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ABSTRACT
Families are exposed to poor water quality because of climate change,

Department of

which has a negative influence on children's chances of survival and
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serious health concerns. The main purpose of the research was to look

Engineering, Faculty of

into the consequences of climate change on Nigeria's Imo state's

Civil and Environmental
Engineering, Near East
University, Mersin 10

drinkable water sources. This research relied heavily on secondary
data. The Nigerian Meteorological Agency (NIMET) provided the
necessary rainfall data for this investigation. The Owerri synoptic

Turkey.

station in Nigeria was used by the Nigerian Meteorological
Department from 1999 to 2019 to collect monthly rainfall and air temperature (minimum and
maximum) data (table 2). Data for the sources of water in Imo State was obtained from
published article these articles used questionnaire and survey methods in adopting data on the
drinking water sources in Imo State. Results showed that Borehole water is the most frequent
source of potable water in Imo State. Water conservation and management should be the
emphasis of climate change mitigation efforts in Imo State and any nation because climate
change directly influences water resources. Imo State's water supplies have been shown to be
affected by climate change, according to this research, which found variations in rainfall
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patterns across the state during the study period. This has implications for both the quality
and quantity of water available in Imo State.
KEYWORDS: Climate change, water sources, imo state.
1.1 INTRODUCTION
Scientists found that human activities such as the use of fossil fuels and land use change have
resulted in a rise in the concentration of greenhouse gases in the atmosphere since the
industrial revolution. These gases trap excess heat in the atmosphere, offsetting the earth's
atmosphere-energy balance and causing rapid changes in the earth's system, which have been
observed to be increasing at an increasing rate during the past two or three centuries.
Any change in climate over time, whether caused by natural variability or human activity, is
referred to as climate change. It refers to a change in climate that is related to human actions
directly or indirectly, changes the composition of the global atmosphere, and is in addition to
natural variability observed over comparable time periods. It includes all types of climate
inconsistencies (i.e., any variations between long-term meteorological element statistics
obtained for various periods but belonging to the same place).
Climate change is now the most serious environmental threat facing humanity in the twentyfirst century, manifesting itself in extreme weather events such as flooding, drought, heat
waves, changes in rainfall intensity and pattern, sea level rise, and the drying up of rivers and
streams, to name a few. Climate change's historic calamity now threatens to set already
accomplished human growth into reverse, while also posing a significant obstacle to nations'
achievement of the Millennium Development Goals (MDGs).
Climate change would modify the features of the components of hydroclimatogical systems
in different ecological zones, with implications for the availability of water. Climate change,
rising water demands, population increase, industrialization, and urbanization are already
wreaking havoc on the world's water resources.
According to IPCC (2001a), precipitation has increased in the mid and high latitudes and the
inner tropics over the twentieth century, while it has decreased in the majority of the northern
subtropics. Projections for the 21st century indicate that this trend will continue. The central
parts of the continents will experience above-average temperature rises, resulting in increased
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evaporation that is often insufficiently compensated for by increased precipitation, causing
soils to dry out and water availability to decline (IPCC, 2001a).
Observed temperatures in Africa have been warming since the 1960s, especially in the last
few years. In Sub-Saharan Africa, long periods of drought are becoming more common and
are predicted to become more widespread (WaterAid, 2007). Despite the fact that Africa is
widely regarded as a continent with abundant water, both urban and rural residents on the
continent lack access to adequate and safe drinking water, putting their food security at
danger, as well as being exposed to preventable water-related diseases.
Various climate change implications have been shown in the Nigerian context. According to
estimates, the humid tropical zones of southern Nigeria, which are currently too hot and wet,
would see an increase in precipitation (particularly during the rainy season) and temperature.
Already, according to IPCC (2001a), temperature increases of 0.20C-0.30C per decade have
been documented in the country's diverse biological zones, while droughts have plagued the
Sudan-Sahel region, notably since the late 1960s.
1.2 Problem Statement
An estimated 2.2 billion people require access to safe drinking water, with 884 million
currently lacking basic drinking water services. An estimated 4.2 billion people require safe
sanitation management. Water stress conditions (for example, the disappearance of Lake
Chad) are expected to worsen by 2025, increasing the burden on women and girls of
collecting and transporting water over long distances (International Water and Sanitation
Centre (IRC), 2004).
Because climate change is threatening the quality of water for many household uses, the
family is exposed to low water quality, which poses major health concerns and has a
detrimental impact on children's chances of survival (WaterAid, 2005).
Water, sanitation, and hygiene-related cases accounted for 70% of child mortality and
morbidity in Nigeria, according to reports.
Climate change may limit men's ability to work for a living, resulting in unemployment and
low self-esteem for men as well as greater family poverty.
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The question now is: what are the sources of water for Imo State's households? What are the
consequences of climate change on the area's water resources? What are the possible
strategies for ameliorating the impacts of climate change on water resources in the area?
Answers to these questions were the main thrust of this study.
1.3 Aims of the study
The study's ultimate goal was to investigate the effects of climate change on household water
sources in Nigeria's Imo state. The study's objectives were to:
1. Identify the major sources of water for households in the area;
2. Determine the perceived effects of climate change on water resources;
1.4 Significance of the study
The outcomes of this study will highlight the consequences of climate change on the area's
water resources, attracting residents', policymakers', and other stakeholders' attention to the
threats that climate change poses to their environment and source of livelihood.
The findings of this study will be valuable to government and non-governmental
organizations interested in improving the living conditions of the people in the area. The
study will provide information on the role of gender in the provision of household water.
Policymakers can use the findings of this study to help achieve goals related to environmental
sustainability and women empowerment as part of the UN's Millennium Development Goals.
The study's findings will also open up new avenues for scholars who are interested in climate
change.
3.1 Study Area
Imo State has a land area of about 5,100 square kilometers and is located between latitudes
4°45'N and 7°15'N. It is found in the humid tropics and has a year-round high surface air
temperature regime. The average minimum temperature is 23.5°C and the average
maximum temperature is 32.1°C. There are two seasons in the year: rainy and dry. The rainy
season begins in April and lasts until October.
There are 27 Local Government Councils in the state, as well as three major political zones:
Okigwe, Orlu, and Owerri. Owerri, the state's administrative capital, is the most populous,
commercialized, and industrialized city. The population of the state is estimated to be around
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4.8 million people (Imo State - Wikipedia 2021). Natural resources in the state include zinc,
lead, crude oil, natural gas, and some economic flora.

Figure 1: Map of Nigeria showing Imo State.

Figure 2: Map of Imo State.
3.2 METHODOLOGY
This study relied heavily on secondary sources. The Nigerian Meteorological Agency
(NIMET) provided the rainfall data required for this study. The Nigerian Meteorological
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Department collected monthly rainfall and monthly air temperature (minimum and
maximum) data from the Owerri synoptic station between 1999 and 2019 (table 2).
Data for the sources of water in Imo State was obtained from published article; these articles
used questionnaire and survey methods in adopting data on the Imo State's drinking water
sources.
Table 1: Drinking water sources in Imo State.
Sources of drinking water Percentage of users
Tap water
5.1
Borehole
65.4
Rain water
15.4
River
5.4
Hand dug well
2.5
Spring water
2.3
Stream
2.3
Lake
1.7
Total
100
Source of data: Iwuala et al, 2020
Table 2: Rainfall Data for Imo State, 1999-2019 (Owerri Synoptic Station).
Year Total RF Mean RF Min Mean Temperature Max Mean Temperature
1999 2515.4
209.6
23.65
31.84
2000 2337.2
195
23.63
32.18
2001 2304.3
192
23.81
32.34
2002 2053.7
171
23.73
32.29
2003 2327.8
194
24.13
32.37
2004 1762.3
147
28.89
32.38
2005 2236.6
186.4
24.1
32.8
2006 3209.1
267
24.3
32.9
2007 2361.6
197
22.15
31.72
2008 2470.2
205.9
23.71
32.68
2009 2092.8
174.4
22.65
31.53
2010 2106
175.5
22.94
32. 13
2011 2812.3
234.4
22.27
31.76
2012 2030.4
169.2
22.18
31.54
2013 2445
203.7
22.25
31.19
2014 2014.4
167.8
22.52
31.66
2015 2247.2
187.3
22.37
31.92
2016 2163.9
180.3
22.97
32.61
2017 2128.8
177.4
23.16
32.0
2018 2007.6
167.3
20.91
31.27
2019 2895.6
241.3
21.47
32.14
Source of Data: NIMET, Nigeria
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4.0 RESULTS AND DISCUSSION
Sources of water in Imo State
Borehole water (65.4 %), Rainwater (15.4 %), River water (5.4 %), Tap water (5.1 %), DugWell water (2.5 %), Springwater (2.3 %), and Streamwater (2.3%) were the most commonly
available potable water sources in Imo State, according to Table 1. The findings are
consistent with UNEP (1999), which stated that due to inter-annual variability in rainfall in
Africa, many people are becoming reliant on groundwater. According to Okereke (2009), the
high percentage of borehole water usage can be attributed to its relative potability,
developmental consciousness, and the commitment of local, state, and federal governments in
recent times, as well as some well-to-do individuals who sink boreholes for both private and
commercial use.

Figure 3: Chart of the sources of water in Imo State.
Variability in Rainfall
Changes in the climatic period (1999-2019) show changes in rainfall across the state since
1999. In 1999, the total annual rainfall across the state was approximately 2515.4mm. This
figure fell to 2053.7mm in 2002 before rising slightly to 2327.8mm in 2003. The total rainfall
amount over the state has increased in recent years, with 2019 receiving 2895.6mm. It is
important to note, however, that these increases are associated with flooding in some areas.
These changes in the spatial distribution of rainfall amount, as well as the resulting impacts
on agriculture, water resources, and human settlements, among other things, are indicators of
the state's vulnerability to climate change and the socioeconomic implications associated with
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such changes (Olorunfemi, 2011).

Figure 4: Graph of annual rainfall in Imo State (1999-2019).
Flooding
Humans have settled in floodplains to cultivate fertile soils, establish towns on flat ground,
get easy and safe access to water, and utilize rivers for transportation (Pavel, 2003). Humans
have become more vulnerable to flood danger in recent years as development into flood
plains and a lack of flood response plans enhance the potential for devastation. Imo has been
affected by flood disasters/events during the wet season due to a variety of non-climaterelated or manmade reasons/factors (Olayemi, 2007). Duru (2014) reported that Imo has seen
three flooding episodes in less than a decade, resulting in untold hardships and property loss.
Drought
Drought can be meteorological (low precipitation and low water levels in rivers, lakes, and
groundwater), agricultural (low soil moisture), or environmental (a combination of the above)
(Bates et al., 2008). Droughts affect human livelihoods in both direct and indirect ways
(Pavel, 2003). Crop loss is a direct result, which might result in famine if alternate food
sources are unavailable. Indirectly, water scarcity contributes to disease spread by depriving
people of water for basic hygiene. Imo state has been fortunate to avoid severe droughts;
however there have been reports of water shortages in several areas of the state.
Surface and Groundwater Systems
At the global scale, there is evidence of a broadly coherent pattern of change in annual runoff,
with some regions, particularly those at high altitudes, experiencing an increase (Tao et al.,
2003a, b; Hyvarinen, 2003; Walter et al., 2004), while others, for example, in parts of Africa,
experience a decrease (Milly et al., 2005). While lake levels have increased in other regions
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of the world (e.g., Mongolia and China) as a result of increasing snow and ice melt, lake
levels have decreased in Africa as a result of the combined effects of drought, global
warming, and human activity (Kevin, 2010).
For example, the open water surface of Oguta Lake in Imo State has decreased significantly,
impairing economic activity and food security in the Basin. The Lake has shrunk as a result
of both global and local factors. Climate change and substantially increased competition for
the Lake's and adjacent land's resources have hastened the Lake's decline in recent years
(Maher and Alex 2009). As a result of insufficient recharge, surface water depletion results in
decreased groundwater quantity.
Water Quality
Changes in the timing of river flows and rising air temperatures can have a variety of effects
on water quality and water consumption. Flood peaks, on the other hand, may result in
increased erosion, turbidity, and concentrated pulses of pollutants. This will make it more
difficult for water treatment plants to generate safe drinking water.
At the other end of the spectrum, declines in flow, warming, and eutrophication slow the
propagation of floods and occasionally result in virtual standstill of water in some locations in
Imo State. Floating weeds restrict fishing, navigation, irrigation scheme operation, and
hydroelectric development. Additionally, they foster the growth of vectors of water-borne
diseases such as malaria. Untreated wastewater discharged into rivers from urban areas and
increased use of agricultural input both contribute dangerously to water quality degradation
and the spread of waterborne illnesses.
The majority of climate change's effects on a nation's water resources result in secondary
effects such as food scarcity, hunger, economic decline, and other social consequences such
as conflict and migration. To avoid the chain of consequences outlined above, it is critical to
address climate change's impact on water use, conservation, and management in a given
region by adjusting water use, conservation, and management to climate change.
5.1 CONCLUSION
As climate change impact directly on water resources, it is important that adaptive strategies
geared towards mitigating climate change impacts should be focused on efficient
conservation and management of water resources in Imo State and any Nation. However, this
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study concludes that, based on the findings, changes in rainfall patterns across Imo State over
the study period suggested some evidence of climate change in the State’s water sources, as
issues of quality and quantity of water is directly caused by this change in climate.
5.2 RECOMMENDATION
In order to help people adapt to the effects of climate change on water supply, development
organizations need to employ an integrated water resource management approach. By
ensuring that water provision intervention takes into account the development, use, and
protection of water resources as well as all sectors and institutions that affect and use them.
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