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FOREWORD BY THE DIRECTOR/CHIEF EXECUTIVE 

 

The past two years 2017 and 2018 marked our 5th and 6th years of existence as a Global Centre of 

Excellence in Atmospheric Research. Over the past 6 years, CAR has evolved from being a newly 

established organisation to an award winning institution with global recognition in the fie ld of 

atmospheric sciences.  

We continued to run with our scientific mission to improve our understanding of the behaviour 

of the entire spectrum of the Earthõs atmosphere; promote capacity development in relevant 

atmospheric sciences as a way of facilitating international competitiveness in research being 

conducted by atmospheric scientists; and disseminate atmospheric data/products to users 

towards socio-economic development of the Nation.  

Our extant core research focus includes: space weather, tropospheric studies, atmospheric 

research software and instrumentation development, microgravity and human space 

technology, atmospheric chemistry and environmental research. With observational facilities 

littered over our beautiful national landscape and international collaborative research; it is no 

gainsaying that within our five years of existence, we have attained the status of a world -class R 

& D CoE in atmospheric research. Our Centre has established cooperation with leading global 

institutions in our fields of relevance. We indeed live up to our slogan of ôcreating opportunitiesõ 

in all our activities and interactions.  

In addition, over the years we have also established the following network of observatories: 

National Air Quality Research Laboratory, Univers ity of Ilorin (2014); Space Environment 
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Research Laboratory SERL, NASRDA, Abuja (June 2015); Space-Earth environment Research 

Laboratory SEERL, University of Benin (September, 2016); Space Weather and Atmospheric 

Physics Laboratory SWAP Lab, Bayero University Kano (April 2017)  and the Atmospheric and 

Space Weather Reserrach Lab.,  ASWeRL, Uniosun, Osogbo (January 2017). 

We are summarily involved in research activities that cover a wide range of ecosphere from the 

bottom of the ocean via the atmosphere to the centre of the Sun. Precisely, on 6th  January 2018, 

we started the first daily nowcasting of the space weather condition in Sub -Sahara Africa. We 

continue to maintain our ways by engaging in field observations, promoting research and 

capacity building. O ur activities are documented in our annual report series freely available in 

the public domain at our webpage - www.carnasrda.com . 

Our strength as a Centre is in our teamwork and I quite appreciate every staff that has contributed to 

make this report a reality. The Media unit is greatly appreciate d for the editing a nd printing works. I 

commit this report to every reader and welcome any suggestion as may be appropriate. 

Wishing each and everyone a rejoicing 2019 

Professor Babatunde Rabiu  
Director and Chief Executive  
Centre for Atmospheric Research, 
National Space Research and Development Agency, 
Federal Ministry of Science and Technology, Anyigba, Nigeria  
www.carnasrda.com  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.carnasrda.com/
http://www.carnasrda.com/
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OVERVIEW 
The year 2017 earned its remarkable place in the history of the Centre for Atmospheric Research 

CAR-NASRDA alongside previous years since its inception  as one of the Research & 

Development arm s of the National Space Research and Development Agency (NASRDA). True 

to its mission, several milestones were achieved amidst limitation s and general challenges in the 

R&D space. For the laudable achievements recorded, òresilienceó has been the tacit watch word 

made practicial at the Centre for Atmospheric Research whilst  engaging a forward -looking 

approach toward s achieving its long-term goals in tandem with  its mandate. 

In light of the above,  this report brings to the fore, the major achievements of the Centre for 

Atmospheric Research. In addition, it also highlights possible outlook  for the succeeding year.  

The Centre in its honour hereby  invites key stakeholders to peruse through the contents of its 

bi-annual report to be abreast with its track record  trust ing that the material will add value to 

readers, space research enthusiast, as well as prospective investors and partners who may be 

desirous of advancing the frontiers of R & D in atmospheric science to a more sustainable and 

value driven horizon.  

INTRODUCTION 
The Centre for Atmospheric Research (CAR) is the research and development activity centre of 

NASRDA  that is committed to research & capacity building in  atmospheric sciences under the 

support of the Federal Government of Nigerian through the Federal Ministry of Science and 

Technology.  

The Centre received an executive approval to function in capacity of  a full -fledged centre in the 

month of  January, 2013 as the seventh activity centre of NASRDA . Since its inception , the Centre 

has gone on to be a trail blazer in the field of atmospheric research and has also gone on to sign 

Memorandum of Understanding with over 20 Nigerian Universities as well as with a host of 

other International research partners across the globe all under the cerebral and value driven   

leadership qualities of the Centreõs pioneer and incumbent  Director /Chief Executive  Officer , 

Professor Babatunde Rabiu. 
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Figure 1: NASRDA and its activity Centres. 

Mission  

¶ To understand the behaviour of the entire spectrum of the Earthõs atmosphere and related 

physical, biological and social systems 

¶ To promote capacity building  in relevant atmospheric sciences as a way of facilitating 

international competitiveness in research being conducted by atmospheric scientists. 

¶ To disseminate atmospheric data and products to user toward socio-economic 

developments to the nation. 

Mandates 

CAR is committed to research and capacity building in the atmospheric and related sciences. 

CAR shall be dedicated to understanding the atmosphere (the air around us) and the 

interconnected processes that makeup the Earth system, from the ocean floor through the 

ionosphere to the Sunõs core. The Centre for Atmospheric Research provides research directions, 

facilities, and services for the atmospheric and Earth sciences community. 

Furthermor e, NASRDA  through the  Centre for Atmospheric Research is to provide sound 

education, research and knowledge in the following areas illustrated in Figure 2: 
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OPERATIONS 
Centre for Atmospheric Research is envisioned to operate in three modes: Observation, Training, 

and Research. 
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Figure 2: Core mandates of Centre for Atmospheric Research 

 

Figure 3: Chart of the core operations of Centre for Atmospheric Research. 
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ORGANOGRAM 
The Organisational chart of the Center for Atmospheric Research is illustrated below:
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P a g e 12 | 124 

 

RESEARCH AND DEVELOPMENT (R&D) DIVISION OF CAR 
The R & D division of CAR is made up of seven specialised units listed below: 

i. Lower Atmosphere (LA ): The LA  unit concentrates on research that has to do with lower 

portion of the atmosphere right from the sea surface through the entire spectrum of the 

troposphere.  

ii.  Upper Atmosphere (UA ): The UA  unit focuses on the study of the Ionosphere and 

magnetosphere of the Earth and other planets. 

iii.  Solar Terrestrial Physics (STP): The STP unit deals with Solar physics, Solar Terrestrial 

Interactions and Space Weather (Sun and heliosphere). 

iv.  Atmospheric Chemistry & Environmental R esearch (ACER): The ACER unit is 

concerned with e nvironmental research, environmental impact assessment, 

environmental pollution and atmospheric chemistry. 

v. Space Research Initiative (SRI): The SRI unit deals with Human space technology 

Initiative ð medical geography, Magneto-biology, space experiments as it affects 

agriculture, medici ne and vaccine development, etc. Space debris. 

vi.  Engineering and Technical Support  (ETS): The ETS focuses on instrumentation 

development, maintenance of atmospheric monitoring facilities, development of 

equipment from lo cally available materials and imported sensors. 

vii.  Information Communication Technology (ICT ): The ICT unit is saddled with the 

responsibility of s oftware development for atmospheric research, telemetry, data portal 

management. 

MAJOR ACTIVE RESEARCH PROJECTS AT CAR 

Space Weather Observation Network over Nigeria  - SWONON   

Space Weather Observation Network over Africa  - SWONOA 

¶ Network of ground -based space observatories facilities include magnetometers, 

digisondes, Ionospheric  GPS monitors, optical imagers 

¶ Now casting of state of space environment 

¶ Enhancement of performance of Space-based technologies 
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Tropospheric Data Acquisition Network ɀ TRODAN 

¶ Network of ground stations monitoring lower atmospheric parameters i.e automatic 

weather stations, rain Radar 

¶ Impro vement of space-earth communication systems 

Atmospheric Chemistry and Environment Research ɀ ACER 

¶ Establishment of network of stations monitoring air quality in the atmosphere i.e sample 

collection, trace detection facilities 

¶ Air quality m easurements 

Micro gravity and Human Space Technology ɀ MHST 

¶ Simulating microgravity experiments that are performable in the space environment  as 

it affect food security and drug/vaccine developments  

Atmospheric Research Software and Instrumentation Development - ARSID   

¶ Indigenous development of Software and Instrumentation for Atmospheric Research  

¶ Real-time maps of atmospheric parameters over Nigeria 

¶ Now -cast of space weather over Nigeria 

¶ Control of capital flight  

 

SWONONTRODAN

ARSID SWONOA

MHSTACER

Figure 5: Chart illustration of CAR active Research Projects 
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CAR AND HER SPACE RESEACRH LABORATORIES 
The Centre for atmospheric research has over the years, established several observational 

facilities across the country, equipped with assorted state of the art scientific equipment for 

monitori ng space and earth environments. With its  mandate geared towards making space 

science and development application which is  an integral part of the overall strategies for 

sustainable National development,  each laboratory  is saddled with th e following  

responsibilities:  

¶ Serve as a training hub for space science, technology and applications 

¶ Function as a data bank for research purpose (data from the equipment shall be collected, 

stored and made available for research purpose) 

¶ Investigate and embark on research relevant to the mandate of the Centre 

In this regard, CARõs operation is made efficient via an hexagonal relationship resonating 

amongst six major affiliate laboratories . Below is a table and chart highlighting CAR affiliate 

laboratories and their corresponding year of establishment. 

S/N Laboratories  Location  Year 

1 
National Air Quality Research 

Laboratory (NAQRL)  

University of Ilorin , Kwara State. 2014 

2 
Space Environmental Research 

Laboratory (SERL) 

NASRDA headquarters Abuja  2015 

3 
Space Earth-Environmental Research 

Laboratories (SEERL) 

University of Benin, Edo State 2016 

4 
Space Weather Atmospheric Physics 

(SWAP) 

Bayero University Kano , Kano 

State 
2017 

5 
Atmospheric and Space Weather 

Research Laboratory (ASWeRL) 

Osun State University, Osun 

State. 
2017 

6 
Central Laboratory  for Atmospheric 

Research (CLAR)  

Anyigba , Kogi State. 2017 

 

 

 
 

Table 1: Iillustration of CAR Affiliate Laboratories 
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OVERVIEW OF CAR LABORATORIES 

National Air Quality  Research Laboratory (NAQRL) University of Ilorin  

The laboratory which began operation in 2014 and is home to equipment such as the Magdas, 

Ionosonde to mention a few. The observational laboratory is divided into three units namely t he 

aerosol measurement unit of AERONET which  uses Cimel Sun photometer for aerosol optical 

depth measurement, the Air quality measurement  unit which uses  Photon Air Sampler coupled 

with Nephelometer and the Baseline Surface Radiation Network BSRN unit that measures Solar 

radiation and other atmospheric parameters. The data gathered from the networks were being 

disseminated to researchers based on request and publications of final results are as follows: 

i. SPARTAN - Emerging Global Aerosol Network  

ii.  Global Estimates of Ambient PM 2.5 Concentration 

iii.  Annual behaviour of Average Wind speed, Temperature, and Solar Radiation at Ilorin  

iv.  Investigation into the Variation of Meteorological Parameter of Relative Humidity and 

Temperature Seasonal Changes over four Solar Cycles at Ilorin, Nigeria 

v. Aerosol Size Distribution and Refractive Index Over Ilorin from Sun Photometer Measurement  

vi.  Analysis of Flood Signature in Ilorin Rainfall Data  

Space Environmental Research Laboratory (SERL) NASRDA Headquarters Abuja  

The Space Environment Research Laboratory was established in June 2015 as one of the Space 

Research Laboratories of the Centre for Atmospheric Research NASRDA responsible for hosting 

world -class scientific equipment that is useful for studies of the Space Environment and 

Supporting manpower development both N ationally and Internationally for advancements in 

space research. 

SERL houses the following: 

¶ The MAGDAS & AMBER Magnetometer s  

¶ The All Sky Optical Imager,  

¶ Fabryo Perot Interferometer (FPI) 

¶ GPS SW Monitor 

¶ SOFIE 
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Space-Earth Environment Research Laboratory University of Benin  

In September 2016, the successful collaboration between CAR-NASRDA led by the 

Director/CEO, Professor Babatunde Rabiu with  the Univ ersity of Benin led to the establishment 

of the Space-Earth Environment Research Laboratory (SEERL) within the university campus. 

This collaboration saw the successful installation of the GNSS receiver from 19th ð 21st  October 

2016 at the Space Earth-Environment Research Laboratory located within  the University of 

Benin, Edo State.  

Space Weather and Atmospheric Physics Laboratory (SWAP) Bayero State University 

Kano. 

The Space Weather and Atmospheric Physics Laboratory (SWAP) located in the University 

Campus of Bayero University was set up in 2017 in collaboration with Bayero University Kano  

(BUK), Kano State. The partnership between the two institutions also saw the installation of the 

automatic weather station in BUK in May 2017. The laboratory hosts facilities and supports 

research in the area of Space Weather and Atmospheric Physics.  
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ANNUAL REPORT FOR THE YEAR 2017  

Development/Achievement Recorded By The Centre for Atmospheric Researc h in 

2017  
In the year under review, the Centre recorded significant achievements in actualising the vision and 

mandates of NASRDA. The achievements, starting from the beginning of the year, are chronicled in the 

following sections of this report.  

Setting up of Atmospheric Facilities  
The Centre, in partnership with other research agencies within and outside the country , has successfully 

made available, some atmospheric research facilities to uphold its mandate in quality research and other 

related sciences listed below: 

Installation of Automatic Weather Station  

  The installation of the automatic weather station at the Bayero University  Kano, was successfully carried 

out between the 9th - 12th of May , 2017 led by the TRODAN team manager, Mr Najib. This weath er station 

aims at playing a pivotal role in now -casting and data generation accessible for space researchers. 

Alonside the TRODAN manager were Engr. Adedoja Oluwaseye and Mr Ezekiel Josiah who were also 

on ground  to play key roles during the installation . 

Installation of Septrentrio GNSS Receiver  

The GNSS receiver was installed at the Space-Earth Environment Research Laboratory, University of 

Benin on the 9th of February, 2017 at about 12:46 pm by a team of scientist and engineers led by Dr Dan 

Okoh. Other members of the team who played a major role in the installation are Mr Enoch Elemo, Engr. 

Alesinloye Adeyemi  and Mr  Alex Orukpe . 

 Installation of Magnetometer   

A new magnetometer was installed at Salem University, Lokoja , between 24th - 26th January 2017. The 

installation  was facilitated by Mr Jatto S. Solomon and Mr Ezekiel Josiah.  

 
Figure 6: Installation of Magnetometer at Salem University. 
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Installation of VLF (SOFIE) Single Frequency Receiver  

The SERL Acting Coordinator, Mr Jatto Solomon led the team to install the VLF receiver at the Space 

Environmental Research Laboratory, Abuja on the 12th August 2017.  Also, installed by Mr Jatto S. and 

Mr J. Ezekiel was the DLR Germany SOFIE equipment which was equipped with GPS antenna.  

    

 

Installation of U-blox GNSS receiver 

The installation of the U-blox GNSS receiver at the Space Environmental Research Laboratory 

was successfully carried out on the 23rd of June 2017 led by the Installation team, Dr Bola 

Abdulra him of Centre for Satellite Technology Development and Mr Jatto of CAR. This 

equipment was facilitated by the collaboration of Centre for Atmospheric Research with Abdus 

Salam ICTP, Trieste Italy. 

Installation of WWLLN Receiver 

On 20th October 2017, SERL hosted another equipment called the Worldwide  Lighting 

monitoring system which is instrumental to lower atmospheric lighting observations in Nigeria. 

This monitoring system was installed at SERL observation station due to the CAR successful 

overseas collaboration with the University of Washington, US A.  Installation team: Mr Jatto S. 

and Mr J. Ezekiel.  

Production of Magnetometer s  

Leveraging on CARõs partnership with recognised institutions,  exchange programs, conferences 

and workshops, the Centre for Atmospheric Researchõs team of scientists and engineers 

Figures 7: Mr J. Ezekiel, during the installation of SOFIE 
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successfully constructed 6 (six) locally - made magnetometers awaiting distribution across  the 

Nation.  

Completion of Maintenance of Atmospheric  Facilities  

CARõs team of proficient Scientists and Engineers carried out their  scheduled annual 

maintenance on the Centreõs facilities at several locations across the country between January 

and February 2017. The routine checks and facility maintenance turned out to be a huge success 

wit h utility observation feedback.  

Development of a W eb-based IUCAR Directo ry   

Spurred by the intellectual idea of the Director of CAR, Prof. Babatunde Rabiu , the ICT uni t 

launched an Inter University Corporation for Atmospheric Research (IUCAR) a web directory 

page: http://carnasrd a.com/iucar_form/  

The aim of this initiative was to bring together researchers, scientist and institutions with interest 

in atmospheric and space sciences with the goal to: 

1. Set up a one-stop database for all researchers and institutions with relevance in atmospheric 

sciences; 

2. Provide a meeting platform for all researchers in fields of relevance to atmospheric sciences 

in Nigeria;  

3. Foster effective partnership among researchers of similar scientific interest; 

4. Promote international competitive research among members; 

5. Promote professionalism and instill sound academic culture in members;  

6. Establish a formidable team capable of forming alliance with international teams with the 

aim of pursuing long -term scientific programs; and  

7. Work with the Centre for Atmospheri c Research and other national entities to promote 

research, observational programs, training and formulation of policies  relevant to 

atmospheric sciences in Nigeria.  

The directory is open to all stakeholders in relevant atmospheric science. 

http://carnasrda.com/iucar_form/









































































































































































































