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-- Deforestation

- Land Degradation

- Coastal and River Flooding
and Erosion

- Gully Erosion

- Forest fire

- Sand Storms
- - Droughts and Desertification

- Africa Flood
We should therefore embark on

initiatives and develop agenda to

address these problems

Some Key Natural & Manmade Disasters
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Sustainable Development 

Sustainable Development of any nation depends on access to reliable and

adequate geospatial information (GI).

Root Causes of Underdevelopment -

• Poor Quality of Data Collection and Management Practices

• Lack of adequate data infrastructure and;

• Lack of skilled human capacity in natural resources and environmental management

Consequences:
- Food Insecurity
- Air & Water Pollution
- Environmental Degradation etc.

Solution:

Design, implementation, and maintenance of mechanisms to facilitate the

sharing, access to, and responsible use of geospatial data at an

affordable cost for various applications.



GDEST2008

© G. I. Agbaje, NASRDA, 2008

Nigerian Space Technology Strategies to 
Address/Redress her Sustainable Development Problems 

Establishment of the Space Agency – NASRDA in 1999

Approval Space Policy & Space Programme- 2001

Implementation of Space Programme

Launch of Earth Observation and Communication Satellites

Mainstream Geospatial Information in the National Development

Strategies through the establishment of NGDI.
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Setting up of: [1999]
“National Space Council” chaired by Mr. President
Technical Advisory Committee
International Cooperation Committee

Multi-Institutional Implementation Strategy: 6 Activity Centres

Centre for Basic Space Science and Astronomy, Nsukka

Centre for Remote Sensing, Jos

Centre for Satellite Technology Development , Abuja

Centre for Geodesy and Geodynamics, Toro

Centre for Space Transport and Propulsion, Epe

Centre for Space Science and Technology Education, Ile-ife
Focus:

Pursue the development and application of space science and technology for socio-economic
development

Integrate the programmes of the Agency into the overall national strategies for sustainable
development

Promote Nigeria’s participation in the global industry

Nigerian Space Programme Implementation Strategy

National Space Council
Chaired by Mr. President

NASRDA
(Fed. Min. of Science & Tech.)

Technical Advisory
Committee

International
Cooperation Committee

Departments (Hq) NASRDA’s Centres

CBSSNCRS CSTDCGG CSSTE CSTP
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NigeriaSat-1

History Made, Nigeria Launched Her first satellite
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Nigerian Space Programmes:
NigeriaSat-1:  Technical Features

•NigeriaSat-1 is an Earth-Observation micro-satellite

•Orbit - Circular, 686km altitude, sun-synchronous 

•600km swath width, 

•3-band multi-spectral, 

•Pushbroom scanning

•Weight -100kg spacecraft

•Life Span: designed for 5 years (minimum)

•Imaging payload 

•32m GSD (ground sampling distance / resolution)

•0.52-0.62 (Green), 0.63-0.69 (Red), 0.76-0.9 (NIR)

•On-board data storage

•2 x 0.5Gbyte SSDR to support imaging activities

•Store and Forward communications

•3.7 m parabolic dish ground station

•Launched into orbit on  27 September 2003

Patch antennas
QFH antennas

Camera banks
Module stack
– SSDR
– OBC386
– GPS/SA1100
– OBC186
– ADCS
– Power

Yaw wheel
Propulsion tank
Propulsion controller
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Nigerian Space Programmes:
NigeriaSat-1: Infrastructure

Impact of the Launch

Generated widespread national attention

Stimulated Research & Development by many Institutions

Provides opportunity for an array of applications in many

areas of socio-economic development & environmental

management

Nigeria - now a recognised Space Faring Nation
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NigeriaSat-1 Data Utilisation

Flood Study: Shiroro Dam

Halilu et al. (Fed. University of Tech. Minna)
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Enhanced false colour composite image of Bauchi,

Unsupervised classification

Semi-supervised classification

Fire scare Mapping and Monitoring – Mbaye et al. (RECTAS)

NigeriaSat-1 Data Utilisation

Supervised classification
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NigeriaSat-1 Landsat TM

NigeriaSat-1 & LandSat ETM+ Images Compared

NigeriaSat-1 Data Utilisation
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Prof Ayeni, O. O. et al. University of Lagos

Settlements Identification



GDEST2008

© G. I. Agbaje, NASRDA, 2008

Jos Plateau West

3D Perspective View – NigeriaSat-1 
(West of Jos)

Digital Terrain Modelling
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Gully Erosion Mapping/Monitoring

– SE of Nigeria

Igbokwe, J. I. et al., Nnamdi Azikwe 
University
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Identification & Mapping of Settlements, Major Roads & Water Bodies

Part of Anambra State

Final composite map of part
of Anambra State, Nigeria
showing the extracted
features from the satellite
images
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North West
(15 Years)

(1987-2002)

South West
(15 Years)

(1987-2002)
South East
(17 Years)

(1986-2003)

Study area showing the
northwest, southwest, & southeast
segments

1986 2003.

1986 2003 

Mangrove loss between 1986 and 2003 estimated
at 153 ha and 165 ha respectively

Niger-Delta Mangrove Lost
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Lake Chad

October 1963 - Corona October 2005 – NigeriaSat-1
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CIL

The Three-Arms

Stadium

Abuja, 
Nigeria
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• Disaster Monitoring Constellation is an International collaboration
between 5 countries

• Nigeria, Algeria, Turkey, United Kingdom, and China

• To Address the need for daily revisit and global coverage using
Earth Observation (EO) satellites to monitor natural disasters

• The five satellite owners agreed to form a “DMC Consortium” to derive maximum mutual
benefits through exchange of their DMC satellites resources daily for monitoring of disasters
and other dynamic phenomena.

• NigeriaSat-1 has the advantages of frequent revisits and being locally available and free of
foreign transaction problems

• Will provide a service that will greatly improve the response time to aid - environmental
monitoring and the management and mitigation of disasters wherever and whenever they
occur.

NigeriaSat-1
– Part of Disaster Monitoring Constellation
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The DMC Images request :
• Monitoring of farm land within France
• Australia – Mapping of the entire country
• Vietnam – Mapping of its coastal areas
• South America – Mapping part of (Amazon Campaign)
- Mapping of the EU States (38 Countries)

•Other DMC Data Requests:
• UNOSAT, Geneva – for creation of damaged map of

Nicobar Island

• MapAction, UK & SERTIT, France– Sri-Lanka field
mapping/damage detection

• OXFAM – for earthquake region
• KeyOBs, Belgium – for Sumatra and Benda Aceh
region

• Tsunami Disaster and NigeriaSat-1 Contribution
• Acquired over 20 images each of 300km X 150km of
the Asian Tsunami disaster – delivered to RESPOND

NigeriaSat-1 – Part of Disaster Monitoring Constellation
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Disaster Monitoring Constellation (DMC) 

Satellites
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Mississippi Delta and New Orleans as well as coastal regions eastwards to Gulfport, Biloxi and beyond. USA

NigeriaSat-1,  2nd Sept 2005

New Orleans from NigeriaSat-1 showing the effect of Hurricane Katrina
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DMCII Campaign Over Europe  (38 Countries): April– October  2007
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Nigerian Space Programmes:
Nigerian Observation Satellite – NigeriaSat-2

Physical Configuration

•NigeriaSat-2 is an Earth-

Observation Satellite

•2.5m panchromatic (very high 

resolution)

•5m Multi spectral (High 

resolution) 

• NIR,RED,GREEN &BLUE.

•32m Multi spectral (medium 

resolution)

• NIR,RED,GREEN&BLUE 

• 7.2m Dish

•Design life span 7years 

•To be launched in 2009
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Nigerian Space Programmes:

NigeriaSat-X [Enhanced Micro Satellite 100]

• NigeriaSat-2 Training Model – Built to Flight 

Specification

• To be launched with Nigeriasat-2

• Being Built by Nigerian Engineers

• 22m multi-spectral (RGB, NIR) imagery

• Max swath 600km @ 8bits

• High rate X-band downlink set to 20MBps

• Low rate S-Band 8MBps

• 2 x 2Gbyte data recorders
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African Resource (& environmental ) Management 
Satellite [ARMS] Constellation

Combine Resources 

Continent Wide 
Impact
•Nepad – development
•Poverty eradication

African Indigenous 
Intellectual Capital
Development
•Human Resources

Mostert, 2005



GDEST2008

© G. I. Agbaje, NASRDA, 2008

Critical mass of micro-satellite engineering 
established and growing 
South Africa, Nigeria, Algeria, Egypt, Kenya*

An opportunity for African countries to work 
together to:

•Establish a continent wide real-time Geo-

Spatial infrastructure with an African priority

•Brain attraction Vs brain-drain

•Industry development

•Contribute to the world body of knowledge

ARMS: Opportunities

(Mostert, 2005)
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Nigerian Space Programmes:
Nigerian Communication Satellite – NigComSat-1

Technical Features:
• A Geostationary Satellite
• Over 5 Tons Wet Mass
• Carrying 40 Hybrid transponders (28 active) in Ku, Ka, C and L-bands
• Coverage: Africa, Middle East, and Europe (Parts of)
• Life Span – 15 years      - launched on the 14th May 2007



GDEST2008

© G. I. Agbaje, NASRDA, 2008

Applications of Frequency Bands

Ku-Band: Telephony; Video; Data; Telemedicine, Teleconferencing

Teleeducation

Ka-Band: Telephony; Video; Data;

C-Band:

- Predominantly used for television signal and Internet data transmissions.

L-Band:
- will augment GPS signal to about 3-5m ; - reduce delay
- real time application; - Uses L1 & L5 and thus reduces errors
- extended regional coverage

L-Band Applications:
- Defence and Surveillance; -Emegency & Recovery Services
- Transportation -Surveying & Mapping
- Precision Agriculture - Utility Management
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Nigeria Communication Satellite Service Coverage Area

SHF Steer

C Steer.

C/Ku Fix.

Ku Steer.

Nigcom Sat 1
ORBITAL POSITION: 42° E
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Telemedicine Project

Telemedicine and Tele-education is one of the target applications of the

Nigerian Communication Satellite (NIGCOMSAT-1)

Hughes VSAT equipment, Polycom video equipment and AMD telemedicine

equipment, are installed in the telemedicine mobile unit shown below:
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National Geospatial Data Infrastructure [NGDI]

NGDI Coordination by NASRDA - 2002

NGDI Policy

National Drafting Committee - 2002

National Stakeholders’ Workshop – 2003

National GI Policy – 2003 (www.nasrda.net)

NGDI Concept

Discovery, Harmonisation and Standardisation of geospatial data
production and management, and the provision of a platform for data
sharing thereby eliminating data duplication and conserving cost and time
spent in producing already existing data.

To promote greater awareness and public access to standard and
coordinated geo-spatial production, management and dissemination by
all sectoral institutions with linkages to private sector,

http://www.nasrda.net/
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NGDI- Nigerian Model
Vision

“To enhance optimal use of Geospatial Information as a critical resource
in all phases of sustainable national development for the alleviation of
poverty and improvement of quality of life of the people of Nigeria “
(NASRDA, 2003, p. 1)

NGDI System

A metadata catalog describing the holdings within NGDI;

Storage capabilities to house significant quantities of
geoinformation;

Mechanisms to enable timely access and sharing of the holdings;
and

Tools to enable analysts and other end users to use the NGDI
holdings
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NGDI- Nigerian Model

NGDI System

Nodes will be linked to the Clearinghouse

Source: Agbaje et. al. 2008
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NGDI 
Organisational 

Framework
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NGDI Committee
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NGDI Sub-Committees



GDEST2008

© G. I. Agbaje, NASRDA, 2008

NGDI- Nigerian Model
Access & Retrieval

Service interfaces for accessing metadata and retrieval of the core data.
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NGDI- Nigerian Model

Implementation

Project Phases
• Phase 0: Programme Definition Phase 

• Phase 1: Creation of the NGDI Clearinghouse, to be hosted within

NASRDA’s Digital Databank and Library Building;

• Phase 2: Deployment of NGDI nodes to stakeholder organizations in the

Federal Capital Territory; training and production of geospatial datasets and

metadata;

• Phase 3: Continue the expansion of the NGDI communications network, 

deployment of remote nodes, training and the increasing utilization of NGDI

holdings
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Conclusion

A society that fails to invest in the future may have no future

at all. The need for resource information and mapping in the

developing world, particularly in a Africa is enormous.

For our future development it is pertinent to commit

ourselves to the development and growth of information

economy, which is presently been driven by space technology.

Greater priority to the development and transfer of

knowledge and skills through capacity building, joint

participation, knowledge sharing, and bilateral and

international cooperation.
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Conclusion

The Nigerian Space Programme:

• NigeriaSat-1 in September 2003

• Nigcomsat-1 in May 2007

• NigeriaSat-2 and Nigeriasat-X expected for launch in 2009,

Serves as catalyst to the development of the country’s national

geospatial data infrastructure (NGDI).

NGDI with the sustaining policy if properly implemented

in the country, will facilitate a rapid improvement of

the nation’s economy including an efficient

management of the nation’s natural resources and

environment.
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Thank U

for your attention
NigeriaSat-1
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