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ABSTRACT: The age of global warming and associated natural disasters is here with us and
therefore the measurement of weather parameters and forecasting of associated natural disasters
for the common good of Nigerians are paramount. The Nigerian Meteorological Agency (NIMET)
is saddled with these responsibilities. This study is focused on the assessment of coverage areas
of NIMET weather stations distributed nationwide. For full coverage, the World Meteorological
Organization (WMO) requests all member countries to ensure adequate monitoring of its weather
by making sure the distance between any two weather stations does not exceed 50.0 km. This
study makes use of add XY data in arcmap to indicate the location of NIMET sites on map of
Nigeria, Spider-Tool to show the varying distances between the stations and Advanced Editing
Tool to contour the coverage area based on the WMO standard for 51 weather stations currently
operating in Nigeria. The results reveal that NIMET is still operating below the WMO standard
in that the nation landmass is not adequately covered by the present number of weather stations.
Furthermore, the distance between the stations in the North-Central, North-East, North-West
and South-West geopolitical zones are on the average greater than 50.0 km while South-South
and South-East witness overlapping of some coverage areas. About 442 synoptic weather stations
evenly distributed over the landmass will adequately cover Nigerian weather forecast. The study
recommends the provision of more weather stations and proper distribution to avoid overlapping
and ensure total coverage of Nigerian landmass.
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I. INTRODUCTION

Weather is the state of the atmosphere in a place and
at a time with respect to meteorological conditions
such as temperature, barometric pressure, cloudiness,
dryness, sunshine, rain or moisture, humidity, wind
velocity and direction. Climate is the prevailing mete-
orological conditions over a region. Both weather and
climate can be forecast earlier before their occurrence
and adequate preparation put in place to avoid their
adverse effects such as global warming, storm, flooding,
soil degradation, reduced rainfall and excessive heat,
erosion, wind, cyclones, food scarcity and rain storm
to mention a few (Jones et al., 2000). These adverse
effects could be due to dearth of information requisite

for effective management of these factors which are
supposed to be made available by weather forecasting
stations. The Nigerian Meteorological Agency (NIMET)
is saddled with this responsibility and many more.
NIMET operates some meteorological synoptic stations
scattered within Nigeria. Nigeria is loc;ated within
latitudes 4°16'51.0''N and 13°55'50.9''N and longitudes
2°27'56.0''E and 14°43'34.7''E. In Universal Transverse
Mercator (UTM) System of coordinate it is covered
by UTM zones 31°N and 32°N with the boundary at
longitude 60°E. According to Chapman and Wieczorek
(2006), the UTM is a worldwide coordinate system
based on the transverse mercator projection. In this
system, the globe is divided into 60 zones with each
zone covering six degrees of longitude. The coordinate
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values are in metres. Some of the weather stations are
in zone 31N while the others are in zone 32N. Nigeria
has approximately a geographic area of 923,768 square
kilometres and is made up of 36 States and the Federal
Capital Territory (FCT) Abuja. Nigeria is characterized
by two main seasons namely: the dry and the wet
seasons. The wet or rainy season begins around April
and ends around October while the dry season begins
about November and ends about March (Adekunle et al.,
2007). According to Akinsanola and Ogunjobi (2016),
the rainfall pattern in Nigeria is bimodal with two peaks
in June-July and September-October and about two and
half weeks of moisture stress in August. Temperatures
are usually high but exhibits slight change within the
year. The mean annual maximum temperature of about
29°C occur during the dry season while the mean annual
minimum of about 21°C takes place during the wet
season (Essiet et al., 2010).

Meteorological services in Nigeria started in 1892 within
the premises of the then Public Works Department at
Racecourse, Lagos where the oldest rainfall station was
established. In 1937, it became one of the constituent
services of the British West African Meteorological Ser-
vices of the then Gold Coast, Gambia, Sierra Leone and
Nigeria. In April 1949, the service became a full-fledged
Department and was one of the seven colonial Depart-
ment structure used in running this country. With the
introduction of Ministerial form of government in July
1952, the Meteorological Department moved from one
ministry to another due to the fact that the Meteoro-
logical service affects all aspects of the economy. The
movement is as follows: 1952 to 1953 in Ministry of Com-
munication, 1953 to 1955 in Ministry of Transportation,
1955 to 1960 in Ministry of Communication and Avia-
tion, 1960 to 1965 in Ministry of Agriculture and Natu-
ral Resources, 1975 to 1983 in Ministry of Civil Aviation,
1983 to 1987 in Ministry of Transport and Civil Aviation
and from 1988 to date in Ministry of Aviation. NIMET
has the mandate for collection, collation, storage and
analysis of meteorological data and provision of same to
all stakeholders in transportation, military, environment,
water management services and agriculture, and link-
age with World Meteorological Organization (WMO) and
other international agencies on global issues regarding cli-
mate and climate change (Ewah et al., 2012). NIMET
also has coordinating and supervisory roles over other
weather and climate data generating institutes. The
Agency provides early warning alerts for climate related
disaster threats through weather forecasts and seasonal
rainfall predictions. It has long historical climate data
that spanned over 100 year coupled with unlimited access
to the WMO’s enormous global database. These consti-
tute an invaluable tool that is shared free of charge (Na-
tional Capacity Assessment Report, 2012). The Agency
also issues periodical agrometeorological bulletins, which
provide information on drought indices, and evapora-
tion/temperature trends, development and updating of

seasonal climate prediction model for effective monitor-
ing of drought, desertification, erosion, crop failure, and
host of others. All that depends of weather falls within
the purview of NIMET (NIMET Digest, 2016). NIMET
is still performing tremendously well in the achievement
of its mandate which include but not limited to: (a) ad-
vising the Federal Government on all aspects of meteorol-
ogy; (b) preparing and interpreting Government policy in
the field of meteorology; (c) issuing weather forecasts for
operation of aircrafts, ocean going vessels and oil rigs;
(d) providing and promoting meteorological services in
agricultural, drought and desertification, hydrology and
water resources, environmental pollution and biometeo-
rology for climatic and human health activities; (e) col-
lecting, processing, disseminating and preserving all me-
teorological data and information; (f) ensuring uniform
and international standards of observation of all meteoro-
logical phenomena, in Nigeria; (g) providing consultancy
services to the public on meteorology; and (h) approv-
ing and establishing meteorological stations for meteo-
rological observations. WMO requires its 187 member
countries to ensure adequate monitoring of its weather
by ensuring that the gap between two weather stations
does not exceed 50.0 km. NIMET is yet to attain this
level but Malawi has adopted a radius of 20.0 - 30.0 km
between weather stations in the implementation of its
climate-based agricultural insurance scheme (Ewah et al.,
2012).

II. MATERIALS AND METHODS

The coordinates of the weather stations were made avail-
able in decimal degree but were converted to UTM be-
cause arcgis software which was used for the study handle
coordinates in UTM system. Therefore, the coordinates
of the weather stations, map and contours of coverage
areas presented in this study are in UTM. The problem
associated with map covering more than one zones was
solved by first adding the map of Ondo State which is
in zone 31N and the map of Yobe State which in zone
32N. Thereafter, the map of Nigeria was added showing
perfect alignment with the two previous maps. The coor-
dinates of the weather stations which were prepared and
previously saved in Microsoft Office Excel Comma Sep-
arated Values File (.csv) were added to the map. The
add XY data tool was used to position the weather sta-
tions on their respective locations on the map. Thus, the
positions of the 51 weather stations were located on the
map in arcmap. This reveals their distribution over the
nation’s landmass. The Spider Tool which resides in the
arctool box requires both the origin and destination class
and feature to produce a straight line between any two
points. The numerical value of the straight-line distance
is stored in its attribute table. The Spider Tool was used
to estimate the value of the numerical distance between
the locations of any two weather stations. This would be
compared to WMO standard. Advanced editing tool was
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used in conjunction with editor tool to contour the cover-
age area of 25.0 km radius based on the WMO standard
around each station as shown in Figure 1. It is assumed
the coverage area will be circular over the landmass and
around the weather station. Graphic tool in arcmap was
used to produce multiple coverage areas of each 25.0 km
radius as shown in Figure 3. This was done in such a way
that there is contact between the boundaries of coverage
areas of adjacent weather stations. Thus, the nation’s
landmass would be covered if a weather station is located
at the centre of each coverage area shown in Figure 3.

III. RESULTS AND DISCUSSION

The locations of weather stations, as shown in Figure
1, in North-Central, North-East, North-West and South-
West geopolitical zones are fairly evenly distributed com-
pared to South-South and South-East where congestion
exist among the weather stations. Similarly, the dis-
tances between weather stations in the North-Central,
North-East, North-West and South-West geopolitical
zones are on the average greater than 50.0 km while
South-South and South-East witness overlapping of some
coverage areas. Certain percentage of the landmass is not
covered in North-Central, North-East, North-West and
South-West geopolitical zones. Figure 2 reveal that the
distance between any two adjacent weather stations is
not based on WMO standard. Only few of the weather
stations have the distance between them around 50 0.
Km. The Nigerian landmass is not adequately covered
by the existing weather stations. If there were no overlap-
ping of coverage areas, the 51 weather stations will cover
about 8,012 (0.87%) square kilometres in a landmass of
923,768 square kilometres. With the present overlapping
of some coverage areas, the weather stations are able
to covered about 6,914 (0.75%) square kilometres leav-
ing about 914,154 (98.96%) square kilometres uncovered.
Meteorological data for regions not covered by the sta-
tions are usually estimated and sometimes the estimates
are not accurate. To achieved improved socio-economic,
impart of NIMET on Nigerians, accurate meteorologi-
cal data about each location are paramount important
rather than guess work. Meteorological data are not be-
ing acquired directly from about 98% of the landmass. To
achieve a total coverage with 50.0 km distance between
weather stations, a total of 442 weather stations will be
required for a full coverage of the Nigerian landmass.

IV. CONCLUSION

Considering the relevance of weather stations in the light
of the present global warming and attendant disasters

as well as the advantages of meteorological data to
agricultural produce, less than 2.0% coverage of weather
stations over Nigerian landmass is too small. The nation
needs to ensure even distribution of weather stations
currently in operation and the provision of more to
ensure total coverage of the landmass.
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FIG. 1: Location of Weather Stations and their
Simulated Coverage Areas.
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FIG. 2: Varying distances between Weather Stations.

 

 FIG. 3: 442 Weather Stations covering Nigerian
Landmass.
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