africa (ECA)

One Year

I October 2003

30 September 2004

Economic Commission for Africa (ECA)

Amount of Grant Requested: US$ 129,950.00
Consisting of:
Grant for 2002
Korean Pool surplus

Total

100000
29950

129950

•

•

Submitted By: _

Ms Lalla Ben Barka
Deputy Executive Secretary
Economic Commission for Africa (ECA)

Approved by: _

The Government of the Republic of Korea

Date: _

Date: _
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Background and Justification
A standard-based geoinfonnation system is being set up at the Economic Commission for Africa
(ECA) with financial support from the Government of Korea. The project, No. HZK-7191-1570-4
6385, has resulted in the procurement and installation of the ArcGIS software suite, which includes
a map server. Appropriate software has also been installed at ECA to publish metadata on spatial
data resources with African content. With these software components' installation, ECA now hosts
three clearinghouse nodes. These are the metadata of the ECA's cartographic inventory, the
metadata ofAfrican Water Information, and the Ethiopian Natural Resources metadata.

The Problems

Though standard-based software has been installed at ECA, the twin objectives of cross-linking to
metadata collections of member States and interim hosting of metadata for member States has not
been achieved. This is due to the lack of expertise in member States to create metadata records, and
set up standard compliant clearinghouse nodes. The ArcGIS software suite has all been installed on
one Server Machine, while the second machine has been used as a security backup. This
arrangements overworks the system and therefore the three clearinghouse nodes hosted at ECA are
currently running on a normal desktop workstation, rather than a server hardware machine. This
situation will be a limiting factor as more countries load their metadata onto the server. Moreover,
the existing records are only searchable through clearinghouse gateways in the United States. This
means that for a researcher or other potential user to discover the African content data on our server
or at member States servers, the person has to first access one of the gateways in the United States.

The project objective to support the research and advisory services to ECA member States by
providing facilities for users to incorporate' spatial data into their analyses, has achieved only
limited success due to the non-availability of current data sets for administrative boundary of
African countries.

Project Objectives

The main objectives of the project are:

'3. To assist member States to create metadata records and publish the same through standard
compliant clearinghouse nodes, either on their own servers or at ECA; and

4. To produce harmonized second level administrative spatial base data of African countries
for ECA research and advisory services to member States.

Specific objectives are:

• To empower member States to document their spatial data holdings in standard metadata
formats, by organizing hands-on training at all sub regional offices (SROs) ofECA;

• To install appropriate gateway software at ECA to enable users of African data to search for
information directly through ECA;

• To facilitate the sharing of experiences in the establishment of spatial data infrastructures by
member States; and

• To provide digital base map of sub national administrative boundaries for use in ECA's
research and advisory services.

Planned Activities

Specific project activities, to be undertaken at different levels, are as follows:
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• Acquisition and installation of appropriate hardware and software, including specially
configured server machine for security and integrity, ArcGIS extensions and clearinghouse
gateway software.

• Advanced training on administration and configuration of ArcGIS database and web
mapping components for selected DISD staff

• Acquisition of official base maps showing sub national administrative boundaries (where
digital data sets are not available), digitizing them and harmonizing them according to the
SALB protocols of the UNGIW'G.

• Organizing hands-on training on creating metadata and setting up standard compliant
clearinghouse nodes at three sub regional offices ofECA for representatives of countries in
the sub regions.

• Collecting and translating approved and near-final drafts of national geoinformation policies
and placing the translations on ECA's website for member States to learn from experience
of others.

• Continuing to work with member States at national level to develop national spatial data
infrastructures, and to liaise with other partners and stakeholders in developing spatial and
environmental information resources for decision making in Africa.

Annex I shows the activity plan, along with time period, and performance indicators for the project
implementation and monitoring.

•
Outcome
At the end of the project, the standard-based geoinformation system at ECA will be able to support
searches of spatial metadata directly from ECA, through a clearinghouse gateway. At least six
additional clearinghouse nodes will be established in Africa resulting from the hands-on training
exercises. As some of these nodes will be hosted on ECA's server in the interim, specialized server
hardware with additional space will be installed. With the additional space, more data will be
loaded on the map server, specifically sub national digital base map data. At least 10 countries will
be harmonized and made available during the project phase. A Usenet server will be operational at
ECA to enable geoinformation staff, as well as other users in ECA, to participate fully in Usenet
discussions, which have been very helpful in developing the map server demos. Geoinformation
activities in ECA in support of member States will continue to be aligned with those of other
development partners and stakeholders through the liaison support of the project.

ec UIQe
I Cost (US$)

Activitv
Acquisition and installation of additional hardware and software, $25,000.00

including specially configured server machines, clearinghouse gateway
software and ArcGIS extensions (e.g., ArcScan and ArcCadastre).
Advanced training on administration and configuration of ArcGIS $10,000.00

database and web mapping components for selected DISD staff
Sourcing of sub national level digital base data (where available) and $10,000.00

acquiring official analogue maps and digitizing (where digital data are
not available) and harmonizing them according to the SALB protocols
of the UNGIWG.
Organizing hands-on training at three sub regional offices of ECA for $36,000.00

representatives of countries in the sub regions on creating metadata and
setting up standard compliant clearinghouse nodes.

Proj t 8 d t
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Collecting and collating approved and near-final drafts of national $10,500.00

geoinfonnation policies, cross translating them between English and
Wrench and placing them on ECA's website for member States to learn
from experience of others.
Continuing to work with member States at national level to develop $18,500.00

national spatial data infrastructures, and to liaise with other partners
and stakeholders in developing spatial and environmental information
esources for decision making in Africa.

Produce final report $5,000.00

Sub total $115,000.00
Proaramme supportcost $14,950.00
Total $129,950.00
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Activitv PI
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Activity Performance Indicators I Oct I Nov I Dec I Jan I Feb I Mar Apr May Jun Jul Aug Sep

Acquisition and installation of additiona
System install and operational

hardware and software.

I II "
I I I I

Advanced training on ArcGIS System reconfigured

I I I
Sourcing, digitizing and harmonizing of sub I I I I I
national level digital base data.

Number of base maps harmonized

" " I
I I I I I I I I I

Organizing hands-on training on creating Number of countries participating in I I I I II I I I I I I J
metadata and setting up standard complian training and creating metadata as a
clearinghouse nodes at ECA sub regionaloffices. result of training

,

Collecting and collating approved and near-fina
Number of policy documents translated

drafts of national geoinformation policies, cross
translating them between English and French.

and uploaded to website

Advisory services to member States and liaison
with partners on national spatial data Number of missions attended
infrastructures I " I I I

Quality of report as evaluated by pee
, I I

Produce final report at end of project
review

1111'"'

This project is supported by the Government of Korea
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Annex 4 Using the Clearinghouse Facility

-_.... .•

The three clearinghouse nodes are registered with the FODC gateway. They are therefore accessible
globally, Links have been created to the gateway from websites for the topics represented hy the
three subject areas, The steps involved in searching the nodes are presented below.

Step I: The ECA Geoinfo Clearinghouse page http://geoinfo.uneca,org:

PI ,.0 7 llllellli)

cS

Step 2: Click on one of the three clearinghouse nodes from the provided link, An intermediate page
is displayed with instructions on how to use the FODC wizard:

I'll
S<o at _ ... IJ .._._ ~AlI.T.......••.
{11<~ ~!'< _ ....__ ,_

n.._"" ,_ ..r....- ..__0_ e:-.-_ oIr- "'on.a...,_io ........ U..... Clido_ _I.. ~__
n.. ....".~.~(.. _._J_ _.
~._"I'f..... M .. _ ...... _

D,........_ ••_.__ ~ ...... __• .- ...... _""
~__7-.......... _ .. O'_ __J_, .. __ ~__"" ......

_ily, _.....""'" ·_ ~'"'n.

' .... aa SO_..__ _"'.._ •.

.-

•
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• Step 3: Click on the "Next" button. A page of search topics is displayed.

Clearinghouse Search Wizard
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.,,.,...,,~""'-s..-,,.IfIIiW7.
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[j c...............t..e.:lLuot~_
[l £.ar6S~ C.......rislir. .. L..... t ...r

[J~ DorirJoo4 ,........

n UorinI IIIlII~.. ,...1bIc

[~ FwW*oI..hiMblIp_S-..

C GrMnirK.__ .... C'_If'....

L: ~Ir'" c..,..,..kaI .....-....

c:: ...... NP.IdI.... DW_
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C UlQtry DIll N. ........
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Step 4: Select topics of interest and click "Next". Select geographic area of interest or enter
bounding geographical coordinates in the boxes below the map of the world .

.w.a pIK_JP-.*'......-.... .........__.,,....,)~....~
lIIdttil ,.._ & .,....~ ...... ..,Jt-.,....,...."..1'N'
~_eJ~_ a-r.l --....

Zoom 10"lob. I

N.,* JS75
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Step 5: A list or registered data servers is display, including the three sites at ECA. Check sites to
search and click "Next."
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Step 6: Specify search criteria and click "Search."
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Step 7: Finally the search results are displayed, giving hyperlinked names of server where records
that meet the search criteria were found. Click on any of the names to see the records found at that
site.
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10

11
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Title: Geological and Hydrogeological Survey for Block G (main title)[Geol...8 (file name)
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Annex 5 The Demo Map Server and Available Maps
A user is presented with a menu of thumbnails describing available map themes. The user selects a
theme by clicking on the thumbnail or descriptive associated with the thumbnail. Each map theme
consists of several layers, which can be turned on or off through checkboxes,
--.-------------,
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The system does not only display maps. It also allows the user to query the map for details of
attributes stored in a table by clicking on the "Query" tool and then on the location a location on the
map.
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L Child Survivallndicators-1 ]

r.; 0 InfantMortality

013- 41
.42- 81
.82-110
.111-142
.143-180
ONo Data

Source:
Description:

Active layer:
Other Layers:

User:

World Health Organization (WHO), UNAIDS, World Bank, UNICEF
This maphas seven layers thatshow partof the whole child survival
indicators. They areseparated into two groups (Child Survival Indicators
A & B) for better visibilityof layers.
Infant Mortality
Mort Under Age 5
Measles Vaccination (Coverage%)
TT2+ Vaccination Coverage (%)
Polio3 Vaccination Coverage (%)
DPT3 Vaccination
BGG Vaccination
Produced for Information Technology CenterforAfrica (lTCA)
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I Child Survival Indicators - 2 I

P Children with ARJ taken to Health Facility

11 14 - 22
_ 22- 34
_ 34- 47
_ 47 - 59
_ 59-71

.. No Data

Source:
Description:

Active layer:
Other Layers:

User:

World Health Organization (WHO), UNAIDS, World Bank, UNICEF
This map has eight layers that show part of the whole child survival
indicators. They are separated into two groups (Child Survival Indicators
A & B) for better visibility of layers.
Children with ARI taken to Health Facility
ORT use rate [DRS or RHFJ
ORT use rate [ORS/RHFI increased fluids]
Exclusive Breastfeeding < 4 Months (%)
Was.ed(%)
Stunred(%)
Underweight(%)
DPT Drop Out Rate
Produced for Information Technology Center fro Africa ({TeA).
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HIV ni...trihlltinn in ~lIh_~..h ..r .. n Afri"..c --- ------ -------- --- --- ------ --- ---- ---

~

(;i Male Low EstimilllB (%)

_ 0- 0.34

CJ 0.34 - 0.95
_ 0.95-1.55
_ 1.55-1.64
_ 1.64-2.39
_ 2.39- 3.58
_ 3.56- 5.08
_ 5.08 - 6.45

I!!!!!!!!I 6.45 - 9.9
I!!!!!!!!I 9.9 - 12.86
c:::J No Data

Source:

Description: This map has four layers that show low and high estimates of HIV
distribution in Africa, for both male and female.

Active layer: Male low estimate (%)

Other Layers: Female LowEstimate (%)
Male High Estimate (%)
Female High Estimate (%)

User:
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I Informal Employment i

Description:

Active layer:
Other Layers:

Charmes J. (2002), Self-employment, informal Employment, informal sector
employment: trends and characteristics. A tentativeassessmentof their
statistical knowledge, fLO-WIEGO background paper for the ILC 2002.
Geneva,
And also, lLO (2002), Women and Men in the Informal Economy. A
statistical picture, lLO, Employment sector, Geneva,
This map has nine layers showing the size and characteristics of informal
employmentin various African countries.
Totallnfonnal Employment and Employees in informal employment (%)
Self-Employed, Non-Agricultural Employment, Total Employment,
Wage Informal Employment, Self-employed in total informal (%),
Informal employment in non-agricultural employment (%),
Informal employment in total employment (%),
To be used for African gender & Development Index in the AWR - 2004.

rv %Emptoyees In !normal emloysmeht

0 0 - 19

il19- 3J

Q 33-47

.47-61

III 61 ·16

~ Tot8l1lnformal Employment

• D-1432601

• 1432607 - 2696705

• 2696105 - 3960803

e 3960803 - 5224901

4IIt 5224901-6489000

User:

Source:
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C Male Informal Employment I

'" Totallnformal Employmid '" 'IIi Employees In Informal emkJyement

• 0·1233359 .0-20
• 1233358 - 2319768 1120- 35

• 2319768 - 3406179 .35-49

• 3406179 - 4492589 .49-63e 4492589 - 5579000 _ 63-78

Source:

Description:

Active layer:
Other Layers:

User:

Charmes J. (2002), Self-employment, informal Employment. informal
sectoremployment: trends and characteristics. A tentative assessmentof
their statistical knowledge, ILO-WIEGO background paper for the ILC
2002, Geneva,
And also, ILO (2002), Women and Men in the Informal Economy. A
statistical picture, fLO, Employment sector. Geneva,
This map has nine layers showing the size and characteristics of male
informal employment in various African countries.
Total Informal Employment, Employees in informal employment (%)
Self-Employed, Non-Agricultural Employment, Total Employment,
Wage Informal Employment, Self-employed in total informal (%),
Informal employment in non-agricultural employment (%),
Informal employment in total employment (%),
To be used for African gender & Development Index in the AWR· 2004.
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L Female Informal Employment J

Description:

Active layer:
Other Layers:

Charmes J. (2002), Self-employment, informal Employment, informal
sector employment: trends and characteristics. A tentative assessment of
their statistical knowledge, ILO-WIEGO background paper for the ILC
2002, Geneva.
And also, ILO (2002), Women and Men in the Informal Economy. A
statistical picture, ILO, Employment sector, Geneva,
This map has nine layers showing the size and characteristics of female
informal employment in various African countries.
Total Informal Employment, Employees in informal employment (%)
Self-Employed, Non-Agricultural Employment, Total Employment,
Wage Informal Employment, Self-employed in total informal (%),
Informal employment in non-agricultural employment (%),
Informal employment in total employment (%).
To be used for African gender & Development Index in the AWR - 2004.

I;i" %Empl~s in Informal emIoyement

nO-IS

.15.30

.30-44

.44-59

.59-74

&1 625123-1115591

1115592 -1606061

I!" 1606062 - 2606530e 2096531 - 2587000

W Totallnform31 Employment

0- 625122

User:

Source:
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I Demographic Indicators I

Active layer: Number of live birth

User: Produced for Information Technology Center for Africa (lTCA).

'"' D---D
World Health Organization (WHO), UNAIDS, World Sank, UNICEF
This map has six layers that show major demographic indicators in Africa.

No. of Lilre Birth

0-182000
182001-481000
481001-795000
795001-1672000
1672001-4702000
No Data

Other Layers: Crude Death Rate(%)
Crude Birth Rate (%)
Average Annual Growth Rate (%)
Life Expectancy at Birth (yrs)
Dependency Ratio(%)

Source:
Description:
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I Child Mortality Rate I

~ Child mortality rate 11000
_ 1-62

CJ 63 - 124
_ 125-170

_171-214
_ >215

CJ No data

Source: Economic Commission for Africa.

Description: This map has one layer. It shows the status of child mortality rate in
Africa.

Active layer: Child mortality rateJl000

Other Layers: Noother layer

User: Produced for Economic and Social Policy Division (ESPD)
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I Major Socio-Economic Indicators I

Active layer: Adult Literacy Race

User: Produced for Information Technology Center (or Africa (ITCA)

Other Layers: Hospital Beds (per 1000 people)
Physicians (per 1000 people)
Access to improved water (%) [Rural]
Access to improved water (%) [Urban]
GOP per capita Purchasing Power Parity

This map has six layers that show major socio-economic indicators.

World Health Organization (WHO), UNAIDS, World Bank, UNICEF

P Adult literacy Rate

CJ 14 - 36
_ 37- 51
_ 52 - 67
_ 68-78
_ 79- 88
_ No Data

Description:

Source:

.'
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I Literacy Rates I

Source:

Active layer: Youth (age 19-24) Literacy (%) 1985

Other Layers: Youth (age 19-24) Literacy (%) 2000.
HDI Rank

Produced for Economic and Social Policy Division (ESPD)

w Youth (aoe 19.24) uteracy(%) 1985
_ 0-21

CJ 21-39
_ 39--48
_ 4S-59
_ 58-61
_ 61-70
_ 70-78
_ 78- 92

I!!!!!!!I 82 - 87
I!!'.!I 87·90
c:::J No Data

User:

Description: This map has three layers that show the literacy rate in Africa in 1985 and
2000. The study considers an age group of 19 - 24.
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I Maternal Health Indicators I

r,; Antenatal Care (%)

LJ 26 - 49
_ 49- 67
_ 67-77
_ 77-88
_ 88-100

Source: World Health Organization (WHO), UNAIDS, World Bank, UNICEF

Description: This map has three layers that show the status of maternal health care in
the continent.

Active layer: Antenatal Care (%)

Other Layers: Deliveries by Trained Attendants (%)
Maternal Mortality Ratio (per 100,000 births)

User: Produced for Information Technology Center for Africa(I'I'GA)
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