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<Abstract>
The establishment of Kenya National Spatial Data Infrastructure (KNSDI) aims at providing an environment that would enable use, sharing, dissemination, efficient and effective management of information about Kenya’s national resources.

The Government of Kenya’s commitment in constructing this infrastructure is captured in the current National Development Plan.  The Survey of Kenya, which is the national surveying and mapping organization, was nominated as the implementing agency of the programme.

However, the organization’s capacity as regards the use and application of GIS technology, which is the foundation for developing the KNSDI, is still low. This necessitated the Government of Kenya to request for technical cooperation from Government of Japan in order to implement the programme.

After careful evaluation and discussions between both Governments, the Government of Japan through Japan International Cooperation Agency (JICA), finally decided to offer technical assistance in the implementation of the programme.  Both parties agreed that KNSDI, being a long term and high technology programme, be implemented in three phases: -

· Phase one will aim at building capacity of the implementing agency

· Phase two will aim at promoting and propagating the use and application of GIS technology in the Republic of Kenya

· Finally phase three would be the construction of the KNSDI.

In order to achieve the goal of phase one of the programme which is the Project for Strengthening of Survey of Kenya for GIS Promotion in the Republic of Kenya, JICA is determined to dispatch several consultants in the field of GIS.

The expected outcomes of the first phase of the programme will be; firstly, the improvement of the organizations capacity for digitization of maps; secondly, the formulation of standards for the KNSDI, and finally the development of resources for GIS disseminations in Kenya.

The phase one of the programme will be implemented in two years, which will cover the period from October 2006 to September 2008.

In implementing this programme, the following basic policies will be embraced:

(a) Building confidence amongst partner organizations to support the project.    

(b) Map digitization manuals and quality control guidelines will be developed based on local conditions and standards.

(c) Standards will be formulated based on ISO specifications.

(d) Resources to disseminate GIS will be developed based on needs assessment.

(e) Close cooperation amongst various actors will be promoted for the smooth implementation of the project.

(f) Systems will be developed that will protect copyright and security of geo-information.

For effective and efficient management of the project, collaboration with partner organizations was considered very important. A Joint Coordinating Committee (JCC) was therefore constituted whose membership composed of the following organizations:  The Kenya Bureau of Standards (KEBS), Department of Resource Surveys and Remote Sensing (DRSRS), Central Bureau of Statistics (CBS), Kenya Institute of Surveying and Mapping (KISM), Regional Center for Mapping of Resources for Development (RCMRD), and other members that may be co-opted when need arises.

It is important to note that this project was initiated by the Government of Kenya, which realized the importance geo-information played in planning and decision-making on allocation of national resource for sustainable development of the country.

1. BACKGROUND

The Survey of Kenya’s (a Department in the Ministry of Lands, Republic of Kenya) capacity as related to GIS, which is the basis for developing a National Spatial Data Infrastructure, is still low. The Government of Kenya requested the Government of Japan for technical assistance in carrying out a project aimed at strengthening the department’s capacity in the application of GIS. On receipt of the request, the Japan International Cooperation Agency (JICA) dispatched an evaluation study team in mid March 2006. Discussions were held with participating organizations from Kenya and as a result it was recognized that it was necessary to promote the application of GIS as an initial step in the eventual establishment of the KNSDI.

Finally, it was agreed that a project would be implemented aiming at strengthening the capacity of the implementing agency in order to promote the application of GIS.

1.1 Project Goal

For the practical implementation to be realized Survey of Kenya must be strengthened to assume the leadership role and this will be achieved through building its capacity to promote the application of GIS. 

Through this project, Survey of Kenya (SOK) will have capacity to: -

(a) Developing Map digitization manuals and quality control guidelines based on local conditions and standards.

(b) Formulate standards based on ISO specifications.

(c) Develop resources to disseminate GIS, based on needs assessment study.

(d) Building confidence amongst partner organizations to support the project.    

(e) Promote close cooperation amongst various actors for the smooth implementation of the project.

(f) Develop systems that will protect copyright and security of geo-information.

1.2 Project Scope & Partnerships
Project Area

The base of activities for the project is the city of Nairobi but each activity is expected to spread out to the whole country. The project will be implemented and managed by officers from Survey of Kenya in close collaboration with JICA employed consultants. 
Partner Organizations
For effective and efficient management of the project, collaboration with partner organizations was considered very important. A Joint Coordinating Committee (JCC) was therefore constituted whose membership is composed of the following organizations:  

i) Ministry of Lands

ii) Survey of Kenya (SOK)
iii) The Kenya Bureau of Standards (KEBS), 

iv) Department of Resource Surveys and Remote Sensing (DRSRS),

v) Central Bureau of Statistics (CBS), 

vi) Kenya Institute of Surveying and Mapping (KISM), 

vii) Regional Center for Mapping of Resources for Development (RCMRD).

viii) Any other members co-opted 

ix) Resident Representative of JICA, Kenya Office



x) JICA Project Consultants






xi) Representative from the Embassy of Japan

In accordance to the Records of Discussion (R/D) of the “Project for Strengthening of Survey of Kenya for GIS Promotion in the Republic of Kenya”, a Joint Coordinating Committee (JCC) was to be established and would meet every six months or whenever necessary in order to fulfill the following functions: 
i. To discuss and approve annual work plan for the project based on the approved budget in line with the tentative schedule of the implementation plan under the framework of the Records of Discussion.

ii. To review the overall progress and annual expenditure of the project as well as the achievement of the annual work plan mentioned above; and 

iii. To review and exchange views on major issues arising from or related to the project.

It is hoped that information or data generated through the project and even experiences gained shall be shared with other donor agencies or other similar JICA sponsored projects elsewhere.
2. Project Objectives

2.1. Building Partnerships & Capacity

In Kenya there are about 60 installations or organizations which in one way or another deal with Geographic Information Systems (GIS) (Mulaku et al., 2005). Of these installations, 50% are in the public sector, 22% in the private sector, 17% in international organizations and 11% in the academic institutions. Many of these organizations collect and manipulate their own data without any awareness of the existence of similar data in another organization. Through sponsorship of seminars, and other modes of communication, it is hoped that such disparate efforts shall be brought together and reduce on duplication of effort. 
Survey of Kenya, as the sole national mapping agency, holds the largest quantities of geo-spatial data in the country but the educational capacity for using modern technology to collecting, analyzing and processing this data is severely limited.
Further, the fact that benefits that accrue from spatial data projects are in the long term, financial resources allocated for its development are scarce and in most developing countries, such scarce resources would rather be directed to projects with immediate political benefit.

It has been stated that, in a spatial data environment, capacity building refers to improvements in the ability of organisations to perform agreed tasks in co-operation with other organisations. It encompasses the development of individual human resources (supply of GI technical personnel) as well as organisational (strengthen the management capacity of organizations; institutionalize geo-ICT solutions (systems and processes) as well as strategic management principles) and institutional strengthening (strengthen the capacity of organizations to develop & negotiate appropriate mandates and modus operandi as well as appropriate (new) legal and regulatory frameworks).
 [“The Future orientation of geoinformation Activities in Africa” by Development Information Services Division (DISD) of the United Nations Economic Commission for Africa – September 2001]
 It is envisaged that at the end of the project sufficient capacity would have been built and that confidence in the role of SOK among partner organizations would be realized. 
2.2. Development of manual for map digitization

Survey of Kenya embarked on the process of map digitization in the mid ninetys on two series of analogue maps covering the country. These are maps at the 1:50,000 and 1:250,000 scales. The process has however been slow and laborious with only about 5% of the 1:50,000 sheets digitized wholly so far and 75% done of the 1:250,000 maps.
The project will make studies of the current digitization techniques and develop an improvement plan. It is hoped that a manual based on local circumstances (in human resource capacity, technological development, existing spatial data products) shall be produced and quality control techniques put in place.

2.3. Development of geo-spatial data standards 

Spatial data standards need to be developed to facilitate efficient exchange and thereby reduce duplication of effort by various data providers and users. If optimal use of spatial data is to be achieved, then standards development is a prerequisite. In developing spatial data standards, a lot of experience can be drawn from work that has already been done in this field in the international arena and adapting to local circumstances accordingly. 
Data items that need standardization include feature definitions, database schemas, feature codes, interchange formats (DXF, TIFF), co-ordinate systems (UTM), quality (e.g., accuracy, resolution etc), symbology (Survey of Kenya symbology) and metadata specifications.

2.4. Development of resources to disseminate geo-spatial information & use of GIS technology.
Mechanisms of disseminating geo-spatial information to potential users need to be developed if economic justification for investment by governments in the collection, management and storage of geo-information is to be attained. It is not enough to stockpile data in files or maps either in analogue or digital form. Information products from the data need to be disseminated widely and made easily accessible to users. 
Resources for disseminating geo-information include the ubiquitous internet (the World Wide Web –www), computer hardware and relevant GIS software products, high-speed high-volume communication lines, and knowledgeable human resource capacity. 
3. Implementation Plan & Progress Report

3.1. Map Digitization

Progress

(The project period is 2006-2008)

Implementation during 2007
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(1) Analyzing current map digitization method 

a. Conducted a survey on current status of map digitization

b. Evaluating current map digitization techniques

c. Creation  of digitization work  improvement plan

d. Analyzing the practical operating survey digitization             

(2) Creation of manual for map digitization

a. Preparation of specification for digital Thematic map data base, National 

Topographic map data base and Urban map data base 

b. Preparation of manual on digitization of map for: Thematic, National Topographic and Urban.

(3) The above manuals are 70% complete and are now being used in the creation of data base for: -Thematic map (Masai mara national reserve), National Topographic map (Thika 1:50,000) and Urban map (City of Nairobi sheet 2)

 (4) Part of the 30% remaining is encountering problems as follows:- (i) Inputting of the auto-vectorized data ( lacking able soft ware  R2V key installation) and (ii) Inputting the result of  R.T.K GPS data (field data not yet collected).
3.2. Standardization

Progress

The Standards Working Group (WG) started its work in November, 2006 with the first seminar on standards being held on the 29th November, 2006.The following four tasks have already been achieved:

1. Preparation of a quotation to Kenya Bureau of Standards (KEBS) for Standardization activities.

2. Obtaining the necessary standards document (KISO19000 series and their quotation) from KEBS

3. Collection of questionnaires from target organizations and their analysis

4. Preparation of Standards WG report

There is a broad range of standards for spatial information and it is difficult to develop all of them within a short time. The Standards Working Group has given priority to standards relating to the ISO19000 series for the standardization items in this project. There are over forty (40) items in the ISO19000 series and only those deemed as high priority have been considered. Like: - Spatial Schema: ISO 19107:2003, Spatial Referencing System: ISO 19111:2003, Metadata: ISO19115:2003.etc. The developed draft standards will be disclosed through the KNSDI webpage and its finished form will be improved by revising it in response to users’ opinions. These standards are to be in use by July 2007.
3.3. Metadata / Network design

Progress

*Metadata

i. Terms of ISO Core Metadata have been confirmed on Kenya Standards ISO 19115

ii. Verification of metadata profile on ArcCatalogue has been done

iii. A comparison of KSISO19115 to ArcCatalogue has also been done confirming that ArcCatalogue covers all core metadata terms

*Network

1. Computer network in the NSDI offices, GIS offices and Cadastral Information Systems (CIS) offices was examined and new logical network structure designed.

2. The new design has been implemented and is up and running.

3. Installation of operating system (Windows 2003 Server) has been accomplished for the three servers and server configurations completed

4. Automatic Backup software has been installed in the Backup server and is running.

3.4. Web operation/Clearing House

A clearing house is being developed using the latest GIS and the Internet technologies in order to share GIS resources such as metadata, spatial data, non spatial data, application methodologies, GIS data specifications and to certainly implement NSDI in Kenya. The first step in the creation of the clearing house was to create a website. 

Progress
This work began in February 2006. The following activities were undertaken:-

· Installation of the respective software based on a Java platform

· Preparation of the topographic GIS maps specification 

· Preparation of a GIS geo database for Nairobi. 

· Conversion of Nairobi topographic maps to PDF format.

· Preparation of web pages to simulate the system flow.

· GIS web maps were prepared using MapViewSVG 6.2 Demo version being an extension of ArcGIS software.

A website was constructed using Macromedia studio 8 suit as follows:-

· Dreamweaver was used to prepare the web pages

· Flash was used to prepare the access buttons

· Fireworks was used to prepare and edit all the images

The KNSDI web site has been published on the following IP address: - 
http://www.knsdi.go.ke
3.5. Training 

Progress 

· Prepared and sent out questionnaires to 45 organizations dealing with GIS.

· Received 19 responses to the questionnaires.

· Visited 10 organizations for interviews and follow up on the questionnaires.

· Identified topics for GIS training courses

· Prepared tentative time table for the proposed GIS trainings.

· Identified organizations to approach for resource persons to teach identified topics.

· Identified the open source software to use in training the potential GIS users.

· Identified resource persons to study the open source GIS software’s in readiness for the training courses, and finally prepared a brochure on GIS user’s course program outline.

4. Conclusion
With the continued assistance of the Japanese Government, Kenya is on a strong footing towards realizing its goal of establishing a functional national spatial data infrastructure as a platform to allow all partner organizations to share and exchange geographic information through the internet by formulating policies, standards, procedures and protocols, thereby reducing wastage of resources and enhancing sustainable economic growth. The three year project for strengthening the capacity of Survey of Kenya in GIS is on course and progressing well according to the implementation plan. [image: image3.png]
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