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Abstract
Rapid urbanization and climate change are compounding the vulnerability of
the urban poor to natural hazards, particularly in the global south. Large
number of the population in cities of developing countries live in informal
settlements characterized with lack of infrastructure facilities and services.
Majority of the informal settlements are located in risk areas such as
low-lying lands and river banks whereby climatic threats associated with
flooding are common. The urban informal settlements are thus disproportionately more vulnerable due to their greater exposure associated with their
geophysical location, under-invested infrastructure facilities as well as poor
housing quality. While it is widely acknowledged that the need to adapt to
climate change related hazards such as flooding is no longer an option, literature suggests that potentials and opportunities for adaptation are unevenly
distributed among global regions, communities, sectors, ecological systems as
well as across different time periods. This study sought to explore the potentials and limits of households living in flood prone in an informal settlement
of Magomeni Suna, Dar es Salaam Tanzania. The study employed a mixed
method research design using both quantitative and qualitative data collection and analysis. Quantitative data were collected through a structured questionnaire administered to 199 randomly selected respondents, while non participant observation was used to capture information related to household
physical adaptation measures. Key informant interviews were used to elicit
data from purposively selected representatives of government and other local
institutions. Two focus group discussions supplemented the data collected
through the other methods. The results show that households employ multiple options for flood adaptation ranging from structural measures aimed at
preventing flood water from entering the houses, to action oriented strategies
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such as relocation. The results also highlight there exist potentials like strong
social networks, cohesive communities, and presence of various local institutions willing to support household responses to floods. Limitations to flood
adaptation include little support and ad hoc intervention by government authorities, as well as meagre household income. To enhance household adaptation to flood hazards, policy measures towards enhancing social networks and
community actions for flood adaptation are necessary. There is also a need to
enhance multi institutional involvement as well as promote local livelihoods
so as to improve household adaptation to floods.
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1. Introduction
More than half of the global population (55 percent) now live in urban areas.
The figure is projected to increase to 68 percent by 2050 at a growing rate of 65
million urban dwellers annually (UN-HABITAT, 2016). Projections show that
urbanization, the gradual shift in residence of the human population from rural
to urban areas, combined with the overall growth of the world’s population
could add another 2.5 billion people to urban areas by 2050, with close to 90
percent of this increase taking place in Asia and Africa (UN-DESA, 2019).
Sub-Saharan Africa (SSA) is often regarded as the world’s fastest urbanizing region. The urban areas currently contain 472 million people and will double over
the next 25 years. According to the World Population Prospects, the 2018 revision, produced by the Population Division of the UN Department of Economic
and Social Affairs (UN-DESA) the global share of African urban residents is
projected to grow from 11.3 percent in 2010 to 20.2 percent by 2050 (UN-DESA,
2019).
The fattest urbanization rates of most of the developing countries including
those in Africa are coupled with improper urban development. The growth in
urban population is often characterized by informality, illegality and unplanned
settlements, and above all, is strongly associated with urban poverty. When rapid
urbanization is poorly managed and occurs in the context of existing widespread
poverty, developing countries increase their risk and deplete their resilience or
ability to respond to different hazards and disaster events. The urban centers in
most of the developing countries are frequently impacted by natural disasters
and threats that arise from, or are exacerbated by, the impacts of climate change.
Cities are increasingly exposed to both water scarcity and intense flooding due to
extreme changes in weather patterns across the globe.
It is estimated that one third of the world’s population is living in informal
settlements and the largest proportion of these is in low income countries of
Africa and Asian regions (UN-HABITAT, 2010). These informal settlements or
DOI: 10.4236/ajcc.2020.92006

69

American Journal of Climate Change

R. John

“slums” are often reliant on nonexistent or incompetent risk-reduction services.
The United Nations Human Settlements Programme (UN-HABITAT) defines
slum as a contiguous settlement that lacks one or more of the following five
conditions: access to clean water, access to improved sanitation, sufficient living
area that is not overcrowded, durable housing and secured tenure. Slums are believed to be the products of failed policies, poor governance, corruption, inappropriate regulation, dysfunctional land markets, unresponsive financial systems, and lack of political will. Cities of developing countries including those in
Africa are threatened to increased inequality, growth of slums and disastrous
impacts of climate change as a result of unplanned and un-managed urbanization. Most of the urban centers lack access to adequate infrastructure and basic
services such as safe drinking water, proper sanitation and drainage, and health
care access. Indeed, urban centers across the developing world with “development deficit” are at increased risk of disaster impact.
Recent estimates show that the proportion of the urban population living in
slums as compared to the rest of the urban population in the developing world
decreased from 46.2 per cent in 1990 to 29.7 percent in 2014 (UN-HABITAT,
2016). However, the estimates further show that the absolute number of slum
dwellers in the developing world is on the increase given that over 880 million
residents lived in slums in 2014 as compared to 689 million in 1990, representing
an increase of 28 percent in the absolute numbers of slum dwellers over the past
24 years. The increase in number of people living in slums/informal settlements
in developing world demonstrates the failure of cities to keep pace with urban
growth. Sub Saharan Africa exhibit a steep rise of 72 million new slum dwellers
and accounts for 56 per cent of the total increase in the number of slum dwellers
among developing regions between 1990 and 2014. Indeed, the number of slum
dwellers in Sub-Saharan Africa has grown in tandem with growth in the region’s
urban population and it demonstrates the failure of cities to keep pace with urban growth.
According to the UN HABITAT, urban areas around the world are facing
greater challenges related to growing number of residents residing in informal
settlements and in providing urban services than they did over the past two
decades. The informal settlements are often located in areas most exposed to the
effects of global climate change, notably low-lying areas, steep slopes, and ravines. Here, it is the population that is at higher risk from cyclones, floods,
earthquakes, infectious diseases and other urban risks, lives in poor conditions,
whose basic needs are not always provided for. The emerging urban issues include climate change impacts; exclusion and rising inequality; rising insecurity;
and upsurge in international migration.
Literature indicates that climate change induced flood hazard is one among
the frequent hazard types causing highest impacts in most of the African cities
(UN-HABITAT, 2007 & 2010; Olorunfemi, 2011). Dar es Salaam, Tanzania’s
largest city, with over 4 million inhabitants, is one example which significantly
DOI: 10.4236/ajcc.2020.92006
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suffers the negative impacts of flood hazards. It has been identified as one of the
largest coastal cities in Africa highly vulnerable to flooding and sea level rise
(UN-HABITAT, 2008). Heavy rainfall frequently causes flooding in the city,
particularly in informal settlements, which tend to be located in high-risk flood
areas. Dar es Salaam is characterized by urban sprawl and expanding informal
settlements, resulting from increasing population pressure, poor infrastructure
and inadequate urban planning. About 70 percent of the city population and 80
percent of the housing stock are in informal settlements including the low-lying
areas.
While all people living in areas at risk from natural hazards can be vulnerable
in terms of exposure (Handmer, 2003), it is widely acknowledged that the effects
of climate change will disproportionately increase the vulnerability of the urban
poor compared to other groups of urban dwellers (IPCC 2014; Skoufias et al.,
2011; Georgeson et al., 2016). Literature shows that, given the frequency of
floods in certain communities, those affected develop their own adaptation
strategies to protect their families and assets (Agrawal, McSweeney, & Perrin,
2008; Dodman et al., 2011). The abilities to capitalize on available opportunities
that enable the carrying out of adaptation strategies while overcoming the limits
that make adaptation processes difficult, determines the actor’s adaptive capacity. Although the literature on the factors that contribute to adaptive capacity has
deepened (Adger et al., 2009; Moser & Ekstrom, 2010), the existing studies suggests significant work remains in understanding context-specific determinants of
vulnerability and adaptive capacity (Tol & Yohe, 2007; Hinkel, 2011; Biesbroek
et al., 2013). It is argued that while some level of generalization regarding opportunities and constraints for adaptation that are common to different regions,
sectors, communities, and actors is possible, the manner in which they manifest
is context dependent (Adger et al., 2007; Weichselgartner & Breviere, 2011;
IPCC, 2012). The aim of this paper is to contribute to the understanding of the
context specific potentials and limits of households in adapting to flooding using
a specific case of an informal settlement in Dar es Salaam City, Tanzania.

2. The Concept of Adaptation
Adaptation to climate change is defined by the Intergovernmental Panel on Climate Change (IPCC) as “adjustment in natural or human systems in response to
actual or expected climatic stimuli or their effects, which moderates, harm or
exploits beneficial opportunities” (IPCC, 2007: WG II-869). The term “adaptation” travels along with other constructs such as “coping” and “recovery” and
the literature shows that there are many forms and levels of adaptations that can
be classified in many ways. Further differentiations mainly include the notions
of timing relative to stimulus (anticipatory, concurrent, reactive), intent (autonomous, planned), spatial scope (local, regional national, widespread) and form
or type of actions (technological, behavioral, financial, institutional, informational) (Smit et al., 2000; Smit & Skinner, 2002). Parry et al. (2007) further disDOI: 10.4236/ajcc.2020.92006
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tinguishes adaptation in terms of the actor that takes adaptation measures (national or local government, international donors, private sector, NGOs, local
communities and individuals), and their climatic zone (dry land, floodplains,
mountains, Arctic).
Presence of adaptive capacity is a necessary condition for the design and implementation of effective adaptation strategies so as to reduce the likelihood and
the magnitude of harmful outcomes resulting from climate change (Brooks et al.
2005). Adaptive capacity is considered to be influenced not only by economic
development and technology, but also by social factors such as human capital
and governance structures (Adger et al., 2007). Klein et al. (2014) re-affirms
these views while stating that significant work remains in understanding context
specific and interrelated determinants of household’s adaptive capacity.
The forces that influence the ability of a system to adapt are the drivers or determinants of adaptive capacity (Adger et al., 2003; Blaikie et al., 1994). For example, a strong kinship network may play an important role in a subsistence-based society, and quite a different role in a developed world agribusiness
context where financial and institutional structures will influence adaptability. In
accordance with this, Adger et al. (2005), defines adaptation as a dynamic social
process and the adaptive capacity of societies is partly determined by the ability
to act collectively through the social capital assets. Although local adaptive capacity can reflect broader conditions (Smit & Pilifosova, 2003), national indicators often fail to capture many of the processes and contextual factors that influence adaptive capacity at a local level, and thus provide little insight on adaptive capacity at the level where most adaptations will take place (Eriksen & Kelly,
2007). Analysis of the potentials and limits of households in adaptation to
flooding in the informal settlements will thus inform on the processes and contextual factors for adaptive capacity, necessary for influencing building resilience
at a local level.

3. Background, Data and Method (Study Area and Data
Collection)
3.1. Study Area
The study was conducted in Magomeni Suna settlement, located about five kilometers from the City centre in Magomeni Ward, Kinondoni Municipality.
According to the 2012 National Population Census, the settlement had a population of 9450 inhabitants with an approximate 2500 households (URT, 2013). The
total number of houses is 770 of which 350 are estimated to be exposed to frequent floods. The settlement has both planned and unplanned land uses with the
latter accounting for large part of the settlement. The unplanned land use runs
from North, West and Eastern part of the settlement and this is the area that experiences frequent floods. The planned part which is approximately one eighth
of the total settlement is found on the Southern part of the settlement as shown
in Figure 1.
DOI: 10.4236/ajcc.2020.92006
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Figure 1. Map of the study area—Magomeni Suna settlement.

The settlement is bordered by two rivers, Msimbazi River to the West and
Ng’ombe River to the North. Until 1998 the residents experienced what they call
“normal floods, ordinary floods” during rainy seasons, meaning these events
were neither severe, nor destructive and residents could easily cope with them.
In 1998, the settlement experienced the first destructive flood caused by El Niño,
followed by flash floods in 2011 and subsequently in 2012 to 2015.

3.2. Study Design and Data Collection
The study employed a mixed method research design and both quantitative and
qualitative data were collected. Quantitative data were collected through a
structured questionnaire administered to a sample of 199 respondents to gather
information on household demographic and socio-economic status. The study
sample was obtained by using a random sampling technique of households residing in Magomeni Suna. In the questionnaire survey, some open-ended questions were also included to explore the household experience of climate variability, flood hazards and adaptation strategies. Observation and mapping techniques were also employed to capture physical indicators of vulnerability related
to availability and location of community facilities. Qualitative data were largely
collected through key informant interviews and focus group discussions. A
checklist of items for an in-depth interview was used to gather information from
key informants consisting of Sub-ward leaders, Ward leaders and representative
of local institutions. Likewise, a focus group interview guide was used in the
discussion to gather information from two focus groups; one group of men and
one of women, so as to obtain insights on vulnerability and adaptive capacity of
households and communities in the respective socio and livelihood groups.
DOI: 10.4236/ajcc.2020.92006
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4. Results and Discussion
4.1. Household Demographic and Socio-Economic Characteristics
Large proportion of households in the study area (90 out of 199 interviewed) had
young dependents, one to two members below the age of 18. The young dependent household members are considered to be more at risk when extreme events
such as floods occur. The findings further show that household size ranges from
one-person household to more than five household members with an average
mean household size of 3.91. Households with five members plus represent the
highest proportion, followed by households with four members, three members,
two members and one person. The largest size of most of the households in the
study area has an implication to their sensitivity to flood hazards. Cutter et al.
(2003) noted that vulnerability is associated with family size arguing that larger
households are more likely to have lower social status and therefore low adaptive
capacity. However, the large household sizes may also be an important asset in
reducing vulnerability through extended social networks and or enhanced
household economy that may be realized through contribution of individual
household members.
Education levels of most of the households in the study settlement are generally low. About 40 percent of the households investigated had members who attained only primary education and close to 48 percent, secondary education.
Only 11 percent of household had members who attained tertiary education including University and technical college. One percent of the households had
none of their members attained any level of education. Low education level is
associated with lack of well-remunerated employment and therefore less power,
fewer economic resources to anticipate, survive and recover from the effects of
massive floods (Adger et al., 2004; Cutter et al., 2003).
Small businesses represent a major source of income to 80 percent of the
households investigated (Figure 2). Most activities reported include food

Figure 2. Major sources of income (N = 199).
DOI: 10.4236/ajcc.2020.92006
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vending, retail kiosks, selling vegetables and fruits. Majority of the business activities are operated within the household vicinity, therefore prone to damages in
case of flooding. A mere 4 percent of household engages on urban farming
largely vegetable growing along the Msimbazi River valley. Casual labouring in
construction industries, tailoring, shoe repairing, as well as security guards in
wealthier communities constitute other types of employment by the households.
The study findings further reveal a high degree of poverty and low incomes
reflected in the employment types of the households. Data recorded during
fieldwork show that around 24 percent of the households have monthly income
less than TZS 100,000 (~$44) and 42 percent have monthly income between TZS
100,000 to TZS 300,000 (~$44 to $131). Only 20 percent have income between
TZS 300,000 to 500,000 (~$131 to $218) and 14 percent have income level above
TZS 500,000 (~$218).

4.2. Household Experiences to Floods
Ninety-three percent of the investigated households were found to be exposed to
floods during different rainy seasons of a year. Being exposed means, that after a
heavy rainfall excess water overflows the banks of the water course and spills out
into adjacent buildings. The same occurs after light showers due to waste saturation in nearby rivers as well as the lack of sufficient storm water drainage systems. Local authorities (Sub-ward, Ward and Municipal Governments) are often
blamed for the lack of maintenance of river channels. In almost 43 percent of the
exposure cases, the water emerges knee high (approximately 1 feet) while in 9
percent of the cases, the water goes waist high (approximately 1.5 feet). In 17
percent and 31 percent cases, the water goes chest high (approximately 2 feet)
and even above chest high (approximately 3 feet) respectively (Figure 3).
Households experience different kinds of damage due to flooding. The most
reported negative effect experienced is the loss and/or damage of all or some of
household assets including clothes, food storages and other material assets; destruction of business and loss of capital as well as loss of savings (Figure 4).

Figure 3. Flood inundation levels (N = 199).
DOI: 10.4236/ajcc.2020.92006
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Figure 4. Household experience on flood damages (Multiple answers possible, N = 263).

While some of the household belongings are washed away as the water takes
the meandering river course of the Indian Ocean, some are totally destructed after being immersed in water. Small businesses, which account for the major source
of income to majority of the households, are also destructed by floods resulting
in the loss of income of the households. Businesses are also affected even after
flooding due to lack of customers as some of the people shift after floods. Those
who earn their income from renting out rooms also suffered from reduced income because some of the tenants shift to other non-flooded areas.

4.3. Household Adaptation Strategies
Approximately 58 percent of households in the study area take precautionary
measures before floods while 42 percent do not. Most of the anticipatory measures are physical and long-term measures meant to prevent flood water from
entering the houses. These include construction of embankment or protection
walls, raising door-steps and pit latrines, rubble filling around dwellings as well
as fixing/repairing doors, windows and crack-on walls to make them strong.
Foundation for buildings and door-steps are raised up to 1-meter-high above the
ground (Figure 5) while protective walls of up to 0.5 meters’ high are constructed in front of the buildings to reduce risk of flooding (Figure 6).
Although the structural measures are necessary in temporarily containing
flood water outside the buildings especially during normal floods, they were
proved to be insufficient in case of flashfloods such as those of 2011 and 2012.
Along with the long-term anticipatory strategies, households take short term
strategies to minimize flood damage by arranging high storage facilities within
the dwellings. To do this, households create temporary higher structures using
either bricks or wooden material to temporarily store items such as clothes, food
storage and furniture during flooding events.
During the flooding events, households temporarily relocate from their original settlements to neighbors, friends and relatives until the water levels recede.
DOI: 10.4236/ajcc.2020.92006
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Figure 5. Pit latrine with raised foundation. Source:
Author.

Figure 6. Protection wall securing main entrance.
Source: Author.

Relocation commences by moving children, elders and sick persons and only
when the flood persists other household members including women relocate to
safer places. Men, the household heads, are the last ones to relocate as they remain behind to take care of the household belongings as directly quoted from
one of the respondents:
“…When rain commences, we relocate women and children to safer areas and

we men remain behind to take care of the house and other properties. We cannot leave the houses alone for security purposes, one of the household members
lamented”.
Relocation seems to be a phenomenon that happens at least once a year to
most of the households as indicated by 95 percent of the households interviewed.
The remaining 5 percent relocates at a range of two to five times a year. This
suggests the severity of the impact of flood in the area. Overall, the duration of
relocation varies from less than one week to a month. It is worth pointing out
that relocation is temporary as households normally get back after floods, although for tenants, some decide to search for accommodation in other places.
DOI: 10.4236/ajcc.2020.92006
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Permanent relocation is not a preferred option, due to strong socio-economic
ties the residents have with the settlement. The households therefore accept the
flood risk fatalistically and rely on the faith to get them through the crisis, in accordance to the Wamsler’s idea on the power of faith while others believe as
“emotionally oriented strategies of adaptation” (Wamsler, 2007: p. 119).
Households also take action-oriented strategies which involve transporting
material assets to non-flooding areas to relatives and neighbors (Figure 7(a) and
Figure 7(b)). Others also store their belongings in water-proof containers such
as polythene bags or water buckets which are then kept on ceiling boards or on
furniture above flood level.
Flooding results into blockage of access ways due to inundation of flood water, consequently leading to limited mobility. In response to this, households
place sandbags and tree logs as footbridges and access ways. The use of sandbags
is also meant to prevent erosion, along river-banks or of the dwellings. Again,
this strategy is only suitable during the low depth floods while remains ineffective during high depth floods.
While the anticipatory measures identified in the study are related to hasty
security procedures and relocation, responsive strategies are associated with prevention and the re-organization of life and activities with focus on returning to
“normal”. These measures include, cleaning up to remove mud deposits, washing up different house items as well as repairing damaged furniture and/or dwelling structures (Figure 8). While cleaning activities deploy largely human resources composed mostly of family members, building repair requires financial
resources and by and large is undertaken at a slower pace when funds are available. Other flood responsive measures include construction of protection on
building fronts, embankment on river sides, and rubble filling (Figure 8).
Residents make financial contributions as well as volunteer their time to clean
the adjacent rivers and repairing storm drainage channels. Repairs involve removing silt, mud and other materials on river and drainage channels. However,
social networks play an important role in assisting affected households to recover from floods.

(a)

(b)

Figure 7. (a) and (b) Household trying to secure some belongings during flooding in December 2011. Source: Author, 2011.
DOI: 10.4236/ajcc.2020.92006
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Figure 8. Responsive strategies (Multiple responses possible, N = 204).

4.4. Social Networks and Institutional Support in Adaptation
Support strategies are important for coping and adapting to flood hazards in the
study area. The findings show that 77 percent of households interviewed receive
support from various sources while only 23 percent receive no support (Figure
9). The type and nature of support vary considerably ranging from accommodation, material support, financial support, food, clothes, cleanness as well as securing material assets.
Respondents expressed their dependency on social networks as their focal
point of relief and support. Close kin relationships formed by relatives seem to
be of paramount importance in terms of providing flood recovery support to
most of the affected households. Thirty-four percent of households interviewed
indicated that they receive support from relatives. Another important source of
support are friends, neighbors and livelihood related networks which accounts
for 27 percent while political leaders with 5 percent, plays a limited role.
In addition to the important role of social networks in adaptation, institutional responses have been suggested to contribute in responding to extreme flood
events. Institutions are here understood as both formal and informal organizations that either provide relief aid before, during or after hazard event and or facilitate the building of long-term resilience. These institutions can either be public, civic or private organizations.
In addressing climate change adaptation as well as disaster risk reductions,
different institutions exist. They are composed of formal and informal organizations as well as governmental (local and national) and private institutions. Formal institutions include government organizations at different levels such as
sub-ward, ward, municipal as well as the central government. Technically
speaking, institutional structures needed to support disaster management and
adaptation to climate related hazards in Tanzania and Dar es Salaam in particular are in place. However, there is widespread weakness in disaster prevention
DOI: 10.4236/ajcc.2020.92006
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Figure 9. Type of support for coping with floods (N = 199).

and mitigation strategies, preparedness, emergency responsive capacity and recovery options. Often there are ad-hoc arrangements in response to floods and
the local government at local levels including ward and sub-ward authorities
lack both financial and technical capacities to intervene. The Department of
Disaster Management of the Prime Minister's Office is responsible for disaster
risk management (including climate change related disasters), but with no operational capacity at the local levels of municipal, ward and sub-ward (John, 2015).
During emergency situations, such as flood disaster events, the Regional and
District Commissioners intervene to ensure security, safety as well as overseeing
rescue processes while the Municipal and Ward governments head the emergency operations in rescuing and helping the affected residents. Lack of resource
capacity to invest in adaptation measures in vulnerable communities including
awareness raising on impacts of climate change and investment of basic infrastructure services especially in the informal settlement is mentioned to hinder
their operations (URT, 2007; Kiunsi, 2013). At the municipal level, the Kinondoni Municipality has the formal responsibility for the provision and maintenance of road-side drainage systems in the community but often fails to regularly
clean and maintain the drains.
In the absence of support from formal institutions, which are constrained by
budget deficit, various other actors such as political parties, religious/faith-based
organizations and NGOs (both national and international), complement household responses to flood. The Red Cross Societies for instance is a key institution
that deals with rescue of households apart from providing humanitarian support
such as shelter, food and medicines to households affected by floods in many
parts of the city and the country at large given its capacity in terms of logistics,
equipment and human resources. Figure 10 below depicts important institutions in adaptation to flood hazards in Magomeni Suna, both within and outside
the settlement boundaries.
DOI: 10.4236/ajcc.2020.92006
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Figure 10. Important institutions for adapting to floods hazards in Magomeni Suna. Key:
++++ = More helpful institution; −−− = Less helpful; + − = More & less helpful.

Discussions with different focus groups and interviews with key informants
suggested the absence of formal government institutions to facilitate adaptation
of the households against flood impacts. For instance, the residents argued that,
the only formal institution that is present in the community and may or may not
help during moments of stress, is the “Sub-ward government”. The Sub-Ward
government communicates warning information to residents (as released by the
Tanzania Meteorological Agency) as well as avail rescuing places or temporary
relocation centres, in most cases at the sub ward office. The Sub-Ward government however is blamed for being unable to assist the residents in taking measures before or after flooding events.
The Sub-Ward environmental committee, political parties, relatives and
friends were identified to be the most important institutions for adaptation,
which exists within the settlement. Other important institutions identified by the
households were religious based organizations, and gender groups. However, as
noted by Moser & Ekstrom (2010), an institution may be readily present in a
community but do very little to facilitate or promote adaptation of poor urban
households against the impacts of adverse weather. Community Based Organizations (CBOs) were identified to be important in the community but providing
little or no support for residents to adapt to flood hazards. The reason for the little support was mentioned to be lack of financial capacity as they mostly depend
DOI: 10.4236/ajcc.2020.92006
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on external donor funding.

5. Conclusion
The key focus of this study was to explore the potentials and limits of households
living in flood prone informal settlements of Magomeni Suna, along the Msimbazi River Valley, in adapting to flood hazards. The results show that households
in Magomeni Suna employ multiple options for flood adaptation. The measures
range from structural measures such as raising foundation and construction of
embankments to prevent flood water from entering the houses, to action
oriented strategies involving temporary relocation as well as moving belongings
into safer, non-flood areas.
The results also indicate that households in informal flood prone settlements
such as Magomeni Suna have potentials which could be harnessed to improve
local adaptation measures. The potentials include strong social networks among
households, which are important for support strategies. The paper has showed
that existence of social networks through neighbors, relatives, friends as well as
livelihood, and gender groups is vital and potential in providing immediate relief
and support.
The results also showed that households in the study area are willing to volunteer and/or make financial contribution to clean river channels, thus contribute to collective flood adaptation strategies. These calls for policies aim to
promote local adaptation to flood hazards to emphasize the potential of social
networks and community collective actions. Enhancement of household and
community collective actions can augment adaptation measures since they promote flow of resources, both financial and human, required for adaptation.
The results also highlight the role played by various local actors both formal
and informal in supporting and assisting households during flood hazards. Policy interventions geared towards enhancing multi institutional involvement, both
vertical and horizontal can promote the development and adoption of effective
adaptation measures by households and communities.
Despite the potentials which exist, there are various limitations which impede
adaptation processes of households in informal settlements. These include institutional issues like ad hoc interventions by formal government institutions
mandated for climate change adaptation and disaster risk reduction, rendering
the adaptation measures ineffective. The study further noted limitations related
to little support from the government authorities at the local level due to lack of
both financial and technical capacity. The results also noted that household in
informal settlements rely on meagre income produced largely through informal
business activities, which limit their ability to successfully respond to flood hazards. The vulnerable households manage flood hazards through ad hock coping
mechanisms that draw on their local knowledge and capacities. These limitations
call for the need to enhance capacities of local government institutions so that
they can make meaningful contribution towards adaptation processes. Furthermore, policy actions towards integrating adaptation processes into development
DOI: 10.4236/ajcc.2020.92006
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programs are inevitable if adaptation has to be considered an intrinsic activity of
local government authorities.
Actions to promote local livelihoods are also important so as to enhance
adaptive capacity of the households living in informal settlements. Majority of
the low income households residing in flood prone settlements lack legal tenure
on land ownership. This partly limit their adaptation processes due to lack of basic infrastructure facilities on one hand but also due to tenure insecurity supported by frequent orders by the government requiring the households to vacate
from the flood prone areas. Despite a seemingly conscious decision by governments to require households live in areas free from flood risks, the findings suggest that, poor households in the flood prone informal settlements of the rapidly
urbanizing cities have little options, if any to settle in safer areas given their low
income levels as well as livelihood needs, which necessitate them to live in locations close to their sources of income.
Additionally, governmental efforts to steer development away from low lying
areas have not been effective in the past and today they remain equally challenging given the sporadic nature of informal settlements that spring up and
dominate urbanization in the city. John et al. (2014) account that some of the
flood affected households who were resettled from Msimbazi valley in the year
2012 returned back to their original settlements owing to the challenges of resettlement processes. In-situ upgrading of at-risk informal settlements by investing
in basic infrastructure versus relocation to safer areas, where possible could be a
desired option. Low income residents may therefore benefit from locations close
to jobs and services and avoid negative social impacts of relocation programs
such as loss of jobs, social networks, culture and reduce urban sprawl.
The paper therefore concludes that households in the rapidly urbanizing cities
of the developing countries, at least in the foreseeable future will continue to reside in informal settlements most of which are exposed to flood hazards. There is
therefore a need to systematically deal with the multiple challenges for adaptation while also harnessing the existing potentials to significantly enhance adaptation of households to climate change related hazards such as floods.
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