GIS: SUPPORTING ENVIRONMENTAL PLANNING AND MANAGEMENT IN WEST AFRICA

Preface

Most rural Africans depend on natural resources—the
land, water, and wildlife—for their livelihoods. Even
those living in the towns and cities rely on clean air and
water, sanitation services, and proper waste disposal to
maintain the health and well being of their families.

This report, GIS: Supporting Environmental Planning and
Management in West Africas an important one for those
of us committed to improving the management, use,
and conservation of natural resources and the environ-
ment in Africa. What is uniquely useful about this study
is that authors in three countries—Burkina Faso, Cote
d'Ivoire, and The Gambia—have identified and docu-
mented successful attempts to use modern information
technologies, specifically geographic information
systems (GIS), to improve the quality of public decision-
making in their countries, particularly with respect to
the environment and natural resources management.

From Burkina, we have examples of using GIS to
enhance the management of regional water systems, to
plan for drought and provide early warning of famine,
and to develop national environmental action plans. In
Cote d'Ivoire, we see that GIS is being used to
strengthen management of forest concessions, boost
collection of local taxes, and make better decisions
about investments in new public services and infra-
structure. GIS is being deployed in The Gambia to
identify the most suitable sites for new waste disposal
facilities in the Greater Banjul area, as well as to help
optimize agricultural investment and production while
protecting the environment and natural resource base. I
know from my experiences in Ghana, Kenya, Nigeria,
Sudan, and Uganda that there are many other examples
of policymakers beginning to use geospatial information
to strengthen their decision-making processes and in
turn to make this information available to the public.

We in Africa need access to the best possible informa-
tion on our natural resources so we can derive optimal
value from them, maintain our natural capital, and
enhance people's incomes and living standards.

The sponsors of this study, the joint USAID/WRI
Information Working Group, along with their many
collaborating African authors, are to be congratulated.
Their report sheds much needed light on how Africans
are making use of these important information technolo-
gies. Thanks to this effort, more experts and policy-
makers throughout Africa can learn from these experi-
ences and become inspired to document their own.

Much remains to be explored and learned, however. We
look to such groups as EIS-AFRICA, the newly formed
pan-African NGO, and the African Association of
Remote Sensing for the Environment to continue to
support the development and use of GIS and provide
the networks and meeting places for bringing Africans
together to share ideas, information, and technologies.

I strongly recommend to my colleagues in the interna-
tional agencies and governmental organizations that we
sustain these initial efforts and help develop the training
capacity and the underlying information systems
needed to create more such success stories.

Hassan M. Hassan — Sudan

Former Lead Environment Specialist,
Team Leader Natural Resources,
World Bank
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¢ There has been very effective policy dialogue be-
tween CNTIG and the highest policymaking bodies
in the country. The CNTIG, under dynamic leader-
ship, has been well funded and its work recognized
internationally. Likewise, BNETD/CCT has ongoing
communication with these authorities.

e However, at present there is almost no functional
communication between BNETD/CCT and CNTIG.
Access to data is not easy, even for other departments
of the same institution. There seem to be strong
feelings of data ownership that prevent these institu-
tions from adopting a common spatial database
accessible by different users for various applications.

e Itis worth noting that the enhanced efficiency and
transparency associated with GIS use may not always
be welcome, as the case study of the cadastre of the
municipality of Cocody (a district in Abidjan) illus-
trates. The use of GIS had the potential to increase
municipal revenue fourfold through improved tax
recovery. However, the computerized cadastre, al-
though complete, is not being used because it threat-
ened the financial interests of those who benefited from
the traditional, slow, discretionary procedures.

Overview of Case Studies: The Gambia

Four case studies of GIS applications in The Gambia were
prepared and reviewed at a national workshop in August
1999. The GIS activities were conducted in the context of
projects addressing: selection of waste disposal sites in
the national capital area (Greater Banjul Area, or GBA);
land-use planning for development and environmental
protection; land-use /land-cover mapping; and updating
and revision of the GBA Master Plan.

Projects were carried out in the mid- to late 1990s by
governmental bodies. They were financed by various
entities, including a governmental agency (the National
Environmental Agency), bilateral assistance agencies
(USAID and GTZ), and an international organization
(FAO).

Results and impacts:

¢ In the first case study, GIS analysts produced an
integrated spatial database of the Greater Banjul Area,
which was used to identify potential sites for future
waste-disposal facilities. Project staff determined site-
selection criteria and gathered relevant data from
various institutions that were used to exclude sites
(e.g., high flood areas, areas with soils subject to
leaching, areas closer than 300m to human settle-

ments, etc.). On-site inspections were conducted to
confirm the results of GIS analysis. This effort
brought together several institutions that previously
had worked in isolation, including the National
Environmental Agency (NEA), municipal councils,
and the Department of Land and Surveys. One
unexpected result was the discovery during field
checks that some of the potential waste-disposal sites
were human settlements; the land transactions
associated with the establishment of these settle-
ments had not been officially recorded. Consequently,
authorities initiated a policy change to incorporate
local land-allocation subsystems in the official land-
management system.

A second case study featured the use of GIS to
develop models predicting the suitability of specific
land parcels for different types of crops. Data on soils
were integrated with data on climate, agroecological
zones, and farming systems to create the models.
The resulting GIS-based tool is capable of generating
land-suitability maps for several different crops in
any part of the country. Policy recommendations to
increase the efficiency of use of scarce land resources
have been developed and submitted for adoption.

Analysts at the National Environmental Agency used
GIS studies to create an integrated, digital national
database on land-use in The Gambia. This database
provides a basis for monitoring land-use changes
throughout the country, assessing their implications,
and guiding development accordingly. The availabil-
ity of the spatial database and land-use maps has
helped to raise awareness of GIS applications in The
Gambia. This GIS-based tool caught the attention of
the Department of Forestry, which used the data to
carry out a national forest inventory. Likewise, digital
data were used by the UN’s World Food Program to
assess food-aid requirements and develop a food-aid
distribution strategy.

For revising and updating the GBA Master Plan, GIS
studies were used to produce a land-use map of the
national capital area. GBA is the largest and fastest-
growing urban area in The Gambia, with a projected
population of half a million by 2005. GIS technicians
identified, collated, and integrated relevant datasets.
The resulting analysis was used to create a plan for
meeting the housing and infrastructure needs of a
rapidly growing population. This involved the
redesignation of major land-use zones as a direct
outgrowth of the GIS findings. These datasets,
however, have not been made available to the public
(see Annex 7).
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Issues and problems highlighted by reviewers of case
studies during national workshop:

* Workshop participants agreed that The Gambia is at
a stage where assistance in building national GIS
capacity could yield important results. Development
of GIS technology is in its early phase. The National
Environmental Agency is a key player, but the
private sector is not yet involved in GIS operational
activities nor in training.

¢ Policy dialogue seems limited to a technical level, i.e.,
between analysts and mid-level policy officials. There
is a need to enhance this dialogue at higher levels of
decision-making. The management of the NEA is
willing to host EIS-Africa meetings with a view to
strengthening this dialogue in the policymaking
sphere.

DISCUSSION: IMPACTS OF GIS-BASED ANALYSIS ON
ENVIRONMENTAL PLANNING AND MANAGEMENT POLICIES
IN WEST AFRICA

Given the early stages of GIS development in many
West African countries, as well as the relative lack of
policymaker awareness of the benefits of this technol-
ogy, it is perhaps not surprising that the impacts to date
of GIS-based analysis on environmental planning and
management have not been spectacular. Nevertheless,
some important impacts were observed and reported
through the case studies, associated interviews, and
one-day workshops. We present these in three broad
categories: planned impacts, opportunistic impacts, and
multiplier effects. (For further details, consult the case
studies included as Annex 4.)

Planned Impacts

1. One important impact of GIS studies has been to
identify and guide needed government action on
environmental planning and management.

® In Burkina Faso, GIS analysis undertaken for a
famine early-warning program provided timely and
accurate predictions of crop production shortfalls,
enabling the government to take corrective measures.
The GIS-based estimates proved to be more credible
than field-based projections, thus strengthening
confidence in the technology in the policy sphere.

* GIS also highlighted the need for water-basin man-
agement; consequently, a regional program in
southwest Burkina Faso was expanded to nationwide
coverage.

GIS has been used to: select sites for future waste
disposal facilities (The Gambia); monitor the status of
forest concessions and survey corrective measures
taken to address environmental degradation (Cote
d’Ivoire); develop a food-aid distribution strategy
(The Gambia); and identify priority sites for urgent
action to combat desertification (Burkina Faso).

. Another result of GIS-based analysis has been to
enhance the accuracy and efficiency of government
operations. Such reforms have often been driven by
structural adjustment programs.

Due to improved information provided by GIS
studies about economic activity within its bound-
aries, a municipality was able to collect more of the
tax revenues owed it by business enterprises (Cote
d’Ivoire).

The introduction of a GIS-based tool brought about
significant improvements in public management
performance in the forestry sector, and in the process
did away with a great deal of suspicion between the
government and concessionaires. The use of GIS
eliminated controversy concerning concession
boundaries: formerly, parcel boundaries were esti-
mated on millimeter grid paper, leading to confusion
and disputes over inaccuracies. GIS also provided
timely, accurate statistics on timber harvests, enabling
prompt computation and billing of taxes owed to the
government by the concessionaires. (Prompt collec-
tion of taxes, which formerly took 2-3 years to
compute, also improved the national fiscal position.)
In addition, GIS-based analysis helped officials
distribute tax revenues fairly among local beneficia-
ries, which previously had been problematic when
the boundaries of a parcel fell into more than one
administrative entity (Cote d'Ivoire).

. GIS can also serve to increase the transparency of
government decision-making.

Improved information enabled the establishment and
use of objective criteria to select roads to be main-
tained, thereby increasing transparency in road
maintenance planning (Cote d'Ivoire).

GIS studies improved the basis for justifying invest-
ment in new health care infrastructure, and contrib-
uted to a perception that selection of villages to
receive new health centers will be based on need and
merit rather than political influence (Céte d’Ivoire).
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¢ The availability of more precise information on the size,
boundaries, and status of forest concessions provided a
fairer basis for management of forest concessions,
including tax computation (Cote d’Ivoire).

4. GIS-based analysis can also help build national
networks of geo-information professionals and
promote policy dialogue both activities that
strengthen environmental governance.

¢ The results of GIS analyses used to prepare a national
plan of action to fight desertification led government
officials to reactivate PNGIM, a network of producers
and users of geo-information in Burkina Faso.

¢ GIS studies to identify sites for future waste-disposal
facilities in the Greater Banjul Area of The Gambia
brought together institutions that previously worked
in isolation, including the National Environmental
Agency, municipal councils, and the Department of
Land and Surveys.

Opportunistic Impacts

In some cases, the policy impacts of GIS analysis may be
indirect and unexpected. For example, in The Gambia,
the on-site inspection of areas selected through GIS
analysis as suitable candidates for future waste-disposal
facilities revealed that some of the areas were actually
settlement sites. The settlers of these areas obtained
their land from customary authorities, whose transac-
tions are not recorded by the land administration. These
findings led the National Environmental Agency to
propose official recording of land allocation by these
customary authorities. Draft legislation based on this

Conclusions

The following section begins by relating the findings of
the case studies to the conceptual framework for this
study. We thus draw some conclusions about the use of
GIS in West Africa and resulting policy impacts. Finally,
we present recommendations for enhancing the contri-
bution of GIS to improved environmental planning and
management in the region.

proposal was developed and submitted to the govern-
ment for parliamentary review.

Multiplier Effects

GIS-based analysis performed for one project can often
exert multiplier effects by attracting the attention of
policymakers from other ministries and even neighbor-
ing countries. In this manner, policymakers become more
aware of GIS technology and the benefits of using these
applications in designing and implementing policy.

* A spatial database and more than 500 associated
maps of regional water resources covering 12 river
basins in southwestern Burkina Faso has attracted
considerable attention to the uses of GIS technology.
Visitors from other countries (Cote d’Ivoire, Mali,
Togo, etc.) are using the information in planning their
water basin projects. Other ministries in Burkina Faso
are requesting GIS technical support for their activi-
ties in the region, including the Ministry of Health
(trypanosomiasis control) and the ministry respon-
sible for management of livestock grazing areas.

¢ In Cote d'Ivoire, the GIS-based tool developed for the
Ministry of Public Health to facilitate planning of
investment in new health care infrastructure has
stimulated great interest. Other ministries, particu-
larly the ministry in charge of the national road
network, have requested the development of similar
decision-support tools.

¢ The urban spatial database built for the municipality
of Cocody led other municipalities in Abidjan
(Yopougon, Treichville) and elsewhere in Cote
d’Ivoire (Daloa, San Pedro, Mafféré) to adopt similar
tools for managing their territories.

RELATING CASE STUDY FINDINGS TO THE
CONCEPTUAL FRAMEWORK

The conceptual framework for this study posited that
the effective use of GIS technology in policymaking
depends on three key elements: level of policymaker
awareness of GIS and its potential benefits; the existence
and level of demand for data products and services; and
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the existence of a data or information policy and
technical capacity in the country considered.

Level of awareness. A review of case study findings
reveals that all three countries are at an early stage of
applying GIS analysis, and overall awareness remains
low. The level of awareness varies among the countries
studied and appears to be broadly linked with the level
of economic development.

Although the level of awareness seems higher in Cote
d’Ivoire than in the other two countries, there has been a
lack of political will to make GIS-based systems fully
operational. For example, the introduction of a spatial
database for urban tax collection, land allocation, and
cadastral management in the municipality of Cocody in
Abidjan has been stalled by conflicts of interest associ-
ated with its use.

Demand for GIS products and services. The exist-
ence of a demand for GIS products and services is
directly linked to the level of awareness within the user
community. Case study findings show that demand
exists in the countries considered, but its volume does
not reflect the range and importance of national needs.
For example, many sectors do not yet have recourse to
GIS technology for planning and management pur-
poses. Except for Cote d’Ivoire, GIS applications were
not common in many important sectors, such as public
health. GIS-based research is used in trypanosomiasis
vector and disease control in Burkina Faso, but no use
for public health planning or monitoring was observed.
(Recently, a new private GIS group, Centre SIGET-A,
has been established to support analysis of natural
resource projects in Burkina Faso. It also runs a training
program for African students.)

National government and international aid agencies
are the principal drivers of demand for GIS analysis.
Private sector involvement in GIS activities is marginal,
and generally limited to supplying hardware and
occasionally software and training. The private sector is
rarely involved in providing geo-information services.
In The Gambia, the GIS market is currently considered
not worth investing in. In Burkina Faso, independent
consultants have emerged, but well-established compa-
nies are limited. The first private firm delivering GIS
and remote sensing services was established in 1993, but
remains the only one making these activities its princi-
pal business. Other practitioners either are linked to
training institutions or engage in GIS as an auxiliary
area of activity.

In Coéte d'Ivoire, CNTIG seems to have captured the
market for providing GIS services and thus inhibited
private geo-information initiatives. A few other govern-
mental institutions have the capacity to provide geo-
information services, but rarely do private companies in
Cote d’Ivoire adopt GIS as a major field of activity.

Lack of capacity to productively use GIS-based tools
is an important factor limiting demand. In two of the
three countries studied (Cote d'Ivoire and The Gambia),
spatial databases developed by the leading national GIS
institution (CNTIG and the NEA, respectively) for
public-sector clients (DPFIR in Céte d’Ivoire and DPPH
in The Gambia) have failed to be exploited because of a
lack of required human capacity.

Existence of a geospatial information policy. Logi-
cally, the establishment of national operational stan-
dards and rules should proceed along with the expan-
sion of GIS technology. However, in the countries
studied, national initiatives to strengthen the manage-
ment of geospatial information fall far short of what one
might expect after more than ten years of experience
with applying GIS technology.

None of the countries studied has adopted a formal
policy to guide activities in the geospatial information
sphere. National committees exist—PNGIM in Burkina
Faso, CNTIG in Cote d’Ivoire, and the EIS Working
Group in The Gambia—and are functioning, more or
less. A few core products and tools have been developed
in each country: a classification scheme and series of
topographic databases in Burkina Faso; various GIS
databases (both topographic and thematic) in Cote
d’Ivoire; and a spatial database for the Greater Banjul
Area and a nationwide land-use/land-cover GIS
database in The Gambia. Although there appears to be
consensus within GIS circles in these countries on the
use of these products as standard references, no formal
rules to encourage their adoption have been established.

The lack of formal policies has already caused
significant inefficiency. For example, in Burkina Faso,
until recently many government agencies (including
members of the PNGIM) continued to digitize various
paper maps to create numeric map files of the country,
even after countrywide spatial databases at scales of
1:1,000,000 and 1:200,000 had been produced. Unfortu-
nately, it appears that GIS applications will need to
become more widespread before governments start
paying this policy area the attention it deserves.
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Recommendations

Action is needed in all three countries studied—and
most likely in other sub-Saharan countries—to nurture
the basic conditions required for achieving the optimal
contribution of GIS technologies to policymaking. We
have identified six major recommendations ranging
from expanding awareness of GIS and its potential to
improving access to information. Taken together, these
provide a solid framework for making progress.

1. Expanding Awareness of GIS Value and Use. The first
necessary condition for promoting the optional
contribution to GIS to policymaking is a higher level
of awareness among potential users of the value and
usefulness of GIS analyses. High-level political
support is extremely important for an activity
intended to help improve and reform policy. Support
for GIS technology is no different. This can be
brought about through briefings and workshops
where policymakers (at all levels of government)
have an opportunity to gain a better understanding
of the maps and analyses that are being developed
and presented by experts. It may also be useful for
policymakers to include GIS experts in discussions
where policy options are being deliberated. The
results of GIS analyses can be incorporated in the
annual reports of environmental and natural resource
agencies, in national and local state-of-the-environ-
ment reports, and in national and subregional reports
to international conventions and various donor
agencies. GIS user groups can be established to test
new technologies, discuss recent studies and their
use, share job opportunities, and help bring GIS to
bear on local issues. Over the long term, it will be
necessary to bring GIS into the universities and
various training programs, so that those who study
business, education, or the sciences are exposed to its
use and value.

2. Strengthening the Policy Dialogue Process. The pro-
cesses for encouraging and enhancing dialogue
between policymakers and GIS practitioners should
be strengthened in all three countries studied. Ideally,
the process should be user-driven: it should begin
with the need to make a specific policy decision or
assess an existing policy or practice. This can be
initiated at the local level or even at the level of the
farm, forest area, park, or coastal fishery.

Moreover, the process should emerge from the
bottom up: there is a danger of misguided demand if
the direction and scope of data gathering and analy-
sis are determined at the top and merely handed
down. The mid-level government officials who are
the actual day-to-day end users should have early
and frequent consultations with scientists as well as
with the GIS experts responsible for assembling
datasets and creating data products.

The policy dialogue process is likely to be much
stronger where there is legal support for stakeholder
participation in decisions affecting environmental
quality and people’s livelihoods and general well-
being. Thus, the dialogue should be four-way,
involving civil society as well as scientists, GIS
experts, and policy- and decision-makers. For an
optimal policy dialogue, civil society should have the
means at its disposal to hold governments account-
able for their decisions and actions. There should be
incentives and mechanisms for bringing together
various stakeholders and constituencies to discuss
and debate environmental policies and their imple-
mentation.

These incentives and mechanisms might be found or
created in the context of such policy processes as
environmental impact assessments and monitoring
and reporting on land-use, water resources, and
access to common lands and property. Natural
resources often are the most important means by
which people earn their livelihoods in West Africa,
and GIS analyses have a powerful role to play in
discovering and documenting the extent and condi-
tion of these resources. GIS also can be extremely
valuable in supporting decision-making about the
allocation of financial and other resources in various
sectors of the economy, including health care, trans-
portation, telecommunication, education, and energy
development.

. Establishing National Geospatial Information Policies. All

African countries should establish national geospatial
information policies that address several key prob-
lems, issues, and challenges related to geospatial
information, and how this information is developed,
accessed, and used.
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Among the most urgent and frequently encountered
of these issues and problems is the need to define
strategic objectives for enhancing access to informa-
tion and information sharing. In many parts of
Africa, governments own much of the information
generated about the extent and condition of natural
resources, especially commercially important state-
owned resources, such as minerals and timber.
Consequently, a great deal of the information about
the status of Africa’s natural resources is considered
proprietary, and access to it is severely limited.

There is no logical reason why policy-relevant
information on natural resources cannot be treated
like other nationally and internationally important
information, such as economic and trade statistics.
Some national statistics and related information—
whether they be related to natural resources or any
other economic sector—truly are proprietary and it
would not be in a country’s interest to allow broad
access to them. However, much of the natural re-
sources information currently tightly held by African
governments can and should be made more broadly
available, as economic and trade statistics are.

Another focal issue for national geospatial informa-
tion policy is setting the rules that determine stan-
dards and protocols for data collection, storage,
labeling, and integration. In addition, policymakers
should consider such issues as: data ownership,
maintaining confidentiality and privacy, protecting
copyrights and other intellectual property rights,
data documentation, and distribution of source
materials, e.g., data and maps used to produce new
analyses. Geoinformation policy will also have to
grapple with the difficult problem of how to fund
development and maintenance of core national
datasets.

Each country in Africa will approach these issues in
its own way. What is essential is that each country or
cooperating group of countries develop rules or
standard approaches for dealing with these issues
and problems, and then apply them in a way that
maximizes information flow—including data devel-
opment, access, and use—in support of public
decision-making. These rules and standard ap-
proaches should be continually revisited, studied,
and revised, as appropriate, over time.

. Strengthen Local Capacity. The need to strengthen local
GIS capacity was emphasized by participants in the
national workshops held in conjunction with this

project. Capacity building was deemed an essential
component of developing a national GIS strategy.

Participants in the Burkina Faso workshop put
forward as a goal the development of a critical mass
of GIS analysts in order to break down the “isolation
barrier” faced by the present generation of experts.
The Banjul workshop recommended that GIS capac-
ity receive greater attention from the government and
education community.

Historically, many African countries have considered
GIS a function and responsibility of the central
government and have sought to retain all or most of
the national capacity for GIS within government.
Experience has shown that this is less effective than a
decentralized strategy in which there is a strong
private sector with extensive GIS capacity, especially
in universities as well as in private companies. (See
the discussion above of a related recommendation
concerning the need to strengthen the policy dia-
logue.) Thus, initiatives to build national GIS capacity
should be broad-based and include the private sector
among those being trained as well as those delivering
training and capacity-building services.

Moreover, capacity building need not be limited to
formal training courses and educational programs.
Other activities that could enhance national GIS
capacity include encouraging the establishment of
associations of experts as well as establishing NGOs
and research centers that use GIS to carry out policy
research and advocacy, related to natural resources
management. These broader capacity-building
initiatives would also serve to expand awareness of
the value and use of GIS, another principal recom-
mendation emerging from this project (discussed
above).

. Expand Access to Geo-spatial Information. The results of

GIS analyses—including databases, maps, and
studies—should be made available to the public
through the media, through regular government and
private marketing and distribution channels, and
increasingly through Internet access. Also, more open
access can be initiated between government agencies.
Wider access will help strengthen the policy dialogue
process by requiring policymakers to be more
transparent in how they make decisions on resource
pricing, allocations, concessions, revenues, and use.
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6. Continue to Study the Use of GIS in Policymaking. Each

African country should conduct a periodic review of
the development and use of GIS, taking into account
the interests of the public, government, business,
NGOs, academia, and other affected parties. In
addition, more countries in Africa should develop
case studies on the use of GIS in policymaking, thus

building a stronger network of GIS users and experts.

For example, in our analysis of case studies, we were
not able to adequately answer the question, “Could
the project have reached its goal without the GIS
component?” EIS-AFRICA, the newly established,
pan-African NGO, could play a valuable role in
promoting the study and use of GIS and hosting
workshops and briefings for policymakers on suc-
cessful applications.
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Annex 1. Macro-Level Criteria

The macro-level indicators include level of national awareness and supply and demand for GIS analyses and prod-
ucts over the last 10 years.

Level of national awareness

* Number of staff (management level, operational level) trained in GIS.

* Number of GIS-related significant events organized (conferences, seminars, and workshops).
* Number of in-country GIS training facilities.

* Spatial distribution of GIS experts in the country.

* Number of regular publications in the GIS field and their sponsoring institutions.

* Number of known decision-makers supportive, not supportive, or even hostile to GIS.

Supply and demand for GIS analyses and products

* Demand characteristics.

® Key users of GIS products in the country.

* How many times decision-makers requested a GIS analysis at policy and managerial levels: in governmental agencies,
international organizations, NGOs, and the private sector?

* How many times the analysis or GIS product was initiated by a donor agency?

* Supply characteristics.

® Evaluation of the capacity of existing GIS centers to satisfy the demand in this field.

® How many GIS facilities (centers, labs, training agencies, etc.) exist in the country: in governmental agencies, international
organizations, NGO'’s, and the private sector?

® What is the average duration of completed projects over the past 10 years?
® How many were completed on time and how many were delayed? What is the average delay time and why?

® At the time of the survey, how many projects were ongoing and how many were planned and approved for execution in 1999?
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Annex 2. Micro-Level Criteria

The micro-level indicators include considerable details on specific GIS projects, including technical aspects, GIS
impacts, and policy dialogue process.

GIS component

¢ Introduction of the GIS component, its purpose in the framework of the project: Brief description of the
technologies and the processes applied. Human resources used (local staff, external expertise, both).

* Was this component initiated or suggested by a donor? An in-country decision-maker? Or the GIS analyst(s)?
¢ Inputs. Which agencies or partners contributed, particularly those providing data?

e Outputs. What type of product was prepared and how was it used within the project and externally?

GIS analysis impact
e Could the project have reached its goal without the GIS component?

¢ What improvement or specific result(s) did the GIS component generate?

¢ Could the GIS output or analysis be provided with existing technical skills or was capacity building an
essential component of the project?

e How has the GIS component been used since completion of the project?
¢ Did the actual GIS output affect management practices or any aspect of development policies? How?

¢ In which domain did changes occur and were these changes translated into new behavior, new regulations, or
new laws?

Policy dialogue

¢ Did consultations take place between the beneficiaries of the output and the GIS analyst(s) during the formu-
lation phase of the project? How were these consultations conducted? Were they undertaken at the behest of
the GIS analyst(s), the client(s), or both? Were they required (i.e., imposed by external direction or voluntarily
agreed to)?

¢ Were the analyst(s) informed of what the outputs were used for?

¢ Have other types of products been requested by the client as a result of consultation with the analyst(s),
following satisfactory use of the initial output?

e [s the dialogue concentrated on products (output) or does it cover policy issues?
* Have policy reforms been initiated as a result of GIS analysis? Were these proposals accepted? If not, why not?
* Does the client regularly visit the GIS Unit? Does the analyst report new findings to the client?

® Does the policy dialogue process between the client and the analyst(s) need strengthening?
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Annex 3. List of National Experts, Coordinator, and
Project Team Leaders

Project team
e Dan Tunstall, WRI

¢ Jake Brunner, (formerly WRI, currently Conservation International)

e André Bassolé, Consultant and Chairman of the Board, EIS-AFRICA (Regional Coordinator of the GIS case
studies)

Country team/Experts

Burkina Faso

e Frédéric Ouattara, Director, National Meteorology Service

* Nestor Compaoré, Head of the GIS Unit, Hydraulic Regional Office, Bobo-Dioulasso

Cote d’Ivoire

¢ Anzoumana Koné, Head of the Geomatics Department, CNTIG

¢ The Comité National de Télédétection et d'Information Géographique (CNTIG)

The Gambia

¢ Ndey-Isatou Njie, National Team Coordinator

Abdoulie Manneh, Program Officer, EIS, National Environment Agency

Baboucar Barry, Private Consultant

The National Environment Agency
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Annex 4. Summaries of Case Studies

BURKINA FASO

Title: ALERTE PRECOCE ET GESTION DE LA SECURITE ALIMENTAIRE A L'ISSUE DE LA CAMPAGNE
AGRICOLE 1997/1998 AU BURKINA FASO

Early Warning and Food Security Management for the 1997/1998 Agricultural Campaign in Burkina Faso

* Beneficiary agency: National component of * Main achievement of the project: Simulation of

AGRHYMET Center for Burkina Faso (Direction de la
Météorologie Nationale, Direction des Etudes et de la
Planification et Direction des Productions Végétales
du Ministere de I’Agriculture, Direction de
I’Aménagement Pastoral et du Foncier du Ministere
de I'Elevage, Direction de I'Inventaire des Ressources
Hydrauliques du Ministere de I'Eau et de
I’Environnement.)

Executive agency: AGRHYMET Center

Financing agency(ies): CILSS, WMO, USAID, Itavry,
FRANCE, THE NETHERLANDS

Starting date: 1996
Completion date: 1997

Goal of the project: To strengthen national early
warning systems by building appropriate tools for
monitoring agricultural production and resulting
status of food security.

Specific objectives of the GIS component: To
process and analyze climate data, agricultural data,
satellite images, topo maps, and population data in
order to provide the required information for the
early warning system.

overall rainfall, spatial distribution of zones showing
a deficit in crop production, availability of an accu-
rate estimate of the crop production before the end of
the agricultural season, allowing the Government to
initiate the appropriate corrective measures (Emer-
gency supply plan of action 1997/98).

Impact of GIS-based findings on policy and deci-
sions (existing or new): A positive impact on policy/
decision-makers (national, regional) and the donor
communities is visible. They are increasingly aware
of the benefits of GIS technology and have greater
trust in the predictions of the national early warning
system. The information derived from the GIS
analyses was used to develop a national plan of
action for emergency food supply. This was made
possible thanks to the spatial distribution of the areas
at risk as shown by the analysis, particularly the
early availability of such information (before the end
of the growing season). Further impacts, particularly
on information policy, are expected in the future. The
system also predicted a later (i.e., 2000-01) deficit in
food production before the end of the growing
season.
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Annex 4. (continued)

BURKINA FASO

Title:

TERRITOIRE

LE PROJET ATLAS DU BURKINA FASO ET LE SCHEMA NATIONAL D’AMENAGEMENT DU

The ATLAS Project of Burkina Faso and the National Land-Use Planning Master Plan

Beneficiary agency: Ministry of Economy and
Finance, in charge of physical planning, other minis-
tries, education centers, regions as decentralized
units, local governments, NGOs

Executive agency: A four-member project team
backed up by international and many national
consultants, and an eleven-member steering commit-
tee

Financing agency(ies): Government of Burkina Faso,
UNDP, ADB (African Development Bank), CONAPO
(National Population Council)

Starting date: Approved in 1987, started on March 1%
1989, revised successively in 1990 and 1998

Completion date: 2" quarter 2000

Goal of the project: To develop and maintain a
spatial database allowing for a continuous updating
and edition of cartographic products meeting the
needs for physical planning, in particular illustrating
the constraints, the potentialities and the distribution
of the countries’ natural resources.

* Specific objectives of the GIS component: To

produce condensed summaries of the “diagnosis”
component of the draft National Land-Use Planning
Master Plan, and to derive aggregated thematic maps
for the regional level.

Main achievement of the project: Six condensed and
descriptive summaries of the diagnosis component of
the draft National Land-Use Planning Master Plan. A
spatial database, source of spatial analysis capacity
for both the Atlas purpose and the development of
the National Land-Use Planning Master Plan.

Impact of GIS-based findings on policy and deci-
sions (existing or new): Intermediate results of the
project are being used by students and researchers on
a personal relationship basis for documenting their
work. At the end of 2000, the project still needed an
extension in order to produce one last condensed
summary. Since the results of the project have not
been officially published, it is difficult to assess its
impact on policy. For the time being, development
projects are being initiated without the required
national framework that was to have been provided
by the National Land-Use Planning Master Plan.
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Annex 4. (continued)

BURKINA FASO

Title: CONTRIBUTION DE L'OUTIL SIG DANS L'ELABORATION DU PROGRAMME D’ACTION NATIONAL
DE LUTTE CONTRE LA DESERTIFICATION (PAN-LCD) AU BURKINA FASO

GIS Contribution in the Preparation of the National Action Programme for Struggling Against Desertification in
Burkina Faso

Beneficiary agency: SP-CONAGESE (Permanent
Secretariat of the National Council for Environment
Management)

Executive agency: Agence pour le Développement
Durable de I’ Afrique du 21*™ siecle (ADDA 21)

Financing agency(ies): Government of Burkina Faso
Starting date: November 1998
Completion date: 1999

Goal of the project: To show the status and trends in
natural resources at national, regional and provincial
levels; to analyze the process of desertification and its
causes; and on the basis of these results, to define
indicators for monitoring and assessing the impact of
priority actions against desertification.

Specific objectives of the GIS component: To
facilitate a spatial presentation of the desertification
phenomenon, to allow for the integration of multi-
source data and spatial analysis, provide national,
regional, and provincial level information, and finally
to provide results of analysis that are understandable
by both analysts and decision-makers. Vegetation
maps, land-cover maps, maps on water resources,
soil maps, grazing areas maps, population and socio-

economic data, data on the use of natural resources,
and administrative maps were compiled, reclassified,
and mapped to a common reference. Evolution maps
were then produced using data at different dates to
show changes (degradation, stability, or reconstitu-
tion of the ecosystem) and statistics were drawn from
these changes.

Main achievement of the project: State of surface
and underground water resources; state of forest and
fauna; livestock resources; identification and model-
ing of ecosystems degradation; ecosystem equilib-
rium; and ecosystem restoration. State of resources
indicate quantitatively and qualitatively the physical
amount and spatial distribution of the concerned
resources.

Impact of GIS-based findings on policy and deci-
sions (existing or new): The results of the GIS
analyses were used during the development phase of
the National Program of Action to identify where in
the country it is necessary to undertake urgent
actions against desertification. The use of GIS and the
results achieved led the CONAGESE to reactivate the
PNGIM, a network of geoinformation producers and
users in Burkina Faso. The PNGIM had been inactive
for some time due to lack of financial support, but
drafting the National Program of Action needed its
input, hence its activation.
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Annex 4. (continued)

BURKINA FASO

Titlee PROGRAMME DE VALORISATION DES RESSOURCES EN EAU DANS LE SUD OUEST DU BURKINA ET
PROJET HYDRAULIQUE RURALE 500 FORAGES

The RESO Programme and the 500 Bore Hole Project

Beneficiary agency: Direction Régionale de
I'Hydraulique des Hauts-Bassins - DRHB (“Hauts-
Bassins” Regional Directorate of Hydraulic)

Executive agency: DRHB, with technical assistance
from EU

Financing agency(ies): European Union
Starting date: 1994
Completion date: 1998

Goal of the project: To develop a master plan for the
management of water resources, following an
ecosystem approach (by river basin) in the project
area.

Specific objectives of the GIS component: To ensure
good planning and efficient management of water
resources in the region. In the rural water supply
component, the objective of the GIS tool was to show
existing water supply facilities (wells and equipped
bore holes) and to plan new locations (taking into
account standard water needs (20 litres/person/day),
figures on population, and the spatial distribution of
the villages in the project area).

Main achievement of the project: Development of a
spatial database with more than 500 thematic derived
maps on water and natural resources. These maps,
produced at a standard scale of 1:500,000, cover the 9

“provinces” of southwestern Burkina. The coverage
extends over 12 regional river basins that form part
of 3 international river basins (Niger, Mouhoun, and
Comoé). Larger-scale maps (1:300,000 or 1:200,000
scales) of smaller areas are also available from the
database. In addition, a set of spatial data composed
of LANDSAT T.M. images are available. The water-
related data in the database were drawn from an
inventory undertaken from February 1996 to Decem-
ber 1997. The spatial database was used recently to
facilitate the implementation of 2 new projects in the
region. The output of these projects was in turn used
to update the content of the database. The spatial
database is freely accessible for query in which
resulting files can be copied. The thematic maps can
be printed on demand, but the satellite data are for
internal use only.

Impact of GIS-based findings on policy and deci-
sions (existing or new): The availability and quality
of the spatial database raised the profile of the
Directorate, including outside the country (visitors/
users from Mali, Cote d’Ivoire, Togo, etc.). The
ministry decided to launch a countrywide project on
“integrated management of water resources” based
on the successful experience of the spatial database
on southwestern Burkina. Other ministries are
requesting technical support for their activities in the
region, based on the use of the spatial database
(Ministry of Health, ministry in charge of identifica-
tion and management of livestock grazing areas, and
trypanosomiasis disease control).
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Annex 4. (continued)

COTE D’IVOIRE

Title: GESTION DE ’ENTRETIEN ROUTIER GRACE A I’OUTIL SIG

Road Maintenance Management Using GIS

* Beneficiary agency: Direction des Routes et Voiries
(Directorate of Roads and Urban Streets)

¢ Executive agency: CNTIG

¢ Financing agency(ies): DRV (national budget)
e Starting date: 1998

¢ Completion date: 1999

¢ Goal of the project: To manage road network mainte-
nance in a rigorous manner according to a new policy
that transfers the operational activities of mainte-
nance from the traditional road network directorate
(DRV) to private companies, in the framework of the
national structural adjustment program.

® Specific objectives of the GIS component: To
develop a spatial database for roads, bridges, and the
like; to devise an easy-to-use query and analysis tool;
to decentralize the spatial databases; and to build
capacity for spatial data handling within the DRV.

* Main achievement of the project: A road network
management system, regional and departmental
thematic maps, and a user’s guide for the system.

¢ Impact of GIS-based findings on policy and deci-
sions (existing or new): Transparency in road
maintenance planning, including the use of objective
criteria to select the roads to be maintained. This has
had a positive effect on awareness within the deci-
sion-making sphere. The system enables precise
knowledge of the number of kilometers of existing
asphalt roads, and the exact number and location of
bridges and similar waterway crossings in the road
network. This has facilitated discussions with finan-
cial institutions in the framework of the Transport
Sector Adjustment Program in Cote d’Ivoire. A
second phase of the program is underway, as a result
of the success of the first phase. It is targeting decen-
tralized management of the network, by setting up a
road network management system in the regional
directorates.
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Annex 4. (continued)

COTE D’IVOIRE

CAS DU SECTEUR DE LA SANTE

Beneficiary agency: Service de la Planification du
Ministere de ia Santé (Planning division of the
Ministry of Public Health)

Executive agency: CNTIG

Financing agency(ies): National budget
Starting date: 1996

Completion date: 1997

Goal of the project: To reduce the imbalance in the
spatial distribution of health care clinics within and
between regions in Cote d’Ivoire; to improve man-
agement of medical and para-medical staff; to track
health-care outcomes and optimize the decision-
making process; to bring the health-care services
nearer to the people. To achieve a balanced level of
economic and social development for the whole of
Coéte d’Ivoire.

Specific objectives of the GIS component: To take
into account the following criteria for planning new
investment in public health clinics: population (any
human settlement of more than 3,000 inhabitants
should have a health center); proximity (any such
human settlement, not being in the catchment area
(5km radius) of an existing health center should have
its own health center); accessibility (availability of a
road leading to that settlement); relative position
(being a “central” settlement with satellite settle-
ments around); and financial capacity (capacity of the
people to contribute financially to the building of the
health center).

APPORT DES SIG POUR UNE GESTION OPTIMISEE DES EQUIPEMENTS SOCIO-ECONOMIQUES:

GIS Contribution to Optimized Management of Socio-Economic Data-structure: The Health Sector

* Main achievement of the project: A spatial database

and a thematic map of potential new health center
locations as a result of the analysis based on the
above criteria. These potential locations will be
compared to other criteria (geopolitics, financial
capacity, etc.) in the event of actual development of a
new health care center. The system provides a fair
basis for planning the extension of the health-care
infrastructure. Existing health sector maps were
produced in order to revise the relative size of these
units. Planning of new investment is made in a more
transparent manner.

Impact of GIS-based findings on policy and deci-
sions (existing or new): Decision-makers in the
Ministry of Health are more confident in their
arguments in favor of financial resources aimed at
increasing the number of health-care centers. Such
requests are illustrated with thematic maps drawn
from the system. Multiplier effect on other ministries
because of the success of the system in terms of
reliable information leading to solid arguments and
increasing credibility of the minister who provides
this type of information. The DRV initiative is an
example of a multiplier effect. Feeling of social justice
in planning extensions of the health-care infrastruc-
ture because the new centers will be developed in
villages that deserve them, and not only in villages
that have strong political support.
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Annex 4. (continued)

COTE D’IVOIRE

Title: SYSTEMES D'INFORMATION GEOGRAPHIQUE ET GESTION URBAINE: CAS DE LA COMMUNE DE
COCODY

GIS and Urban Management: Case of the Cocody Municipality

* Beneficiary agency: Mairie de Cocody (municipality
of Cocody)

Executive agency: CNTIG

Financing agency(ies): Municipality of Cocody
(communal budget)

Starting date: 1996
Completion date: 1997

Goal of the project: To develop a decision-support
tool for urban management based on a good knowl-
edge of the urban land area under administration of
the municipality, the citizens living or working there,
and the activities they are pursuing.

Specific objectives of the GIS component: To build
a cadastral database by integrating various data, such
as areas of the properties, level of investment,
standing and rental value of the buildings, nature of
activities supported, nature and level of taxes paid,
etc. with a view to enhancing decision-making.

Main achievement of the project: Delivery of a GIS-
based tool showing all the land administered by the
municipality. State of the “land reserves” of the
municipality (open space belonging to the municipal-

ity and kept as reserves of land scattered across
various parts of the municipal territory with a view
to satisfying acute future open space needs). Easy
identification of the taxpayers. Identification of all
existing buildings (residential, offices, etc.), assess-
ment of the value of the different properties, identifi-
cation of all economic activities taking place on the
territory of the municipality, and identification and
evaluation of all the taxes paid to the municipality.
Use of the system resulted in an initial increase in the
daily collection of the communal tax on the
Treichville market place (from 300,000 to 900,000 CFA
francs).

Impact of GIS-based findings on policy and deci-
sions (existing or new): The use of the system and
associated improvements in the efficiency of tax
collection increased drastically the municipality’s
revenue. This had a multiplier effect on other munici-
palities because of the financial success of the system.
Initiatives by the municipalities of Yopougon,
Treichville (Abidjan), and three other cities are
examples of this multiplier effect. Nevertheless, there
was a unexpected retreat observed within the Cocody
municipality due to the social and political fallout of
applying the system. The system appeared to be a
threat to those who lost discretionary power. Trained
project staff left and were not replaced.
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Annex 4. (continued)

COTE D’IVOIRE

Title:

CONTRIBUTION DU SIG DANS LES PERIMETRES D’EXPLOITATION FORESTIERE EN COTE D'IVOIRE

GIS Contribution to Forest Concession Management in Cote d'Ivoire

Beneficiary agency: DPIFR - Direction des Industries
Forestieres et du Reboisement (Directorate of Forest
Industries and Reforestation)

Executive agency: CNTIG

Financing agency(ies): World Bank and national
budget

Starting date: 1995
Completion date: 1999

Goal of the project: To better manage the unclassi-
fied forest capital (south of the 8% parallel).

Specific objectives of the GIS component: To show
precisely the spatial distribution of all the forest
concessions in Cote d’Ivoire; to identify the conces-
sionaires for a fair assessment of taxes to be paid; to
achieve a better distribution of tax revenues among
the recipients (government and local entities); and to
allow for a followup on the state of each concession
with respect to degradation and the corrective
measures applied by the concessionaire.

Main achievement of the project: An accurate
definition of the limits of each forest concession
perimeter; accurate definition of the area of each
concession, as a fair basis for tax computation and

also for regulation of timber extraction; a fair redistri-
bution of the tax among the official beneficiaries,
taking into account the portion of the concession
belonging to any administrative entities (sous-
préfectures or districts); a fair basis for solving
disputes; and the potential for decentralizing the
decision process by delegation of some technical
tasks at local level within the DPIFR.

Impact of GIS-based findings on policy and deci-
sions (existing or new): Greater fairness in the
management of the forest concessions (regarding tax
evaluation) due to the use of accurate georeferenced
data on the concessions perimeters. In the past,
boundary errors had led some concessionaires to
work 5 or 10km away from their actual concessions.
The system solved the boundary problem and also
provided accurate values for the concession areas,
including as a basis for tax computation. Increased
efficiency and timeliness: before use of the system,
the statistical data (overall volume of timber har-
vested during the year) necessary to compute the
annual tax would take 2 to 3 years to become avail-
able. With the system, the statistical data are available
soon after the fiscal year-end, allowing tax assess-
ments to be calculated and levied on concessionaires
much earlier. Prompter billing and payment of taxes
has had a positive impact on the national fiscal
balance.
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Annex 4. (continued)

COTE D’IVOIRE

Title: CONTRIBUTION DU SIG DANS LA MISE EN PLACE DES OBSERVATOIRES REGIONAUX EN

COTE D'IVOIRE

GIS Contribution to the Development of Regional Observatories in Cote d'Ivoire

¢ Beneficiary agency: Ministere de I'Intérieur et de
I'Intégration Nationale (Ministry of Interior and
National Integration)

¢ Executive agency: CNTIG

¢ Financing agency(ies): National budget

e Starting date: 1998

¢ Completion date: 1999

* Goal of the project: To integrate regional develop-
ment processes into national development policy,
with a view to transforming Cote d’Ivoire into a
developed nation.

® Specific objectives of the GIS component: To create

a spatial database for each region of Cote d’Ivoire; to
derive thematic maps for each region.

* Main achievement of the project: In addition to the

spatial database, delivery of regional administrative
maps, regional socio-economic infrastructure maps,
and electoral division maps.

Impact of GIS-based findings on policy and deci-
sions (existing or new): Beginning of a decentralized
vision of development. The data from the regional
observatories were used to derive administrative
maps for the regions, regional maps of socio-eco-
nomic infrastructure distribution, and various
thematic maps for electoral purposes, including
options for new administrative divisions for elec-
tions. The regional observatories have not been set up
in the regions yet, because the latter do not have the
required human resources to operate them. Instead,
they are managed by the CNTIG in Abidjan, on
behalf of the Ministry of Interior, and the analyses are
performed by CNTIG on client request.
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Annex 4. (continued)

THE GAMBIA
Title: DETERMINNATION DE SITES DE DEPOT D’ORDURES DANS LA REGION DU GRAND BANJUL

Determination of Waste Disposal Sites in the Greater Banjul Area

* Beneficiary agency: Environmental Quality Working ¢ The project produced a series of useful datasets. The

Group

Executive agency: Environmental Information
Systems Programme in collaboration with the
Environment Quality Working Group

Financing agency: National Environment Agency
Starting date: 6 January 1996
Completion date: 13 April 1996

Goal of the project: The GBA is the fastest growing
urban area in The Gambia, and this is putting an
increasing strain on waste management in the area.
The overall goal of the project is to address the
growing problem of waste disposal in the GBA by
putting in place a sustainable framework for select-
ing new disposal sites.

Specific objectives of the GIS component: To
provide a comprehensive integrated database, using
suitability criteria, and capable of being updated
when necessary; to identify the criteria, compile the
data, and develop a set of options (alternative sites)
for consideration and ultimate selection as sites of
future waste disposal facilities.

Main achievement of the project:

The project contributed to strengthening the dialogue
between institutions. A consultation process took
place among the parties involved in land and waste
management in the country, leading to a consensus-
based set of criteria for waste disposal suitability.

data required for the analyses were collected and
compiled, resulting in sets of digital data. They were
first analyzed to provide potential fields—eligible
sites for waste disposal. These suitable sites were
then checked to test analytical findings against the
reality of the terrain. Then adjustments were made
and final suitable sites confirmed.

The project has confirmed that, indeed, little land is
suitable for waste disposal sites in the GBA. It
enabled production of a spatial database on the
Greater Banjul Area, with possibilities of updating
the data as required.

Impact of GIS-based findings on policy and deci-
sions (existing or new):

Impact on institutional cooperation: The require-
ments of GIS-based analysis brought together institu-
tions involved in waste management which formerly
worked in isolation.

Impact on governance: During the field check, it was
discovered that some of the potential waste disposal
sites were human settlement areas. Analysis of the
reasons behind this unexpected finding showed that
the settlers got their lands from the customary
authorities and these land transactions were not
officially recorded by the land administration
system. The decision was made to initiate a change in
the land administration system in order to include
the customary authorities as an official partner and
take into account their allocation sub-system in the
official land management system in The Gambia.

¢ Impact on EIA implementation: The project showed

that GIS is a valuable tool in carrying out an EIA
related to land management.
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Annex 4. (continued)

THE GAMBIA

Titlee AMENAGEMENT DU TERRITOIRE POUR LE DEVELOPPEMENT ET LA PROTECTION DE

L'ENVIRONMENT

Land-Use Planning For Development and Environmental Protection

* Beneficiary agency: Government of The Gambia

¢ Executive agency: National Environment Agency

¢ Financing agency: FAO

e Starting date: February 1998

e Completion date: November 1999

¢ Goal of the project: The main objective of the Project
was to develop policies that would enable the
government to apply modern concepts of land-use

planning and management in order to increase rural
agricultural production.

* Specific objectives of the GIS component: To

integrate soils data with data on climate, agro-
ecological zones, and farming systems to develop
land suitability models for different crop types.

Main achievement of the project: The land suitabil-
ity models that have been developed are currently
being used by the Soil and Water Management Unit
of the Department of Agricultural Services.

Impact of GIS-based findings on policy and deci-
sions (existing or new): The final results of the
project have helped develop land-use policy recom-
mendations, which have already been submitted to
the Government for adoption.
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Annex 4. (continued)

THE GAMBIA

Titlee CARTOGRAPHIE DE L'UTILISATION ET DE L’'OCCUPATION DU SOL

Land-Use/ Land-Cover Mapping

Beneficiary agency: Government of the Gambia
Executive agency: National Environment Agency
Financing agency: GTZ-USAID

Starting date: January 1997

Completion date: March 1998

Goal of the project: To provide the information on
natural resource base for enhancing the planning and
management of natural resources and the environment.
Specific objectives of the GIS component: To provide
an integrated land-use digital database as the basis for

developing a framework for periodically monitoring
land-use changes throughout the country. To analyze

and assess these changes and thus guide development.

Main achievement of the project: It is generally
accepted in The Gambia that the appropriateness of
the prevailing land-use pattern, upon which produc-
tivity improvement depends, is questionable.! The
changes in land-use over time, including the pace
and nature of such change, is misunderstood. This is
primarily due to the lack of time-series information
on past land-use patterns. This Project has generated
a baseline of information that future studies of land-
use dynamics can build upon.

In addition, the project has produced a land-use
database, a valuable analytical tool allowing the NEA
to meet many user needs.

Impact of GIS-based findings on policy and deci-
sions (existing or new):

Impact on the implementation of development
projects: The availability of land-use maps, especially
the spatial database, facilitated the launch of many
development projects. The Department of Forestry
used the data to carry out a national forest inventory
aimed at improving forest management in The
Gambia. The Department is currently using the data
for management of both national and community
forest parks.

Similarly, the World Food Programme also utilized
the digital data to develop a food-aid distribution
strategy for The Gambia. Combined with population
data, the resulting output was used to assess food-aid
requirements.?

Impact on awareness: The availability of a spatial
database covering the entire country and its use as a
source of concrete examples of GIS applications has
had a positive impact on awareness. One of the many
officials intrigued by the system was the head of police
services, who showed a great deal of interest in it after
seeing a demonstration of its possibilities at the NEA.

Land is deteriorating: In some places, the usefulness of the land for production purposes is being lost due to a number of
reasons including inappropriate use of the land. Other factors include loss of soil nutrients, erosion, etc., most of which are
man induced resulting from misuse, mismanagement or overuse. Some of the uses contributing to land degradation include
overgrazing, conversion of fertile land into settlements and indiscriminate felling of trees resulting in serious deforestation.
There may be a lot of land-use information but the inappropriate use of such information may also lead to degradation.

The idea was to determine food-aid requirements of different communities based on a number of factors including amount of
cultivable land available and sustainable production levels. These are, to a large extent, dependent on land-use and other

production patterns.
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Annex 4. (continued)

THE GAMBIA

Title: REVISION DU SCHEMA DIRECTEUR D’AMENAGEMENT ET D'URBANISME DE LA REGION DU
GRAND BAN]JUL

Revision of the Greater Banjul Area (GBA) Master Plan

* Beneficiary agency: Department of Physical Plan-

ning and Housing

Executive agency: Department of Physical Planning
and Housing, assisted by the National Environment
Agency

Financing agency: National Environment Agency
Starting date: July 1995
Completion date: September 1996

Goal of the project: To revise and update the GBA
master plan in accordance with the Physical Planning
and Development Control Act.

Specific objectives of the GIS component:

To redesignate appropriate land-use classes and
zones in the GBA with a view to addressing the
fundamental problems associated with the existing
spatial distribution of population; to map out the
spatial delimitation of the Greater Banjul Area; to

identify and collate all relevant land-use and other
socio-economic data; to integrate all relevant
datasets; to identify and delineate areas earmarked
for densification, upgrading, and preservation; and to
produce a land map of the GBA showing all the land-
use categories as defined in the master plan.

Main achievement of the project: The GBA is the
largest, fastest growing urban area in The Gambia,
with a projected population increase of more than
half a million by 2005. In this regard, the Project has
succeeded in putting in place a plan that seeks to
utilize the land resources of the area in a judicious
and equitable way, so as to satisfy the needs of the
growing population for housing, infrastructure,
social, and community facilities.

Impact of GIS-based findings on policy and deci-
sions (existing or new): The master plan is a major
policy document whose implementation has far-
reaching impacts on the general population. The
redesignation of major land-use zones are direct
consequences of the GIS findings.
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Annex 5. List of Abbreviations and Acronyms

AARSE ..o African Association of Remote Sensing for the Environment
ACDI/VOCA .....cvenns Agricultural Cooperative Development International/Volunteers in Overseas Cooperative Assistance
AGRHYMET ........ccccceuvuns Centre Agro-hydro-météorologique de Niamey au Niger

Agriculture and Natural Resources

Associates in Rural Development, Inc.

Bureau d’Etudes et de Recherches Appliquees

Bureau National d’Etudes Techniques de Développement (National Bureau for Development Studies)
Centre de Cartographie et de Télédétection (Center for Cartography and Remote Sensing)

Comité Inter-Etats Permanent de Lutte contre la Sécheresse dans le Sahel (International Standing
Committee on Fighting Drought in the Sahel)

CNTIG ..o Comité National de Télédétection et d'Information Géographique (National Committee for Remote
Sensing and Geolnformation)

CRE ..o Centre de Recherche en Ecologie (Ecology Research Center)

CREPA ..o Centre de Réseau pour 1’Eau Potable et 1’Assainissement a Moindre Cofit (Network center for Low
Cost Drinkable Water and Sanitation)

CURAT ..o, Centre Universitaire de Recherche et d’Applications en Télédétection (University Center for Research

and Remote Sensing Applications)
Direction de I’Analyse et des Statistiques Urbaines (Directorate for Urban analysis and statistics)
Direction Générale de Controéle des Grands Travaux (Directorate-General for Public Works Oversight)
Direction Générale de I'Hydraulique (Directorate General for Water Resources)

Direction des Industries Forestieres et du Reboisement (Directorate for Forest Industries and Refores-
tation)

Ecole Inter-Etats des Ingénieurs de I'Equipement Rural (Intergovernmental Engineering Center for
Rural Development)

Environment Information System

Enhancing Environmental Research Capabilities

Gambia Environmental Action Plan

Geographic Information Systems

Gambia-German Environmental Management Project

Gesellschaft fuer Technische Zusammenarbeit (German Organization for Development Cooperation)
National Environmental Agency

Institut de Géographie Tropicale (Institute of Tropical Geography)

International Resources Group, Inc.

Information Working Group

Laboratoire de Télédétection et d’ Information Géographique (Remote Sensing and Geolnformation
Laboratory)

Plan d’Action National pour I'Environnement (National Environmental Action Plan)
Policy Consultative Group

Programme National de Gestion de I'Information sur le Milieu (National Program for Environmental
Information Management)

Programme National de Gestion des Terroirs (National Program for Rural Land Use Management)
United Nations Development Programme

United Nations Environment Programme Global Resource Information Databases/Arendal
United Nations Sudano-Sahelian Office

United States Agency for International Development

World Resources Institute
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Annex 6. The Joint USAID/WRI Information
Working Group Members

The joint USAID/WRI Information Working Group for Africa is composed of:

e Paul Bartel, Environmental Monitoring and Informa- ¢ Henri Josserand, Senior Associate, Associates in
tion Systems Advisor USAID Rural Development

e André Bassolé, Chairman, EIS-Africa ¢ Dan Tunstall, Director, Information Program, WRI

¢ Jake Brunner, formerly Senior Associate at WRI, ¢ Frank Turyatunga, Project Director, ACDI/VOCA,
currently Senior Director, Mainland Asia, Asia-Pacific Uganda

at Conservation International

* Bob Winterbottom, Senior Manager, Environment
e Leif Christoffersen, Chair, UNEP/GRID-Arendal and Natural Resources Group, IRG.
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Annex 7. Maps from Case Studies

Map 1. Number of Users per Modern Water Supply Facility by Provinces in Southwestern Burkina Faso
Map 2. Protected Areas of Cote d’Ivoire

Map 3. Identification of Possible Sites for Waste Disposal (The Gambia)



