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Abstract

Climate change is a global phenomenon that requires significant responses. Its impacts
are already being felt and projected to affect adversely the security of water in coastal
areas. To develop effective adaptation plans, policies and strategies require
disaggregated data on both men and women’s response to climate change. Therefore,
this paper fills this knowledge gap by analyzing adaptation strategies of water insecure
coastal communities of Tanzania in a gender perspective. Purposive sampling
procedure was used to identify 97 households from village households register for a
household survey. It was also used to select study area, key informants and discussants
for focus group discussions. Results indicated that the problem of water insecurity has
been increasing in the study area compared to the past 30 years. Most of response
strategies pursued by women in the study area are different from those employed by
women in semi-arid regions while to men most of response strategies are similar. The
study recommends that climate change adaptation measures, plans and policies should
take into account differences between men and women’s responses to water
insecurity. Furthermore, climate change adaptation interventions to water insecurity
should address gender vulnerabilities at the household level.
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Introduction

Climate change is a global phenomenon that requires significant responses
(Brody, 2008; University of Oslo, 2013). Its impacts are already being felt and
are projected to increase in sectors essential for human and economic
development, such as coastal freshwater systems (Bates, Kundzawicz &
Palutikof, 2008). Evidence from various literature such as UNEP (2007) and
Bonte & Zwolsman, (2010) and Tobey et. al., (2013) indicates that freshwater
systems along coast areas can potentially be adversely impacted by climate
change due to sea level rise, increase in surface and ambient air temperatures,
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unpredictable precipitation and ocean acidification. The 5" IPCC Assessment
Report (2014a) added that impacts of climate change on freshwater systems are
mainly associated with increases in sea level rise, increases in temperatures,
changes in local precipitation and changes in variability of their quantities. The
combination of all these changes may have far reaching consequences on water
in terms of its quality and quantity together with availability and accessibility,
which are important dimensions of water security (Bates et. al., 2008; Nkonya,
2010; United Nations, 2010).

As a whole various studies on hydrological changes such as those of Hay &
Mimura (2005); UNEP (2007) IPCC (2007, Bonte & Zwolsman (2010) and
IPCC (2014a, 2014b) indicated a decrease in streamflows and surface and
groundwater recharge due to extreme temperature and decreased precipitation.
Also, global mean sea level has already risen by 0.19 meters between 1901 and
2010 and is projected to increase sea flooding, saltwater intrusion into
groundwater aquifers, surface water and coastal river systems, patterns,
decreasing freshwater availability for ecosystems and human systems in coastal
areas. The most observed change in water quality include saltwater intrusion
into groundwater aquifer and surface water due to sea level rise. Linzey (2011)
affirmed that the decrease in rainfall and increase in drought events in coastal
areas has decreased groundwater recharge, resulting in the landward flow of
saltwater from the sea. Other observed changes to water quality include increase
in sediment loads in river systems and suspended solids into lakes, as well as
water reservoirs due to heavy precipitation (IPCC, 2007; UNEP, 2007;
Bonte&Zwolsman, 2010; Tobey et. al, 2013; IPCC, 2014). Extreme
temperatures, increased precipitation and flood events are projected to
exacerbate many forms of water pollution, including pathogens, pesticides, salt
and thermal pollution. Such patterns can lead to increased bacteria, fungi and
algal blooms, which affect water borne diseases (Bonte&Zwolsman, 2010). For
example, higher water temperature and floods in Tanzania have been associated
with cholera and diarrheal disease outbreaks (Mboera, Mayala&Kweka, 2011).
Also Wandiga and colleagues (2006) indicated that high cholera epidemics in
Lake Victoria areas coincided with higher temperatures and high flow peaks
before and during E! Nifio years.

In Tanzania, for example, despite abundant water resources, the country has
poor water quality. In addition, pollution is a common problem causing drinking
water supplies to sometimes fail to meet the requirements of water safety
(Nkonya, 2010). At the same time, projections have shown that by 2025, the
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availability of freshwater in Tanzania will be reduced to half of the rate of 1990
(Shemsanga, Omambia & Gu, 2010).

Changes in water quality and quantity are of greatest concern for the poor as it
is widely agreed that climate change will hit them the hardest, as this group has
a low capacity to respond (Olmos, 2001). Marginalized groups (e.g., elders,
children, poor and women) will experience the greatest impacts of climate
change due to limited access to assets, technology, education, skills,
information, management capabilities and economic status (IPCC, 2001;
Neelormi& Ahmed, 2011). Different groups within the community differ in
their ability to adapt and that these differences translate into differential abilities
to response (Kates, 2000). For example, impacts of climate change on water
may increase distance and time of travelling to fetch freshwater; may deepen the
depth of reaching groundwater (Bates et. al., 2008); and therefore may escalate
the costs of accessing freshwater (United Nation, 2010). It is clear that men and
women’s response to such impacts will vary due to the different roles and
responsibilities assigned to them (Cutter, 1995; Denton, 2002). Gender roles
define what is expected and appropriate for men and women. They determine
how men and women should behave relating to activities for which they are
individually and jointly responsible as men and women at a household level
(FAO, 2007). Roehr (2007) citing examples from industrialized countries
showed that women and men in respect to their social roles differ in response to
climate change. While men trust in technical solution, women tend to vote more
strongly for lifestyle changes.

To develop effective adaptation plans, policies and strategies require
disaggregated data on both men and women’s response to climate change
(Hagen et. al., 2016). UNDP (2009) and UNFPA (2009) indicated that effective
climate change policies should take into account differences between men,
women, boys and girls during policy formulation. Also, Okuli and colleagues
(2012) further added that in attaining successful and effective adaptation, it is
important to ensure the participation of both men and women in adaptation
planning and policy making.

Previous research (e.g, Tobey et. al., 2012; James et. al., 2013; Mkamaet. al.,
2013) has focused more on how coastal communities of Bagamoyo District
responded to climate change impacts on fisheries, agriculture and tourism with
little attention to water insecurity. However, there are some studies that link
climate change and gender (e.g., Nelson &Stathers, 2009; Okuliet. al., 2012).
Most are focused more on semi-arid regions. Although climate change is a
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global phenomenon, adaptation is fundamentally local (e.g., Pauline, 2015;
Pauline & Grab, 2018). Therefore, identified response strategies may be suitable
for semi-arid and not for coastal communities due to different levels of
exposure, sensitivity and adaptive capacity to climate change.

This paper fills this knowledge gap by analyzing adaptation strategies of water
insecure coastal communities of Tanzania using a gender perspective. In so
doing, firstly, the authors established the trend of water insecurity through both
historical recounts and observed records in the study area. Secondly, the
researchers analyzed the response strategies of men and women to water
insecurity in the study area. This nuanced analysis of responses by men and
women provides a fuller sense of how water insecure coastal communities live
and respond to climatic stresses.

The context of water security

Water security is defined by Global Water Partnership (2000) as an overarching
goal where every person has access to enough safe water, at an affordable cost
to lead a clean, healthy and productive life, while ensuring that the environment
is protected and enhanced. In this paper, water security is defined as a condition
that exists when all people, at all times, have physical and economic access to
sufficient and safe water for an active and healthy life .Water security does not
only include availability of water for the household, but also other dimensions
like accessibility and its quality. The community or a household is water
secured if all three components are met (United Nations, 2010).

Water availability is defined as the physical presence of water within the
household in an acceptable quantity for domestic purposes and healthy life
(Water Aid, 2012). United Nations High Commission for Human Rights (2010)
indicates that the amount of water available for the household should conform
to World Health Organization (WHO) guidelines. WHO suggests that a
minimum of 20 liters per person per day are needed for personal consumption
and sanitation (Guy & Jamie, 2003). WHO further notes that at such level of
water availability, there are medium health risks because not all requirements
may be met (UN, 2010.). Gleick (1998) estimated that 25 liters of water are
needed per day for personal consumption and sanitation but further 25 liters are
needed per day for food preparation and bathing, making a total daily
requirement of 50 liters per person. This paper used 50 liters per person per day
as the criteria for an acceptable quantity of water with a low health risk.
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Water accessibility refers to the way people within the community and
household obtain and control water as a commodity (Webb, n.d.). Accessibility
to water can be measured by the amount of time people within the household
spend in a round trip to reach safe water (Nkonya, 2010; Urama&Ozor, 2010).
Water is considered inaccessible if it requires people to travel more than one
kilometer, travel more than 30 minutes per round trip, as well as spend more
than 3 percent of household income for water (Nkonya, 2010; United Nations,
2010; WaterAid, 2012).

Water quality is the term used to refer to water, which is clean, free from micro-
organisms, chemical substances and is therefore, safe for domestic use and
personal consumption (United Nations, 2010). Safe, quality water must also be
acceptable in terms of colour, odour and taste for each person, including
domestic use (Nkonya, 2010). The above mentioned water security attributes are
used as a lens to gauge how coastal communities respond when they are
confronted by climate change related stressors which affect in access to good
quality and safe water.

Methodology
The study area
The study was conducted in Mlingotini village of Bagamoyo District in Pwani

0 0
Region. The village is situated between latitude 6 and 7 to the south of

Equator and longitude 370 and 390 to the east (Bagamoyo District Council,
2006). The district experiences a humid tropical climate and has bimodal
rainfall pattern. The short rain season starts from October to December, while
the long rain season starts from March to May. Total rainfall ranges between

0
800 — 1200 mm per annum and seasonal average temperatures range from 13 C

to 30O C. The driest months are from June to September when rainfall is less
than 50 mm per month. The district is divided into two ecological zones,
namely, coastal strip and upcountry. The coastal strip is characterized by
savannah and bushes, while the eastern, northern and western upcountry is
mainly covered with natural dense forest. The coastal strip receives relatively
higher precipitation than the up-country part (Bagamoyo District Council,
2000).

The major economic activities include artisanal fisheries, which employ over 50

percent of coastal villagers in the district, seaweed farming, agriculture,

livestock keeping, salt production, trade and tourism activities. Agricultural

activities are largely subsistence but also involve the growing of fruit, cotton,
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cashew nuts and coconuts as cash crops. Food crops grown in the district
include maize, cassava, legumes, sweet potatoes and sorghum (Bagamoyo
District Profile, 2006).

Map of Bagamoyo District showing Mlingotini village

Fig. 1: Map of Bagamoyo District showing Mlingotini village

Sampling procedures, design and size

The study employed a mixed research approach to collect both qualitative and
quantitative data. Purposive sampling procedure was used to obtain the study
sample. A comprehensive list of households in the villages was obtained from
the village households register to make up the sampling frame. Using this list, a
purposive sampling procedure was used to obtain the study sample. During the
process village leaders were requested to help to identify households with
members who had long experiences regarding village history; only households
in which their heads lived in the village for at least 40 years and above were
considered for a household survey. The process continued until the sample size
reached 10 percent (97 households) of the total 976 households contained in the
list. This is a representative sample as observed by Babbie (1983) that 10 to
12.5 percent is a good representative sample size of the entire population for
social sciences. In this study, a household is defined as a group of individuals
living under the same roof. It consists of one or more people who live in the
same dwelling and also share meals or accommodation.
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In addition, purposive sampling procedure was used to select the study area, key
informants and discussants for focus group discussions (FDG). Factors like long
experience regarding village history (40 years and above) were considered for
the selection of key informants and discussants for FDGs. Hence, only villagers
aged between 55 years and above were considered for key informant and FGDs.
Moreover, accessibility and location in proximity to the ocean shoreline were
considered in selecting the study area.

Data collection and analysis

Data were collected in three phases. In the first phase, data were collected
through a household survey using a semi- structured questionnaire. The data
collection method was used to collect information such as household size, past
climate variability and changes in the study area as well as observed changes
pertaining to water quality, availability and accessibility. It was also used to
collect data on household response strategies and household water security.
Questionnaires were prepared and administered to 97 household heads. In
addition, face-to-face interviews were conducted with 38 household heads
(men) and in some cases, 59 representatives of household heads were
interviewed (women).

Phase two of data collection involved FGDs and key informant interviews
guided by a checklist of questions. Two FGDs was conducted; the first one
involved women only and the second one involved both men and women.
Village leaders were requested to help to identify 10 village members for the
FGD comprising an equal number of men and women, who had long
experiences regarding the village history. Topics discussed included security of
water between the present and past 30 years. They dwelt on changes in water
quality (such as taste, colour, odour and water borne diseases), availability
(getting 50 litres of water per person per day and enough water for all household
activities) and accessibility (in regard to costs, distance travelled and time used
to fetch water per round trip). Other topics were discussed such as past climate
variability and change with the resultant impacts on water security in the
village, as well as men and women’s response to the situation within the
households. Moreover, six informants, including three elderly male village
leaders and three elderly women, were interviewed to capture changes in water
security between the present and past 30 years. Furthermore it was used to
capture the differences in responses between men and women in water
insecurity.
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The last phase of data collection involved the collection of rainfall and
temperature data. Daily temperature data covering 30 years were obtained from
Dar es Salaam International Airport Meteorological station. The reason for
using data from the station was because of lack of temperature records in
Bagamoyo District. Also this station is the nearest place to Mlingotini and was
not far from the Indian Ocean. Daily rainfall data covering 30 years were
collected from Bagamoyo rainfall station.

Water accessibility data, including rainfall and temperatures data, were
subjected to descriptive analysis. Rainfall and temperature data were
analyzed using Microsoft excel program whereby linear trend lines
covering 50 years for rainfall and 30 years for temperatures were drawn
to indicate whether the rainfall or temperature had been decreasing or
increasing. Data related to perception of household water security, as
well as trends of water quality, were analyzed using IBM Statistical
Package for Social Sciences (SPSS) version 20. Qualitative data were
analyzed using content analysis.

Results

Observed changes to water security over the past thirty years

Changes to water quality

During FGD respondents reported that there was no problem of saltwater
intrusion in the past 30 years but currently, it is a common problem. Due to
reduced rainfall and increases in dry spells, the water table has dropped, making
it difficult to reach groundwater. Respondents (both men and women) added
that if they dig a traditional well (a hand dug well), they cannot get water and if
they manage to get water it will be very little. In order to get enough water, they
have to drill a deep well, and most of these wells were reported to have
saltwater. The problem of saltwater was more highly reported in drilled wells
compared to traditional wells. During key informant interviews with village
leaders, the same information was reported. However, it was added that drilling
wells cannot be avoided because without going 60 meters deep, they could not
obtain enough water.

Another issue that was reported which was reducing water quality was saltwater
intrusion into springs along the shoreline. Sea level rise was thought to be the
source of the problem. The villagers reported that in the past 30 years, they used
to go to the coast where they dug shallow holes using their hands and got
enough freshwater, which was used for domestic purposes but presently most
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springs are covered by sea water and some are salinized as well as covered by
the sea.

Changes to water availability

The key informants in the study area reported that rainfall has been decreasing
in volume and timing, while temperature has been increasing, leading to
recurrent drought events. It was further added that the rainfall has become less
frequent and uncertain compared to the past 30 years. In the past, long rains
were very high, adequate and reliable, falling early and ending late in the dry
season but presently, they are unpredictable. Villagers associated such events
with the early drying of local dams and Kasiki River found in the village. In the
past (before 1999), it was reported that dams and the river retained water
throughout the year but due to unpredictable rainfall and increases in the dry
season, such water bodies presently have been drying earlier. The said water
sources provided water, which was used for watering crops, building, washing
clothes, livestock and bathing. Nowadays, people have to buy water for washing
clothes, bathing and building.

The household surveys indicated that despite the importance of traditional wells,
for most of families, water has decreased due to the decline in rainfall, frequent
droughts and increase in extreme temperatures, resulting in lower water tables.
For example, Omari Hussein well was reported to dry out because of drought
and decreased rainfall. For Chemsi well, it was reported that water levels have
decreased compared to the past. Drying and decreasing of water in wells were
reported to cause long queues especially when there was no water supply in
standpipes for long periods. Women and girls spend more such time waiting to
collect drinking water.

All these conditions were reported during FGDs, and resulted in villagers being
unable to obtain sufficient water to meet the needs for all their household
activities. Also the household survey indicated the same results, which are
presented in two cases (Quotation 1 & 2).

Quotation 1

This household had five members. The main sources of water used within the
household were drilled wells, piped water, hand dug wells and spring water.
The household head rated household water insecurity to be worsening because
of the low quantity of water the household gets per day compared to household
size and all household activities. The household fetches 140 litres every day.
However, it was reported that this amount was insufficient for all household
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activities. The household further explained that if they had enough money, they
could have drilled their own well to ensure that they obtains efficient water.
“The amount of water we are getting is not enough but we are trying to

2

economize and reduce costs,” the woman argued. It was reported that
sometimes when the household had no money for purchasing water, they went to
fetch spring water along the shorelines. They dug shallow holes along the
shoreline and extracted freshwater. The time used per round trip for fetching
water from springs was reported to range between 30 to 40 minutes. They also
reported that due to the increase in water temperature in both drilled and hand
dug wells resulting from to extreme temperature, water cannot quench their
thirst until it is mixed them with ice. “Drinking water has been a problem in the

household,” one respondent reported.

Quotation2:

This case is from a married woman during household survey. She has lived in
the village for 35 years. Her household had five members and the main sources
of water in the household were drilled wells and piped water. The quantity of
water which was sufficient for all household activities per day was 200 litres.
The household water security was reported to be worsening even though the
household managed to obtain all 200 liters daily. Reasons reported for water
insecurity in the household included a large effort and energy used for fetching
water, changes in water taste and an increase in waterborne diseases. The
respondent further argued that nowadays, she needs to use a lot of effort and
energy to fetch water because of increasing frequencies in fetching water per
day.

During the household survey, it was revealed that the majority of households
fetch water within the distance of 100-200 meters (Table 1). In spite of the
water being very near, most households reported that the large percent of water
they are fetching is saltwater from drilled wells because pipe water is very
expensive and sometimes it may last for only a short time due to water
rationing. Villagers claimed that pipe water is unpredictable and they can stay
up to a month without supply. It was reported that the problem increases during
drought conditions. Villagers also added that in the past 30 years even though
they travelled long distances, they could not fetch saltwater and water was free
of charge compared to the present.

The time spent fetching water per round trip was reported to be less than 30
minutes for the majority of households because standpipes and drilled wells are
very near. However, in some cases, much time was spent fetching water per
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round trip. During the FGDs, respondents reported that when there was no
supply of pipe water for a long time they were forced to queue at hand dug wells
to fetch drinking water. It was reported that during such times, many people had
to depend mostly hand dug wells to obtain drinking water. Hence, long queue
ensued and forced people to wait up two hours to obtain water. Furthermore, it
was reported that one bucket of 20 liters cost 200 and 100 Tanzanian shillings
for freshwater and saltwater respectively. A third (30.6%) of households
reported that the quantity of water they were fetching per day was not enough
for all household’s activities, but they were fetching that amount to minimize
cost. Another respondent during household survey reported that in her
household, they had no water for three days because they did not have money to
buy water.

Table 1. Distance travelled to fetch water in present time and past 30 years
(n=97)

Distance Present Percentage 30 years Percentage
time back

Less than 50 12 124 0 0

meters

100-200 meters 85 87.6 13 13.4

1 kilometer 0 0 53 56.6

More than 1 0 0 31 32

kilometer

Total 97 100 97 100

Source: Field Survey, 2016

Rainfall trends

To corroborate the validity of data collected from FGDs, key informant
interviews and household survey, 30 years (1985-2015) of data were used. The
Analysis indicated a normal trend (R*=4E-06) with high inter- annual variability
over time (Figure 2). Furthermore, the analysis revealed that with exception of
year 1988, the total annual rainfall between the years 1985 and 2000 was not
less than 800 mm, while between 2000 and 2015, there were six years in which
rainfall decreased to below 800 mm.
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Figure 2 Annual rainfall trend in Bagamoyo (Tanzanian Meteorological Agency,

2016)

Further analysis of mean monthly rainfall indicated shifts in timing and peaks of
rainfall (Figure. 3). Long rains decreased in April and May between the years
2000 and 2015 and were less frequent. Also short rains decreased in October
and increased in December between the same years. Such results match with
respondents’ perceptions, which showed that rainfall has been decreasing in
terms of amount and the timing has been changing, as well as unpredictable

since 1999.
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Figure 3 Mean monthly rainfall in Bagamoyo (TMA, 2016)
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Temperature trends

Most of studies (e.g. Fayeret al., 2002; Kundzewiczet al., 2007 & United
Nation, 2010) indicate that increasing in water temperature influences increase
of pathogens into water sources hence accelerating water borne diseases and
impairing drinking water. In addition, other studies (e.g IPCC, 2007; Bonte
&Zwolsman, 2010) have added that extreme temperatures can contribute to
decrease in streamflows, surface water as well as ground water recharge. In the
light of this situation, temperature data were collected and analysed.

An analysis of data covering 30 years indicated that both minimum (Figure 4)
and maximum (Figure 5) temperatures have been consistently increasing. A
trend line drawn using Microsoft excel shows that annual average minimum
temperatures increased at a rate of 0.006 (y=0.0648x+20.58) per decade and
average maximum temperatures by 0.004 per decade (y=0.0481x+30.318).

y =0.0648x+ 20.58
R* = 0.8056

24
23.5 -
23 -
225
22 A
215 4
21 A
205
20 A
19.5 +
19

Temperature ("C)

Years
e=f==Annual average Temperature {*C)
Linear {Annual average Temperature (*C))

Figure 4 Minimum annual average Temperature (TMA, 2016)

Furthermore, an analysis showed that the minimum temperatures have been
above 22.3C from 2009 to 2015 (Figure 4). Also annual maximum
temperatures show inter-annual variability from 1985 to 1999 and increased
above 30.8°C from 2000 to 2015 (Figure 5).
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Figure 5 Minimum annual average Temperature (TMA, 2016)

Responses of men and women to water insecurity in the study area

Table 2 shows that women’s response to water insecurity is different from that
of men. During the household survey women reported that because managing
water was their responsibility they were supposed to check water regularly in
their households. They were supposed to ensure that their households had
enough water for all indoor purposes such as cooking, drinking, bathing and
washing dishes. Women described various ways strategies including regular
checking of water, reminding their husbands to budget for water and increased
frequencies of collecting water per day.

In cases where there was no supply of pipe water for a long time (i.e. a month or
several weeks) women reported that they were forced to find drinking water
from hand dug wells. Women explained that during such times, they had to
walk long distances with their daughters to find water, while boys and their
fathers use mostly bicycles or motorcycles to obtain water from nearby village
sources.

Furthermore, it was revealed that during extremely high temperatures, women
placed drinking water outside their houses at aerated cool places to reduce
evaporation. They further reported mixing ice with saltwater to reduce salinity,
as well as filtering and boiling of drinking water to reduce waterborne diseases.
The majority of women reported using these techniques during the dry season
and when temperatures were very high.
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During the FGDs, women reported that water uses were categorized according
to their importance. Drinking was the first priority, cooking was second, and
then other uses followed. They further added that they did not use piped water
for cooking, bathing and washing dishes. They used piped water for drinking
due to the costs of this water (200 Tanzanian shillings per 20 litres). Saltwater
was used for washing dishes, clothes and bathing, whilst water from local dams
was used for watering plants, bathing, washing clothes and construction
activities. Furthermore, women reported that they performed some household
activities themselvesto reduce frequencies and costs of fetching water. They did
not let other household members do them because as women, they knew how to
manage water more effectively. The strategy was highly used during dry
seasons when water availability from various sources was scarce and required
careful management.

Moreover, women reported that since they were assigned most of indoor
responsibilities, like cooking, washing clothes, caring for children, maintaining
household hygiene and washing dishes, they knew that significant quantities of
water were needed per day.

Table 2. Responses to water insecurity (n=97)

Responses Men %0 Women %0 Total %
Regular checking of water 0 0 10 10.3 10 10.3
Prioritizing water uses 1 1 12 12.4 13 134
Increasing frequencies of fetching 1 1 5 5.2 6 6.2
water

Mixing ice with saltwater to reduce 0 0 8 8.2 8 8.2
salt

Filtering and boiling water 1 1 2 2.1 3 3.1
Increasing water storage 0 0 12 12.4 12 12.4
Fetching water from far sources 7 7.2 9 9.3 16 16.5
Ordering water from local vendors 22 22.7 1 1 23 23.7
Digging local reservoirs ( dam and 2 2.1 0 0 2 2.1
ponds)

Drilling wells 4 4.1 0 0 4 4.1
Total 38 39.1 59 60.9 97 100

Source: Field survey, 2016

Discussion

The trend of water insecurity in the study area

Water insecurity has been increasing in the study area compared to 30 years
ago. The findings from this study support the assertion that climate variability

and change is contributing to this problem. Increasing saltwater is the major
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issue that has decreased the quality of water in the study area. This is mainly
due to intrusion of saltwater into groundwater aquifers, together with
salinization of some springs as well as traditional wells along the shoreline.
Salinization of the groundwater aquifer is highly associated with decreases in
rainfall and prolonged drought events. This concurs with Linzey (2011) as well
as Nadari and colleagues (2013) who indicated that decreases in local
precipitation, excessive pumping and increases in drought events in coastal
areas is decreasing groundwater recharge and resulting in the landward flow of
saltwater from the sea.

Rainfall volume has also decreased over the past 30 years and its timing has
become unpredictable. This is associated with early drying of water sources,
including local dams and the River Kasiki. Both the long rains (Masika) and
short rains (Vuli) have decreased in terms of the volume and became less
frequent during 1999-2015. This does not differ much from the trends indicated
by Funk and co-workers (2008) who revealed that rainfall in East Africa has
been decreasing between March, May and June over the last three decades. This
change in rainfall a pattern will eventually reduce water availability for
economic and social activities.

Water is considered accessible if water sources are within 1,000 metres from the
home and the time spent per round trip does not exceed 30 minutes (WHO,
2003; United Nations, 2010; Water Aid, 2012). In the study area, water is easily
accessible to the majority of households. Despite water being very near, people
use saltwater from drilled wells because piped water is very expensive and
sometimes it flows for only a short time due to water rationing. In the past 30
years, people travelled long distances but they did not collect saltwater. Access
to water was free compared to the present where people have to buy water.

In some cases, people walk long distances and spend many hours to find
freshwater from hand dug wells, including from nearby village water sources.
This is mostly done when public piped water is unpredictable or people have no
money for purchasing water. Kudat and co-workers (1993) indicated that people
are more likely to demand for certain attributes of water. However, even though
water quantity is very important, sometimes it may not be useful for some
purposes such as cooking and drinking. Moreover, water quantity used per day
by most households is not enough for all activities. Gleick (1998) estimated that
50 litres of water are needed every day for each individual within the household;
25 litters are needed for personal consumption as well as sanitation; and another
25 litres are required for food preparation and bathing. Access to significant
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water quantity is constrained by the costs of purchasing water, which are higher
than household incomes in the study area. Nkonya (2010) showed that the
household is water secure if it does not spend more than 3 percent of its income
on buying water. In the study area, many households reported to spend more
than 3 percent of their incomes for buying water

Responses undertaken by men and women pertaining to water insecurity in
the study area

Men and women within the household employ different response strategies to
water insecurity. Women respond by prioritizing water uses, checking water
regularly, increasing household water storage, mixing ice with saltwater as well
as increasing the frequency of fetching water. Men respond by digging local
reservoirs, drilling wells as well as ordering water from local vendors. These
results are similar to those identified in Dube (2014) which showed that
women’s response to climate change is different from that of men. Other
strategies used by women include placing water in aerated cool places to reduce
higher temperatures in drinking water, buying more water storage facilities,
filtering and boiling of drinking water to reduce waterborne diseases as well as
using wooden boxes to save some money to be used to purchase water during
difficult times. Since women in the study area have the responsibility to ensure
that their households have enough water for all indoor purposes (cooking,
drinking, bathing and washing dishes), they are more affected by climate change
and the resultant changes in water quality and quantity. They are therefore more
adversely impacted by water insecurity than men, thus increasing their
vulnerability. Studies such as that of WEDO (2003) and Brody (2008), showed
that water insecurity will increase women’s workloads as they will have to
devote more time to collect more water for indoor purposes. Such time could be
spent in earning an income, school or participating in public life. Walking long
distances to fetch water can expose girls and women to harassment or sexual
assault. Likewise, Hammond, n.d and Denton (2002) revealed that with
increasing climate change extremes like drought, time taken to fetch water may
entail young female household members to replace other household duties and
hence missing schools.

Conclusion

This study provides empirical case study of gender and water insecurity in a
coastal region; while most gendered analyses like those of Nelson and Stathers
(2009)and Okuliet. al., (2012) have focused more on semi- arid regions.
Findings from this study support the assertion that water insecurity has been
increasing in the study area in the past 30 years, like many parts of Tanzania.
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Short rains and long rains are decreasing and have become less frequent.
Compared to semi- arid regions, in coastal areas, saltwater is increasing due to
saltwater intrusion into groundwater aquifers, coastal springs and traditional
wells constructed along the coastline, thereby reducing quality water for human
use. Water availability is also decreasing due to decrease in groundwater
recharge, early drying of local dams, river as well as traditional wells the
situation which is similar to that of semi-arid regions of Tanzania. People are
spending more time and walking longer distances to find drinking waters than
was the case before (thirty years or more).

Response strategies pursued by women to respond to water insecurity such as
prioritizing water uses, mixing ice with saltwater, performing some of
household activities themselves, placing water in aerated cool places to reduce
temperatures in drinking water as well as saving money in wooden boxes for
purchasing water seems to be different from response strategies used by women
in semi arid-regions. Response strategies such as checking water regularly,
increasing household water storage, fetching water from distant sources as well
as increasing the frequency of fetching water are similar with those pursued by
women in semi-arid regions. Men respond by digging local reservoirs, fetching
water from distant sources using motorcycles or bicycles, drilling wells, as well
as ordering water from local vendors.

Based on these findings, the study recommends that climate change adaptation
measures, plans and policies should take into account the differences in the roles
and responsibilities of men and women for water security at a household level
and differing adaptation strategies between men and women’s responses to
water insecurity. Furthermore, climate change adaptation interventions to water
insecurity should address gender vulnerabilities at the household level. The
central government, non-government organizations, Local Government
Authorities and other stakeholders should integrate gender issues into adaptation
plans and strategies. Moreover, the study calls for appropriate stakeholders
including Local Government Authorities, the central government, non-
government organizations and other development practitioners to build on
opportunities available in the area so as to develop adaptation strategies to water
insecurity. These should include improving and expanding existing local dams,
improving rainwater harvesting technologies, instituting desalinization
technologies and drilling additional wells.
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