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Abstract This study analyzed the environmental determinants to household food security in Kyangwithya West
location of Kitui County. Quantitative data were collected using systematic sampling method to select 344
households with the aid of a structured questionnaire. Qualitative data was obtained from key informants and focus
group discussants that were purposively sampled. The data were subjected to descriptive statistics and presented
using tables and verbatim narratives. The findings revealed that majority (89%) of the participants had experienced
weather changes in the study area and a significant number (27%) were food secure. Few households (11%) had not
observed any weather change and (28%) of them were food secure. The weather changes observed were assessed
and inadequate rainfall was observed by majority (82%) of the respondents (26%) of whom were food secure. High
temperatures were reported by (12%) of the respondents (28%) of whom were food secure. Recurrent drought was
reported by the least number of respondents (6%) that were the most food secure (30%). Influence of cutting trees on
household food security revealed that majority (82%) of the respondents do not cut tree and are more food secure
(29) compared to the few (18%) who cut trees. The results reveal that majority of the households observed changes
in weather patterns although the percentage of the food secure was low. Inadequate rainfall was the most observed
weather change with the most influence on household food security followed by high temperatures and recurrent
droughts. Majority of the households did not cut trees and are more food secure than those that cut trees.
Environmental factors are thus significant determinants to household food security. The study recommended that
regular updates on weather forecast be made available to households to enable them make informed plans during
planting seasons.
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1. Introduction

Weather changes resulting to increases in average
temperatures have been observed around the globe and
there is new and stronger evidence that most of the
warming observed in the last 50 years is due to human
activities [12]. These changes are as a result of climate
change which is a long-term shift in weather conditions
identified by changes in temperature, precipitation, winds,
and other indicators [2]. These changes have the potential
to adversely affect the environment, communities and the
economy unless action is taken now [12]. For example, a
few days of temperatures above or below a certain
threshold can damage cereals and fruit tree yields [33].
Globally, weather variability has been experienced with
the projected change in average temperature likely to be
from 0.3 °C to 0.7 °C for the period 2016-2035 relative to
the reference period 1986-2005 [22]. In the European heat
wave of 2003, when temperatures were 6 °C above long-
term means and contributed to a significant drop in crop
yields. This reduction was by 36 percent for maize in Italy,

and by 25 percent for fruit and 30 percent for forage in
France [18].

Africa and Southern Asia are thought to be among the
regions that will be most affected by climate variability
because of high dependence on agriculture for livelihoods
[10]. In addition, the overall net effect on agricultural
production as a result of the changing climate is expected
to be negative particularly over the long term since these
areas are highly sensitive to changes in rainfall patterns
[17,24]. Climate change also affect food security between
regions in Southern Africa. It is among the most
frequently cited drivers of food insecurity because it acts
both as an underlying, ongoing issue and as a short-lived
shock [16]. In the Indo-Gangetic Plain of India, weather
variability has also been reported to have an influence on
food security [5].

In Kenya, climate change has contributed to food and
financial crises resulting from the frequency of droughts
and flash floods which is expected to increase both in
intensity and spread [14]. Previously in 1991 in Northern
Kenya, 28 percent of cattle; 18 percent of sheep and goats
died due to the impact of drought on livestock [30]. This
greatly affected the economy of the local community.
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The projected increase in temperatures and rainfall
variability will negatively impact crop and livestock
enterprises in most areas and food security will be greatly
affected. The effects of climate change may range from
direct effects on crop production, changes in markets, food
prices and supply chain infrastructure. These changes will
also have effect on consumption patterns because of
increasing costs driven by climate change, households
may have to consume unsafe foods which will find their
way in the market.[1].

In the ASALs, [6] indicate that climate change and
weather variability has resulted to increased drought
episodes, food insecurity, and irreversible decline in herd
sizes, and deepening poverty in these areas. In addition, it
has adversely affecting the lives and livelihoods of
smallholder farmers in ASALs [27]. In Kitui County, [29]
indicate that climate and weather variability and change in
ASALs particularly of lower eastern Kenya has greatly
affected yields obtained which is to say that food security
has been compromised in Kitui and other counties in
Eastern Kenya. Kyangwithya West location situated in the
Western parts of Kitui County has also experienced
variability to the normally experienced high temperatures
which range around 16°C to 34°C, however, the influence
of the weather change to household food security is not
documented for the study area [7]. Reviewed literature
indicates that weather variability has been experienced in
many regions of the world [22]. In the study area, the
same has been witnessed and an understanding therefore
of the influence of the weather changes to HHFS is
important. This study therefore sought to establish the
influence of weather changes on HHFS.

Deforestation is an important environmental factor
because of its impact on land that produces food for
households. According to [32], about 15 percent of the
world’s soils (1,965 million ha) are considered to be
moderately to extremely degraded. Reference [32] also
indicated that factors responsible for the degradation
include water and wind erosion, salinisation, nutrient
decline and physical compaction. Deforestation degrades
the environment and makes all forms of erosion possible.
Changes in forest or tree cover influences regional and
global hydrological cycling due to their key role in the
water cycle [3]. It is thus expected that deforestation
would influence rainfall distribution as it interferes with
the water cycle process. An analysis of changes in rainfall
over Borneo forest in Indonesia reveals that there has been
a constant decline in total annual rainfall between 1951
and 2007. The most abrupt decreases occurred in the
1980s, when intensive deforestation activities (primarily
logging) occurred in search of timber for garden furniture,
paper pulp and chopsticks [23]. In Asia, an estimated 453
million ha are considered to be moderately to extremely
degraded; 315 million due to water erosion, 90 million ha
due to wind erosion, 41 million ha due to chemical
degradation and 6 million ha due to physical degradation.
The vyields reduced in food crops due to these various
forms of soil erosion can be significant. In Africa, yield
reduction caused by past erosion is estimated at 9 percent
of total production [11].

In Ethiopia, [26] indicated that deforestation is very
high and this provides a well known example of a severely
degraded environment together with a decreasing agricultural

productivity. The economy of Ethiopia solely depends on
agricultural activities and therefore land degradation arising
from deforestation is highly affecting the production and
productivity of the sector. In Kenya deforestation which
involves exploitation of existing forests for charcoal
burning, fuel wood, construction materials and fodder
leads to food crises [15]. For instance, 64.4 % and 17.0%
of Kenyans use firewood and charcoal respectively while
in Kitui County 88.6% individuals use firewood for fuel
which does not stand well with environmental protection
[20]. In Kitui, deforestation degrades the environment
making it unfit for food production. In Kyangwithya West
location, 93.4% of households use and sell firewood while
4.4% cut wood for charcoal burning to supplement
farming income [20]. Therefore, since land degradation
arising from deforestation can easily hamper food security
[13], it thus require attention. Therefore, in Kyangwithya
West location, the influence of deforestation on HHFS
requires further examination. This study therefore aimed
at establishing the influence of deforestation on HHFS.

2. Materials and Methods

2.1. Study Area

The present study on environmental determinants to
household food security was carried out in Kyangwithya
West location of Kitui County which lies between
latitudes 0°10” and 3°0’ south and longitudes 37°50” and
39°0’east and therefore within the tropical region. It is
located in the Kyangwithya West ward in the Central
Division of Kitui County which covers an area of 809 km
and borders Kithumula kwa Mutonga, Township, Kwa
Vonza/Vonza and Mulango wards. Kitui County can be
divided into two climatic zones [25]. Kyangwithya West
location is situated in the Western parts of the county and
experience high temperatures throughout the year, ranging
from 16°C to 34°C with mean maxima of 28°C and mean
minima of 22°C [7]. The warmest periods are between
June and September and January and February. These
overall high temperatures in combination with the low and
erratic rainfall, result in high rates of evaporation
estimated around 1552 mm/yr [4] to 1800 mm/yr [7].

The rainfall pattern is bimodal. The ‘long rains’ namely
Uua fall in April-May; the “short rains’ namely Nthwa last
from October to December, and are more reliable. Annual
precipitation ranges from 500 to 1050 mm/yr, but is
highly erratic and unreliable, both spatially and temporally.
Overall, approximately 90% of the annual precipitation
falls during the rain seasons [17]. Elevation and topographical
features of the landscape strongly influence the amount of
rainfall at a regional scale: the higher areas and hill masses
in the West receive most rainfall (700-1050 mm/yr), these
amounts decline to the South and East where the annual
rainfall is less than 500 mm [7]. It is not uncommon for
rains to fail, causing long periods of drought that often
result in crop failure and food shortage.

2.2. Study Population

According to [21], Kyangwithya West location has a
population of 17,223 people with four sub location Tiva,
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Mulutu, Ndumoni and Utooni. In this study, the target
population was adults' male or female household heads.
The total number of households’ (male and female) in the
location is 3,198.

2.3. Sample Size

The sample size was derived using Raosoft software
with a 95% confidence level for socio sciences and a
margin error of 5 %. Sample size was 344 households.
Where household heads were absent the person
immediately after him/her was interviewed and where
none was available, the study moved to the next
household to cater for the absent one.

2.4. Sampling Procedure

The study utilized systematic sampling to select 344
households. The households were selected proportionate
to the population from each sub-location. A sampling
frame comprising of a complete listing of all the
households (study population) in each sub-location from
number 1 to 3,198 was compiled. Thereafter, every 9"
household in each sub-location was selected up to the
3,198 household until a sample of 344 was attained. To
cater for gender representation, household’s heads or
person immediately after the household head were
interviewed but they were alternated by gender where
applicable.

2.5. Data Collection Methods

The study utilized mixed methods where both
qualitative and quantitative methods of data collection
were used. This was intended at providing a comprehensive
look at the research problem from many perspectives and
thus offers a more complete picture when analyzing
results. Questionnaires were used to generate quantitative
data while focus group discussions and Key informant
interviews generated qualitative data.

3. Results and Discussions

3.1. Weather Change and Household Food
Security

Table 1 revealed that majority of the respondents (89%)
had experienced weather changes in the area while the
least number of respondents (11%) hadn’t. The study
further established that weather change influenced
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household food security. Most of the respondents
observed weather changes and 27% of them were food
secure while 73% were food insecure. The results revealed
that only few households had not observed any weather
change and 28% were food secure while 78% were food
insecure. Households that observed weather changes were
less food insecure compared to households that had noted
no change. A discussant narrated that:

“It is not possible to take measures if you have
observed no change. For households that observed
weather changes they stop selling all their farm produce in
anticipation of next harvest season until they are sure that
they will harvest by observing the progress of the planted
crops”

The findings on experience of weather changes in the
area are indications that there are variations in the climatic
conditions in the area. These changes, inter alia, have
implications for food security. Majority felt that the
weather has changed from the way it used to be. Based on
their experiences as residents of Kyangwithya West
location- many of them have lived in the area for more
than 20 year- they were able to ascertain the changes they
had witnessed.

These findings show that the difference in food security
level for all households despite knowledge of weather
change was close. The findings of this study are in
conformity with those of [9] in Kitui County which
revealed that respondents were aware of changes in
weather patterns in their locality which had an implication
in food production.

3.2. Weather Change Experience and Its
Influence on Household Food Security

Table 2 indicated that, inadequate rainfall, high
temperatures and recurrent drought were the most
observed (100%) weather changes in the study area. The
results revealed that inadequate rainfall was the most
reported weather change by a majority of the respondents
(82%) in the study area. The results further revealed that
few respondents (12%) opined that high temperatures
were the main weather change being experienced in the
area of study. The results also indicated that a small
number of respondents (6%) observed that recurrent
droughts were more often than before. To further establish
the influence of the weather change experienced on
household food security, descriptive statistics indicated
that the highest cause of food insecurity (74%) resulted
due to inadequate rainfall followed by high temperature
(72%) while the weather change noted to contribute the
least (70%) to food insecurity was recurrent drought.

Table 1. Weather change and household food security

Food Secure Food insecure

Distribution on weather changes Frequency Percent
F % F %
Yes 305 89 83 27 222 73
No 39 11 11 28 28 78
Total 344 100

Source: Field survey data (2017).
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Table 2. Weather changes experienced and household food security

Food Secure Food Insecure

Distribution of weather change experienced Frequency Percent
F % F %
High temperatures 39 12 11 28 28 72
Recurrent drought 20 6 6 30 14 70
Inadequate rainfall 267 82 70 26 197 74
Total 326 100

Source: Field survey data (2017).

Table 3. Influence of cutting trees on household food security

Food secure Food Insecure

Distribution of respondents who cut trees Frequency Percent
F % F %
Yes 61 18 12 20 49 80
No 283 82 82 29 201 71
Total 344 100

Source: Field survey data (2017).

This corresponds with the findings of [28] in Wenje
Division, Tana River County who reported that majority
of households noted that there is a decline in the amount
of rainfall received compared to the past. The timing or
onset of rains had also changed and this had resulted to a
shift in the farming season. This is similar to what was
also observed by [8] in their findings that variability in
climate disturbs the farming calendar since it results to
either an early or delayed onset of rains. Their findings
also indicated that the frequency, intensity and duration of
dry spells and droughts were alarming. The findings on
drought (70%) were consistent with a government report
which projected that the frequency of droughts and flash
floods was expected to increase both in intensity and
spread as a result of climate change [14]. More so, drought
is a critical indicator for weather changes that has
implications for the state of food availability in an area
[31]. Increase in temperature was also observed in a
similar study in Kaveta and Mikuyuni villages of Kitui
County by [9] who noted that there was an increase in
temperature over the years.

3.3. Influence of Cutting Trees on Household
Food Security

The findings of this study as presented in Table 3
indicated that majority of the respondents (82%) did not
cut trees. Only a few households (18%) did. Further, the
study sought to establish the influence of cutting trees on
household food security. Using descriptive statistics, the
results revealed that majority of the respondents (80%)
that did cut trees in the study area were food insecure. A
small portion (20%) was food secure despite cutting trees.
The results further revealed that majority of the
respondents in the study area did not cut trees and (29%)
of them were food secure while 71% were food insecure.
The study findings revealed that few households cut trees
for food and the few who cut trees are food insecure.

A male discussant indicated that;

“There are no trees to cut down for charcoal and brick
burning because the government has stopped all form of
logging. You have to obtain a permit from the chief to cut
a big tree. The few who cut trees do it in hiding”

The verbatim narrative also indicated that cutting trees
was being denied by local administrators in the aim of
restoring the lost vegetation cover after years of
unrestricted logging. It was also observed that previously
trees had been cut down and therefore the tree cover
declined and much effort to restore tree cover had been
hampered by failing rainfall.

The findings of this study conforms to the findings of
[15] which opined that cutting trees for charcoal burning,
fuel wood, construction materials and fodder lead to food
crises.

4. Conclusion

The study revealed that the respondents were aware of
changes in weather that had implication of their food
security. Further, the study revealed that the main weather
changes reported were inadequate rainfall, high temperatures
and recurrent drought. The study also revealed that inadequate
rainfall was the main cause of food insecurity in the study
area. The study revealed that most households did not cut
trees for sustenance and the few engaged in cutting trees
did it in hiding and were the most food insecure.

5. Recommendations

Based on the findings of this study, the study
recommends timely communication of weather forecast to
households to allow them to make timely plans on
planting seasons and seed varieties that would do well
under prevailing weather conditions.
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