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Abstract 
The trend of rainfall in Awka from 2011 to 2020 was examined using monthly rainfall data collected from 

Nigerian Meteorological Agency (NIMET) Synoptic Station at Amawbia, Awka, Anambra State. The study 

considered monthly rainfall for each year, mean monthly rainfall from 2011-2020 and the annual rainfall from 

2011-2020. It was found out that the month with the highest rainfall varies from June, July, August and 

September with September 2019 having the highest monthly rainfall of 906.00mm and February 2014 having 

the lowest monthly rainfall of 2.60mm. The result from the mean monthly rainfall has September with mean 

monthly rainfall of 475.37mm as highest and January as lowest with mean monthly rainfall of 11.33mm. The 

years 2019, 2018, 2017 and 2013 recorded the annual rainfall of 3863.40mm, 3636.40mm, 3616.00mm and 

1639.40mm respectively. Thus the year 2019 has the highest annual rainfall whereas 2013 has the lowest. The 

trend of rainfall showed a decrease in annual rainfall from 2012 to 2014 and an increase from 2016 to 2019. 

Following the trend of variability of rainfall in Awka in recent times, 2019 is the wettest year among the ten-

year period studied. 
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I. Introduction 
As Earth's climate has warmed, a new pattern of more frequent and more intense weather events has 

unfolded around the world. Nigeria is experiencing adverse climate conditions with negative impacts on the 

welfare of millions of people. The climate of an environment or a region is usually explained in terms of the 

prevailing climatic elements of temperature, rainfall/precipitation, relative humidity, evaporation, solar radiation 

etc. The description of these climate element or parameters in any region is known as climatic characteristics of 

that region. The most widely used measure of climatic description among all these parameters is the 

temperature, rainfall/precipitation and relative humidity (Oguntoyinbo, 1983 and Ayoade, 1992). Rainfall is one 

of the major factors affecting food security especially in countries largely or highly dependent on rain-fed 

agriculture, given that evaporation rate and soil characteristics controls the state of soil moisture. Changes in 

rainfall and other forms of precipitation will be one of the most critical factors determining the overall impact 

of climate change. A warmer atmosphere can hold more moisture, and globally water vapor increases by 7% for 

every degree centigrade of warming. How this will translate into changes in global precipitation is less clear cut 

but the total volume of precipitation is likely to increase by 1-2% per degree of warming. In a developing nation 

such as Nigeria, a lot of people are still in doubt of the existence of global warming by characterizing the signs 

to nature. A result of rise in water level of water bodies that lead to flooding experienced in some part of the 

country is, one of the signs of global warming (Matt, 2010). In a more recent study, (Ezenwajiet al., 2013) 

observed that climatic elements (temperature and rainfall) were the greatest contributors of flooding in Abraka 

town, Nigeria during the period 2000 to 2009. Also, (Onell, 2009) isolated some climatic elements giving rise to 

flooding in the Awka which include, rainfall intensity, rainfall duration, high temperature and atmospheric 

humidity, and concluded that rainfall intensity and temperature were significant. Recent climatic variability, and 

most particularly rainfall variations are becoming increasingly of concern to researchers, institutions 

andgovernments. To predict futuredevelopments, paststatisticaltrendscan be considered along withphysically-

based climate model projections (Bardossy, 2001).  Some studies based on statistical examination (Odjugo, 

2010) and climate model projections (Abiodunet al., 2011) have shown that changes in precipitation behavior is 

already evident in Nigeria. Evidence is building that human-induced climate change (global warming), is 

changing precipitationand the hydrological cycle, and especially the extremes. According to (Gerhard, 2004 and 

Herath, 2011), the debates are human versus natural, small amount of warming versus unprecedented warming, 

and fossil fuel drivers versus natural drivers (largely solar and orbital). Put in a nutshell, the debate is whether 

human emissions of greenhouse gases cause extreme events of unprecedented intensity or nature is responsible 

for climate disturbances (Lupo, 2008). These show that the causes, effects and scale of global warming are 

controversial at present and will continue in the future. One side argues that currently global warming is caused 
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by human factors while the opposite side insists on natural induced factors. (Riebeek, 2007) points out that 

global warming is happening at present and scientists have evidence that humans are to be blamed. The natural 

variability and climate change fluctuations of the climate system have been part of the Earth’s history however, 

there have been changes in concentrations of greenhouse gases(GHGs) in the atmosphere growing at an 

unprecedented rate and magnitudes in recent years (Crowley, 2000; Paehler, 2007). 

 

II. Study Area 
Awka is the capital of Anambra state. It is a town situated in the South Eastern part of Nigeria under 

Awka South local government area in Anambra state. The town lies along roads leading from Owerri, Umuahia, 

Onitsha, and Enugu. The area is bounded by latitudes 6
o
 9

` 
N, 6

o
19

` 
N and longitude 7

o
11`E, 7

o
12

`
E. The city 

Centre is traversed by the old Enugu road (Zik’s avenue). The town stretches to over a distance of 26 kilometers. 

Awka lies below 300m above sea in a valley on the plains of the Mamu River. Two ridges, both lying in a 

North-South direction, form the major topographical features of the area. Awka is sited in a fertile tropical 

valley but most of the original rain forest has been lost due to clearing for farming and human settlement. South 

of the town on the slopes of the Awka-OrluUplands (Ezenwajiet al., 2013) are some examples of soil erosionand 

gulling.  In recent times, the onset and cessation periods of the rain in the study area has been observed to vary 

over time. 

 

 
Fig 1: Map of Anambra State, showing Awka(Modified fromEzenwajiet al., 2018). 

 

III. Materials and Method 
Data collection 

The basic climatic database for this study, managed by Nigerian Meteorological Agency (NIMET) 

Synoptic Station at Amawbia, Awka, Anambra State is the monthly values of accumulated rainfall taken over a 

period of 10 years (2011 to 2020). The temporal variation in rainfall characteristics of Awka were evaluated 

using the data.  

 

Data Analysis 

The yearly, monthly mean and annual variation of rainfall values was evaluated using descriptive 

statistics which involves the mean, ranges and charts. The monthly values of the rainfall for respective months 

from 2011-2020 were averagedto obtain the mean monthly rainfall for each month. The monthly values of the 

rainfall for each year were averaged for the ten (10) years period to obtain annual rainfall values of the study 

area. The mean is mathematically expressed as: 
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In this study, mean was used to determine average occurrence of variable of interest such as average 

volume of rainfall in the location. To demonstrate the rainfall trends, the yearly,mean monthly and the annual 

mean precipitation were computed for the years 2011 to 2020 using Microsoft excel spreadsheets and the result 

shown in Table 1. Thereafter, graphs were plotted to show the overall trends. 

 

Table 1: Mean of Monthly and Annual Rainfall (mm) in Awka from 2011 to 2020 

 
 

IV. Results and Discussion 
Monthly rainfall for each year 

The plots of yearly rainfall (Figs. 2-6) indicates a high irregular nature in magnitudes of rainfall 

between the months of each year. The beginning of rains was found to be significantly in the month of 

March/April, while discontinuance was predominantly October/November.  It was observed that the period of 

onset of rainfall is changing with this occurring also in January/February Between 2011 to 2020, while the 

discontinuance remains almost undeterred.  Over Awka, the first peak is usually recorded in July followed by a 

short dry spell in August known as the ‘August break’, then follows the second peak in September.  

 

 
Fig 2: Monthly Rainfall for Awka in 2011 and 2012 
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Fig 3: Monthly Rainfall for Awka in 2013 and 2014 

 

 
Fig 4: Monthly Rainfall for Awka in 2015 and 2016 

 

 
Fig 5: Monthly Rainfall for Awka in 2017 and 2018 
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Fig 6: Monthly Rainfall for Awka in 2019 and 2020 

 
Mean Monthly rainfall from 2011-2020  

The mean of the monthly rainfall from 2011 to 2020 (Fig. 7) showed an increasing trend in the volume 

of rainfall from January to July, a decrease in august (august break) and another increase in September. The 

trend recorded September with 474.37mm as the highest and January with 11.33mm as the lowest.  

 

 
Fig 7:Trend of Mean Monthly Rainfall from 2011 to 2020 

 

Annual rainfall analysis 

The cumulative annual rainfall in Awka ranges from 1639.40mm to 3863.40mm for the ten (10) years 

period under this study (Fig. 8 and Table 1). It is recorded from the trend plot (Fig. 8) that over the years, the 

climate has been changing. The mean of the cumulative annual rainfall is 2553.07mm which is notably high 

when compared to what (Nzoiwuet al., 2017) got from 1976 to 2015 and it provide an evidence to a more recent 

increase in the rainfall trend. The year, 2019 recorded the highest magnitude of rainfall with 3863.40mm 

followed by 2018 with 3636.50mm. The strongest decreasing trend occurred in 2020 while the strongest 

increasing trend occurred from 2016 to 2019. 
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Fig 8:Trend of Annual Rainfall from 2011 to 2020 

 

These increases is as a result of a substantial increase in rainfall amount during months of May, July, 

August and September of the ten (10) years. This changes in climate of Awka over the years is due to variation 

in temperature and humidity of the area and also due to adverse human impact on the ecosystem.  It provides a 

reference to show the capability of global warming to stimulate changes in hydrological cycle.  

 

V. Conclusion 
The expected climate changes that could affect rainfall is ultimately caused by global warming. The 

evaluated results imply that both rainfall is not evenly distributed as it rains during the dry and rainy months. 

Thecalculatedannual rainfall varies between 1639.40mm to 3863.40mm which suggests an increasing trend in 

the climatic parameter in Awka. The weather and climatic variables can be seen as human exposures that 

directly or indirectly impact on human life. A resource-sensitive  approach is needed to be taken base on the 

effect of global warming which may lead to higher temperatures and humidity as well as changes in 

precipitation due to global warming which are likely to alter the geographical range and seasonality of some 

climate sensitive vectors-potentially, extending the range and season of food insecurity, higher exposure to heat 

stress and ultraviolet radiation, more intense and frequent extreme weather events to the habitats of Awka as 

well as vector-borne diseases, contracting them for others. Moreover, these are not expected to remain constant, 

and overall likely to increase their impacts on humanity as the year goes by.  

 

Acknowledgement 
The authors are grateful to Nigerian Meteorological Agency (NIMET) Synoptic Station at Amawbia, Awka, 

Anambra State for provision of the data that was used for this research work. 
. 

References 
[1]. Abiodun BJ, Salami AT, Tadross M (2011). Climate Changes Scenarios for Nigeria: Understanding Biophysical Impacts. Climate 

System Analysis Group, Cape Town, for Building Nigeria’s Response to Climate Change (BNR CC) Project. Ibadan, Nigeria: 

Nigeria Environmental Study/Action Team (NEST). 

[2]. Ayoade, J.O. (1993), Introduction to climatology for the Tropics. Spectrum book Ltd. Ibadan, pp. 204 – 220 
[3]. Bardossy A (2001). Statistical Investigation of Precipitation Changes form a Hydrological Viewpoint. In Lozan J, GraBI H. and 

Hupfer P. (Eds) Climate of the 21st Century: Changes and Risks. WissenschaftlicheAuswerungen, Hamburg, Germany. 

[4]. Crowley, T.J., 2000: Causes of climate change over the past 1000 years. Science, 289(5477), 270–277. 
[5]. Ezenwaji EE, Nzoiwu CP, Umeogu CC, (2018) Contribution of Rainfall and other Meteorological factors to Building collapse in 

Urban Areas of Anambra State. Environmental Review 6:1 

[6]. Ezenwaji EE, Okoye AC, Awopeju AK (2013) The relative contributions of climatic elements and environmental factors to 
flooding in Awka urban area. Afr. J. Environ. Sci. Technol. 7(8). 

[7]. Gerhard, L.C. (2004). Climate change: Conflict of observational science, theory and politics. AAPG Bulletin, 88(9), 1211-1220. 

[8]. Herath, A.K. (2011). The climate change debate: Man vs. nature. Available from http:/www.livescience.com /16388-climate 
change-debate-man-nature.html. Accessed at February 2017. 

[9]. Lupo, A.R. (2008). Anthropogenic global warming: A skeptical point of view. Missouri Medicine, 105(2), 22-25. 

[10]. Matt R. (2010): Positive and Negative Effects of Global Warming to People and the Planet. 
http://geography.about.com/od/globalproblemsandissues/a/advantages.htm 

[11]. Nzoiwu CP, Ezenwaji EE, Enete IC, Igu NI, (2017)Analysis of trends in rainfall and water balance characteristics of Awka, 

Nigeria.Journal of Geography and Regional Planning. 10(7): 186-196. 
[12]. Odjugo, P. A. O. (2010). Regional evidence of climate change in Nigeria. Journal of Geography and Regional Planning Vol. 3(6), 

pp. 142-150, June 2010 Available online at http://www.academicjournals.org/JGRP. ISSN 2070-1845© 2010 Academic Journals 

[13]. Oguntoyinbo, J.S. (1983) Climate. In: Oguntoyinbo, J.S., Areola, O.O. and Filani, M.a., Eds., Geography of Nigerian Development, 
2nd Edition, Heinemann Educational Books, Ibadan, 45 – 70 

[14]. Onell DB (2009). Analysis of relevant climatic elements in Awka town, Nigeria. Clim. Environ. 5(2): 330-341. 

0
500

1000
1500
2000
2500
3000
3500
4000
4500

R
A

IN
FA

LL
 (

M
M

)

YEAR

Annual Rainfal l  (mm) from 2011 -2020



Variability of Rainfall in Awka, Anambra State Nigeria 

DOI: 10.9790/4861-1304015056                           www.iosrjournals.org                         56 | Page 

[15]. Paehler HK, 2007. Causes of climate change in Nigeria. Publication series. Country Reports.  Published Sankt Augustin, July 19, 

2007 

[16]. Riebeek H. (2007). Global warming. Earth observatory fact sheet, NASA, USA. 

Omojaet. al.“Variability of Rainfall in Awka, Anambra State Nigeria.”IOSR Journal of Applied 

Physics (IOSR-JAP), 13(4), 2021, pp. 50-56. 

 


