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ABSTRACT: Rainfall variability impacts the agricultural and water sectors in very 

significant ways. Crop production is particularly affected by rainfall variability. This is 

because the uncertainties in the on-set of the farming season, coupled with other factors 

often leads to poor crop yield. The high water demand for crop production and domestic 

use renders farmers and other rural dwellers vulnerable to fluctuations in water supply 

(particularly harvested rain water) as a result of climate change. It is being predicted that 

over the next few decades many people are likely to face shortage of water and food 

insecurity. This paper attempts to explore the impacts of rainfall variability on both crop 

yield and rainwater harvesting (RWH) in Imo State using Owerri and its environs as case 

study. Climatic data obtained from Nigeria Meteorological Agency, crop yield data 

obtained from Agricultural Development Programme in Owerri, and data generated 

through questionnaire administration were analyzed. The study showed that rainfall 

variability actually negatively impacts the agricultural and water sector owing to 

changing rainfall patterns witnessed in the last 30 years (1984-2013) occasioned by 

climate variability/change. Thus Owerri and its environs have experienced rainfall 

variation and its consequences on crop yield and RWH as experienced in other parts of 

the tropics. The study recommends the strengthening of climatic forecast and early 

warning systems, given the probability of further deterioration of rainfall patterns. In 

conclusion, harvesting of rainwater is encouraged because RWH still remains an option 

for the farmers/rural poor to preserve water for the scarce period occasioned by rainfall 

deficits. 
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INTRODUCTION 

The suitability of the 

environment to provide all life support 

systems and the materials for fulfilling 

all developmental aspirations of man and 

other living beings is dependent on the 

stability of the climate and its elements 

which is varying now, most especially 

rain. Climate variability occurs generally 

at global, regional and local scales. No 

doubt global climate has varied slowly 

over past millennia, centuries and 

decades and will continue to vary in 

future (Olaniran, 1991). The variability 
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in climate refers to changes in patterns 

of the weather and climate such as 

rainfall patterns and temperature. This 

variation is driven by the uneven 

distribution of solar heating, the 

individual responses of the atmosphere, 

oceans and land surface, the interactions 

between these and the physical 

characteristics of the regions. 

The earth’s history has shown 

that climate variation and change are 

components of inevitable planetary 

dynamics. The earth has experienced 

cycles of temperature and precipitation 

changes on a geological scale. As 

Jackson (1970) has observed, it is certain 

that climate must vary over time. The 

overlying mechanism for the various 

changes in weather and climate system is 

related to restless atmospheric processes 

which are always in a delicate state of 

equilibrium. These processes determine 

the relationship between the atmospheric 

environment and components of the 

ecosystems. Although some historical 

changes in climate have resulted from 

natural causes and variations, the 

strengths of the trends and the patterns 

of change that have emerged in recent 

decade indicates that human influence 

resulting primarily from increased 

emission of CO2 and other green-house 

gases have now become the dominant 

factors (Nnaji, 2009). 

Evidence of climate variations is 

now well documented and the 

implications are becoming clear due to 

the fact that data and climate models in 

that regards, are becoming increasingly 

sophisticated. All countries of the world 

are vulnerable to climatic variations and 

change and also the developing countries 

especially that in arid, semi-arid and 

high rainfall regions. The third 

millennium has witnessed downward 

spiral of environmental degradation, 

global warming and excessive rainfall in 

various parts of the world.  

In fact, Africa is considered the most 

vulnerable region in the world in terms 

of climate variations and change due to 

its physical and socio-economic 

characteristics (Okorie et al., 2012). 

Apparently, climate variability has 

brought changes in weather regimes 

which have serious consequences on 

African people by upsetting seasonal 

cycles, water supply and consequently 

their income generation and livelihood 

pattern. In Sahel Region of Africa, 

warmer and drier conditions have 

already led to a reduced length of 
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growing season with detrimental effects 

on crops (Nnaji, 2009). 

Past and current climatic 

disasters and their disastrous 

consequences are not limited to Africa. 

In 1974, monsoons reduced food 

production in India; while in 1975 cold 

waves in Brazil damaged coffee crops 

(IPCC, 2007). As global temperatures 

continue to increase, these extreme 

events are predicted to occur more often 

with great severity. Climate variability 

which results into climate change is 

expected to increase and have significant 

consequences on crop production. 

Several studies on the impacts of climate 

variability on crop yield have been 

carried out in different parts of the world 

by Inter-governmental Panel on Climate 

Change (IPCC) and other scholars. Some 

of these studies have shown significant 

impact of climate variability on 

agricultural activities especially during 

the last 40 year period. 

Optimum temperature and 

rainfall are particularly essential for 

proper growth and yield of crops. The 

latter which is rainfall, determines the 

crops that can be grown, the farming 

systems, the sequence and timing of 

farming operations. (Ojo et al.,1986). 

Rainfall can also be seen as the supplier 

of soil moisture for crops. The soil 

moisture supply however does not 

depend on rainfall alone but also on 

various factors concerned in the 

hydrological equations such as the 

evaporation and surface run- off (IPCC, 

2007). Since in Nigeria, it is well known 

that climate has varied in time and space 

and it will continue to vary in future, it 

then implies that many variations in 

rainfall have occurred and is still 

occurring for the different vegetation 

belts and individual locations in Nigeria. 

In the south-east, Imo state for example, 

droughts have been relatively less 

persistent, while rainfall is observed to 

be increasing over the years compared 

with other states in the northern part of 

the country (Nnaji ,  2009). 

Rainfall variability does not only 

affect the agricultural sector it grossly 

affects the water sector too. The high 

water demand for crop production in 

Imo State which falls within the 

rainforest belt of Nigeria renders farmers 

vulnerable to any decline or surplus in 

rain water as a result of rainfall 

variability. Due to rainfall variability 

associated with climate change effects, it 

is being predicted that over the next few 

decades many people are likely to face 

shortage of water and food insecurity. 
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To avoid water unavailability or even 

floods that may result from rainfall 

variability, the setting up of rain water 

collection and management systems for 

agriculture and domestic use should be 

encouraged.  Rainwater harvesting 

(RWH) in response to rainfall variability 

will enhance the resilience of human 

society. In Imo State, Nigeria, RWH is 

presently growing in popularity as a cost 

– effective way for the un-served poor to 

obtain water supplies in both urban and 

rural areas. It is hoped that the findings 

of a study on the impact of rainfall 

variability on both crop yield and RWH 

will be incorporated into planning and 

policy formulation; for the fact that crop 

yields and growing seasons will decrease 

even as rain patterns will worsen 

people’s access to water. Till date 

besides impact on crop yield which has 

been researched, no study is known to 

have reported on the nexus between, the 

impacts of rainfall variability on crop 

yield and rainwater harvesting. 

 

OBJECTIVES OF THE STUDY 

The overall objective of the study 

is to investigate the impacts of rainfall 

variability on crop yield and rainwater 

harvesting. The specific objectives 

include: to determine the level of 

farmers’ awareness of variations in 

atmospheric conditions; to examine the 

extent of the vulnerability of some 

selected crops to variations in rainfall 

conditions; to analyze the effects of 

excessive rainfall on crops cultivated in 

the study area; to identify adjustment 

strategies adopted by farmers for coping; 

to determine the pattern of RWH and 

utilization in the study area; and to 

analyze the effect of rainfall variability 

on RWH. 

MATERIALS AND METHODS 

 Primary and secondary data were 

collected for the study. Information on 

the yield of crops and RWH were 

collected from residents of the study area 

(most especially the farmers). The 

primary data used for the study were 

actually derived through a questionnaire 

survey. Twelve communities were first 

selected from the three Local 

Government Areas (LGAs) that make up 

the study area (i.e. four communities 

from each LGA). From Owerri North 

L.G.A., Naze, Emii, Emekuku and 

Ulakwo communities were selected. 

From Owerri West, Eziobodo, 

Emeabiam, Ihiagwa and Okolochi 

communities were selected. While from 
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Owerri Municipal Council Area, 

Umuonyeche, Umuodu, Umuororonjo 

and Amawom were selected. These 

communities were selected based on the 

severity of climatic problem experienced 

in these areas and also based on the fact 

that farming is the main occupation of 

these communities and they have 

rainwater as a major water source. It 

must be mentioned that though residents 

of the selected communities in the 

municipality practice peri-urban 

farming, they are more of traders and 

artisans. 

Employing the systematic 

sampling technique, copies of the 

questionnaire were administered. Only 

0.15 percent of the total population 

which is 401, 873 (NPC, 2006) were 

served. Thus, a total of 600 copies of 

questionnaires were distributed to the 12 

communities at 50 copies per 

community. It was 500 copies that were 

retrieved at the end of the exercise and 

used for the study. At the time of 

collection, some of the questionnaires 

were not retrieved and some were 

rendered void due to cancellations and 

mutilation. Oral interview were 

conducted for the selected farmers and 

residents of the study area who are 

illiterate. That option became necessary 

because they were unable to fill the 

questionnaire due to their inability to 

read or write.  

The secondary data used were rainfall 

and crop yield data. The rainfall data 

were collected from the archives of the 

Nigeria Meteorological Agency 

(NIMET) and the crop yield data from 

Agricultural Development Programme 

(ADP) head-office in Imo State. Rainfall 

data from one meteorological station in 

Owerri have been collected up to 30 

years (1984-2013). Data from the two 

government agencies were collected 

because of their relevance and 

availability. The climatic data covered 

the 30 year period under study i.e. 1984-

2013, whereas the crop yields data 

covered 10 year period i.e. 2004-2013.  

The data were analyzed using 

descriptive and inferential statistics. The 

chi-square statistical tool was used to 

test the research hypothesis. 

 

RESULTS AND DISCUSSION 

(a.) Impact on Crop Yield 

This study reveals that there is a 

variability and change in weather and 

climate systems of Owerri. Table 1 show 

that rainfall pattern has not been regular 

for example, 1984 has a percentage 

mean rainfall as 2.9 percent. In 1985, it 
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increased to 3.3 percent and then 

declined to 2.8 percent in 1987, after 

which there was sharp increase with 

percentage mean rainfall of 3.5, 3.5 and 

4.0 percent in 1988, 1989 and 1990 

respectively. 

 

Table 1: 30 Years Rainfall Data from the Nigeria Meteorological Agency , Owerri Station (1984-2013) 

YEARS               TOTAL RAINFALL (MM)                 MEAN RAINFALL                          PERCENTAGE MEAN RAINFALL  

 

1984                                2153.2                                                            179.0                                                  2.9 

1985                                2396.1                                                            199.7                                                  3.3 

1986                                2482.9                                                            206.9                                                  3.4 

1987                                2075.5                                                            173.0                                                  2.8 

1988                                2563.7                                                            213.6                                                  3.5 

1989                                2581.5                                                            215.0                                                  3.5 

1990                                2961.3                                                            246.8                                                  4.0 

1991                                2567.4                                                            210.6                                                  3.4 

1992                                2424.1                                                            202.0                                                 3.3 

1993                                2182.8                                                            181.9                                                 2.9 

1994                                2626.0                                                            219.0                                                 3.6 

1995                                2622.3                                                            219.0                                                 3.6 

1996                                2705.5                                                            225.0                                                 3.6 

1997                                2891.4                                                            241.0                                                3.9 

1998                                1640.1                                                            136.7                                                2.2   

1999                                2515.4                                                            209.6                                                3.4     

2000                                2337.2                                                            195.0                                                3.2   

2001                                2304.3                                                            192.0                                                3.1 

2002                                2053.7                                                            171.0                                                2.8 

2003                                2327.8                                                            194.0                                                3.2 

2004                               1762.3                                                             147.0                                                2.4 

2005                               2236.6                                                             186.4                                                3.0 

2006                               3209.1                                                             267.0                                                4.3 

2007                               2361.6                                                             197.0                                                3.2 

2008                               2470.2                                                             205.9                                                3.3 

2009                               2092.8                                                             174.4                                                2.8 

2010                               2865.3                                                             238.8                                                3.9 

2011                               2769.5                                                             230.8                                                3.7 

2012                               2942.8                                                             245.2                                                3.9 

2013                               2799.3                                                             233.3                                                3.8 

TOTAL  =                                                                                           6156.6                                                100.0 

 

Source:   NIMET  Owerri, Imo state, Nigeria  2014   

The rainfall was 3.4, 3.3 and 2.99 

percent in 1991, 1992 and 1993. It 

increased in 1994 to 3.6 percent and 

remained stable until 1997 when it was 

3.9 percent. Then in 1998, it dropped to 

2.2 percent. The rainfall pattern 
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remained irregular from 2003-2005 with 

percentage mean rainfall of 3.2, 2.4 and 

3.0 percent. In 2006 it was high with 4.3 

percent and reduced in 2007 with 3.2 

percent, then increased to 3.3 percent in 

2008. The rainfall varied also from 2009 

to 2013 (see Table 1). 

Rainfall variations affect the 

yield of crops cultivated, this is 

presented in the 10 (ten) year crop and 

rainfall and data (from 2004-2013) on 

Table 2. From Table 2 it is revealed that 

in 2004, yam’s yield was the highest 

with 14.79 tons/ha, cassava (14.02 

tons/ha) yam (14.29 tons/ha), maize (2.2 

tons/ha), cocoyam (9.14 tons/ha), okro 

(2.24 tons/ha). In 2005, there was an 

increase the yield of crops such as 

cassava. (16.21 tons/ha) yam (15.63 

tons/ha) 2.40 tons/ha (maize) and okro 

(2.57 tons/ha) except cocoyam that 

witnessed a decrease in yield. In 2006, 

there was an increase in rainfall 

(267mm) that favoured okro which 

increased in yield to 2.69 likewise yam 

which also increased to 15.69, the rest of 

the crops were affected as yield dropped 

to 14.87 tons/ha (cassava), 2.32 tons/ha 

(maize) and cocoyam further declined to 

7.75 tons/ha. Later, there was an 

increase in the yield of cassava (14.99 

tons/ha) cocoyam (9.39 tons/ha) as 

rainfall dropped to 197mm. This further 

led to the increase of yields of yam 

(15.42 tons/ha), maize (2.16 tons/ha) and 

okro (2.20 tons/ha). There was sharp 

increase in the yield of crops in 2013 

with the rainfall recorded as 233.3mm. 

Table 2 also indicates that crop yields 

vary, that is to say that crops produce 

well when the rainfall conditions are 

favorable to them. From Table 2 it was 

deduced that the vulnerability of a crop 

to the effects of rainfall anomalies 

depends on the resilience of that crop i.e. 

the ability of the crop to withstand harsh 

conditions or extreme weather events 

such as floods. 
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TABLE 2: 10 Years Rainfall and Crop Yield Data Compared (2004-2013). 

Years Rainfall 

(mm) 

Cassava 

(metric 

tonnes) 

Yam Maize Cocoyam Okro 

2004 147 14.02 14.79 2.21 9.14 2.24 

2005 186.4 16.21 15.63 2.40 8.49 2.57 

2006 267 14.87 15.69 2.32 7.75 2.69 

2007 197 14.99 15.42 2.16 9.39 2.20 

2008 205.9 14.94 14.13 1.30 8.49 2.04 

2009 174.4 14.91 14.13 1.35 8.54 2.12 

2010 238.8 15.08 14.38 1.35 7.88 2.19 

2011 230.8 15.71 13.74 1.43 7.50 2.10 

2012 245.2 14.42 14.81 1.80 7.95 2.19 

2013 233.3 15.60 15.07 7.39 8.08 1.60 

Source: Nigeria Meteorological Agency and Agricultural Development Programme, 

Owerri, Imo State 2014. 

 

Also considering the results on a decadal level, the rainfall has been increasing. In 

Table 3, in the first decade (D1 being 1984-1993), the mean annual rainfall within the 

period was 246.8mm and the decadal mean rainfall (R1) was 202.9m. In the second 

decade D2 being 1994-2003, the decadal rainfall (R2) reduced to 200.2mm.In addition in 

the last decade (D3) R3 increased to 212.6mm above the amount recorded in D2.  

Table 3: Summary of the rainfall condition in Owerri for the three decades (1984-

2013) 

Decades Maximum mean 

rainfall each decade 

Decadal mean        

rainfall (mm) 

D1 (1984-1993) 246.8mm R1-202.9mm 

D2 (1994-2003) 241.0mm R2-200.2mm 

D3 (2004-2013) 267.0mm R3-212.6mm 

Source: Authors’ analysis, 2014. 
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As earlier stated, a total of 600 

questionnaires were distributed in twelve 

communities that make up the study 

area. The respondents in Owerri and its 

environs have observed shifts in rainfall 

and temperature in the form of 

inconsistencies seen in rainfall and 

temperature regimes. In the respondents’ 

opinion in Table 4, the most noticeable 

climatic shift is increased rainfall 

intensity and duration, which accounts 

for 38 percent. This was followed by 

increased temperature which accounts 

for 35 percent. Early onset of rain ranks 

third as 14.6 percent of respondents 

acknowledged that it was observed. The 

least observed was reduced temperature 

(1 percent), while late cessation of 

rainfall accounts for only 6.4 percent of 

the responses

TABLE 4: OBSERVED VARIATIONS IN THE ATMOSPHERIC CONDITION 

OF OWERRI AND ITS ENVIRONS. 

Climatic Variations Frequency Percentage 

Frequency 

   

Increased rainfall intensity and duration 190 38.0 

Decreased rainfall intensity and duration 25 5.0 

Increased temperature 175 35.0 

Reduced temperature 5 1.0 

Early onset of rain 73 14.6 

Late cessation of rain 32 6.4 

Total 500 100.0 

Source: Authors’ fieldwork, 2014. 

 

TABLE 5: VULNERABILITY OF CROPS TO EXCESSIVE RAINFALL IN 

OWERRI AND ITS ENVIRONS. 

Crops  Frequency  Percentages Frequency 

   

Yam  103 20.6 

Cassava 164 22.8 

Maize  130 26.0 

Cocoyam  38 17.6 

Okro 65 13.0 

Total 500 100.0 

Source: Authors’ field work, 2014 
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Crops have their optimum 

rainfall or water requirement. However, 

when it rains more than required, it 

becomes a threat to crops which may 

affect the yields. The respondents were 

asked to identify the crop which is most 

vulnerable to excessive rainfall. Their 

responses are shown in Table 5. A close 

look at the data on Table 5 indicates that 

the most vulnerable crop to excessive 

rainfall is maize which was accounted 

for by 26 percent of the respondents. 

According to the respondents, the second 

crop that suffers most is cassava which 

accounts for 22.8 percent. But 20.6 

percent of the respondents went for yam 

as the crop that suffers most during 

excessive rainfall. The least vulnerable 

crop is okro as stated by 13 percent of 

the respondents, whereas cocoyam 

accounts for 17.6 percent. 

TABLE 6: RESULTANT EFFECTS OF EXCESSIVE RAINFALL ON CROPS 

CULTIVATED IN OWERRI AND ITS ENVIRONS. 

Effects  Frequency  Percentage Frequency  

Rapid growth of weeds and luxuriant growth 

of only the leaves of crops. 

202 40.4 

Saturation of the soil is a result of water 

logging. 

80 16.0 

Washing of crops down slope by erosion. 58 11.6 

Leaching of soil nutrient beyond the root 

zones of crops. 

76 15.2 

Proliferation of crop pests and disease 84 16.8 

Total  500 100.0 

Source: Authors’ fieldwork, 2014. 

 

Crops need adequate supply of 

water to attain optimum growth and 

yield maximally. Crop water 

requirement is the amount of water crops 

require to grow and yield optimally and 

this is normally obtained through rainfall 

in this area but when it falls above 

normal, it becomes harmful to crops. 

The respondents indicated how 

excessive rainfall affect the crops they 
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cultivated on their farmlands and their 

responses are tabulated in Table 6. The 

data on Table 6 shows that 40.4 percent 

opine that as rain falls exceedingly, 

crops become vegetative without 

corresponding yield. There is also the 

appearance of many weeds on the 

farmlands.  Saturation of soils as a result 

of water logging accounts for 16 percent 

of the responses. Washing of crops by 

erosion and leaching of soil nutrients 

beyond the root zone of crops accounts 

for 10 and 16.8 percents of the responses 

respectively. When rainfall value is 

above normal all manner of pests which 

destroy crops in the farm lands are seen. 

The central hypothesis below was tested 

using the chi- square statistical tool. The 

stated null and the alternative hypothesis 

are as follows: 

Null Hypothesis: Excessive 

rainfall has no negative effects on crops 

cultivated in Owerri  and its environs. 

Alternative Hypothesis: Excessive 

rainfall has negative effects on crops 

cultivated in Owerri and its environs. 

Testing at 95 percent significance level 

and at 4 degrees of freedom, the critical 

value was 9. 488. Since the calculated 

chi-square value (134.0) is greater than 

the critical value (9.488), we accept the 

alternative which states that “excessive 

rainfall has negative effects on crops 

cultivated in Owerri and its environs”. 

 

 

TABLE 7: ADJUSTMENTS MADE BY FARMERS IN OWERRI AND ITS 

ENVIRONS TO MINIMIZE THE RISK OF CROP FAILURE 

Adjustments  Frequency Percentage Frequency  

Crop diversification  115 23.0 

Early planting  83 16.6 

Late planting 62 12.4 

Early and late harvest  68 13.6 

Change in timing of farm hours 

Total 

172 

500 

34.4 

100.0 

Source: Authors’ fieldwork, 2014. 
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There are strategies the farmers 

have employed to minimize the 

devastating effect of rainfall variability 

and of extreme climatic events on crops. 

The people are asked to indicate the 

adjustment strategy they have employed 

in the face of variations in rainfall. From 

Table 7 it can be seen that some of the 

respondents in Owerri and its environs 

adjust to change in atmospheric 

condition by opting for crop 

diversification. In this case, the farmers 

plant different varieties of crops on their 

farmlands. Due to inconsistency in 

rainfall patterns, farmers adopt early or 

late planting which accounts for 16.6 

and 12.4 percent of the responses 

respectively.  

(b.) Impact on Rain Water 

Harvesting (RWH) 

In Imo State, access to public water 

supply is almost zero as a result of the 

absence of proper legal and institutional 

framework for reforming the water 

sector and inability of the people to 

solely maintain the public boreholes 

constructed for them (Ezirim and 

Onyenechere, 2013). The poor are most 

vulnerable and certainly worse-off in 

this circumstance. With majority of the 

entire populace being left to provide 

their own water themselves; more 

households are beginning once again to 

embrace rain water harvesting and its 

utility in the State. Imo State has a high 

mean annual rainfall of 2,300 mm which 

makes rainwater harvesting ideal. The 

abundant rainfall is currently being 

harnessed in solving the present water 

scarcity being experienced. Annually, 

more than 75.0 cubic metre of water can 

be harvested per household, especially in 

June and September which are the two 

rainfall peak periods.  

Rainwater harvesting is generally 

one of the promising ways of 

supplementing the surface and 

underground scarce water resources in 

areas where existing water supply 

system is inadequate to meet the 

demand. In recent times however, 

rainwater harvesting is being advocated 

for as a measure for reducing the impact 

of climate change on water supplies. 

According to IPCC Special Report on 

the Regional Impacts of Climate Change 

(2007) there would be drastic changes in 

rainfall patterns in the warmer climate 

and an integrated perspective of 

adaptation strategies, such as the 

rainwater harvesting (RWH) system is 

particularly useful to comprehend 
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vulnerability and adaptation to 

environmental stresses at the local scale. 

However, rainwater harvesting is not a 

new concept in water resources 

management. It has been in existence for 

a long period of time before the advent 

of large scale public water systems. It is 

being encouraged and promoted in 

China, Brazil, Australia and India. Also 

in USA it is widely practiced (Donalue 

and Pushard, 2009). Table 8 reveals its 

high level of patronage in Owerri and its 

environs. 

 

TABLE 8: PATTERN OF RAINWATER HARVESTING AND UTILITY IN 

OWERRI AND ITS ENVIRONS  

Study Communities Rain Water Harvested and 

Utilized 

Rain Water Not Harvested 

and Utilized 

Naze 

Emii 

Ulakwo 

Eziobodo 

Emeabiam 

Ihiagwa 

Okolochi 

Umuonyeche 

Umuodu 

Umuororonjo 

Amawom 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Source: Authors’ fieldwork, 2014 

Note: 1-Yes, 0-No 
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The rainwater harvesting systems 

in Owerri and its environs are of two-

fold, there are the ground catchment rain 

harvesting and the roof catchment rain 

harvesting. According to Rutherford 

(2009) these main forms of RWH have 

been devised and perfected over the 

years. In the former, runoff/storm water is 

diverted into dug storage ponds; while in 

the latter, rain water is collected from 

house roofs made of corrugated iron 

sheets, aluminum sheets or stone tiles and 

stored in containers and tanks during the 

rainy season. There are preferences for 

plastic or concrete tanks over metal tanks, 

because the latter corrodes. Water is 

collected from those dug ponds for both 

domestic and agricultural purposes. 

Harvested rainwater has the potential for 

satisfying household monthly water 

demand for toilet flushing and laundry. It 

is expected that the excess rainwater 

stored in September and October will be 

sufficient to supplement the shortfall in 

the dry months of November, December, 

January and February. For majority of the 

respondents, harvested rainwater plays a 

big role in agro-product processing and 

dry season farming. 

The study finds that as 

fluctuations in rainfall patterns resulting 

from climate change negatively impacts 

the agricultural sector by prompting 

decreases in crop yield; it equally affects 

the water sector by causing deficits in 

harvested rain water in some years and 

surpluses in some other years. From the 

30 years (1984-2013) rainfall data in 

Table 1, 1998 has the lowest percentage 

mean rainfall (2.2 percent) followed by 

2004 which had 2.4 percent. On the other 

hand, the highest percentage mean 

rainfall of 4.3 percent was in 2006 

followed by the 4.0 percent value of 

1990. It is found that Owerri and its 

environs are getting less mean annual 

rainfall after 2006 than over the last 30 

years. The implication of this is 

significant as the study area is already 

experiencing water supply shortages in 

both the urban and rural part, and even 

more so as it has been predicted by the 

United Nations Environmental 

Programme in 2000 that Nigeria will be 

one of the 25 African countries that will 

experience water scarcity or water stress 

by 2025. 

With rainwater harvesting as a 

major source of water for domestic and 

agricultural purposes in Owerri and its 

environs; rainfall variability renders it 

unreliable in years when the rainfall 
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amount is low and tasks the installed 

rainwater harvesting systems as well as 

overwhelms the drainage basin when the 

amount is high. Despite the fact that the 

size of storage tank determines the 

quantity of rainwater that can be collected 

and stored, with the recent trend in 

rainfall pattern, in the first few months of 

the dry season the stored insufficient 

rainwater will become grossly depleted 

and shortly after getting exhausted. In the 

last ten years it is becoming common to 

see inhabitants of the study area shifting 

from their reliance on harvested rainwater 

for meeting their water needs to 

commercial boreholes (i.e. groundwater) 

especially in the months of November, 

December, January, February and March 

(when water is continuously purchased). 

Rain water recharges ground water; it 

raises the declining water table and 

augments water supply, thus, rainfall 

variability adversely affects ground water 

recharge too. This fact is corroborated by 

Abu-Awwad and Shatanawi (1997). The 

implication of the afore – mentioned 

occurrence is that RWH and by extension 

ground water are all subject to the 

pervading influence of rainfall variability 

in Owerri and its environs. 
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CONCLUSION AND RECOMMEND

ATIONS 

This study finds that Owerri and 

its environs have experienced rainfall 

variation and its consequences on crop 

yield and RWH as experienced in other 

parts of the tropics. Rainfall variation 

does have detrimental effects on crops 

through the proliferation of crop pest and 

disease, the rapid growth of weeds and 

luxuriant growth of only the leaves of 

crops as well as saturation of the soil due 

to water logging, all of which affect the 

yield of food crops and results in poor 

harvest/food insecurity. It should compel 

us to pay closer attention to our current 

food system by strengthening our climatic 

forecast and early warning systems, given 

the probability of further deterioration of 

rainfall patterns.  Agro-climatological 

reports and weekly/monthly/yearly 

weather forecasts should be 

communicated to the farmers through the 

radio and television and through 

extension workers. Such information is 

vital to farmers in planning future 

agricultural activities. 

In order to promote the 

management of water resources and 

mitigate both flooding from rainfall 

surpluses and water shortages from 

rainfall deficits, it is essential that the 

harvesting of rainwater be encouraged. 

RWH still remains an option for the rural 

poor to preserve water for the scarce 

period occasioned by rainfall deficits. 

However, the number of days in which 

the rain exceeds the threshold rainfall of 

the catchment, probability and annual 

occurrence of the mean monthly rainfall, 

probability and recurrence of the 

minimum and maximum monthly rainfall 

and the frequency distribution of storms 

of different intensities are all necessary 

considerations. 
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