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ABSTRACT: The November 3rd 2013 partial eclipse was widely observed all over Nigeria.
Thanks to media reportage. In this paper, we discuss the events prior to the partial solar eclipse,
during the eclipse and after the eclipse in Nigeria. The work include media reports - announcing
the eclipse, making high-quality images of the Partial solar eclipse freely available to the public
and evaluating the impact of events which allowed public viewing of high-definition (HD) video
streaming of the eclipse through African Independent Television (AIT), Nigeria.
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I. INTRODUCTION

A solar eclipse occurs when the Moon passes between the Sun and
Earth, and the Moon fully or partially blocks the Sun as seen from
the Earth. An eclipse event usually occurs only at new moon,
when the Sun and the Moon are in conjunction as seen from Earth
in an alignment from the line of sight. The disk of the Sun is fully
obscured by the Moon during a total eclipse, whereas only some
part of the Sun is obscured during a partial and annular eclipse.
A total eclipse is said to have occurred when the dark silhouette
of the Moon completely obscures the intensely bright light of the
Sun, allowing the much fainter solar corona to be visible (Littmann,
2008). When the Sun and Moon are aligned with the Earth such
that the apparent size of the Moon is smaller than that of the Sun,
an annular eclipse is said to have occurred. The Sun appears as
a very bright ring, or annulus, surrounding the dark disk of the
Moon during an annular eclipse (Pasachoff, 2010). A rare type of
eclipse is the hybrid eclipse which at certain points is seen from
the Earth surface as a total eclipse and appears as annular at other
point, thus shifting between a total and annular eclipse (Pasachoff,
2010). A partial eclipse on the other hand occurs when the Sun
and Moon are not properly aligned with the Earth, hence the Moon
only obscures the Sun partially. This phenomenon is usually seen
from a large part of the Earth outside of the track of an annular
or total eclipse. However, some eclipses can only be seen as a
partial eclipse, because the umbra passes above the Earth’s polar

regions and never intersects the Earth’s surface (Pasachoff, 2010).
The average distance of the Sun from Earth is about 400 times
the Moon’s distance, hence the Sun’s diameter is about 400 times
that of the Moon. The Sun and the Moon as seen from Earth
appear to be approximately the same size because these ratios are
approximately the same, forming about 0.5 degree of arc in angular
size (Stephenson, 1997).

II. METHOD OF WORK

Calculations and predictions of the contact time and percentage
obscuration of the of the November 3rd 2013 Partial solar eclipse
were determined for the various cities in Nigeria before its oc-
currence and was made public for national awareness in Nigeria.
Our analysis was done using the Eclipse Version 1.0 and the date,
time of appearance of the astronomical lunar crescent, time of sun-
rise, time of sunset, and coordinate of the location of calculation
recorded. The Eclipse Version 1.0 software is a mobile application
which runs on an android operating system and was downloaded
from the university de Barcelona official website. The software can
be used to calculate the exact date and time of an eclipse occur-
rence in the past or future using its inbuilt mathematical interpola-
tion technique. Maps used in the software are jointly produced by
NASA/GSFC. We clicked continue on the interface of the software



2

and a dialogue solar eclipse is selected. Calculation of the eclipse
was done by selecting the find by location button and Nigeria was
entered followed by the particular State capital of interest and its
Longitude and latitude. And the computation button selected for
exact calculation of the event for that location. A new dialogue is
opened which takes you to the list of all solar eclipse event from
present to future, the expected eclipse with date is selected and all
parameters shown. We calculated the future eclipse by inserting
the date when the eclipse is to occur in the future and the calcula-
tion button is selected. This was done for all 36 states and capitals
of Nigeria, and the result is compared to all other process stated
above to check for accuracy. Our results were gotten and tabulated
to suit our scientific requirements.

III. RESULTS, OBSERVATIONS AND
DISCUSSION

A partial solar eclipse is one of the most gorgeous astronomical phe-
nomena known to attract numerous viewers, including those who
are not familiar with astronomy. On November 3rd, 2013, one of
the longest partial solar eclipses of the century occurred and was
visible in many parts of West Africa and Nigeria. The timing of
the Partial solar eclipse showed that it occurred when the Sun was
at Zenith for all Nigerian cities thus making each city an excel-
lent location for viewing the eclipse. This drove our decision to
broadcast high-definition (HD) images of the Partial solar eclipse
from Abuja (Federal Capital Territory), via electronic media like
the internet, Nigerian Television Authority (NTA), African Inde-
pendent Television (AIT), Channels Televisions, among others, to
a much larger audience. Without this strategic alliance, a greater
percentage of Nigerians would have missed this rare and beauti-
ful phenomenon used by nature to stimulate interest in science,
Technology and Astronomy. HD images were transmitted to all
NASRDA Centre, Nigerian universities and other local television
stations. In addition, the HD images were converted to Windows
Media Video (WMV) format and transmitted to other 35 locations
and state capitals of Nigeria which included; community centre,
public halls, and CBSS astronomy observatories. Public-viewing of
this event attracted over 54,300 people at NASRDA Head quarters
in Abuja. By the end of 2013, viewers of our videos and those of the
Nigeria Television Authority (NTA), African Independent Televi-
sion (AIT) and Channels TV who used our images on YouTube and
other sites peaked at about 1,700,000. The images appeared about
82 times on 36 local television programmes from 3rd − 5th Novem-
ber 2013. The news was also published on many local news papers
and other print media in Nigeria. To better evaluate the impact of
such public outreach, the public views were assessed to ascertain
whether they provided an effective means of sharing the experi-
ence of an astronomical phenomenon. Although earlier studies on
outreach efforts have indicated that providing video streaming on
personal computers (PCs) is effective, the effectiveness of providing
high-quality streaming on a large screen has not been sufficiently
assessed. In this paper we explain our preparation and methods
of data transmission as well as assessment of the event. We also
discussed unexpected reactions of potential organizers of the public
viewings and consider possible counter measures.

On the 3rd of November 2013, Nigeria experienced and observed
a partial solar eclipse from various places in the country, however
the partial eclipse was ceremoniously observed at the Olusegun
Obasanjo Space Centre at the Nigerian Federal Capital Territory.
Figure 1 shows pictures of various observers from different parts
of the country gathered there to observe the partial solar eclipse;
many other important dignitaries who also witness the partial solar
eclipse at the said venue was the Permanent Secretary, Federal Min-
istry of Science and Technology, Mrs. Rabi Jimeta and Director-
General, National Space Research and Development Agency (NAS-
RDA), Prof. Seidu Mohammed. One of the mandates of the Centre
for Basic Space Sciences is to study, observe, research and carry out

extensive Moon sighting activities which helps in keeping the en-
tire public abreast of the important changes that take place on
the moon. The research also assists research students, space scien-
tist, Engineers and Amateur Astronomers in providing on the spot
information about the moon.

 

 

FIG. 1: Observing the Partial Solar Eclipse in Abuja

A. Collaboration

From the beginning, it was clear that collaboration with other or-
ganizations outside CBSS would be key to the success of the out-
reach activities. To publicize the project alone, strategic alliance
was formed with the press: NTA, AIT, CHANNELS TV, internet
broadcast stations, video websites and other media sources, who are
experts in the wide distribution of media contents. Furthermore,
we also collaborated with the print media and communication ex-
perts so as to ensure that the contents were put to best use.

B. Choice of observing point

To obtain high-quality images it was important to observe the
eclipse from land. After studying several potential observing sites,
the list was reduced to all 35-state capital, university campuses
including the NASRDA headquarters Abuja. Again, after com-
paring the probabilities of having good weather, the decision was
made to film the eclipse from Abuja. In fact, nobody outside the
team thought that it would be possible. But after inter-agency
collaboration between the Ministries of Defense, Science and Tech-
nology, Information and of Education, the observations were given
the go-ahead, and we had permission to use the local infrastructure,
such as lodging facilities and transport. The film team consisted
of staff from several different organizations: NTA, AIT, Channels
TV, many Nigerian Print and Broadcast media, etc.

C. Streaming Transmission

Internet communication, NTA, AIT, Channels TV, and many other
Nigerian Broadcast media houses were used to transmit real-time
images, broadcast information in different Nigerian local languages
and videos of the Partial solar eclipse. Figure 2 shows the source of
the video footage taken at the Olu Obasanjo Space Centre with
HD cameras by the NASRDA-CBSS team, NTA and AIT. To
avoid burning the iris of the camera, we projected the image of
the Sun on a small amateur solarsscope, from where the streaming
video was taken and transmitted nationwide. Channels TV and all
other Nigerian broadcast media houses also transmitted the same
video gotten from NTA internationally via communication satel-
lites. Since NTA and AIT supports multipoint casting, the data
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were transmitted to several receiving stations (main and backup
stations). At the main receiving station, the information was col-
lected and sent to CBSS server via Live streaming. Between the
receiving stations and the points of display a wired network com-
munication system was used. The National Space Research and De-
velopment Agency in collaboration with NTA, AIT and Channels
TV broadcasted the live HD images via the internet to large view-
ing centre at the NASRDA headquarters and other public halls. In
the HD images, Webcast Multipoint Video WMpV-formatted data
was delivered to all participating Universities, institution of higher
learning, other community centers and public halls.

  

 

 

FIG. 2: Streaming Transmission process

D. Procedure for live broadcasting

The procedure for receiving the real-time images and copyright
statement is complicated and was the major source of significant
negative feedback from users. Applicants first sent in their forms,
then submitted a signed covenant stipulating the terms of use of
the live video and the copyright notice. This rather complicated
procedure evolved from the fact that CBSS in collaboration with
NTA/AIT/Channels TV transmitted the real-time images. The
NASRDA-CBSS Space Science Popularization Team insisted that
the credit should be stated clearly in images of the real-time
streaming, and that each receiving university or institution of
higher learning had to submit a contract. Upon approval, users
obtained a URL with which they could view the live images and
were advised to test the connection to confirm that they could
watch the webcast. CBSS in collaboration with NTA/AIT/Chan-
nels TV provided a server to broadcast a test video. Due to the
decision to distribute high-quality WMpV data, the server capacity
limited the number of receivers and thus about 36 receivers were
sent out to all universities and institutions of higher learning in
various state capitals of Nigeria, on a first-come-first-serve basis.
Nevertheless, some facilities rejected the real-time WMpV data
coming from NASRDA-CBSS server due to non-access to internet.
Although we reduced the quality of HD video when converting it
to the WMV format, the required transmission rate was still too
high for some facilities. As a result of these some facilities were
provided the real-time images by NTA/AIT/Channels TV, which
had set up a new server for this project.

To the best of our knowledge, ten TV stations, five news agen-
cies and 3 universities primarily obtained HD images, which they
distributed via their communication networks. The WMV video
was also delivered to 35 facilities so as to help facilities who could
not use the WMpV due to non-access to internet. We restrict the
following discussion to the facilities to which we (CBSS) provided
the data, and exclude the facilities that obtained images from the
NTA/AIT/Channels TV server. Because public viewing was free
of charge and staff working at the viewing points could not count
attendance, the exact number of public-event viewers is not ac-

curately known. However, based on the capacities of the various
viewing facilities, we estimated that over 2000 people viewed the
event via HD images on large-screen displays as clearly shown in
Figure 3. On the other hand, it was estimated that the public
WMV displays were viewed by at least 1,700,000 people. Some
facilities reported that the number of viewers quoted might have
been underestimated as the attendance at their events exceeded the
carrying capacity of the venues. Most facilities that received WMV
video made it available for public viewing. Public viewings at Uni-
versities, community centre’s and secondary school’s public halls
were particularly popular and effective as the staff was acquainted
with astronomy through our Space Science and Astronomy popu-
larization programs. Based on feedback from staff working at the
viewing facilities, we observed that, because the Partial eclipse was
observable in Nigeria, public facilities that were previously not sen-
sitive to astronomy were motivated to show the real-time images,
in spite of the limitations.

 

  

  

  

 

 

FIG. 3: Public Viewing of Transmitted HD and outdoor
Image of the Partial solar eclipse

Members of the public who attended the events commented in the
questionnaires distributed that: “The images showed the partial
solar eclipse with so much presence that we had the illusion of
actually observing it.” “It was a good opportunity; listening to
the explanations of the phenomenon, observing the partial solar
eclipse with our eyes using the freely donated solar glasses the
images projected on the solar scope and also watching it on
screens.” Several comments captured the sense of presence which
a small screen of a PC could achieve. This is one advantage of
having public viewing events. The real-time images also served
as a backup for eclipse observation events. Unfortunately, clouds
covered a large fraction of Nigeria on the day of the eclipse,
so observing the partial eclipse was difficult in some places in
southern Nigeria. However, even in these bad weather conditions,
we were able to show the images of the eclipse to the participants
and visitors. Figure 3 shows people waiting for occurrence of
events, public lecture for public awareness, brief planetarium
show, and public viewing of the event. Most participants enjoyed
the live video of the partial solar eclipse, while other facilities that
received WMV video made it available for public viewing. Public
viewings at community centres and public halls were particularly
popular and effective as the staff were acquainted with astronomy
and could give lectures before, during and after the public viewing.
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IV. CONCLUSION

Although the number of YouTube viewers was also large, the num-
ber of public-event participants was astonishing; we do not feel that
this justifies total reliance on individual communication method.
Because science communicators were usually present at the public
viewing centers’ to explain the astronomical event, these outreach
activities proved important for providing a deeper understanding of
the astronomical phenomenon and astronomy in general. To orga-
nize a successful public viewing event using HD video streaming, we
recommend preparing a detailed manual for amateurs in advance.
To maximize the use of recorded video and images, they should

not be highly protected by copyright but be made freely available.
Above all both the images and the delivery methods must be opti-
mized for either large screen viewing or personal display.
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TABLE I: Table 1: Details of the observable partial eclipse as predicted to be seen from various important locations
around of the country.

State Capital Eclipse begin Long. Lat. Maximum eclipse % Obscuration Eclipse end

Umahia 01:02:59pm 07°29'E 05°32'N 2:42:24pm 78.7 04:07:42pm

Yola 01:19:22pm 12°46'E 09°23'N 2:42:24pm 65.1 04:10:12pm

Uyo 1:04:02pm 07°56'E 05°03'N 2:43:56pm 80.4 04:08:50pm

Awka 01:01:18pm 07°04'E 06°12'N 2:40:57pm 76.3 04:06:21pm

Bauchi 01:09:48pm 09°50'E 10°19'N 2:44:08pm 61.6 04:04:59pm

Yenegoa 12:59:06pm 16°15'E 04°55'N 2:39:43pm 81.2 04:06:29pm

Makurdi 01:05:47pm 07°44'E 08°32'N 2:43:13pm 70.7 4:06:41pm

Maiduguri 01:20:34pm 13°09'E 11°50'N 2:50:27pm 56.8 4:07:06pm

Calabar 1:06:02 pm 08°19'E 04°57'N 2:44:58pm 80.8 4:09:29pm

Asaba 1:00:14 pm 06°45'E 06°11'N 2:39:58pm 76.4 4:05:53pm

Abakaliki 01:04:45pm 08°56'E 06°20'N 2:43;19pm 75.7 4:07:43pm

Benin 12:56:16pm 05°36'E 06°19'N 2:36:47pm 76.2 4:03:56pm

Ado-Ekiti 12:54:29pm 05°13'E 07°37'N 2:34:33pm 71.7 4:01:41pm

Enugu 01:02:31pm 07°27'E 06°27'N 2:31:34pm 75.4 4:06:38pm

Abuja 01:02:08pm 07°32'E 09°03'N 2:39:28pm 66.2 4:03:25pm

Gombe 01:14:12pm 11°10'E 17°17'N 2:47:21pm 61.8 4:06:53pm

Owerri 01:01:29pm 07°02'E 05°29'N 2:41:18pm 76.0 4:07:05pm

Dutse 01:07:59pm 09°17'E 11°44'N 2:41:25pm 56.9 4:01:56pm

Kaduna 01:01:39pm 07°26'E 10°31'N 2:37:49pm 61.2 4:01:04pm

Kano 01:05:25pm 08°31'E 12°00'N 2:39:12pm 56.1 4:00:19pm

Katsina 01:02:23pm 07°36'E 12°59'N 2:35:47pm 53.1 3:57:04pm

Kebbi 12:50:23pm 04°12'E 12°27'N 2:26:49pm 55.6 3:52:16pm

Lokoja 12:59:42pm 06°45'E 07°49'N 2:38:32pm 70.6 4:03:53pm

Illorin 12:51:52pm 04°32'E 08°30'N 2:31:48pm 68.8 3:59:19pm

Ikeja 12:48:38pm 03°24'E 06°27'N 2:30:31pm 76.4 4:00:04pm

Lafia 01:05:35pm 08°31'E 08°29'N 2:42:31pm 68.0 4:05:41pm

Minna 12:58:44pm 06°34'E 09°37'N 2:36:22pm 64.4 4:01:04pm

Abeokuta 12:48:11pm 03°21'E 07°09'N 2:29:43pm 74.0 3:59:06pm

Akure 12:54:29pm 05°11'E 07°15'N 2:34:48pm 73.0 4:02:06pm

Oshogbo 12:52:11pm 04°34'E 07°46'N 2:32:36pm 71.3 4:00:23pm

Ibadan 12:50:00pm 03°54'E 07°23'N 2:31:04pm 72.9 3:59:45pm

Jos 01:06:38pm 08°53'E 09°56'N 2:42:07pm 63.0 4:04:10pm

Port Harcourt 01:01:46pm 07°01'E 04°47'N 2:41:49pm 81.5 4:07:46pm

Sokoto 12:54:07pm 14°05'E 13°04'N 2:29:09pm 53.3 3:52:58pm

Jalingo 01:14:57pm 11°22'E 08°54'N 2:49:02pm 66.6 4:09:04pm

Damaturu 01:16:46pm 11°57'E 11°44'N 2:47:50pm 57.0 4:05:42pm
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