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Trends and Impacts of Climate Change on the Livelihoods
of Coastal Communities in North ‘A’ District, Zanzibar
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Abstract

This article examines the trends and impacts of climate change on the livelihoods of
coastal communities in Zanzibar. The study used both qualitative and quantitative
research methodologies. Quantitative data was collected through household
questionnaires, while qualitative data was collected through key informants
interviews, focus group discussions, observations, and review of documents. Data on
rainfall, temperature, and sea level pressure was acquired from the Tanzania
Meteorological Authority (TMA) in Zanzibar. Moreover, remote sensing data of the
medium-resolution Landsat 8 image was also used. Data was collected from 400
heads of household in the study area. Results show that most of the households
admitted that there has been climate change as testified by rise in sea level, increase
in temperature, and a decrease in the amount of rainfall. Moreover, the research
findings indicate that climate change has affected coastal areas and the livelihoods of
the community as a whole. Some of the impacts of climate change have been coastal
erosion and destruction of agriculture and fishing activities. Therefore, it is concluded
that climate change is a major environmental problem that affects people’s livelihood,
especially for those with low adaptive capacity. It is recommended that strong
measures be taken to address the problem of climate change. Furthermore, the
government should facilitate the realization of global sustainable development goals
by addressing the challenges brought forth by climate change through designing
policies that aim to create solutions to climate change, and challenges faced in coastal
communities such as Zanzibar.
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Introduction

Coastal areas are the most populated regions in the world (Uddin et al., 2019).
These areas are often a compromise of a distinctive mix of ecologically
valuable areas connecting both land and water ecosystems (Crowell, et al.,
2007). Kalkuhl and Wenz (2020) reported that the world is experiencing an
increase in temperature and it is estimated that temperature will continue to
rise by up to 4.0°C by the year 2100 if effective measures are not taken to reduce
the current emission of greenhouse gases that cause climate change. The
increase in temperature has led to negative impacts as it relates to climate
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change. This rise in temperature is likely to worsen in coastal areas. Most
coastal areas —including the Gulf of Mexico, Chesapeake Bay, Estonia Coast,
and Eastern Caribbean Coast—are already experiencing ‘dead zones’
attributed to changes in climate (Altieri & Gedan, 2015). Coastal zones
contribute to socio-economic development, but recently, these zones have been
adversely affected by climate change. This has greatly reduced the potential
for African coastal zones to develop their communities (NRC et al., 2010). The
impacts associated with climate change are also exacerbated by other factors
including widespread poverty, human diseases and high population density
(Adefisan, 2018).

Africa has an extensive coastal zone on which many people depend to sustain
their lives (Karani & Failler, 2020). Senegal is an example of an African country
that has been vulnerable to the impacts of climate change due to ineffective
adaptation capacities, sluggish economic development and low institutional
capacity (Altieri et al., 2017). The current trends of climate change and variability
indicate continuous insufficient rains, an increase in unpredictable drought-
related shocks, and more episodes of heavy rainfall (Theisen, 2017). The
projections of these variabilities show an increase in temperature in the range of
20C-4°C by 2080, with an indication of extreme heavy rain during the short rain
period (vuli) throughout East Africa. It is expected that these trends will
continue in the next 10-15 years. This is clear evidence that EA countries, like
Tanzania, are at high risk of climate change, based on the scale of existing
weather change impacts in the country (Warner & Afifi, 2014).

Coastal areas in Tanzania are major sources of people’s livelihoods
(Nyangoko et al., 2020). For instance, they offer ecosystem services and other
economic potentials that can contribute towards national and regional trade
(Kebede et al., 2012). In addition, coastal communities in Tanzania greatly
depend on agriculture, which is a climate-driven sector. Despite the contribution
of coastal areas to the national economy of Tanzania, these areas are largely
vulnerable to climate change impacts such as level-rise inundation (Hasan &
Kumar, 2021). As for the coastal zones in Zanzibar, their imposed threats due to
climate change impacts can be predicted to have direct impacts on land use
systems. The economy of Zanzibar depends on weather and climatically-driven
conditions; hence climate change and variability may disrupt the livelihood
status of the community. Therefore, it is from this context that this study sought
to determine the trends and impacts of climate change on the livelihoods of
communities in the North ‘A’ District in Zanzibar, especially because little
research has been done on this subject.

Having consulted different literature sources such as Khatib (2019), USGCRP
report (2014), Makame and Mwenvura (2019), and Torresan et al. (2012), it has
been determined that most of the literature focuses on explaining the potentials
of coastal areas on people’s livelihoods, and responses of coastal communities
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to climate change. It has been noted that there is limited information about the
extent to which climate change impacts the livelihoods of coastal communities.
Therefore, this study was conducted to fill in this knowledge gap, and to
determine the trends of climate change as well as the impacts it has on those
living in the North “A” District in Zanzibar.

This article consists of five sections. Following the introductory first section,
the second section covers the theory and conceptual framework of the study.
The third section deals with the research methodology of the study, while the
fourth section highlights the research results and their discussion. The last
section gives a conclusion and recommendations.

Theoretical and Conceptual Framework

This study was guided by the coastal community resilience model developed by
Jurjonas and Seekamp (2018), and the sustainable livelihood framework (SLF)
by DFID (1999). The coastal community resilience model presents the
relationship between climate change impacts and the livelihoods of coastal
communities. Moreover, the coastal community resilience model identifies
different shocks that are likely to occur as a result of different types of disasters.
In the context of this study, climate change is considered a disaster that affects
the livelihoods of communities. Therefore, the coastal community resilience
model was used in this study to determine various impacts of climate change in
coastal communities.

Moreover, the sustainable livelihood framework was used to facilitate the
understanding of various household assets that the coastal communities have,
and on which they depend (Figure 1). The sustainable livelihoods framework
has enabled a holistic appreciation of the various factors that construct a
household’s asset base in changing environments hence capturing livelihood
dynamics among coastal communities.

The sustainable livelihood framework enables a range of quantitative and
qualitative research methods to be analysed, compared and triangulated. The
sustainable livelihood framework provides factors that influence the
sustainability of coastal community livelihoods. Natural factors such as climate
change (and the impacts thereof) are considered as major challenges that affect
coastal community livelihoods. SLF provides an understanding about the ways
people perceive climate change and the associated impacts in order to build up
resilience. Moreover, SLF identifies different assets alongside household capital
generation. The “asset pentagon’ comprises human, natural, financial, physical,
and social capital assets. These are combined to create a ‘livelihood bundle” of a
particular household and community. Therefore, a sustainable livelihood
framework was used in this study to assess the trend of climate change and the
impact of climate change on coastal communities in a more holistic and
organized manner.
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Figure 1: Sustainable Livelihoods Framework for Assessing Impacts
of Climate Change on Coastal Communities
Source: DFID (1999)

Materials and Methods

Description of the Study Area

Zanzibar is composed of two sister islands, namely, Unguja and Pemba. These
islands are about 15-25km off the coast of Tanzania Mainland (Hikmany, 2015).
Unguja Island consists of three regions: Northern, Southern, and Urban West
regions. The focus areas for this study are found in Unguja Island in the
Northern Region, North ‘A" District (Kaskazini A). This district is located
between 5° 54' 59.99"S and 39° 15' 60.00" E. The district covers an area of 470 km?
(URT, 2012). Climatically, North ‘A’ District typically experiences insular,
tropical and humid weather, with an average annual rainfall of 1,200-1,600mm.
Rainfall is reliable and well distributed unlike in most Eastern African regions
where rainfall is erratic.

The most common social livelihood activities that are the sources of income
to the people are fishing, small businesses (petty trading), agricultural activities
and, to a large extent, tourism. Other activities include building dhows. North
‘A’ District was purposively selected for this study because it is the most affected
district as far as climate change is concerned. Four villages in this district were
selected for this study: Nungwi, Matemwe, Pwani Mchangani, and Kidoti
(Figure 2). These villages were selected because they cover a large coastal zone
that is largely vulnerable to climate change.
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Figure 2: Location of the Study Area
Source: Author, 2022

Research Design

A descriptive research design was used in this study. This is because the study
involved a detailed investigation and description of themes (Moser & Korstjens,
2018). This research design was used to collect information regarding the trends
and impacts of climate change on the livelihoods of coastal communities.
Moreover, a mixed research approach (qualitative and quantitative) was also
used. This approach enabled the use of both primary and secondary methods of
data collection, analysis and presentation. The study used a mixed research
approach because it allows a researcher to explore, explain and interpret
findings in a holistic manner. In addition, it ensures triangulation of the
information collected to increase the validity and reliability of the data.
Therefore, a mixed research approach minimizes the weaknesses of both
qualitative and quantitative approaches.

Target Population, Sample Size, and Sampling Techniques

The target population of the study consisted of households from four villages
around the coast of the North “A” District. Households were selected around the
coastal areas due to this community’s experience with the trends and impacts of
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climatic change, and how this impacts their livelihoods, as their daily activities
mainly depend on the coast. About 400 heads of household from the four villages
were randomly selected using the formula provided by Israel (1992):

B N
T N2
Where n = sample size, N = population size for households, and e = the level
of precision (0.05).

In each village, a list of heads of household was obtained from the village
executive officer (VEO). Thus, the selection of households for questionnaire
distribution was done proportionally by using simple random sampling. A total
of 190 households were selected from Nungwi Village, 92 from Matemwe
Village, 63 from Pwani Mchangani Village, and 55 from Kidoti Village. The
selection of the key informants for in-depth interviews and focus group
participants was done using purposive sampling, which ensures that the
selected individuals have sufficient knowledge and experience about the study
topic, thus providing complementary information to add to that collected from
household surveys.

Data Collection Methods

Primary data was collected using questionnaire surveys, in-depth interviews,
field observation, and remote sensing. A questionnaire survey was administered
to the heads of household who were randomly selected from a sampling frame.
About 400 questionnaires were proportionally distributed to the heads of
household in four selected villages (190 in Nungwi, 92 in Matemwe, 63 in Pwani
Mchangani, and 55 in Kidoti). The questionnaire was designed to collect
information on the demographic characteristics of the respondents, perceptions
of respondents on climate change, and the impacts of climate change on
community livelihoods. This method was chosen because it minimizes biases
and involves a large sample at a time. One of the limitations of this method in
this study was that some respondents were unable to read and respond to
questions on their own; therefore, the researcher had to use an interpreter to
overcome this challenge.

In-depth interviews were conducted with key informants who were believed
to have an in-depth knowledge and understanding of climate change and its
impact on coastal areas and the community. These key informants were
purposively selected. About 15 key informants were selected: 4 local leaders, 2
people from the District Fisheries Department, 2 people from the District
Agricultural Department, 4 leaders from the Local Fisheries Port, 2 people from
the District Natural Resources Department, and 1 person from the District
Pastoralism Department. The selection was based on the corresponding number
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for each department and each village. An interview guide was used to collect
information about the trends of climate change and the impact of climate change
on coastal community livelihoods.

The researcher also conducted field observation. This involved a physical
visit to the study sites to see how the community members perform their daily
activities. This was done to understand how climate was changing, and to
physically observe the impacts of climate change on coastal communities. The
researcher collected data through observation without asking the respondents
any questions. The data was recorded by using a camera; and was documented
in a notebook. This method was used to verify the validity and reliability of data
that was collected through household surveys, interviews, and focus group
discussions. Also, this method was used to ground truth satellite imagery data.
Moreover, remote sensing data of medium resolution (30m % 30m) with satellite
imagery data were collected. Both enhanced thematic mappers Landsat 7 and
Landsat 8 were used to assess the extent of the impact of climate change in the
coastal areas. In addition, current trends of climate change were determined
using a 10-year interval composite Landsat image data to establish the impact
of sea level rise, inundation, coastal degradation, land use, and land cover
changes that can affect coastal community livelihoods.

Concerning secondary data, several documents were reviewed to extract
information about the trend of climate change (temperature, sea level rise, and
rainfall pattern). Meteorological station data (mean maximum and minimum
temperature, as well as total monthly rainfall) for a period of 30 years for these
four villages was collected from the Tanzania Meteorological Agency (TMA) in
Zanzibar. Temperature data was obtained from respective websites run by the
National Aeronautics and Space Administration (NASA) such as http://
poet.jpl.nasa.gov/. Data from remote sensing was downloaded freely from the
Global Visualization Viewer (GLOVIS) http://glovis.usgs.gov., Global Land
Cover Facilities (GLCF) http:/ /landcover.org, as well as the Earth Explores (EE)
htpp:/ /earthexpores.usgs.gov.

Data Processing, Analysis and Presentation
The data collected from questionnaires (quantitative) was examined, coded, and
imported into the Statistical Package for Social Sciences (SPSS) version 20.
Descriptive analysis was done to determine the frequency and percentage of
respondents being involved to determine the level of impact posed by climate
change in coastal areas that affect the wellbeing of coastal communities. The
quantitative data collected from the interviews was analysed through content
analysis to examine the climate change impacts on the livelihood of coastal
communities.

Content analysis was used to make inferences concerning the antecedents
and the effects on communication. The discussions from the interviews were
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documented and fragmented into small themes of information. The data was
presented using direct quotations or narration forms before condensing it to
draw a conclusion.

As for the secondary data, the analysis was done using the remote sensed
two Landsat LC8 images of 1990-2000 and 2010-2020 downloaded using path
166, rows 65 and 66). These images were projected using the WGS 84 to ensure
that the required area was available. The ten-years-averaging (1990-2000, 2000-
2010, and 2010-2020) of the individual satellite pixels were conducted. The
delineation or digitization of the shoreline for the three averaged images was
conducted using an arc GIS digitizing tool. Thereafter, a comparison of the
shoreline shape files for the two periods (Figure 12) was done. Lastly, the data
from field observation was used to ground truth satellite imagery data on the
impact of climate change in the coastal zone of North “A” District, where the GPS
coordinates of the impacted areas were collected to ground truth the remotely
sensed results. This method was used because it minimized bias and enabled
the researcher to gain updated information. Also, it improved the validity of the
data. As for weather and climate data, decadal averaging and time series were
conducted to determine the climate variability and changes of the given period,
and to associate this information with the ground truth data obtained from
natural settings.

Results and Discussion

Socio-Economic and Demographic Results

Table 1 shows that 58% of the participants were male, and 42% were female. In
addition, the majority of respondents were between the ages of 41-50 years. This
implies that the age groups between 41-50 years are more active in any
sociocultural activities that occur in their locality.

Table 1: Respondents” Characteristics

Age %  Education %  Occupation % Sex Marital %
Level Male Female Status
20-30 9.0 Informal 1.5% Government 9.0% 58% 42% Single 35%
employees
31-40 323 Primary 11% Farmers 11.3% Married 52.8%
41-50 37.5 Ordinary 34.5% Pastoralists 5.0% Divorced 8.5%
level
51-60 19.0 Alevel 10.0% Business people  7.8% Widow 3.8%
61+ 2.3 Certificate  12.3% Fishmongers 38.3%
Diploma 22.5% Fishermen 24.5%
Degree level  8.3% Others 4.3%
and above
Total 100% 100% 100% 58%  42% 100%

Source: Field Data, 2021
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Also, most of the respondents in this study were married. In terms of the
educational level, the study found that the majority of the respondents in North
‘A’ District, especially those living in coastal areas, had basic education (Ordinary
Level). Those who had not been to formal schools received informal education
through madrasa schools. Additionally, the study found that the majority of the
respondents were fishmongers because the villages were located around the coast.
However, some heads of household participated in farming and pastoralism.

Trends of Climate Change

The analysis of climate change trends was done using three parameters, namely,
sea level changes, temperature changes, and changes in the patterns of rainfall
amount. Results of the study show that the majority of respondents were of the
opinion that the sea level had risen (Table 2). About 60.5% of the respondents
reported that the sea level change was high, 24.5% reported that it was
moderate, and 15% reported that sea level change was low. These results
coincide with O'Regan et al. (2018) who conducted a study in Canada, and
reported that the sea had undergone significant changes, and was rising at an
average rate of +1.5mm per year.

Table 2: Extent of the Sea level Changes on all Coasts

Sea Level Rise Frequency Percentage

High 244 60.5
Moderate 98 24.5
Low 58 15.0
Total 400 100%

Source: Field Data, 2021

Furthermore, the results in Figure 3 show that about half (50%) of the
households were of the opinion that the temperature had increased. This implies
that climate change due to increase in temperature affected most of the coastal
areas in the District. These results concur with the results of a study by Hasan
and Kumar (2021) on the impact of climatic change in coastal and non-coastal
areas of Bangladesh using the season of major disasters (1970-2017) in coastal
and non-coastal areas. Hasan and Kumar found that the coastal areas had
become 0.35°C warmer and 579mm wetter, respectively; with 0.15 and 8.57%
greater variance than the mainland.

At the village level, the majority of the respondents who reported
temperature increases were from Kidoti Village (58.1%), while the minority that
had perceived an increase in temperature were from Nungwi (51.5%) (Figure 4).
The high percentage in Kidoti was attributed to the fact that the majority of the
respondents depended on coastal resources as the main source of their
livelihoods.
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Figure 3: General Trend of Temperature
Source: Field Data, 2021

During the interviews, some interviewees also said that they had been
experiencing temperature changes for years. Moreover, they reported that in a
period of 20 years, they had had enough food from their agricultural activities
as temperatures were friendly to agricultural production. However, during the
time of this study, the increase in temperature had reduced agricultural
production substantially. These results concur with those from a study by
Hansen et al. (2010) who found out that temperature had increased by ~0.2°C
per decade in the past 30 years, compared to the warming rate projected in the
1980s. Hansen et al. affirmed that the negative impacts of climate change were
higher in the coastal region.
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Figure 4: Temperature Change Village-wise
Source: Field Data, 2021
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The findings also revealed that rainfall had also changed. For instance, about
59.8% of the respondents reported that the amount of rainfall had decreased.
Furthermore, 25.2% reported that rainfall was fluctuating, 9.8% reported an
increase in rainfall, while 2.3% did not perceive any changes. Those who did not
report seeing any changes in rainfall were newcomers in the study area who had
not noticed any significant changes in rainfall. An analysis of rainfall changes at
the village level was also carried out. The results indicate that rainfall had
decreased in most villages (Figure 6). These findings are in line with those of
Jaiswal et al. (2020), in India, who found that there had been a decrease in
rainfall, which had affected paddy production.
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Figure 5: Respondents’ Perceptions of the Trend of Rainfall
Source: Field Data, 2021
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Figure 6: Respondents’ Perception of the Trend of Rainfall at the Village Level
Source: Field Data, 2021
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Analysis of the Trend of Temperature

The results indicated that there had been an increase in average annual
maximum and minimum temperatures for 30 years, from 1990-2020. The results
for the average annual minimum temperature show that there had been an
increase in annual temperature at the rate of + 0.03° per 30 years. Furthermore,
on the part of linear anomalies, the results show that from 1990-2020, the trend
of climate patterns had negative rather than positive anomalies. Moreover, the
findings show that the average annual maximum temperature showed positive
anomalies from 2006-2020, indicating that it was the warmest period of 30 years.
During this period, the strongest anomalies occurred in 2016 (Figure 7).

Av An Max Temp  eeeee | inear Annual temp /\

Temp °C

1990199219941996199820002002200420062008201020122014201620182020
30 Years Anomaly

Figure 7: Annual Average Maximum Temperature at North ‘A’ District
Source: Tanzania Meteorological Agency, 2021

On the other hand, the negative anomalies on annual average maximum
temperature determined from 1990-2006 indicated that the coolest period had
been from 2004-2008, while the strongest negative anomalies were in 1992 and
2002. Regarding annual average minimum temperature, the trend of climate
pattern was dominated by negative anomalies from 1990-2005. Hence, it is
indicated that the temperature started to rise from 2005 onwards, leading to
positive anomalies. Furthermore, the study shows that in the annual average
minimum temperature trend, the strongest negative anomalies were in 1993
when the coolest period was experienced, while the strongest positive anomalies
were in 2019 when the warmest period was experienced (Figure 8). This implies
there was an increase in temperature from 1990 onwards.

Figures 7 and 8 indicate an increase in annual maximum and minimum
temperatures, respectively. Linear trends indicate that the annual mean
minimum temperature increased more than the annual mean maximum
temperature as indicated by the coefficient of determination R2= 0.68, with the
equation y = 0.0623 x 0.997.
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Figure 8: Annual Average Minimum Temperature in North “A” District
Source: Tanzania Meteorological Agency, 2021

The annual mean maximum temperature increased at a coefficient of
determination rate of R? = 0.59 with equation y = 0.035 x 0.5604. Generally, these
results indicate that, during the thirty years from 1990-2020, the temperature
increased by 1.3°C for the annual mean minimum temperature, and 0.8°C for the
annual maximum temperature. These results are similar to Khatib’s (2019)
observation in Unguja Island, which noted a higher increase in the annual mean
minimum temperature. A study by Malekela and Lusiru (2021) in Kinondoni
District, Tanzania, found out that the annual mean minimum and maximum
temperatures were increasing. For instance, it was noted that in 1986, the average
annual minimum temperature was 20.7°C. This rose to 23.2°C by the year 2016. Also,
the average annual maximum temperature rose from 31°C in 1986-31.3°C in 2016.
In addition, the same results were reported by a study by Lyimo et al. (2013) in
Bagamoyo District: that the mean maximum temperature had been consistently
increasing from 1958-2007 from 30.6°C-30.8°C; an increase of about 0.2°C.

Analysis of the Trend of Rainfall

Trend analysis of rainfall was carried out using rainfall data from the year 1990-
2020. The findings on the average rainfall pattern for the long rainy season (March-
May) show that the total annual rainfall indicated some changes over the years. This
is because, from 1990-2020 there was an increase and decrease in rainfall patterns
for different years: some years had high amounts of rainfall and others had low
amounts of rainfall. The series of annual rainfall shows that 2003 was a year
dominated by very low amounts of rainfall. Nevertheless, the study found that
1992, 2017, and 2020 were years dominated by large amounts of rainfall (Figure 9).
Sawe et al. (2018), similarly found that the average rainfall for the long rainy season
(March-May) and the short rainy season (October-December), in Manyoni District,
had decreased; although there were some variations between years.
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Figure 9: Average Rainfall for Long Season (MAM) at North ‘A’ District
Source: Tanzania Meteorological Agency, 2021.

The analysis of the short rain season (OND) indicates that there was a
decrease in rainfall from 1990-2020. The results indicate that the amount of
rainfall was decreasing at the coefficient of determination (R?=3.03) y = -0.0462x
+274.49. Moreover, the results reveal that for the OND season, only three years
received high amounts of rainfall compared to other periods: 1997 with
811.25mm, 2005 with 9721.83mm, and 2019 with 9723.28mm (Figure 10).
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Figure 10: Average Rainfall for Short Rainy Season (OND) at North ‘A’ District
Source: Tanzania Meteorological Agency, 2021
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These findings tally with those of Liwenga et al. (2019) who found that in the
short rainy season (OND), most of the time the distribution of rainfall is
subjected to negative anomalies since these are periods dominated by hot and
cold conditions. Moreover, a study by Misana and Tilumanywa (2019) in Lindi
Region observed a decreasing trend of rainfall amount for short rainy seasons
over 30 years from 1985-2015.

Analysis of Sea Level Changes

Generally, an analysis of sea level changes was done from the year 1990 to 2020.
The results indicate that there was a change in the sea level from 1990 up to 2020.
The results in Figure 11 show that until 2007, sea levels were up and down on a
relatively small scale. In 2008 and 2014, sea levels in Zanzibar decreased, with
the highest decrease occurring in 2008. This might be because there was an
uplifting of the coastal land in the North “A” District. Moreover, in 2015 there
was arise in sea level, to above average and remained so up to the year 2020.
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Figure 11: Time Series of Sea Level Measurement at North ‘A’
District (1990-2020)
Source: TMA, (2021)

Similar results were obtained from a study by Mimura (2013), who assessed
climate change from 1860-2010 and its implication for sea level rise. The results
indicated that the rate of increase in the sea level was moderate until 1930, but
from 1930 it increased at an accelerating rate. An increase in the sea level of 21cm
was also noted from 1880-2009.

Analysis of Sea Level Changes Using Satellite Image

This study was conducted to determine the shoreline dynamics using high-
frequency data for analysing sea level rise in North ‘A’ District between 1990
and 2020. The instantaneous shoreline analysis involved Nungwi, Matemwe,
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Pwani Mchangani, and Kidoti villages. The results were divided into six
segments: segment one (Al and A2), segment two (B1 and B2), segment three
(C1 and C2), segment four (D1 and D2), segment five (E1 and E2), and segment
six (F1 and F2). All were taken between 1990-2000 and 2000-2020. The findings
from these segments indicate a difference in the sea level rise between 1990-2000
and 2000-2020. Results (Figure 12) indicate that there were differences in sea
level rise as a result of shoreline erosion between segments Al, B1, C1, D1, E1,
and A2, B2, C2, D2, E2, and F2 from 1990-2000 and 2000-2020), respectively. It
is shown that for the segments of 2000-2020, there was high sea level rise
compared to all other segments of 1990-2000 (Figure 13). This is because more
erosion had taken place in all of segment 2 than that in segment 1 as a result of
climate change.

DIFFERENCES OF COASTAL EROSION IMPACTED BY SEA LEVEL NORTH A UNGUJA.
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Figure 12: Satellite Image Showing Different Sea Level Rises
Source: UCSG, 2021

These findings are similar to those of Kebede et al. (2012) who analysed the
impacts of climate change on sea level changes in Mombasa, Kenya; and found
that extreme climatic events caused changes in sea levels. Moreover, these
findings are similar to those of Varela et al. (2019) who showed that the sea surface
temperature in Western Bangladesh rose by 2°C, and the sea level rose by 0.3m.
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The Impact of Climate Change on Coastal Communities

Table 3 shows that the majority of respondents (64.7%) reported high physical
damage in their respective areas. This is attributed to the fact that climate change
always causes sea levels to rise, which creates high tides and finally coastal
erosion that leads to the destruction of physical landscape. During FGDs, it was
reported that physical infrastructure —including roads—have been severely
affected; and this has created fear among community members and prevented
them from performing certain economic activities. Moreover, some people were
reported to have migrated to other areas considered to be less vulnerable to
climate change. Moreover, FGD participants affirmed that sea level rises had
contributed to the erosion and inundation of coastal ecosystems, and eliminated
wetlands. Cramer et al. (2018) also attested to the fact that climate change has
caused temperature increases and rises in sea levels, thus causing physical
damage to coastal areas due to excessive coastal erosion. Again, Liwenga et al.
(2019) had the same observation for Lindi and Mtwara, in Tanzania.

Table 3: Impacts of Climate Change on the Coastal Community

Impact Degree of Impact

Very High High Medium Low  Very Low
Physical Damage 64.7%  20%  18.8% 4.3% 2.2%
Discourage fishing activities 523% 25.8% 155% 3.8% 2.6%
A decline in agricultural activities 39% 34.3% 18% 6% 2%
Increased unemployment 30% 30.8% 18.8% 12.3% 8.1%

Source: Field data, 2021

Apart from physical damage, climate change was reported to affect the
fishing sector, which is the biggest source of people’s livelihoods for the majority
of coastal communities. Fish is a very important source of livelihood for anglers
in the coastal regions of Tanzania, but climate change poses as a major threat to
these people. As ocean temperatures rise, many fish species are being driven
into deeper waters or towards the planet’s poles. From the findings, about 52.3%
of the respondents acknowledged the fact that climate change had discouraged
fishing activities to a very large extent. While 25.8% said the effects were high,
15.5% said they were medium. Very few —3.8% and 2.6% —reported the effects
to be low and very low, respectively. During in-depth interviews with village
leaders in Nungwi and Matemwe villages, it was reported that the increase in
temperature had caused changes in the biophysical characteristics of the aquatic
environment, and this had had major effects on the ecosystems.

Furthermore, findings indicated that the increase in temperature had caused
the extinction and migration of some fish species, hence lowering fish
production for local consumption. The migration of many fish species to aquatic
environments with optimal climatic conditions has had a tremendous effect on
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fishermen who are not able to follow the fish due to political borders and
economic reasons. These results are in line with the observation by Chengula et
al. (2022) that climate change has affected fish and their habitats; and that
warmer temperatures have affected the abundance, migration, and mortality
rate of wild fish stocks. Brander (2010) warned that climate change is likely
going to lead to fluctuations in fish stocks, and this is going to have major
economic consequences for many vulnerable communities and national
economies that heavily depend on fisheries.

Furthermore, a decline in agricultural activities was also reported as one of
the impacts of climate change in coastal communities. This was because, for
most households who are living in coastal areas, agriculture is the second
economic activity after fishing. The statistics in Table 3 indicate that 39% and
34.3% of the respondents were of the opinion that climate change had “Very
High” and ‘High’ impacts, respectively on agricultural production. This was
caused by the massive intrusion of salty water on agricultural land that caused
failure of crops, especially those that do not tolerate alkaline soils. This has
affected the livelihood of the majority of the people in coastal areas. These
results were supported by participants during FGDs, where it was revealed that
people had shifted to seaweed harvesting due to climate change. Seaweed is
used for the production of medicine and perfume; however, the market price is
still low. Raza et al. (2019) also reported about coastal agriculture being affected
by heat wave and salt intrusion on agricultural land, resulting from temperature
increases. Raza et al. (2019) also found that communities dependent on
agriculture along the coastal areas are the most vulnerable to the impacts of
climate change. This was also the case in North “A” District where most farmers
depend on rainfall for agriculture to improve their level of income.

In addition, the findings indicate that climate change increased the level of
unemployment in the study villages. About 30% of the respondents admitted that
unemployment was ‘Extremely High’, 30.8% thought that it was “High’, while
18% were of the opinion that it was ‘Medium’. About 12.3% and 8.1% reported
that unemployment was low and very low, respectively. A high percentage of
respondents who said that climate change had caused unemployment were those
who depended on fishing and agricultural activities as their sources of
livelihoods. One of the key informants made the following admission:

Climate change has increased the unemployment rate in our village. The whole value chain
from fishermen, middlemen, distributors, and final consumers has been affected. This is
because fishing is the major source of livelihood for coastal communities. Due to
unemployment, the level of security has decreased in our society as most of the youth are
now engaged in street robbery and drug abuse. Also, some of the households have migrated
to other areas to secure other sources of livelihoods for survival. Currently, we cannot
afford even the basic needs of our families. Climate change is really a big challenge for us.
(Village Executive Officer, Pwani Mchangani Village, 2021).
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The results are in line with Shechambo, (2019) who noted a massive increase
in the unemployment rate in the coastal communities of Pangani and Pemba as a
result of climate change. Moreover, Cho (2019) reported that warmer
temperatures and sea level rise have contributed to a decrease in the national
income of the US due to increased levels of unemployment, especially for youths.
Houser et al. (2015) reported that climate change has led to job losses and a lack
of productivity at work because it increased the frequency of extreme weather
events and, more generally, threatened the provision of ecosystem services.

Conclusion and Recommendations

Based on the results of the study, we can conclude that climate has changed
significantly, and this has caused severe impacts on coastal communities in
Zanzibar. Climate changes have been noted through an increase in temperature,
a decrease in rainfall, and sea level rise. These changes have affected the
livelihoods in coastal communities due to a decline in fishing and agricultural
activities, as well as increased unemployment.

Therefore, this article recommends that appropriate and effective coping and
adaptation measures be implemented to resolve the existing problems related to
climate change, and to improve people’s livelihoods. Both government and non-
government organizations should work together with the coastal communities
to discuss and design appropriate strategies to address climate change
challenges. Moreover, early warning systems and information dissemination
should be strengthened to ensure that appropriate coping and adaptation
information reaches the people on time. Furthermore, the government needs to
take the problems related to climate change seriously and include climate
change in policy frameworks for effective implementation. This will act as a
wake-up call that ensures environmental management, and consequently the
improvement of people’s livelihoods.
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