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FOREWORD 

This report presents the proceedings of the first National Symposium on the applications 
of Geographic Information Systems for Efficient Data Storage and Handling in Kenya. 
The symposium was held on 5-6th March, 1992 at the Nairobi Hilton Hotel with the 
following objectives. 

(1) To create awareness on the existence of GIS in Kenya 
(2) To identify institutions with GIS capability in Kenya for the purpose of strengthening 

co-operation amongst them 
(3) To create a linkage or network of GIS users in Kenya 
(4) To promote the use of GIS in Kenya 

The seminar addressed itself to issues such as: 

(1) What are the information gaps and needs? 
(2) What is currently existing in the data bases? 
(3) How can information transfer be strengthened? 
(4) How can the planners and development officers benefit from the existing 

information? 
(5) What are the priorities for the future? 
(6) How can scientific research benefit from GIS? 

The specific topics covered included use of GIS in: (i) wildlife conservation, (ii) early 
warning systems and food security, (iii) quelea habitat mapping, (iv) instant data 
communication in migratory pest control, (v) animal diseases research, (vi) insect 
research, (vii) tertiary educational institutions, (viii) UNEP, (ix) resource planning and (x) 
the economics of installing a GIS. 

The presentations consisted of three plenary sessions, one practical session and three 
group discussions. For each plenary session and the working groups there was a 
chairperson and a rapporteur as follows. 

Session Chairperson Rapporteur(s) 

I Dr. F.N. Muchena Mr. P.T. Kamoni and Miss Grace Njogu 

II GIS demonstrations (open session) 

Computer demonstrations: 
The use of GIS in soil surveys 
and land evaluation P.T. Kamoni, P.F. Okoth, and P. Kimotho 
(KSS) 
The use of GIS in animal diseases 
research Rüssel Kruska (ILRAD) 

Poster demonstrations: 
The use of GIS in the Department of Resource 
Surveys and Remote Sensing R. K. Sinange (DRSRS) 

The applications of GIS in insect research Henry Meena (ICIPE) 

Producing thematic Maps using GIS Peter Lentjes and Peter Maingi 
(Winand Staring Centre, 
The Netherlands and KSS) 
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Session Chairperson Rapporteur(s) 
tir Dr. Norbeto Fenandez Dr. W.N. Wamicha 

Mr Henry Meena 

IV Group discussions Chairperson Rapporteur(s) 
Group 1 Mr. G.N. Kibata Mr. J.R. Rachilo 
Group II Russell Kruska Miss Lucy Chege 
Group III R.K. Sinange Mr. M.M. Gatahi 

V Open session Chairperson Rapporteur(s) 
Dr. F.N. Muchena Mr. P.F. Okoth 

Miss Lucy Chege, 
Mr. J. Rachilo 
Mr. M.M. Gatahi 

In total 11 technical papers were presented during the symposium by participants from 
both local and international bodies. After the presentations and group discussions, a 
summary of the recommendations were prepared and are contained in this report. One 
notable recommendation is the one regarding the formulation of a committee to organize 
and identify areas of cooperation amongst the GIS users in Kenya. We hope that this will 
be achieved through KARI's co-ordination as was recommended during the workshop. 

Finally, KARI, wishes to thank all the people whose participation in one way or another 
made this first symposium on the applications of Geographic Information Systems (GIS) in 
Kenya possible. 

Special thanks are extended to non-KARI employees who made topical contributions to 
the symposium within short notice when approached. Their goodwill and willingness 
demonstrates the spirit of cooperation which exists in Kenya amongst the GIS users. 

The government of The Netherlands is especially gratified for its financial and technical 
support before and during the symposium. With regard to this, Mr. Eric Smaling of the 
Winand Staring Centre is especially acknowledged for initiating the idea of holding this 
important symposium in Kenya. The staff of Kenya Soil Survey who arranged and 
organized the symposium are highly acknowledged. Special thanks go Mr. Wilson Aore 
for the contacts he made with all the contributing scientists and institutions who 
participated in the symposium. 

The session chairmen, rapporteurs, and individuals who held practical computer and 
graphical demonstrations are highly acknowledged. Mr. Russell Kruska of ILRAD, Mr. 
Peter Kamoni, Peter Maingi and Peter Kimotho of Kenya Soil Survey, Mr. Peter Lentjes of 
the Winand Staring Centre and Mr. Reuben Sinange of the DRSRS are all acknowledged 
for their demonstrations. 

Finally, the Rockefeller Foundation is acknowledged for providing the financial support for 
publishing the proceedings of this first symposium in Kenya. Dr. John Lynam is especially 
thanked for responding with a lot of understanding when the Foundation was approached 
for this purpose. 

Cyrus G. Ndiritu (Dr) 
Director, KARI 

P. F. Okoth 
Symposium Co-ordinator 
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OPENING ADDRESS 

Hon. Kirugi L M'Mukindia MP, 

Minister for Research, Science and Technology 

Mr. Chairman, H.E. The Ambassador of the Kingdom of The Netherlands 
distinguished guests ladies and gentlemen. It gives me great pleasure to welcome 
you all to this symposium on the "Applications of Geographical Information Systems 
for Efficient Data Storage and Handling in Kenya". For those of you who are visiting 
Kenya from other countries and those from outside Nairobi, I welcome you to Kenya 
and to Nairobi respectively and wish you a pleasant stay here. 

The subject of this symposium which is " The applications of GIS for Efficient Data 
Storage and Handling" is important. This is especially the case in most developing 
countries where basic information for planning is either lacking or is not yet compiled 
in a comprehensive or systematic, easily accessible manner. 

OBJECTIVES OF THE SYMPOSIUM 

The symposium has been organised by the Kenya Agricultural Research Institute 
(KARI), with, I'm told, the following objectives:-

1 ) To create awareness on the existence of GIS in Kenya 

2) To promote the use of GIS in Kenya 

3) To identify different database formats in use in Kenya 

4) To promote GIS networking in Kenya 

APPUCATION OF GIS 

Mr. Chairman, I'm informed that GIS is one of the most recent automated technology 
advancement in the world used for generating spatial inventory maps and for 
maintaining tabulated information. It is one of the formalised computer-based 
information systems capable of integrating data from various sources to provide 
information necessary for effective decision making. The primary advantage of GIS 
is the ability for rapid access to organised, understandable and up-to-date 
geographic information. The system can be used to produce information on land 
use, agricultural statistics, rangeland changes, urban changes, pest infestation etc.. 
The application of GIS is therefore an invaluable tool for planning for development. 
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STORAGE OF GEOGRAPHIC INFORMATION 

In the past, geographic information has been stored in archives in different 
departments by various authorities. Such information has been either in scientific 
reports or in maps which in most cases are too voluminous and cumbersome to 
handle easily and efficiently. It is therefore, to our great relief, that technology has 
advanced to such an extent that this information can now be stored in a single 
database in a computer and accessed easily by users. In fact, several layers of 
geographic information can be stored in a single database and analysed together to 
give the results desired by the user. A GIS is therefore, not only useful for research, 
but has wide planning applicability. 

GIS USE IN KENYA 

Mr. Chairman, the use of GIS has not been widespread in Kenya because of:-

1 ) Lack of awareness of the existence of the technology 

2) Lack of expertise 

3) Lack of funds to finance GIS projects 

4) Lack of database formats 

The first GIS unit in Kenya was put in place in 1985 at UNEP headquarters in Gigiri. 
Since then other institutions have put up GIS units in place. These institutions 
include: Department of Resource Surveys and Remote Sensing (formally KREMU), 
Regional Centre for Services in Surveying, Mapping and Remote sensing, The 
Kenya Wildlife Services, The International Laboratory for Research on Animal 
Diseases (ILRAD) and the Kenya Agricultural Research Institute (KARI). 

This is a positive development which requires encouragement. It is my hope that 
after this meeting more institutions shall see the benefits of using a Geographic 
Information System in their daily data handling and management. It is also my 
sincere hope that a strong linkage is going to develop between the institutions and 
the data users in all spheres of national development. 

COMPATIBILITY OF DATA-BASE FORMATS 

Mr. Chairman, there are some problems associated with the use of GIS in Kenya. 
These revolve around the GIS database formats adopted by the different institutions. 
I am informed that information exchange between such institutions can only take 
place if the data formats are compatible with each other. Thus there is an urgent 
need for the standardization of database formats used in Kenya. This issue should 
form one of the most important subjects to be discussed and agreed upon during this 
symposium. Such agreement should lead to the standardization of database formats 
which will enable easier and faster information transfer and exchange on a national 
and even regional level. 

I have noted that in this symposium there are members of the diplomatic corps, 
members of the donor cummunity, representatives of different Government 
departments and eminent scientists who are going to deliberate together in trying to 
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find solutions to some of the mentioned problems. I am sure that your deliberations 
will be successful so that we can all look forward to a new era in which most data­
base formats are compatible thus reducing duplication and enhancing efficiency. 

CONCLUSION 

Mr. Chairman, without taking too much of your time, I would like to wish the 
participants success in this symposium. I look forward to your advice and 
recommendations as to how Kenya can benefit further by stengthening sound data 
storage and handling techniques. I would like to thank the organisers and the 
Government of the Kingdom of Netherlands for funding the symposium. Let me take 
this opportunity to reiterate our appreciation for the tremendous assistance by The 
Netherlands. 

It is now my duty and pleasure to declare this symposium on "The Applications of 
Geographic Information Systems for Efficient Data Storage and Handling" officially 
open. 

Thank you 
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TWENTY YEARS OF NETHERLANDS ASSISTANCE TO THE KENYA SOIL 
SURVEY 

Charge d'Affaires of the Embassy of The Kingdom of The Netherlands 

Honourable Minister, Director of KAR I, Chairman and other organizers of the 
symposium. 

Ladies and Gentlemen, only an approximate 25% of Kenya's land surface has a high 
or medium suitability for rainfed agriculture. This land is already intensively used and 
is given little or no time to recover after a period of cropping. The dangers of 
erosion, nutrient depletion, salinization and desertification are pertinent and require 
judicious land use planning at national, district and farm level. The Kenya 
Agricultural Research Institute, organizer of the present symposium, investigates 
and attempts to tackle the problem of land degradation. The Government of the 
Netherlands cooperates with several KARI research centres, one of them being the 
National Agricultural Research Laboratories, and in particular its section known as 
the Kenya Soil Survey. Since 1972, Kenya Soil Survey has been receiving technical 
support from the Government of The Netherlands through a bilateral cooperation 
programme. Expatriate support was initially high, with 7 experts in 1975, but was 
gradually diminished to 2 experts in 1985. During the 70's, the expatriate staff was 
mainly involved in soil survey, land evaluation and on-the-job training. During the 
80's, competent Kenyan staff took over most managerial responsibilities and the 
Dutch staff had an advisory rather than an executive task. In 1988, it was decided 
that permanent institutional support was no longer necessary and donor support 
continued thereafter on a lower profile. On behalf of the Netherlands Government, 
the Winand Staring Centre for Integrated Land, Soil and Water Research, based in 
Wageningen, strengthened its already existing ties with Kenya Soil Survey through a 
so-called Twinning Arrangement. By 1992, national staff included 17 research 
officers with academic degrees, and 15 technical officers with diplomas in soil 
survey. 

After 20 years of surveys at different scales, the Kenya Soil Survey has collected a 
considerable amount of data on landforms, soils, climate, vegetation and landuse. 
The output of Kenya Soil Survey in terms of reports and maps comprises (I) the 
Exploratory Soil and Agro-climated Zones Maps on a scale of 1:1,000,000, (II) 13 
reconnaissance maps and reports of the Lake Basin Districts and large parts of 
Narok and Kajiado District, and Coast and Eastern Province on a scale of 1:100,000 
to 1:250,000, (III) 160 mainly commissioned, detailed surveys and site evaluations, 
and (IV) numerous miscellaneous reports, internal communications and conference 
papers. 

With such a data set, Kenya Soil Survey should be able to play a role in land use 
planning, issues of urgency, providing data on both the productivity as well as the 
vulnerability of soils in the different agro-ecological zones of Kenya. A current 
example is the involvement in a soil and landuse survey of the Narok District, home 
to the Maasai, whose livestock shares the extensive grazing grounds with Kenya's 
game. Increasing land-pressure in surrounding districts such as Kisii, Kiambu and 
Nakuru has caused migration to Narok, which has produced rapid changes in the 
Narok District's present-day appearance. The land, which has a moderate to high 
potential for crops like wheat, barley, potatoes and maize, is rented or bought by 
agriculturalists and increasingly put to crops. To feed its growing population, Kenya 
needs to cultivate these areas badly. Meanwhile, however, both the 
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Maasai community as well as the magnificent game parks are threatened severely 
by the increasing occupation of land by farmers and companies. In order to try to 
keep the ecological balance right, Kenya Soil Survey is in a position to indicate, from 
a biophysical perspective, which areas could be explored and which areas should be 
left untouched. Land use planners will then be better able to indicate areas to be 
used for agriculture, grazing, game parks, and other purposes. 

The dissemination of land information to the different users in the field of agriculture 
is of primary importance. Until lately, much of the information gathered by Kenya 
Soil Survey has been underutilized as too few people know where to find it, or how 
to interpret it. Fellow soil scientists can easily master the information provided on 
maps and in reports, but this is often not the case for users in related fields, such as 
landuse planners, district and divisional officers, and KAR I colleagues at national 
and regional centres. Their specific though soil-related questions require "digestible" 
answers from soil scientists. When confronted with aggregated information that is 
commonly presented on soil maps, these users may not be able to identify and 
interpret the relevant constituents. In addition, part of the data set may have been 
obsolete, 10-20 years after collection. Hard-copy maps and reports, however, do not 
allow easy updating. 

The services Kenya Soil Survey can render in this respect can be greatly improved 
with the recently acquired Geographical Information System, allowing easy retrieval, 
manipulation and presentation of land data. We may think of an intended agro-
forestry project in the Kisii District, which requires land with slopes above 8%, soils 
deeper than 120cm, and an average annual rainfall exceeding 1800mm. With the 
Geographical Information System, Kenya Soil Survey can indicate where these 
areas are to be found, by overlaying rainfall, slope and soil depth files from the 
database, in combination with the specified boundary conditions. Similarly, an area 
around Taveta may be earmarked for irrigated cotton. The implementing agency 
requires information on the present level of salinity in the topsoil, the drainability of 
the subsoil, and the expected efficiency of fertilizer use. Kenya Soil Survey is able to 
collect the necessary information, that is, electrical conductivity of the topsoil and the 
irrigation water, texture and hydraulic conductivity of the subsoil, and nutrient 
availability and retention capacity of the whole profile. When overlaying the results, 
the client can judge whether implementation is feasible. 

In the field of GIS, both national and international linkages are needed to avoid 
duplication of efforts and enhance efficiency. Examples are the Department of 
Resource Surveys and Remote Sensing in the Ministry of Planning and National 
Development, the Regional Centre for Services in Surveying, Mapping and Remote 
Sensing and the United Nations Environmental Programme. Because of these 
anticipated linkages, the choice of hardware and software at Kenya Soil Survey was 
largely governed by the need for compatibility to similar GIS configurations in the 
country. Attached to the GIS were a general manager, a database officer, and a 
cartographer, who received thorough training on the subject. 

It is my view that donor agencies are all too eager in "dumping" the hardware and 
software of GIS configurations into/African countries without paying sufficient 
attention to staff training and management. The system often ends up catching dust, 
remaining grossly underutilized and not meeting a fraction of the intended goals. It 
is a challenge to both donor and user organizations to prevent or correct such 
situations. With this possibly provoking statement, Mr. Chairman, I would like to 
conclude my contribution by wishing you a very successful symposium. 
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ACRONYMS 

AGRHYMET 
ARTEMIS 
AVHRR 
CILSS 

DC/PAC 
DC/PAC 
DLCO-EA 
DRSRS 
EIS 
FAO 
GEF 
GEMS 
GIS 
GRID/PAC 
GSFC 
GTZ 
IBRD 
INFOTERRA 

IP 
IUCN 
KARI 
KSS 
KWS 
Landsat 
LU 
NASA 
NDVI 
NOOA 
NORAD 
NPPDs 
OCA/PAC 
RCSSMRS 

RTPC 

SADC-ELMS 

SPOT 
TM 
UNDP 
UNEP 
UNITAR 
UNSO 
USAID 

Agro-Hydrometeorological Centre 
Africa Real Time Environmental Information System 
Advanced Very High Resolution Radiometer 
Com mité Permanent Interétats de Lutte contre la Sécheresse 
dans le Sahel 
Desertification Control/Programme Activity Centre 
Desertification Control and Programme Activity 
Desert Locust Organization for East Africa 
Department of Resource Surveys and Remote sensing 
Environment Information Systems 
Food and Agriculture Organization of the United Nations 
Global Environment Facility 
Global Environment Monitoring System 
Geographical Information Systems 
Global Resource Information Database/Programme Activity 
Goddard Space Flight Centre 
Gesellschaft fur Technische Zusammenarbeit 
International Bank for Reconstruction and Development 
A global decentralised network of sources of environmental 
information 
Image Processing 
International Union for Nature Conservation 
Kenya Agricultural Research Institute 
Kenya soil Survey 
Kenya Wildlife Service 
American Satellite System 
Land Unit 
National Atmospheric Space Agency 
Normalized Difference Vegetation Index 
National Oceanic and Atmospheric Administration 
Norwegian Aid for International Development 
National Plant Protection Departments 
Ocean and Coastal Areas/programme Activity centre 
Regional Centre for Services in Surveying Mapping and 
Remote Sensing 
Rural Trade and Production Centres Sécheresse dans le 
Sahel 
Southern African Development Community Environment and 
Land Management Sector 
French satellite System 
Thematic Mapper 
United Nations Development Programme 
United Nations Environment Programme 
United Nations Institute for Training and Research 
United Nations Sudano Sahelian Office 
United States Aid for International Development 
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GRID: INTERNATIONAL DATA MANAGEMENT FOR THE 
ENVIRONMENT 

Harvey Croze and Norberto Fernandez 
UNEP/GRID-PAC 
P.O. Box 30552 
Nairobi, Kenya. 

INTRODUCTION 

GRID, the Global Resource Information 
Database of the United Nations 
Environmental Programme (UNEP), is 
an element of EARTHWATCH, the code 
name given by the UN Conference on 
the Human Environment held in 
Stockholm in 1972 to those activities 
concerned with assessment of 
environmental states and trends. 
EARTHWATCH refers to the concerted 
effort by UN Specialized Agencies and 
UNEP to coordinate such activities. 
Within UNEP, EARTHWATCH refers to 
the environmental assessment part, 
through the cooperation of several 
programme activity areas such as: 
GEMS (Global Environmental 
Monitoring Systems), INFORTERRA 
(International Referral System), IRPTC 
(International Register of Potentially 
Toxic Chemicals), the SOE (State of the 
Environment) reporting, and GRID. 

In a more formal way, EARTHWATCH 
is defined as a "dynamic process of 
integrated environmental assessments 
by which relevant environmental issues 
are identified, and necessary data are 
gathered and evaluated to provide a 
basis of information and understanding 
for effective environmental 
management" (UNEP/GC/61). 

Although there have been some 
successful initiatives at the international 
level, as well as many strong national 
programmes, to monitor and assess 
environmental processes, in many in­
stances environmental monitoring and 
assessment is inadequate, particularly 
at the global and regional levels and in 
developing countries. Policy makers and 
managers are not getting the information 
they need for the sustainable 
development of natural resources and 
the prevention of environmental 
pollution. This "flow of information" 
between the generators of data and the 
users of information does not seem to 
be working properly. In fact these two 
groups remain more or less 
disconnected about what the others 
really need and what they are capable 
of producing or using. 

In view of these needs, the mission of 
GRID is to help bridge the gap between 
the scientific understanding of the Earth 
processes and sound management of 
the environment at national, regional 
and global levels. GRID aims to do this 
by providing up-to-date and reliable 
georeferenced data and information with 
access to various geographic 
information systems (Figure 1). 

Proceedings of a symposium on the Applications of Geographical Infor­
mation Systems (GIS) for Efficient Data Storage and Handling in Kenya 
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GRID: International Data Management for the Environment 
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Figure 1. Dataflow. 

GRID is an environmental data 
management support service to UNEP, 
UN agencies, international organizations 
and governments. Through a network 
of cooperating centres (Figure 2), GRID 
manages and disseminates 
environmental data and information 
worldwide. 

Each GRID centre archives regional 
and sectorial data sets, it distributes 
data on standard media, it serves as a 

point-of-entry of new data sets to the 
GRID system, and it provides users with 
a "shop-window" to the GRID system. 

The long term objectives of GRID are: 

- open exchange of environmental 
data and information, 

- availability via GRID of all major 
global and regional data sets in 
appropriate form to a wide range of 
users, 

2 Proceedings of a symposium on the Applications of Geographical Infor­
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Harvey Croze and Norberto Fernandez 

Figure 2. The GRID system 

- access to improved resources for 
all UN specialized agencies with 
environmentally-related problems, 

- all countries of the world to have 
access to GRID-compatible 
technology for national 
environment assessment and 
management. 

Some complementary activities derived 
from these objectives are: 

- the identification of sources and 
archives of environmental data, 

- the determination of outstanding 
needs and requirements of thedata 
analysis community, 
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- the* maintenance of a distributed 
data archive of spatially-referenced 
environmental data, 

- the establishment of analytical 
bases for assessment statements 
on selected key environmental 
issues, v-

- the implementation of communica­
tion and administrative structures 
which enable potential users of 
data to readily identify and access 
them from anywhere in the world. 


