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While Africa is rich in resources, there are a great many development problems to overcome

before the benefits of these resources can be fully realized. According to Agenda 21 of the United

Nations Conference on Environment and Development (UNCED) at Rio de Janeiro, Brazil, "In order

to promote sustainable development, more extensive knowledge is required of the Earth's carrying

capacity, including the processes that could either impair or enhance its ability to support life"

(UNCED p. 259). Agricultural development has to meet the challenge of feeding expected global

population increases. This means that agricultural land use should be carefully monitored and

managed so as to increase the productivity of good land and avoid further exploitation of marginal

land. Of equal importance is the monitoring and management of forests, rangeland and water

resources, as well as the distribution of population.

Given the magnitude of the problem of assessing the Earth's resources and measuring its

carrying capacity, modern science and technology are the keys to acquiring and analyzing the basic

data needed to achieve the extensive knowledge required to understand the actions and interactions

related to land, in particular those among the components of the nexus: food security, population and

the environment. For the first time in history technology has advanced to the point where man now

has the capacity to measure the Earth's resources, monitor the environment on a regular basis, and

use this information to develop strategies that will achieve sustainable development while preserving

the environment. Within the past two decades, a mere twenty years, scientists have adapted satellites

and computers into a system for collecting and analyzing data pertaining to all aspects of land and its

resources without which man could not hope to acquire the information necessary to make the

decisions required to achieve sustainable development.

Now there are almost no limits to the kind and quantity of data that can be collected and

analyzed through the use ofa multiplicity of systems. Satellite systems have been designed to image

objects as small as a few centimeters in size to covering whole continents or whole hemispheres on

a single scene. Furthermore, imaging devices carried on satellites can "see" more than the human eye

because they can record energy reflected from objects on the earth in wave lengths that are beyond

the range of human sensors. For example, recording data in the near infrared range of the

electromagnetic spectrum (just beyond the visible range) provides more information about the

condition ofvegetation than can be seen by the unaided human eye. Near infrared is also better for

distinguishing between moist and dry soil, an important feature for agricultural applications. Cloud

penetrating radar is useful in perpetually cloud covered areas ofthe tropics. Ground penetrating radar

can be used for collecting information about the layers of soil and rock below the earth's surface.

These data can then be transmitted directly to ground processing stations or relayed by satellite
communication systems to any point on earth for processing and distribution to those who have to

make decisions about how the earth's resources shall be utilized.

Computers can turn these billions of bits of data into picture-like images or process them to

enhance virtually all natural and man-made features on or near the surface of the earth for ease of

interpretation and better understanding. Geographic Information Systems (GIS) have been devised

to arrange this information into single themes or complex combinations for accurate analysis. An

important asset of these systems is their data handling capacity. Firstly, they allow the ingestion of
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data of different origin, content and format. Secondly, they offer to the operator a great flexibility in

manipulating the data, merging and composing it, and displaying it in a user friendly and appropriate

form. Lastly, they allow the integration of data into a value added product, with information power

much higher than the data it consists of, which can be customized to meet user's requirements. They

are extremely valuable tools for both research and application activities, as well as for the decision-

making process. As a practical example, a parcel of land may be considered suitable for agriculture

if layers (which are separated datasets of distinct themes that can be superimposed for integrated

analysis) offavourable soil, aspect, rainfall, temperature and accessibility all converge to that parcel.

Another layer showing tse-tse infestations may, however, invalidate the previous suitability

determination but this information is vital to investors.

The power of these tools depends not only on the technical characteristics, but also on the

quality of input data, particulary the "age" of that data. They are built to allow for the continual

updating of their database through additional ingesting of new data at any time. In this context, as

mentioned before, earth observation from space provides a coherent, objective and regular source of

input data for information systems, at various degrees of details that would suit most applications of

land management, which otherwise would require extreme time-consuming and expensive operations

and processes. Remote Sensing and GIS are complementary because the first has the capacity to

collect large amounts of data, and GIS is the nowadays the best practical means available to convert

these large amounts of data into useful information.

Africa has not been left behind in this world of rapidly changing technology. Remote sensing

technology has been applied successfully in Africa almost from the inception of the satellite

programmes. Beginning in the early 1970s orientation seminars and workshops were held throughout

the continent to determine the interest in and acceptability of the technology. The United Nations

Economic Commission for Africa soon recognized the value of the technology for identifying and

monitoring resources in its member countries. Among other things ECA supported the development

of regional centres in Burkina Faso, Kenya, Niger and Nigeria. These centres were designed to

provide training and technical assistance for resource managers. As the applicability of the

technology for monitoring natural disasters, particularly drought and desertification, became apparent,

drought monitoring centres were established in conjunction with meteorological centres. Universities

began offering courses in remote sensing and GIS in support of programmes in agriculture, forestry,

biology and others. Many countries began establishing national centres to ensure that all government

departments had access to the technology. With the assistance of foreign aid donors, the use of the

technology was applied to development projects which required geographic information. These

projects included development of river basins, forest conservation, large irrigation schemes, regional

soil studies and many others. Now the technology is available to virtually every potential user in

every country.

Several African initiatives currently active in the promotion of theses technologies are worth

noting: We find the two series of regional conferences Marisy93 and 95, created in 1993 to earmark

the International Space Year, and AFRICAGIS, which was recommended during the realization of

TUNIGIS'91 and which then became an initiative of both UNITAR and OSS; the World Bank EIS

Sub-programme for Sub-Saharan Africa; and the FAO project AFRICOVER, intending to provide

a digital GIS database of the whole continent on land cover and land use. To the above, we should

add the series of the UN Regional Cartographic Conferences for Africa, organized by ECA.
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In an assessment carried out in 1994-95 by ECA, it was found that the majority of the more

than eighty organizations visited are successfully utilizing the technology for mapping, resource

analysis, crop monitoring, forest management, environmental monitoring, land use studies and others.

Every country has from five to fifteen departments or groups working on projects within these

application areas. With the help of aid donors, these departments have developed small staffs of

scientists who are well-trained in all of the modern technologies associated with resource analysis and

environmental monitoring. For the most part they are equipped with the latest computer hardware

and software and seem to be applying this technology appropriately. Measured against the skill levels

and the hardware and software being used in industrialized countries, African resource managers are

at a higher than expected level of technology utilization.

However, there are still many problems confronting the utilization of these information

technologies in Africa. With few exceptions, the countries have not incorporated them in the

implementation of national programmes in a systematic manner. Applications are normally done on

an ad-hoc basis and are limited, or are project driven, which conclude as soon as the project

concludes.

Concerning remote sensing from space, a major indicator of the utilization of this technology

is the purchase of satellite imagery by both national and regional organizations. According to one of

the major suppliers of satellite imagery, African organizations are purchasing far less satellite imagery

than similar organizations in other developing countries throughout the world. The only continuously

operating receiving station on the continent is in South Africa, covering the southern and a small part

ofthe eastern sub-regions. Other stations, such as the one foreseen to be installed in Ouagadougou,

have never materialized, and the portable station placed in 1995 in Nairobi was dismantled after only

one year of operation, due to the fact that they did not sell a single scene. The station at Mas

Palomas has operated only intermittently.

The experience of the Station in Nairobi poses serious doubts about the real ability of

decision-makers to use this technology. In other parts of the world receiving stations have been

developed in response to a demand for imagery. The demand in Africa apparently has not yet

developed to the point where full-time receiving stations are economically feasible, which indicates

the need for further development and utilization of the technology. Lack of demand for satellite

imagery is not necessarily a lack of interest in remote sensing but rather an indication that resource

development has not yet generated a strong demand for land resource and environmental data.

Concerning GIS, it has been argued that the low level of utilization lies in the fact that the

digital databases they require to function (the fuel of the vehicle) are simply not there. It is true that

these databases are time-consuming and expensive to built, and in many cases the source data from

which the digital data is converted do not exists or are obsolete or unreliable. In other cases, when

some digital data-sets exist, they can not be integrated among a given information system that would

require the combined information of these data sets. Further, the establishment of Geographic

Information Systems and particularly that of their databases require extreme careful conceptualization

and modeling, within the framework of a national, provincial or municipal information infrastructure.

Otherwise the high front-end costs coupled with confusion and frustration will by far outweigh any

gains and the results will prove damaging and may delay or destroy further attempts to use this

technology.
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Among the constraints that have been quoted in various studies and fora as possible

explanations ofthe confined status in the use ofgeographic information technologies in some African

countries, we find, as a major one, the lack of awareness and commitment by decision and policy

makers with regard to the potential benefits of these information technologies. The real value of *
geoinformation is not understood and prized and consequently the formulation of national policies

that can provide a framework for the promotion and appropriate use of these technologies also
suffers. In such environments institutional capacity building and the creation of endogenous technical

capacity are inhibited. There is no proper assessment, if any, ofuser needs and there is lack of product

marketing. There is no adequate funding for the purchase of hardware, software and data. There is

no coordination among national institutions that are data providers, data custodians and data users.

There are no clear rules concerning the flow of spatial information: access, provision, custody, etc.

Moreover, the participation or development of the private sector is not encouraged as many

governments consider that the management and custody of the spatial information of their territories
is exclusively their own responsibility

In those countries experiencing some of all of the above constraints, the stake-holders who

are responsible for the sustained and improved use of land resources (comprising with priority those

involved in managing the nexus issues), from the public sector - including policy-makers, from
research institutions, the academia, the private sector and the international development partners,

should get together in a coordinated manner to find and agree on ways and means to overcome the

existing constraints and create the required enabling environment that would lead to the establishment

of sound national/local information infrastructures of which geographic information technologies
would be a natural component.

In summary, despite the problems identified, the status of the geographic information
technologies in Africa looks promising, but further and continued efforts must be done in order to

promote their effective use. These technologies are not simply monitoring tools. They provide

managers with greatly expanded capabilities for managing land resources much more effectively

which will accelerate the economic development of the member States, the sub-regions and the
continent as a whole.


