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B TRACT 
A warmer climate coupled with inrrP·no;,r•n • rinbility such as El Nino will significantly increase 

the risk of flood in poor untri in th~ de loping world (IPCC, 2007). As rains become heavier, 

stream , river. , nd I kc ov rtl\) th flood risk of settlements located along the riparian 

land. llcnvy downpou the country recently led to loss of lives and properties and 

d , bridges, ewer and solid waste systems, triggering sewage 

overflow, th t ·p te . These are but some of the effects of flooding. This study looked 

into the Hooding 1· ue and climate change adaptation with specific focus on the urban informal 

ettlement' thnt nre c n idered as the most vulnerable communities to the effects of climate change and 

flooding. 

The area of study was Kibera informal settlement located in Nairobi; Kenya. A detailed study was 

conducted in Silanga, which is one of the fourteen villages forming the Kibera slums. Floods become a 

danger to this village when its populations move into areas that are prone to periodic flooding. These 

areas - called flood plains - are often along rivers. Development in flood plains has increased both the 

loss of life and property damage in the informal settlements of Silanga, with the main sources being the 

Ng'ong River, Gatwekera stream and the Nairobi dam which are adjacent to the settlement. 

The study addresses the link between flooding and climate change adaptation while emphasizing the role 

of urban planning in promoting the adaptive capacity of the urban informal ettlements. The study ha 

brought out the importance of strengthening the different actors in urban flood management and 

formulation ofpolicie in reference to flood management for the urban informal ettlement . 

The tudy wa undertaken through are arch meth dol gy that empl yed b th primary and nd ry 
data collection. Primary data collecti n wa conducted through filling in of h u ehold qu ti 

intcrvie ing o ke infi rmant , e pert ob rvati n and ethn graphy. h targ t p put ti n fi r prim 

d ta m ilanga ilia k informan fr m amp! d ci it nd 

rel mm nt in tituti n d lin with fl d mana d 

h n lim 

li tu re 

m n m nt r th urb inf rm I 



The study established the vulnerabilit) t tu f th pe pie living in the urban informal settlements in 

regard to flooding and clim t h ll I r idents in the Silanga informal settlements 

often attempt to mitigat om 

physical, cconomi , o 

pcriodi migruti lll durin • tl 

weak adaptiv m ·h ni ·m 

lin with dim t hang . 

rs of li ing in the flood plain which has exposed them to 

nt I ulncrability. This was manifested through use of 

mpacted sand bags, unblocking of drainage channels and 

• T"h trategies as discussed in the study report are considered as 

hi h need to be upgraded and more sustainable solutions to be offered in 

The framework recommended in the study proposes subsequent strengthening of the viable existing 

mechani m uch as conducting regular cleaning exercises, proper waste disposal and management, 

rehabilitation of the g'ong River and Nairobi dam, besides proposing new ways of managing floods 

and adapting to climate change such as introduction of climate proof housing units. The role of planning 

has been applied in coming up with a land use plan which restricts development into the riparian zones 

where flooding occurs regularly along Ng'ong river and the Nairobi dam for Kibera residents. An 

implementation matrix was developed to bring all the stakeholders required to manage floods together in 

order to build resilience of the urban informal settlements to flooding and climate change. 
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CH PTER ONE: INTRODUCTION 

1.1 Background to the Probl m 

The issues of flood risk "' t f1 have moved up the political and scientific agendas in recent 
years following incr ·a: d frcqucn and verity in flood incidents and the increased likelihood that this 
trend will contmuc : a · n · qu nee of climate change (Stem 2007; Pitt 2008; IPCC 2007). In the US, 
floods have air ·ad n id ntified as one of the most common and widespread natural disasters 
(FEMA, 2006). ln th UK flood frequency bas greatly increased in the last decade and is believed to 
continue to rise in the future (EA, 2004). According to IPCC (2007), "warming of the climate system is 
tmequivocal, as is now evident from observations of increases in global average air and ocean 
temperatures, widespread melting of snow and ice, and rising global average sea level". These effects 
will, in turn, have potentially significant implications for human geography, quality of life, economic 
and financial systems and bow people live (Stem 2007, GHF 2009). 

The fourth assessment report of the Intergovernmental Panel on Climate Change (IPCC) notes that a 
warmer climate coupled with increased climate variability such as El Niiio will significantly increase the 
risk of floods in poor countries in the developing world (IPCC, 2007). 

Climatic related disasters constitute over 70% of all disasters in Kenya. Floods are the leading hydro
meteorological disaster in East Africa. In Kenya, floods are emerging as the most prevalent climatic 
disaster (RoK, 2007; ISDR). The prevalence rates of floods in Kenya stands at 27% and affects 5% of 
the population affected by disasters. Floods related fatalities constitute a whopping 60% of disa ter 
victims in Kenya (UNEP, 2009). This study is an asses ment of the current efforts to addre f1 d 
disa ter ri ks and climate change, focu ing particularly on aspects that can help butld inter-linka ,e 
between flood disa terri k management and climate change adaptation in urban mfonnal ttlem nt . 

lhe udy ill ocu on infonnal ttlement of ilanga Villa 'C in Kibera, airobi . M pte living in 
infonnal ttlement ffer vere e on mic tr and poverty cau db , l ducati n, l k 

rtunitie and lack fb ic in ra tructur it ti n 
dd 

ntri ut ln ilit to clim t d tlt ho h d t lim t 



change. The latter is brought about by the effe t of human land use activities that affect climate. This 
study aims to examine the climat h ng imp cts of flooding as experienced in informal settlements 
and seeks to develop a fram w rl r su~tatnablc,; adaptation and mitigation practices in the settlements. 

1.2 Problem tat ·m •nt 

Climate chang wtll in ·r · · ulnerability of the urban poor throughout Mrica. Already many are 

forced to live in hazard us place , building their homes and growing their food on floodplains in towns 
and citie . ther · con truct thetr shelters on steep, unstable hillsides, or along the foreshore on former 
mangrove wamps or tidal flats. Already vulnerable to destructive floods, damaging landslides or storm 

surges, climate change is making the situation of the urban poor worse (Action Aid, 2006). 

Kenya has experienced serious incidents of flood and drought disasters, in different parts of the country 

and caused major disturbances, destroying property and resulting in loss of life. Floods occur due to 
natural factors like flash floods, river floods and coastal floods. They may also occur due to human 
manipulation of watersheds, drainage basins and flood plains. For example, in some cases floods have 
occurred in the river basins even with normal rains because of excess surface water runoff occasioned by 
deforestation, and land degradation upstream. Kenya is affected by floods following torrential rainfall . 
These force thousands of people living in the lowlands to move to higher grounds. The people affected 

are mostly in Western and Nyanza provinces and in Tana River District. However slum dwellers in 
towns like Nairobi who have erected informal structures near rivers are not spared (MWI, 2009). 

Some of the flood risks and climate related challenges in Nairobi's Kibera slum include; flash flo d , 
weak house built with low quality building materials on riparian zone , disease and epidemic , p r 
sanitation, lack of basic infrastructure such as drainage ystem , poor solid and liquid wa te di p 1 and 
management 

climate han 

\ riabilit • 

ilitate 

ttl 1 nt. 

m inadequate acce roads, and lastly low part1ctpat10n of 1um dweller m t ue f 
and water go ernance. Thi expo them to vulnera i1ity f fl d ri k with chmate 

ther ar no cl ar mana, ment/in tituti nal tructure. 

tion , in t th f climat 

rP~•!lrrh pr bl m i n th th 

infi nn, 1 

t( r th. t put m m. 1 



settlement at vulnerability of flood disa ters and the measures that are put in place to manage floods 
while adapting to climate chang . 

1.3 Purpo e ofth .. tudy 

The purpose of thi · stu i lh r ·(I r i t asse s the extent of vulnerability of the residents in the slum 
and the exist in • t1 xx.t risk mana ment including individual coping mechanisms. The research will then 
infonn the fonnulatt n fa u tainable framework of flood management and climate change adaptation 
and mitigation measure in informal settlements. 

1.4 Scope of the Study 

The project covers one of the 14 villages that make up Kibera informal settlements. The village is 
Silanga and covers an area of approximately 0.2 km2

· This is the area bounded by Ng'ong river on the 
Northern side, Nairobi dam to the East, and borders Lindi village to the West. The study is limited to 
flooding issues as one of the climate change impacts in informal settlements. 

1.5 Research Objectives 

1. To assess the vulnerability status of Silanga informal settlements to flooding and its ability to 
manage floods. 

2. To determine the existing adaptation strategies to flooding at household and neighbourhood levels in 
Silanga informal settlements. 

3. To examine the roles of different actors responsible for urban flood management in Silanga informal 
settlements and establish the level of local participation in its governance and decision making. 

4. To de ign a framework for a ustainable climate change adaptation and flood management in urban 
informal settlement . 



1.6 Research Questions 

1. What is the level of vulnerabih f Kib ra inft nnal settlements to flooding and its ability to manage 

flood? 

2. Who are the actor: mv >lv 'll in n od risk management in Kibera informal settlements? 

3. What role do the ii.htttfu:d a t · play in climate change adaption in relation to flood risk 

managcm nt in K1b ·m' 

4. To what c ·t nt ar th lum dwellers involved in decision making regarding the adaptive and 

mitigati n mea ure to climate change related risks? 

5. What mechanism do the actors and the Kibera community put in place to deal with climate change 

challenges particularly flood disasters in Silanga? 

6. How can resilience and adaptive capacity among the vulnerable slum dwellers of Silanga village in 

Kibera be enhanced? 

1.7 Research Assumptions 

1. There are no institutional frameworks for flood management in urban informal settlements in Kenya. 
2. There is low level of awareness on climate change impacts among the local residents of Kibera 

informal settlements. 

3. Slum upgrading will be undertaken in Kibera informal settlement and it will not remain to be slum. 

1.8 Justification and Significance of the Study 

The study is justified in that there are inadequate previous studies which have been conducted linking 
climate change to flooding and how these issues are articulated in the legal and in titutional framework 

for the urban informal settlements in Kenya. The knowledge gap in flood management £ r the urban 

informal ttlement i critical in availing important in£ rmation on method of rru mg the re ih nc of 

the urban informal ttlement to climate related disaster . 

he ud ifi ant in the field of plannin 

Ill und and u t in poli i 

u unt \ hi h th 

th in ituti r I n ' I nt th tmh ' ill 



inform the relevant authorities on the requirement for a comprehensive flood management policy 

formulation process and framework fi r th urban infonnal settlements. The study findings will indicate 

the benefits of putting flood m n m~.:nt nt~.:O'urcs in place and the possible effects of not doing so. 

The focu is n infbnn al · HI ·m nts since slwn dwellers are at higher risk of climate change impacts. 

This is bccuu:c g ·n ·mil~ ·Jum · are ituated on hazardous sites such as low areas or steep slopes, 

unstable grounds wluch · \Ulnerable to destructive flooding. This calls for robust measure to manage 

the effect f urban floodmg collectively thus, helping improving the living standards in the informal 

settlements aero s the country. 



CHAPT R T\VO: LITERATURE REVIEW 

2.1 Definition ofTerrru and arutblt-s 

This section provides dcfiniti ns f ma' r tenn as used in this research project report. The definitions 

are drawn from liter tturc r i ., cd and · urccs are acknowledged. 

2.1.1The one pt of uln rability: Definitions and Issues 

The Intergovernmental Panel on Climate Change (IPCC), in its Second Assessment Report, defines 

vulnerability as "the extent to which climate change may damage or harm a system." It adds that 

vulnerability "depends not only on a system's sensitivity, but also on its ability to adapt to new climatic 

conditions" (Watson et al. 1996: 23). In a presentation made at the Sixth Conference of the Parties to the 
UNFCCC (COP-6), Robert T. Watson, Chair of the IPCC, defmed vulnerability as: the extent to which a 

natural or social system is susceptible to sustaining damage from climate change, and is a function of the 
magnitude of climate change, the sensitivity of the system to changes in climate and the ability to adapt 
the system to changes in climate. Hence, a highly vulnerable system is one that is highly sensitive to 
modest changes in climate and one for which the ability to adapt is severely constrained (IPCC, 2000a). 

The IPCC report, The Regional Impacts of Climate Change: An Assessment of Vulnerability (Watson et 

al.l998), argues that the vulnerability of a region depends to a great extent on its wealth, and that 

poverty limits adaptive capabilities. According to the Second Assessment Report, vulnerability depends 
on the level of economic development and institutions. The report argues that socio-economic system 

"typically are more vulnerable in developing countries where economic and institutional circum tance 

are le favourable" (Watson et al . 1996: 24). The report continues that vulnerability is highe t where 
there i 'the greate sen itivity to climate change and the least adaptability." 

A w rkin d finiti n of vulnerability thcrefi r i the d gree to whtch a gr up f pe pl in a ci .g 

eptibl t • and unable to c pe with , ad r 

d ·tr me . Vulnerabtlit i a fun ti n 

,. vn.r.. ~~tad , 

th t lin th 

th 

lip th t 

han • • in ludin) 

nd d pti' 
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environment to social forces and institution. and the cultural values that sustain and contest them. 

Vulnerability is a set of conditi n nd pr csses resulting from physical, social, economic and 

environmental factor th t m rc. th . usccptibility of a community to the impact of hazards. 

Vulnerability at o ncomp.l th~.: i i a f r • ·pon e and coping, since it is determined by the potential 

of a community to r ·a ·t md' ith l nd a di ter. 

Damage potcntml I · lJm • pa it •- regiOnal vulnerability. 

The cologicul tm ·n ·1 n f vulnerability acknowledges ecosystem or environmental vulnerability or 

fragility. In th c· f logical vulnerability, it is important to find out how different kinds of natural 

environment cope with and recover from different hazards. Kibera is on a flood plain land prone to 

flooding thu , experience ecological vulnerability. 

The Social Dimension of vulnerability acknowledges the vulnerability of people, and the emphasis is on 

coping capacity. Especially weak and poor population groups are considered vulnerable. Social 

vulnerability has to do with the different features of human beings. Blaikie et al. (1994) argue that the 

most vulnerable groups are those who fmd it hardest to reconstruct their livelihood after a disaster. They 

find that, as a rule, the poor suffer more from hazards than the rich ( Yohe & Tol 2001). The time 

dimension is relevant since reconstruction in poor areas can take a long time, which affects the economy 

and livelihood of the area drastically. Further, the poorer population groups do not always have a choice 

of where to locate, thus they might have to live in risky areas, for example on a muddy hillside or a 

flood plain just like the case in Kibera informal settlements. 

Cannon et al . (2003) see social vulnerability as a complex set of characteristics that includes a per on's 

initial wellbeing, livelihood and resilience, self-protection, social protection and social and political 

networks and in titutions. Cutter et al . (2003) define social vulnerability as '"a multidimen ional concept 

that help identify those characteristic and experience of comrnunitie (and indtvidual ) that enable 

them tore pond and recover from natural hazard ". 

ocial vuln rability include both ial inequalitie ial fa tor that influ nc the u ptibilit f 

oup t harm and that affect their bility to re pond) and plac 

ommuniti 

lU 



given level of exposure, people are more r less at risk. Vulnerability refers to the different variables 

that make people less able to absorb th nnpn t and recover from a hazard 

event. These may be economi f r : ·rvc ), social (weak social organization), technical (poorly 
constructed hou ing) r n ir mtu.:nt,tl fta ,,ht of ecosystems). 

The hazards-of-pi tc • m xJ ·I I 'uln rabilit has an explicit focus on locality, since it depicts the overall 

utin t the vulnerability of a specific geographical area. 

The hazard potential i, filt r d through the geographic context (site and situation, proximity) and the 
social fabric of , i ty ( ioeconomic Biophysical vulnerability and social vulnerability together form 

the overall place vulnerability. 

2.1.2 Concept of Adaptation 

Adaptation- Adjustment in natural or human systems in response to actual or expected climatic stimuli 
or their effects, which moderates harm or exploits beneficial opportunities. Various types of adaptation 
can be distinguished, including anticipatory and reactive adaptation, private and public adaptation, and 
autonomous and planned adaptation (IPCC TAR, 2001 a). 

Adaptation - Practical steps to protect countries and communities from the likely disruption and 
damage that will result from effects of climate change. For example, flood walls should be built and in 

numerous cases it is probably advisable to move human settlements out of flood plains and other low

lying areas .. . "(Website of the UNFCCC Secretariat). 

Adaptation - Is a process by which strategies to moderate, cope with and take advantage of the 
consequences of climatic events are enhanced, developed, and implemented (UNDP, 2005). 

Adaptation - The process or outcome of a process that leads to a reduction in harm or ri k of harm, or 
realization of benefits associated with climate variability and climate change. (UK Climate Impact 
Programme (UKCIP, 2003). 

daptive apacity - The ability of a y tern to adju to climate chan e (mcluding climate ariability 
and e. trem , t mod rate potential damage • to take ad antage of pp rtumtl r to c pe with th 

TAR, 2001 a). 

th pr pert of a dju r h ,; ur, in rd r t 
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inherent in a system represents the et of re ources available for adaptation, as well as the ability or 
capacity of that system to u th r ur cs t:ffectively in the pursuit of adaptation. It is possible to 
differentiate between adapti pot nh. 1 a theoretical upper boundary of responses based on global 
expertise and anttctpat d d • ithin the planning horizon of the assessment, and adaptive 
capacity that 1 • cou:tr tin ·d mformation, technology and resources of the system under 
consideration (UNl P. l 

Adaptive apacity - Th abili of a system to adjust to climate change (including climate variability 
and extreme·). to m d rate potential damages, to take advantage of opportunities, or to cope with the 
consequences. Adaptation can be spontaneous or planned, and can be carried out in response to or in 
anticipation of changes in climatic conditions. (UKCIP, 2003) 

Capacity - A combination of all the strengths and resources available within a community, society or 
organization that can reduce the level of risk, or the effects of a disaster. (Capacity may include physical, 
institutional, social or economic means as well as skilled personal or collective attributes such as 
leadership and management. Capacity may also be described as capability (UN/ISDR, 2004). 
Coping Capacity- The means by which people or organizations use available resources and abilities to 
face adverse consequences that could lead to a disaster. In general, this involves managing resources, 
both in normal times as well as during crises or adverse conditions. The strengthening of coping 
capacities usually builds resilience to withstand the effects of natural and human-induced hazards 
(UNIISDR, 2004). 

Coping Capacity - Capacity refers to the manner in which people and organizations use existing 
resources to achieve various beneficial ends during unusual, abnormal , and adverse conditions of a 
disaster event or process. The strengthening of coping capacities usually build resilience to with tand 
the effect of natural and other hazards (European Spatial Planning Observation Network). 

2.1.3 one pt of limate hange 

lim han - Refers to any change in climate o er time, wheth r due to natural varia il ity r a 
ctivi t (I PC TAR, 200 1 a). 

Clim - Refi to tati ti all ifi · ti n m ith r th me n 
in it 
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Climate Change - The climate of a pta r regi n is changed if over an extended period (typically 
decades or longer) there is a stan ti 11 ,. ignifi ant change in measurements of either the mean state or 
variability of the climat ~ r th, t pl r r \i n. ( hanges in climate may be due to natural processes or 
to persistent anthropo' ni · tun s Ill atm ·ph ere or in land use. 

(UN/ISDR. 2004) 

Re ilience Am unt r ·han a tern can undergo without changing state (IPCC, TAR. 2001). 
Resilience R 'th nc i a tendency to maintain integrity when subject to disturbance (UNDP, 2005). 
Resilience - The ability of a system to recover from the effect of an extreme load that may have caused 
harm (UKCIP 2003). 

Resilience - The capacity of a system, community or society potentially exposed to hazards to adapt, by 
resisting or changing in order to reach and maintain an acceptable level of functioning and structure. 
This is determined by the degree to which the social system is capable of organizing itself to increase its 
capacity for learning from past disasters for better future protection and to improve risk reduction 
measures (UNIISDR, 2004). 

Resilience - Refers to three conditions that enable social or ecological systems to bounce back after a 
shock. The conditions are: ability to self-organize, ability to buffer disturbance and capacity for learning 
and adapting (Tompkins E. et al. 2005). 

Resilience is thus the inherent ability of a city or town and its citizens to withstand impacts and rebuild 
or re-organize itself when necessary. 

2.1.5 Main treaming 

Mainstreaming refers to the integration of adaptation objective , strategic , policie , me ure r 
operati n uch that they become part of the national and reg10nal development pohcie , proce and 
bud •et at all level and stage (UNDP, 2005). The term is also used to de ribe th proce of 
inte 
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2.1.6 Operational Defmition of Terms 

Mitigation activities which h lp t r du th rate and/or magnitude of climate change by helping 

•. s ~m1s ion and/ or land use practices that exacerbate global 
warming (e.g. dcfor , t \lion). n - m most of the global energy supply and subsequently are 

f HG emissions. Therefore cities must be leaders in mitigating 
climate change. c nt inin urban arc to minimize land clearing, and 'de-carbonizing' energy systems 
(e.g., the cncr •y u, ·d ~ r tran portation, electricity, heating, industrial processes, and waste disposal) . 
E posure: I' a me ure de ribing the external stress brought about by climate change threats (sea level 
rise, change in temperature, change in precipitation and extreme weather events) in relation to 
population, resources and property. 

Impact: An effect of climate change on the structure or function of a city or town. 
Integration: An approach to climate change planning that considers larger and related sustainability 
issues (i.e., economic, social, governance, environmental, etc.). Integrated planning and action can 
deliver efficiency and effectiveness by adding value through policies, programs, plans and actions that 
support, rather than undercut, each other. 

Sensitivity: Describes the degree to which a system is affected by the biophysical impact of climate 
change. It considers the socio-economic context of the system being assessed. 
Risk is the possibility of incurring a misfortune or a loss. 

Strategic planning: A systematic, transparent and objective decision-making process that provides a 
process to determine priorities, make wise choices and allocate scarce resources (i.e., time, money, 
skills) to achieve agreed-upon objectives. 

Participatory Planning: A community-based planning approach that works to involve all sectors of a 
community with a stake in climate planning, including local government , the private ector, voluntary 
agencie and civil society. 

2.2 limate ban e and looding Relation hip 

hi tud a ume that there i a relati n hip betwe n climate chang and fl ing. The [I It wmg 
ab ound on ho climate chan e imp nfl ding. 

lim han ha th pot ntial to in r fl odin in thr wa 



Sea Level Rise: Climate change is cau ing higher ea levels due to increased and growing glacial and 
polar ice melt. It is also causing 1 ' by wanning the oceans themselves, which causes their 
overall volume to incre . . Th r lr: ~~tunatc from the United Nations that sea levels could rise 

th~ ~n J f th 21 't century. ln combination with the increased frequency 
and magnitude of m uin nus. in ludin cyclones, typhoons, and hurricanes, stonn surges associated 
with these cv ·nt· · be· min tar cr and more damaging. Currently, about 13 percent of the world's 
urban populuti n (ar und ·o million people) live in the low-elevation coastal zones (i.e., less than 10-
metre ab v a 1 ,·el and an e timated 1 0-million people are currently affected each year by coastal 
flooding. 

The impacts of sea level rise on a given city will vary depending upon its location (i.e., sea level rise 
will not be unifonn and forecast rises are different around the globe) and level of development (i.e., 
some cities may have built sea walls or preserved protective coastal areas like mangrove forests, while 
other cities have coastlines that are more prone to erosion). Planners, of course, are key players in 
detennining appropriate actions to reduce vulnerability including: the location and scale of marine 
defenses like sea walls; the identification and avoidance of development in sea level rise hazard areas (or 
ensuring that new development in hazard prone areas can withstand stonn surges and related hazards); 
and the identification and protection of shoreline areas (like mangrove forests) that provide a natural 
defense for stonn surges and coastal flooding (while providing mitigation benefits). 

Increased/Intensified Rainfall: Most climate scientists agree that intense, heavy rainfall events are 
likely to increase in frequency and magnitude in certain parts of the world because of climate change. 
Due to the large amount of impermeable surface areas (roads, buildings, paved areas) in citie and 
towns, places with inadequately designed or limited storm sewer and drainage y tern will be faced 
with flooding during these storm events Damage and health impa t will be comp und d in are wtth 

pen wa dit he and/or a combined wer- tonn water tern that tend to b o erwh lm d durin, 
t nn and intr duce ra wage into the flood wat r . Th r i a growin 

d rate of injury and d th fr m fl ding in ur an ar ( 
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unpaved areas where rainfall can be more asil ab orbed (absorption rates will depend on how parched 

the unpaved or pervious land ts) h r iti may have more developed storm water management 

systems and infrastructur wtth wht h t mana )c the increased/intensified rainfall events, although the 

intensity of th cv nt. m 1 • w 11 'en h Jm even the most comprehensive systems. Planners play an 

·I pnh:nl nd upkeep of stonn water systems and can help make sure that new 
roads, buildin •s utd inf ·tru tur • include torm water features (e.g infiltration areas, pervious surfaces, 

impmmdm ·nt nr a· r 'n t r gardens) in those regions facing increased/intensified rainfall episodes. 

lncreased/lnten ified River Flooding: Increased and intensified rainfall from storms and, in certain 

places, bigger river flows due to increased glacial melt due to climate change, ultimately leads to higher 

incidences of rivers overflowing their banks. This type of flooding has been increasing in urban areas, 

particularly those in low-lying areas or delta. UN-sponsored research indicates increased runoff and 

earlier spring melts in many glacier and snow fed rivers may be compounding this situation. 

As with the other areas explored in the flooding theme, the impacts of river flooding vary depending 

upon the region (i.e., some cities are located on river deltas, river confluences, or around larger rivers) 

and the level of development (i.e., some cities may have built protective dikes or controlled development 

in the flood plain). Planners are key players in determining the location and scale of river dikes and 

other flood management y em . cal land u e plan and enfi rcement can also regulate the location, 
type and ale of development in flo d plains. 

2.3 Climate Change and Flooding in Kenya 

Variability in climate chang along ide ocio economic and envir omental d I pm nt i ha mg a 

major impact in the developing world and particularly affects the poor in tho e reg10n . The third 

A m nt R port (IPCC~ 2001) conclude that settlement are among the human y tern that are the 

m ith to climate variability and chang . 

Flood pr m nya are often driv n b c mple climatic variabilit ph n m n n ·uch 
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Urban floods result from over spilling r urface pending or when urban storm water drains become 
surcharged and over flow (Smith and rd. I 9 ). Urban floods are common in major cities and towns 
in Kenya including Natrobi. M mb·ba, tsumu, Nakuru, and Garissa. Many of these urban areas 
experienced flood. durin' th H 11 { tam of 1997-98. The cause of urban floods in Kenya is mainly 
poorly maintain ·d c.h tin.t • • rban floods mainly affect residents of informal settlements 
(slum ) mushr )Om in • in th unt.ry' major cities (ICPAC, 2007; UN/OCHA, 2006). 

2.4 The a ·e of •'loodin in en a 

This section gives a glimpse of cases of flooding as per the ministry of water and irrigation reports. 

Kenya is affected by floods following torrential rainfall. These force thousands of people living in the 
lowlands to move to higher grounds. The people who are mostly affected by floods live in Western and 

Nyan:za Provinces and in Tana River district. However slum dwellers in towns like Nairobi who have 
erected informal structures near rivers are not spared (MWI, 2009). 

Kenya's record of flood disasters indicates the worst floods recorded in 1961-62 and 1997-98, the latter 
ones being the most intense, most widespread and the most severe. During this season the flooding was 
associated with the El Nino phenomenon, a weather pattern that affects most parts of the world. El Nino 
is a disruption of the ocean-atmosphere system in the tropical Pacific having important consequences for 
weather around the globe. It may cause increased rainfall in some areas and drought in others thus 

changing the normal weather pattern. 

2.5 Areas Mo t Affected by Floods in Kenya 

Most parts of the nation experience river floods which are slow onset and mostly predictable However 
orne part e perience more se ere floods than others including mo part of Kano plain (Nyando 

District) and atike (Migori District) in Nyan:za proVInce Bundalangi in We tern pr Vlnc re ulttng 
fr m Riv r z ia and the lower parts ofTana Rtver. 

The pe ific that e peri n e fl d almo t annuall include: 

l. •anza Provin - Kano plains akahar Ra hu n and Mig ri . 

- udal an 
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5. Urban Centres - Nairobi, Nakuru, Momba a~ Kisumu. 
6. Tana River district (the Lower part ). 

Map 2.1 Kenya's 11'1ood Pron n a 

Westem Province 

Homa Bay district 

CJntt'BD IIBftJIIUC 
OP TAftZAftiA. 

BTIIIOPIA 

'ource: RELIEF WEB : www.reliefweb. int; map - Kenya 
NIB the flood prone areas are highlighted in red. 



Table 2.1: Recent History of Flood in enya 

Year AraAfli ted No of People Affected 

2003 N n l, Rusta Tana Rtvcr 170,000 

2002 N m1.1. Bu ia Tana Rtvcr 150,000 

1997/98 Widl· pt ·ad 1.5 million 

1985 N 1zn We tern Province, Tana River 10,000 

1982 N anza 4,000 

Source: Re ublic o if p 

Nairobi, Ken ·a. 

Ken '0 2004 y ( ~. National Poli cy on Disaster Mana ement g (R evised Dra rft) p4, 

2. 7 Factors Contributing to Vulnerability to Floods and Causing Flood Disasters in Kenya 

The Ministry of Water and Irrigation, on the development of a flood mitigation strategy paper , 2009 

outlined the following factors: 

• Location of settlement in the flood plains, 

• Cultivation of crops along slopes adjacent to the floodplains, causing masstve eros10n and 

destruction of trees in the catchments, 

• Lack of awareness of the flood hazard by the local communities, 

• Where the capacity of the soil to absorb water is reduced due to erosion or existence of concrete, 

• Poor building materials leading to non-resistant structures and foundations that cannot withstand the 

running waters, 

• High risk infrastructure. 

2.8 Effec of Pa t Flood Event in Kenya 

It i clear that climate change will, in many part of the world, adversely affect c1o-ec n mic ct r • 

includin at r resource • agriculture, fore try, fi herie and human ettl ment , ological y tern., and 

human th with d eloping c untrie bein the mo t vuln rabl . (I ptn 

c untri r pacity to ad pt nd ar m re In bl t clim t th . 
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An initial scoping study on the econ mi impacts of climate change in Kenya estimated that extreme 
floods and drought events have the tentinl to reduce the country's GDP by about 2.4% per annum. In 
the last three decades, flood 1 s m K~n a have been increasing tremendously as compared to drought 
losses. Figure 2.1 mdic·ltcs th • hi •h ~{ st f flood, in the country between 1964 and 2004 as compared to 
droughts. The 1997 nR 111 Nit l' fl , a, a sociated with one of the largest flood losses in the country 
in 50 years (Mo • tka. ·t 11: . 1 he economic and financial losses associated with the El Nifio flood 
was in the un •c of up t 0 million (Karanja et al., 2001). The World Bank estimated the cost of 

the flood at Ksh 70 btllion equivalent to US$ 1 billion. Flood assessment studies recently undertaken 
along the last _o km reach of the Nzoia River in Western Kenya indicate that annual flood damages 

amount to about US$4.8 million in the Budalang'i floodplains. The average annual flood damage in the 

Kano Plains is about US$ 850,000 (Eitel and Ochola, 2006). During the flood of 2003, the ASAL 
district of Garissa incurred flood losses of over Ksh.500 million following a flash flood according to the 

Arid Lands Resource Management Project (ALRMP). 

Figure 2.1 Cost of Damages from Climatic Disasters in Kenya 

ur : I DR tati tic ) 
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of Mombasa. The most vulnerable pe pl ar the poor who are forced to settle in risk floodplains to 
make out a living from agricultur , li k ti nnin and fisheries. 

(a) Photos of displaced residents in a slum area in Kenya (b) Submerged hut in Western Kenya 

Source: GoK, 2006 

The 2006 floods were associated with one of the highest human deaths from malaria and Rift Valley 
fever epidemic following the 1997/98 El Nifio flood (ICPAC,2007; Osbahr and Viner, 2006). There was 
an overstretching of health resources as a result of over 3 million families suffering from poor health 
after the 1997/98 El Nifio floods in Kenya. Bovine disease was responsible for an 80% reduction of 
livestock in Northern Kenya according to a WHO report on the health impacts of the El Nifto flood of 
1997/98. The 1997/98 El Nifio floods seriously damaged water supply infrastructure and transport 
networks across the country. Dams, water pans, and some pipelines in 22 districts were either de troyed 
or severely damaged (Mogaka et al ; 2006). Extensive damage was also caused to 240 river gauging 
facilities due to severe bank erosion. The protective dykes were over topped and uffered breache at 
everal pla e . The floods also damaged irrigation infrastructure uch as intake tructure , canal and 

drain . Th Perk rra River changed its course, depriving the Perkerra Irrigatt n cheme of wat r fj r 
me an; ( ogaka tat · 20 6). 

Th 
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In Kenya, agriculture and livestock pr ducti n are the main sources of livelihoods and are severely 

affected by floods. According t a h ' tih d zonin exercise undertaken by World Bank in 30 districts 

in the country following th mo t ources of livelihoods in Tana River and Garissa 

districts- fi.hing. ub.t:t n · 11 in'· ur an and pastoralism, dry riverine, and agro-pastoralism were 

negatively affect ·d. Thi · 1 ·suit d in the h ehhoods of approximately one million people in Tana River 
di. trict d pcndtn • )1\ th Ri\ ·r· · fl ing regtme for agriculture at high risk. 

Fanning commumtt • · in udalang't, Kano Plains and the lower Tana River Basin are displaced every 

year. ln Budalang'i. th r i o er 50 percent reduction in agricultural production once every three years. 

The Kano Plain was almost fully inundated and agricultural crops were completely destroyed during 

the El Niilo Floods in 1997/98. It is estimated that 200 acres of crops along the banks of Tana River in 

the Coastal province were destroyed during the floods (Osbahr and Viner, 2006). About 1,200 hectares 

of bananas, tomatoes, and vegetables were reportedly washed away in Garissa district. In Tana River 

district, 100% of bananas, mangoes, rice, maize and pulses were destroyed (Gadain et al ; 2006). 

2.9 Flood Vulnerability of the Slum Dwellers 

Flooding has been identified as one of the major factors that prevents Africa's growing population of 

city dwellers from escaping poverty and stands in the way of United Nations 2020 goal of achieving 
significant improvement in the lives of urban slum dwellers (Action Aid, 2006). This is because many 

African cities lack the infrastructure to withstand extreme weather conditions. Poor urban planning 

together with other urban governance challenges contributes to making African urban slum dwellers 
most at risk. 

Global warming is bringing chronic flooding to the cities which can be disastrou to the poor urbanite 

Urban floods spread disease , interrupt schooling, destroy hou e , infrastructure, a t and me me 
(Action Aid 2006 . De pite threatening urban poor communitie there ar few tf any c ll tt e 

m chani gear d t wards r ducing fl d ri k r for managing flood Actt 
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McGranahan et al. (2007) noted that hit onomic activity and urban development often increase the 
environmental pressures that I ad t tl mg, it i. the low income settlements and poor groups within 
all settlements that tend to beth mt st uln rabl . 

Although the ri k. faced b utban 1 pulattons to climate change impacts especially in developing 
societies ha~ been a ·kn 1wl d • d in ari u regional assessments, their vulnerability cannot be reliably 
estimated without 1 d t ikd kn \\ledge of local contexts since vulnerabilities are so specific to each 
location and soct ·tal c nt . t. Al o, too little attention has been given to the vulnerability of urban 
population t clunat change and especially to the vulnerability of their low-income populations 
(Satterthwaite et a1 2007). 

It is the vulnerability of the communities at risk that determines the extent of the flood disasters. This 
vulnerability is caused by a combination of physical factors such as exposure to floods, degree of 
protection from flood hazards, quality of infrastructure available, degree of access to resources, and 
ability to avoid, withstand or recover from the flood hazards. Socio-economic factors like acute poverty, 
high population density, lack of education, poor planning and management of land, absence of access to 
modern technological options to cope with the situation increases the vulnerability of the population to 
floods. 

2.10 The Role of Urban Planning in Climate Change Adaptation 

Urban planning plays a direct role in shaping and controlling land use and urban form - a significant 
determinant of both a city's adaptive capacity and climate change resilience, and the level of climate 
change impact risk for vulnerable urban populations. From a mitigation perspective, urban form is also a 
major driver of a city's greenhouse gas em is ions. 

Key areas where planners can support and lead adaptation and mitigation activitie in more traditional 
ph ical plannin capacttte are as ummarized in Table2.2 below whtch t adapted from •aklng, H: 
Lemo M 2006 . Adaptation and the tate: Latin America and the challenge of cap city-bmldm, und r 
gl balizati n.Global nvir omental hang ( 16 . 



Table 2.2: Role of Urban Planning in limate hange Intervention 

Ty_pe of Plan Potential Climate Change Features 
Town Plan • Hi •hlight development "hot spots" or "no 
City Plan development areas" where climate change 
Physical Land lJ. impacts are likely to be most severe 
Plan Set policy direction on "climate friendly" 

Storm Water 
Management Plan 

rt ti n 

ld ntifi de elopment • 
hazard areas( steep 
lope flood plains) 

and/or "climate resilient" infrastructure and 
servicing (i.e., storm water management) 
Formally recognize climate change and 
highlight related impacts (i.e., build public 
awareness, political support) 

To provide long term 
policy direction on 
land use and 
development, 
transportation and 
overall community 
development 

Improves storm water 
management, 
including drainage and 
infrastructure 

. 
'" ru tu 

• Land capability, suitability, and the 
feasibility of different development 
alternatives are analyzed to determine 
appropriate spatial relationships that form 
the basis of the generalized future land use 
maps 

• Identifies climate change related storm 
water/flooding hazard areas. 

• Considers options for flood management, 
including promoting appropriate and 
sustainable defenses and locating new 
development away from areas of highest 
risk 

• 

• 



Local Economic 
Development PI 
or 
Strategy 

Informal 
Settlement 
Upgrade Plans 

Public Health Plan 

Emergency 
n ement PI n 

I I i Ul 

transportation links that could be used 
during a climate change impact event to 
transport people, supplies and any required 
relief supplies) 

• Prioritize transportation network 
improvements that improve transportation 
connections for climate vulnerable groups 

• Support climate change mitigation through 
reduced traffic congestion, prioritizing non
motorized transportation 

Id ntifies 
prioritizes 
ectors 

opportunities 

and • Reduces urban poverty levels for key 
climate change vulnerable groups (e.g 
women, children, urban poor) 

economic 
and 

• Promotes "climate friendly, and/or "green 
development, opportunities 

Identifies economic 
development priorities 
(i.e., jobs, capacity, 
infrastructure, etc.) 
Develops policies and • 
plans to improve 
services, infrastructure 
and sanitation 

Identifies potential climate change impacts 
risks (e.g storm water and flooding, health) 
and responses to them (i.e., relocation, 
infrastructure improvements, etc.) 

• Identifies and relocates housing from high 
Formalizes property 
ownership 
Typically focuses on • 
disease prevention and 
public safety • 
improvements 

hazard areas and/or develops "planned 
retreat, and/or relocation strategy 
Identify disease, accident, etc.) associated 
with climate change 
Supports, facilitates and expedites 
infrastructure and planning improvements to 
reduce climate change related public health 
impacts (e.g., supports improved tonn 
water and waste treatment facilities, 
upport urban greening to reduce heat 

i land effects, etc.) 
Improve disaster 
re ponse preparedne 

• Identifie c1imate change di ter ri · 
likelih d and adaptive apa it 

• upport , facilitat . and e pcdit s 
infr tructur and pl nnin' impro em nt to 
r du lim t h n ' -r l t d di r 

to impact 



Energy 
Management 
Plan 

Water 
Management 
Plan 

Solid Waste 
Management Plan 

withstand and function during climate 
change impact events) 

• Identifies and prioritises high risk areas 
where new facilities are most needed to 
reduce climate change impacts amongst 
vulnerable groups 

• Identifies options to reduce or reuses 
wastewater (grey water) for urban 
agriculture and horticulture 

Impro es energy • Identify climate change related risks to 
energy generation and distribution facilities generation options, 

distribution, and • Supports climate change mitigation 
conservation 
Improves water • 
supply, management 
and distribution 

(i.e.,green energy, conservation) 
Identifies climate change related risks to 
municipal water supply, treatment and 
distribution and adaptive measures to 
counter them 

Improves 
conservation 

water • Identifies water conservation and water 
demand strategies and tools to better 
manage and adapt to future potential water 
shortages 

Improves solid waste • Supports climate change mitigation through 
management, 
including collection, 
and handling 

improved materials recycling and/or reuse 
and where practical and feasible landfill 
emissions capture 

Adapted from: Eaking, H; Lemos, MC (2006) . Adaptation and the state: Latm Amenca and the 

challenge of capaczty-building under globalzzatzon. Global Environmental Change (16) 

From the above table 2.2, it is clear that planning plays a cntical role m building su tainable city plan 

which are climate n itive and enable flood management. The bve m the urban informal ttlement 

can be impro ed through the variou types of plan prepared by planner ince all ttlem nt sh uld 

id db a plan. 

2.11 t rmin nt f d ptiv 
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Table 2.3: Determinants of Adaptive pacity 

Determinant 
Human Capital 

Relation to Climate Planning 
Climate change vulnerability and risk 
assessments are facilitated and improved 
by a scientific understanding and 
knowledge of climate change, combined 
with good local knowledge, and the 
human resources to undertake climate 
change planning work 

Information 
Technology 

nd • mmunication 
networks, computing 
tools, freedom of 
expression, technology 
transfer and data 

• Climate change vulnerability and risk 
assessments are facilitated and improved 
by good technical data, data modelling 
capability, and the ability to share and 
distribute this information widely, freely 
and clearly 

Material 
Resources and 
Infrastructure 

Organizational 
and social 
capital 

Political Capital 
(Governance) 

exchange 
• Transport, 

infrastructure, 
water • Well designed, constructed, sited, and 

buildings, sanitation, 
energy supply and 
management 

managed infrastructure and services tend 
to be more adaptable or easier to adapt 
to climate change impacts and risks than 
poor resources and infrastructure. 

• State-civil society • Climate change policy development, 
relations, 
governmental 
community-based 

non 
and 

and organizations, 
relationships 
institutions 

between 

• Modes of governance, • 
leadership, participation, 
decision and 
management capacity 

implementation and enforcement are 
further improved in a collaborative, 
cooperative environment where climate 
change stakeholders (government, non
government, vulnerable groups, etc.) are 
able to work well together. 
Effective, efficient and community 
supported climate change actions require 
a functioning local government that is 
capable and willing to enforce municipal 
laws, plans and regulation . 

Wealth and • Municipal financial • Climate change adaptation action 
Financial apital resources, re ident reqmre mtemal funding (and mettme 

mcome and wealth external upport) . limate chan te 
di ribution, econ mic vulnerability, and h nc , th le el f 
marginalization, fi al adaption requir d can r du d m 

fi r climate with le po rt 

'PI d rom: Eakm , H: I mo , .f( '2006). 'Pfati n an th 'tat : I tm m •rt 

11 hut/ m ') und r lob It· 11 n. (/6 



In many cases, the development, implem ntation and ongoing monitoring of local government plans and 

strategies involve other stakehold r , in lndin ther levels of government (e.g state, county, regional, 

national, federal and provinci I 

(NGOs), civil . iety or •anht. ui 

2.12 Flood Man m nt in 

community organizations, non-government organizations 

m ·titutions and local business associations and/or private 

and r anizations play a role in planning for climate change. 

The lack fa flood management pohcy in Kenya is a major challenge to adapting to the adverse impacts 

of floods (Karanja: 2001) and (Gadain: 2006) alludes to the policy gap with regard to flood 

management. 

The effective reduction of vulnerabilities to current natural hazards such as floods and to climate change 

requires coordination across different levels and sectors of governance and the involvement of a broad 

range of stakeholders. Thus, the need to strengthen the link between flood risk management and 

adaptation to climate change. 

Kenya drafted a National Disaster Management policy in 2009 which makes a way for creation of an 

overarching National Authority for Disaster Risk Management (NADIMA). The body is to offer 

coordination and long-term oversight for mainstreaming disaster risk reduction. To this end 

prioritization of climate change is likely to be closely interconnected with prioritization of disasters 

The government of Kenya has put in place some policies and strategic interventions to help in adapting 

to climate change while countering these climatic conditions. Among these are the signing and 

ratification of the United Nations Framework Convention on Climate Change (UNFCCC) and the Kyoto 

protocol, enactment of the Environmental Management and Coordination Act (EMCA) and is actively 

involved in the clean development mechanisms project around the country. A Nattonal Chmate han re 

Re pon trategy CCRS) wa developed in 2010 to act as the key government climate chan • 

a enda guide for the country and to inform nationwide climate change programme and d el pm nt 

tiviti includin fi nnulation f d ument uch the ati nal limat han c P lie and rts 
toward th ttainment of Vi i n 2030. 'I he ne d t hav pr lici \\ill h lp in d ptin th 

di chan m 

put in pi d l 

lZ th t imp t h n 



factored into most of the sectors of the c untry' s economy including government development policies 

and plans. The integration of chm t mtl nn ti n into govemment policies is important because climate 

is a major driving factor [! r m t t 'l m mi activities in Kenya. The provision of the strategy paper 

comes in handy to en bl d· v I pm nt f plan that will sustain the informal settlers in the context of 

flooding vulnerubiliti . .,. within th~ limat anability. 

In Kenya. ·art w nin • f lim ti extremes and prediction bulletins are available to decision makers 

through the I litnat Predictions and Applications Centre (ICPAC), while climate forecasts are 

made availabl c mmunities by the Kenya Meteorological Department and local radio stations. 

However, " urface water (pluvial) flooding is closely associated with intense, often localised, storms 

that overwhelm the capacity of local drains, causing flash floods. Pluvial flooding is a characteristic of 

urban areas where there are large areas of impervious ground and inadequate drainage systems. These 

events are less easy to predict from weather forecasts and the potential for such an event may need to be 

anticipated and planned for with appropriate design oflandscape and development." (RICS 2009, p.l6). 

The draft disaster management policy of 2009 created a Disaster Operations Center (DOC) under the 

office of the President which is responsible for management of all disasters through the Disaster 

Management Committees (DMC) at the provincial and district levels, under the Chairmanship of the 

Provincial Commissioner (PC). The role of the DOC is coordination of post disaster related activities of 

various Ministries up to the district level. The role of MWRMD is mainly in relief operations by 

providing drinking water for the evacuated people in relief camps. 

The Disaster Operations Centre (DOC) is provided with weather forecasts and early flood warning by 

the Kenya Meteorological Department (KMD). DOC, after making an assessment of the magnitude of 

the impending flood and its disaster potential, informs the provincial Disa ter Mana ement ommittee . 

These committee are respon ible for re cue and relief operation through mulhdi c1phnary team at th 

district and community level . 

La k f dvanc warning of incoming floods take the public unaware, 1 a in t n tim t tak 
pr . Hou are prone to flooding and th r are n hi 

d n t I av th ir h m un ard d, [i r un 

river I \: put in pi 
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2.12.1 Role ofiGAD Climate Prediction and Application Centre (ICPAC) 

In 1989, twenty four countrie in 1 m and uthem Africa established a Drought Monitoring Centre 

with its headquarters inN, tr bt the DM N) and a sub centre in Harare (Drought Monitoring Centre 

Harare DM H) in r pon 1 > th~.: d~.:\ a tatin weather related disasters. In October 2003, the Heads of 

State and G vcmm ·nt · >f th lnt r , rnmcntal Authority on Development (IGAD) held their lOth 

~h ·r OM N was adopted as a specialized IGAD institution. The name 
of the in ·titutt n w· · at th same time changed to IGAD Climate Prediction and Applications Centre 

(1 P A ) in rd r t bett r reflect all its mandates, mission and objectives within the IGAD system. A 

Protocol integrating the institution fully into IGAD was however signed on 13 April 2007. 

The centre is responsible for seven member countries namely: Djibouti, Eritrea, Ethiopia, Kenya, 

Somalia, Sudan and Uganda as well as Burundi, Rwanda and Tanzania. 

The institution vision is to become a viable regional centre of excellence in climate prediction and 
applications for climate risk management, environmental management, and sustainable development. Its 

mission is provision of timely climate early warning information and supporting specific sector 

applications to enable the region cope with various risks associated with extreme climate variability and 
change for poverty alleviation, environment management and sustainable development of the member 

countries. 

The institution thus is better placed to take the lead in providing important information on climate 

change adaptation. The centre should play this role by ensuring timely production and dissemination of 

climate early warning system~ improvement of knowledge of process and new empirical models for 

seasonal forecasts; establishment of a continuously updated data bank for development of baseline 

tati tics and hazards maps~ promoting successful networkmg with user of chmate information as well 

as media group in dissemination of weather information and products. 

The down tream of the climate informab n should be given priority so that the I al u th 

in the in[! rmal ttlernent and flood pron zone can utilize th infi rmatt n r due th it 
vuln rabili t f1 oding and climate relat d di te c ntralizati n f th ntr t ha c mmunit • 

ba d pr icti n c nt hould b con id r d a po ibl ar f inv tm nt. 



2.12.2 Role of the Kenya Meteorological Department ( KMD) in Flood Management 

The functions of KMD in relati n t fl d mana )cment and climate information and adaptation include 

the following: 

Provision of mete rolo i · ll utI ·Jimat 1 ·cal ·ervtces to agriculture, forestry, water resources 

management. ctvil ., hti m md th pri ate · ctor including industry, commerce and public utilities for 

the better explott'lh m m utili ti n f natural resources for national development; 

Maintenance of an flici nt telecommunications system for rapid collection and dissemination of 

meteorological information required for national and international use in accordance with the World 

Meteorological Organization (WMO) and the International Civil Aviation Organization (ICAO) 

procedures· 

Co-ordination of research in meteorology and climatology including co-operation with other authorities 
in all aspects of applied meteorological research, and the maintenance of the National Meteorological 

Library; 

Evolvement of suitable training programmes in all fields of meteorology and other related scientific 

subjects which are relevant to the development of Kenya and other countries that participate in the 

Department's training activities. 

KMD should use the legal mandate to establish community based meteorological tations that will 
enable the local residents to interpret and release timely warning. Training of the locals on how to use 

the equipment will also lead to capacity building of the re idents towards effi ctive flo d management 

and climate change adaptation 

2.12.3 Rol of the in" try ofWater and lrri ation in lood ana m nt 

Thi i th re n ible mini ry which deal with wat r i u in the c unt . I d c ntr l i 
implem nt d b th d partment of Water Re urc Manag m nt und r th Wat and 
Mana m 

c t hm nt 

WRMA . 'lh ' ar r 
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implement capacity assessment. It should utilize affordable technology to disseminate flood information 

to residents and utilize to evacuatt n t1 ·tti s. 

The ministry work h, mpha 'i on the L. Victoria region, River Nyando, River Ewaso 

Nyiro, We t rn-Bud al m •i fiom n in of Raver Nzoia and Nyanza Provinces sidelining these other 

vulnerable area· ·uch · th ur an informal settlements. It is high time they include the Nairobi river 

basin where th N • • n R.J. v r catchment falls to have a flood risk management in the catchment. This 

will encompa · K..ib ra informal settlement where the Ng' ong river cuts across and is a major source of 
flooding. 

2.12.4 Ministry of State for Special Programmes 

This is the ministry mandated to handle all kinds of disasters including flood disasters. Disaster 

Operations Center (DOC) under the Ministry of Special Programmes in the office of the President is 
responsible for management of all disasters through the Disaster Management Committees (DMC) at the 
provincial and district levels, under the Chairmanship of the Provincial Commissioner (PC). The role of 

the DOC is coordination of post disaster related activities of various Ministries up to the district level. 

The role of MWI is mainly in relief operations by providing drinking water for the evacuated people in 
relief camps. The Disaster Operations Centre (DOC) is provided with weather forecasts and early flood 

warning by the Kenya Meteorological Department (KMD). DOC, after making an assessment of the 

magnitude of the impending flood and its disaster potential, informs the provincial Disaster Management 
Committees. These committees are responsible for rescue and relief operations through multidisciplinary 

teams at the district and community levels. Lack of advance warning of incoming floods takes the public 

unaware, leaving no time to take preventive measures. Houses are prone to flooding and there are no 
high grounds nearby for immediate shelter and often the people do not leave their home unguarded, ~ r 

ecurity of their meager assets. The flood forecasting and warning sy tern at the ri er le el need to be 
put in pl e with clear definiti n of roles. 

'I h re are no in ituti nal arran ement to revte and update the early warnin 

fficien and pr p redne or d t rmin th and 

th amp 



Meteorological Department (KMD) to de 1 p an integrated flood forecasting and disaster management 
system. Existing disaster manag m nt m hruu:m is geared primarily to deal with rescue and relief 

measures and not toward pr ott\ a~ ttl n tl minimize the disaster itself. 

2.13 Legal and ln. tituti m I F me ork on limate Change and Flooding in Kenya 

The legal and 111 ·titult nat f '\ rk i Important since it gives legal mandate to specific institutions to 

manage, co rdin t and c ut operations flood management activities as well as enhancing climate 

change adaptatl n in the country. The legal and institutional frameworks provides legitimacy for 

action , programme and activities to address the problems whose resolution may otherwise be 

unacceptable sets goals that a society desires to accomplish in light of a recognized problem, it is the 

only acceptable tool in regulating human behavior and conduct, and has official sanctions and can 

ensure compliance. Highest in the ranking is the constitution where all laws emanate. The constitution of 

Kenya has outlined the need to ensure clean environment and sustainable use of natural resources which 

in essence includes land and water. The constitution also gives legal mandate for regulation of land use 
activities. the following are specific national strategies and acts of parliament that were developed in line 

with the provisions in the constitution of Kenya. 

2.13.1 International Outlook of Climate Change Policies: 

Climate change was first widely recognized as a global problem in the 1980s where it was mentioned in 

the Brundtland Report published in 1987 and proceeds through to the formation of the 

Intergovernmental Panel on Climate Change (IPCC) in 1989. This was then followed by the 1992 

United Nations Conference on Environment and Development (UNCED) in Rio de Janeiro, which 

concluded with agreements establishing the United Nation Framework Convention on Chrnate hange 

(UNF C). ince then, there have been a series of Conference of the Partie P ) to the UNF 

1 wo main outcome of the e OP me tings have been the Kyoto Prot ol ( P 3 of 1997) and th 

Marrake Accord (C P 7 of 2001 ), which c ntain the d tailed rule ~ r the impl m nt ti n 

t ~ tocol. n of intern tional m din and 
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2.13.2 National Climate ChangeR pon e trategy of April2010 
This Strategy document is the k 

nationwide climate chang pr 

documents uch th N Ut 

2030. he NC 'R 

rnm nt limate change agenda guide in the country and informs 

r mm~o:!\ nnd development activities including the formulation of 

han •c Policy and efforts towards the attainment of Vision 

in r ·ponsc to the challenges and opportunities posed by climate 

change. The vt ·wn i ~ r a prosperous and climate change resilient Kenya. The mission 

is to strcn •th ·n ·md f u · nati n ide actions towards climate change adaptation and GHG emission 

mitigation. Th purpo · f the ational Climate Change Response Strategy (NCCRS) is to put in place 

robust mea ure needed to address most, if not all, of the challenges posed by climate variability and 
change. 

This is the first time Kenya developed a document of this kind dedicated to addressing threats posed by 

climate change as well as taking advantage of any opportunity. The strategy document acknowledges the 

need for adaptation and mitigation in order to cushion keys sectors of the economy against impacts of 

climate change. The NCCRS also confirms that there is less information on climate change and there 
lacks policies to deal directly with climate change. 

The NCCRS tackles issues at the national level and at a macro scale which has not yet trickled down to 

local situations. Urban informal settlements have not been adequately considered and thus, the need to 

highlight the importance of site specific interventions and legal provision for the same. 

2.13.3 Draft ational Policy for Disaster Management in Kenya, 2009 
Kenya lacks a flood management policy and only reacts to flooding whenever it occurs. Flooding i 

classified as a disaster and it is only partly covered in disaster policies which are also wanting. Thi 

policy partly covers flooding as a disaster and thus not comprehen ive to provide an effective flo d 

management especially where the informal settlement are concerned. 

'lhe poli • r 

rtn 

17-C the central role of Climate hange in any u tainable, plann d nd int 
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for Special Programmes in the Office of Pre ident is responsible to coordinate Disaster Risk Reduction 
initiatives within a unified polic mew rk in n proactive manner at all levels. The Policy aims to 
increase and sustain r i1i n 'uln~.: rahl c mmunities to hazards through diversification of their 
livelihoods and c ping m ·h.mi 111 • 'lin , entail a shift from the short term relief responses to 
development . Th · Poh · ay in preserving life and minimizing suffering by providing 
sufficient and tun ly .. h ~ min inti rmation on potential hazards that may result to disasters. It will 
al aim at all •vtatm> ·utli rin b providing timely and appropriate response mechanisms for disaster 
victim·. Kib m mfi nnal ettlement is one of the vulnerable groups to climate change and natural 
disa ters 'uch as floods. The policy thus, addresses this group and has provision for increasing their 
resilience to flood hazards. 

2.13.4 National Disaster Response Plan, 2009 

The plan acknowledges flood as one of the disasters comprising Kenya's disasters profile. In the pursuit 
of effective and timely response to disasters, the Government through the Ministry of State for Special 
Programmes and National Disaster Operations Centre -Ministry of State for Provincial Administration 
and Internal Security formulated this National Disaster Response Plan. The response plan seeks to build 
the resilience of nations and communities to disasters by strengthening disaster preparedness for 
effective response at all levels. This plan serves to confirm the arrangements in Kenya to effectively 
address disaster response issues in order to lessen the impact of the disasters once they occur. The 
responsibility for the implementation of the plan is that of the Ministry for State for Special Programmes 
in conjunction with National Disaster Operation Centre. The NDRP has established lead and support 
organi:mtions for emergency response in case of floods . The lead agency i the Mini try of tate for 

pecial Programmes (MSSP) while the support organi:mtions includes: NDO , Kenya Metrological 
Department, ational Youth, Fire Bngade, Agriculture Department, Pohce, We tern Kenya mmumty 
Dri en and Flood Mitigation Project, military, Metrological Department, Water anttati n 
Departrn nt C mmunity, Kenya Red , Min of Health, Li e t ck and 

I pm nt, Provincial Admin, U · , Min of ·n r ·, R d and Publi W rk KPA, K AA, 



2.13.5 Other Relevant Legi lation 

Environmental Management nd rdin tion Act (EMCA) of 1999 

The Environmental Manag m m , nd l t l rdination Act has elaborated provisions for protection and 

conservation of nvtr nm nt \ ith 'l •th r fcrences to rivers, lakes and wetlands. Paragraph 42 (4) 

empowers the N•ttt m tl Fn ir nm nt·J Management Authority (NEMA) to issue guidelines for 

management ofth ·nvir )lltn ·nt Jake and rivers in consultation with relevant agencies. 

Thi ' i · rclcvrutt Ill th mana ment of the rivers and streams flowing through Kibera to ensure it does 

not cau · hwnru1 lifl disruption through floods. The riparian reserves which are protected areas are also 

supported by thi legal document. EMCA also has important provision on carrying out of an 

environmental impact assessment prior to development of any building structure. This provision seems 

not to have any feasibility in Kibera informal settlement structures which do not consider the legal 
statutes. 

The Water Act of2002 

The Water Act provides for development of a "Catchment management strategy" for protection and 

control of water resources. It specifically provides for protection of catchment areas. This is a significant 

enabling provision, which, in practical application, may substantially reduce flood hazard. The subject 

of flood management is dealt with by the Water Department under the Ministry of Water Resources 

Management and Development (MWRMD). The district units of MWRMD also report on the flood 

situation. In the water department, there is no section to deal exclusively with flood management i ue . 

The procedure for monitoring is ad hoc as there are no field taffs dedicated to keep track of flo d 

situations or to take preventive or remedial measures during or after the floods . Planning of flo d 

mitigation measure should also be factored in to the Integrated Water Re urce mana ment and 

entru ed to Ri er B in Organizati n . These Basin Organization can therefore provide a [! rum fl r th 

effe tive parti ipati n of the c mmunitte m planning of fl mtttgahon me ure c n. idering th 
b in plannin unit . 
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thus mandated by this act to consider, appr and control development in Kibera informal settlements. 

The act also has provision on d I phy ical development plan and various action plans 

which are prepared for ffi i nt u · land , nd buildings. This thus, informs the formulation of a local 

land usc plan for t1 m • t in[! )ntt.tl sl ttl m •nt which will guide development in the flood prone village. 

The role of planntn • h 1 · t • ·n •i' n I al mandate by this act in ensuring that humans settlements are 

located and bmlt m · tf· pi • • · th rwi it recommends for an environmental impact assessment to be 

conducted in lin· wiUt pr ,; i n fEMCA. 

The Local Government ct (CAP 265) 

This is an act of parliament that gives power to the local authorities to control development and provide 

basic services and facilities to their areas of jurisdiction. The legal mandate thus empowers the City 

Council of Nairobi in performing these duties in Kibera slums since it is within its area of jurisdiction. 

2.14 Emerging Issues 

While the impacts of climate change are felt around the world, they are distributed unevenly with some 
areas and people being affected more than others. Vulnerability to climate change is also distributed 

unevenly in cities and towns, with some groups being impacted more severely than others. The literature 

on vulnerability section has explained one of the most climate change vulnerable groups who will 
require additional consideration in any climate planning initiative - the urban poor who live in the 

informal settlements. This is the case of the Kibera informal settlement where the study was undertaken . 

It has been widely acknowledged in the literature that climate change has a di proportionate impact on 

the live of people living in poverty. Due to this group's poverty, their capacity to reduce or avotd their 

exposure to direct and indirect climate change impacts is also reduced. In addition to hazard threat , thi 

group' ri k i c mpounded by U1eir more limit d ability to c pe wtth th c n equ nee f any chmate 
chan e impact (that i ; illne , injury or lo. of income, li elihood or as t ) rt , 

ple' exposure to climate chan e impa t and climate chan 
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strategies of the Western Kenya and the Lake Victoria basin as specific flood prone areas. The strategy 

proposed for these regions cannot be ad pt d in Kibera because this included dykes which is not feasible 

in the study area. The pohcy g p L thu. n cntical emerging area brought by this research. A National 

Policy on Flood Manag m nf ha: n t l en fonnulated despite being proposed in the flood management 

strategy. This should be f nnulatcd and adopted based on the Integrated Flood Management concept 

integrating lrutd rutd wat ·r mana ement through the process of Integrated Water Resource Management 

(IWRM). 

An effective and evolving inter-sector coordination mechanism should be established at various levels to 

plan and implement pre-disaster and post-disaster flood prevention and mitigation measures. There is 

need to strengthen linkage between MWRMD, Disaster Operations Centre (DOC) and Kenya 

Meteorological Department (KMD) to develop an integrated flood forecasting and disaster management 

system. Existing disaster management mechanism is geared primarily to deal with rescue and relief 

measures and not towards preventive action to minimize the disaster itself. There is need to develop a 

clear fiscal policy on flood management in consultation with the Finance Ministry. The need for 

capacity building at various levels and in different organizations/ institutions is needed. A 

comprehensive capacity building programme on flood management issues should be prepared and 

implemented. 

2.14.1 Conceptual Framework 

The conceptual framework takes into account the major variables which the literature review has 

brought out. This includes the vulnerability factors; the policy and legislative framework for flood 

management and climate change; the role of planning practice and; the coping capacity. Thi 1 a 

presented in the diagram below: 



Figure 2.2 The Conceptual Framework 

Source: Author, 2012 



CHAPTER THREE: BA KGROUND TO THE STUDY AREA 
3.1 Location of Study r a 

This study was und rt k n tn Stlan '<l Villa c, one of the villages in Kibera informal settlements located in Nairobi~ Kcnyu Ktbcru ts I a ted at latitude I o l8'45"S and longitude 36°47'11"£. It is situated at about 7 Km ' uthwcst f the BD of Nairobi and occupies an area of approximately 223.2 sq.km. Kiberu i · the larg ·t and the most densely populated informal settlements in the City of Nairobi. The infom1al · ttlement was home to 355,188 people with a population density of 1592 per sq.km according to the 2009 Kenya Population Census Report. It is made up of 14 villages: Lindi, Soweto (East and West), Makina, Kianda, Mashimoni, Kisumu Ndogo, Laini Saba, Silanga , Kambi Muru, Gatwekera, Kianda, Mkongeni and Soweto of Kiamla. The land on which the slum rests belongs to the Government of Kenya. However, private individuals own the structures. There is inadequate provision of basic infrastructural services and poor shelters. 
Map 3.1 National Context of the Study Area; Location of Nairobi within the Kenyan context 

urce http:/ 



Map 3.2: Regional Conte t of the tudy Area; Location of Kibera Informal Settlements within the Nairobi Context 
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3.1.1 Background ofSilanga Village in Kibera Informal Settlements 

N 

A 

Silanga village covers an area measuring approximately 0.2 Square Kilometers. It has a total population of 17,363 people according to the 2009 Kenya Population Census Report. The male con tituted 10,198 While the female constituted 7,165 of the total population. The male con titute 59°/o of the total I>Opulation while that of female tands at 41%. This means there are m re male a c mpared to th female . ampling of thi population will take into a ount thi fa t to n ur a pr repr ntation f th udy area . The populati n d n ity in ilan 'a kit 
h u h ld . It h n ra, ld iz 

infi nnal ttl m nt nud ro h % ml r ito th t l , ir bi it. whi h i 



3.8%. This is the highest growth rate in th w rld and it is likely to double in the next 30 years if positive intervention measures ar n t put in place (UNDP, 2007). 
Figure 3.1 Population , tru 
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Map 3.3: Neighbourhood Context; Location of Silanga Village within Kibera Informal Settlements 
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Map 3.4: Local Context; Silanga Village 

Adapted from the Ministry of Housing; kenya 

3.2 Climatic Conditions 

Kibera lies at an altitude of 1600-1850 Meters above the sea level. Under the KOppen climate 

classification, the area has a subtropical highland climate. The sunniest and warme t part of the year i 

fr m December to March, when temperatures average the mid-twentie during the day though the 

v nin are cool especially in the June/July ason when the temperature drop to 10 The mean 

m imum t mp rature for thi period i 24 o • Th r ar two rain n Mar h-Ma and Augu t-

part f the ear i ju t after the fir t rain wh n, unttl pt mb r, 
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the rains April/May and December, the area an hardly be traversed on foot because of the excess storm 
water generated by the rainfall . 

3.3 Geology and Soit 

The topography i 

earthquake and trcm 1 

l ' t lm t flat. As Nairobi is adjacent to the Rift Valley, minor 

occur. The soils of the area are products of weathering of mainly 
volcanic rocks. Weath nng has produced red soils that reach more than 50 feet (15m) in thickness. 
Structures are often constructed on top of this unstable ground, increasing the disaster risks especially 
during flooding. 

3.4 Hydrology 

Key physical features include the Gatwekira and Ng'ong rivers and the Nairobi dam which is adjacent to 

Silanga Village. There are other small streams passing through the informal settlements. The ground and 
surface water quality is polluted in Kibera slum, owing to both domestic and industrial pollution 
discharges to a poorly designed and inadequately supplied drainage system. (Ndede, 2002) argues that 
detected pollution in water emanates from hydro-chemical characteristics of water bearing rocks. The 
residents do not use the water from these sources for domestic uses but use them for small agricultural 
practices and cleaning activities. These water bodies are also the sources of flooding when it rains. 

Plate 3.1 Mis-Use of the Ng'ong River 



3.5 Vegetation 

Kibera was once a green area oc upi db , rc t in the 1940s and 1950s. Currently, the area is densely 

populated with scanty vegetati n wht~h can nl be found along the drainage features such as the along 

Ng'ong River, Gatwekir•t Rtv ·rand Natr 1 dam. 

3.6 Incomes 

Almost three quarters of Kibera s households earn less than Kenya shillings 10,000 per month~ with an 

average of five people per household, this translates to approximately one dollar per person per day- the 

U.N. standard of poverty. Maintaining housing affordability remains a major challenge to any upgrading 

or redevelopment project. Any fees for water, sanitation, electricity or rubbish collection may further 

burden households. Taxation on regularized or legally recognized land or shelter increases financial 

obligations even more. The dependency ratio is 1:5 which is considerate high pointing out to the level of 

poverty within the informal settlements. 

3. 7 Environmental Concerns 

The structures in Kibera informal settlements are located on riparian land along the rivers which are 

flood prone. The haphazard dumping of residential and commercial wastes into the river streams and the 

Nairobi dam have polluted these water sources. Direct disposal of fecal matters into the streams as an 

easy way of waste discharge have resulted to black waters, environmental hazards and health problems. 

These problems are compounded when the area floods as most of the shacks are washed away by flash 

and riverine floods . 

3.8 Cases of Flooding In Nairobi's Kibera Informal Settlement 

60% of the population in Nairobi live in the Shuns. The slum dwellers face abject poverty and 

circumstances which force them to live in deplorable environments oblivious of the ri k involved . 

Although mo t of the land that the I urns it on have been red marked and inhibitor 1 ued with evtchon 

n tice, the high c t of living around the city ha een ·lum contmue to mu hr m m all c rn r f 

air hi . Th lum are built in prohibited area uch amp region , near airport , o r pipeltn , und r 

hi, \ Ita e power cabl r near chemical c mpanie , wh r di t rs ar r. 

up · n ' th 1 nd wh p 
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on each side of the pipeline. However th r id nt shmgged the notice unaware of the threats posed by 

their environment coupled with th tgn of the authority who in many occasions fails to enforce 

law and instead collude with , ntpul u. landlords to break the law by erecting illegal structures. 

Although such a huge scale ha: n t lut au thcr lum yet, conditions are similar and if safety measures 

are not urgently taken. Kenyan· tmght n be mourning more deaths in the near future. Fires are not the 

only risks prevalent in Nau b1' lums. OCHA highlights terrorism attacks, floods, social conflicts, 

disease outbreaks insufficient access to water and sanitation, high risk of gender-based violence and 

food insecurity as some of the major issues facing urban communities. 

Kibera, the largest slum in Africa is a time bomb waiting to explode any time soon if the living 

conditions are not improved. Some of Kibera Line Saba residents construct carton houses during the 

night on the railway line and comfortably spend the night only evacuating when they hear of a train hoot 

in the distance. Others have constructed living quarters close to the railway line and even do business on 

it as usual under the watch of the same authorities that issue warnings. If we draw examples from 

countries like India where train accidents have been fatal, Kibera could witness the worst disaster in the 

country's history. 

This year; 2012, flash floods were experienced in various parts of Nairobi' s slum areas such as Mathare 

and Kibera. More than 300 people were displaced while one person died when Nairobi river burst its 

hanks in Mathare slums. The floods were triggered by rainfall upstream in Kiambu leading to the 

flooding of the river that passes through Mathare slums. The tragedy happened at night when residents 

Were sleeping. The raging waters washed away houses and its contents. The affected area in the slum 

tretches downstream for about three kilometers and almost all makeshifts nearby were submerged by 
water. 

The ituation is not different from other slums like Kibera under study. Thi is becau e the settlement 

are located in flood prone areas which are riparian reserve next to tream and n er . 



Plate 3.2 Flooding In Mathare Slum (2012) 

I<ibera is located in a rugged terrain which consists of valleys and hills. There are several drainage features which are intersected by five streams, which all drain their waters into the Nairobi Dam adjacent to Silanga Village. During the heavy rains, excess water from surface runoff travels over the slum land and ends up in the streams. These become overflowing, raging currents, grinding everything in their way, washing away houses, paths, garbage and people. Flooding in the slums found in Nairobi are major incidents which should trigger wide coverage. 

In 2010, there were more than 50 houses which were severely damaged, displacing the inhabitants in Kibera slums. One school was completely swept away. This damage was documented by OCHA who rushed to the scene to assess the extent of the damage caused by floods. A team from CHA collected data point of all the damaged objects which were mostly located on the banks of the streams through the lum. In a testimony to Kibera's obstinate spirit, many of the damaged objects were already being r Paired and rebuilt when the team arrived at the site. The path in ide the lum, to , were bemg fi . d by · oup of oung lunt r . Pe ple organized them lve without wattlng ~ r any kmd of h lp r tnt rv nti n r m th rganic rea ti n of the tum t it w und . The t am 
on th pnm • dam 
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Map 3.5: Kibera Flooding 
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Lessons learnt by OCHA from Flooding 

• The importance of having lo pl 

activated at any time. B c u: 

shortened to only a coup I • lf ia., ·. 

perience in Slums 

n t h ground, trained in data collection, which can be 

th time in which information was available to OCHA was 

• The infonnation on repair d · c uld be used to make a case for compensations. 

• Visibility matters: ·v n maJ r e ents with many deaths and widespread destruction can go mostly 

unnoticed by the out ide world when they affect marginalized places like Kibera. Recording 

information on damage, be it on a map or through local newscasts and papers, is the crucial first step 

to mobilize help in support of the local community. 



CHAPTER FO R: RE EAR H METHODOLOGY 

4.1 Research Design 

The study used survey re ar h d ·i •n "hich i · ai o referred to as non-experimental. This is a research 
design in which an e pcnm ·ntal aria I i not mtroduced but measures can be taken. Control is given 
on what is to be observ d. and ·h n the ob crvation is taking place. The main purpose of using this type 
of research is to ass · · th relation hip between or among variables. In this case, flooding and climate 
change were the research variables whereby flooding is the depended variable whereas climate change is 
an independent variable. The study sought to examine the correlation between climate change and 
flooding just as explained from the literature review. Both qualitative and quantitative techniques were 
used in this study. 

4.2 Research Population 

The target population comprised of all households living in the flood prone Silanga Village in Kibera 
informal settlement. In addition, key institutional representatives of the ministries dealing with floods 
Were also part of the target population. Others included the Non-Governmental Organizations working 
in Kibera, Community Based Organizations, Youth GToups and Women GToups of Kibera Informal 
Settlements. However, due to resource and time limitation, the accessible population comprised those 
households sampled from the population of Silanga village and key informants from the City Council of 
Nairobi, Ministry of State for Special Programs, Ministry of Water, Ministry of Environment, NGOs and 
CBos. 

4.3 ampling Method 

imple random method was used in the sampling of households to be interviewed in Silanga Village. 
the total number of households in Silanga Village accordmg to the 2009 Kenya Population en u 
Report w 6,164. A sample ize of 147 hou holds was arrived at by u of the ba tc impl rand m 
fonnula a di u d bel w. 
lb iz fi r a populati n-b d urv 

fth vari ble of int r t - f1 d uln 

and (iii th pt bl mar 'no rror. 

d t nnin d larg I b 

i i) t h d i r d l ' 



For a survey design based on a simple rand m nmpl the ample size required was calculated 

according to the following formula . 

Formula: 

n== ex p(l-p) 

Description: 

n :::: required sample tze 

t ==confidence level at 95°•o (standard value of 1.96) 

P == estimated prevalence of flooding in the project area 

m ==margin of error at 5% (standard value of0.05) 

The sample size was objectively chosen and had high probability of being representative of the 

population. 

Purposive sampling method was used to get key informants from the City Council of Nairobi, Ministry 

of State for Special Programs, Ministry of Water, Ministry of Environment, NGOs and CBOs, Youth 

and Women Groups. The use of purposive sampling is justified since the relevant departments within the 

government ministries were to be contacted through key informants thus, a determinant of the sample 

size which was mainly one for each ministry. Sampling for NGO, CBO, Youth and women groups 

contacted for this research was established through snowball method whereby knowledge of existence of 

an NGO working in K.ibera and helping in the area of flooding was passed during the interviews and the 

number grew bigger from an initial smaller number. 

Table 4.1 Sampling Distribution 

le Size 
147 

3 
3 
2 
3 

f 



4.4 Data Collection Methods 

Primary and secondary data colle ti n m th . ' r used in this study. 

4.4.1 Secondary Data ollt.-ction 

This involved library and de· t p ·tudie on the current knowledge of theory and variables used in 
climate change research · w ll tmpacts of climate change and flooding in informal settlements. 
Literature review narrowed down to flooding and climate change in Kenya, vulnerability of the informal 
settlements, the role of urban planning in climate change adaptation and the legal, policy and 
institutional framework for flood management and climate change adaptation in Kenya. 
Sources of this information were found through literature review of published books, government 
documents and journals, acts of parliament, policy and strategy papers whose topics were of relevance to 
this research project. Web based information also formed an important source of secondary data. All the 
sources have been well acknowledged in this report. 

4.4.2 Primary Data Collection 

This was mainly based on field work whereby investigations on local knowledge and solutions to 
climate change challenges focusing on flood risks management was conducted to inform the formulation 
of a sustainable adaptive strategies and mitigation measures, in urban informal settlements. 

Focus group discussions and workshops sessions were held with stakeholders to assess their awareness 
of climate change vulnerabilities and their understanding of climate change adaptations in the informal 
settlements. Discussions with actors in flood management sought to collect information on whether 
these actors are aware of the effects of climate change and variability in Silanga ettlements and on any 
tneasures they take to mitigate the impacts of climate change on flooding in the informal settlement 

llou hold que tionnaire , and key informant interview schedule were used to collect primary data. 
Oth r techniqu includ d th u of a geographical po ition t m ( P ) t map out fl d pr n 

ill n type f tructure material u f th nd etlvir nm nt 1 d and t in f ph tor aph m dditi n t qu ti nn ir admini t ti n nd . 
ant rv:i 



4.5. Data Analysis and Synthesis 

Th.is is whereby the data collected fr m th t ld .:-urvcy, was cleaned, sieved, analyzed and synthesized 
for meaningful interpretation 

qualitative method of dntn ·m tl 

rc • u~h findm '. Thi research has involved both quantitative and 

ualitattve data was analyzed by use of logical analysis which is 
also called matrix analy ·i ·. Thi · i · neralized causation and logical reasoning on the study findings 
from Focus Group Di · ·u · ·i n . The household questionnaires were coded and the data keyed into a 
computer using SP S programme for analysis. This is mainly for quantitative type of data collected 
from the field work and helped in statistical analysis. Mapping using Geographic Information System 
(GIS) was used in this research to locate important features such as the building structures, rivers, access 
Paths and the Nairobi dam. Use of GIS was also an important tool in mapping out flood prone zones in 
Silanga which acts as an informative tool in controlling development in the floodplains. 

4.6 Data Presentation 

The analyzed data was presented in form of a compiled research study report. This report has graphs, 
flow charts, pie-charts, photographs, diagrams, figures, plates and tables as generated from data analysis 
representing information gathered from the field survey. Of importance are maps indicating the research 
Project site location at national, regional and local contexts, flood disaster prone areas as well as areas 
adversely affected by floods in the past. A proposed land use plan for flood management is presented in 
form of a map which indicates zoning of various land uses in Silanga informal settlement. A designed 
Implementation framework has been presented in form of a matrix and table. Graphical impressions 
have also been used to illustrate the envisioned scenarios in the quest to manage floods in Silanga. The 
compilation of all these presentation types makes up this research project report. 



CHAPTER FIVE: R R H FINDINGS AND ANALYSIS 

S.llntroduction 

The chapter give the findin •: >I thi · r · ar h project u ing the information gathered from the field 

Work conducted a :p ·cifi ·d in th m th logy chapter. The findings are presented following the 

objectives of thi tudy. Th chapt r 'tart w1th giving the general socio -economic characteristics of the 

respondent sampled fr m th \ hole population. The socio economic attributes consists of the level of 

monthly income, level of education, sex composition of the respondent and their places of work. The 

findings on causes of flooding in Silanga Village, effects of the floods and the factors that contribute to 

VUlnerability of people living in the informal settlement to flooding are discussed in line with climate 

change adaptation. All these research findings bring out the vulnerability of the Silanga Village to 

flooding. In addition, the chapter presents the existing local adaptation strategies to curb flooding in 

Silanga Village. The roles of different actors in flood management are also discussed herein. 

5.1.1 Socio-Economic attributes of the Respondents 

Figure 5.1 indicates the average monthly income of the respondents who participated in interviews 

Carried out in Silanga Village. 

Figure 5.1 Average Monthly Incomes of the Respondents 
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From the above pie chart, it is seen that 36% f th pe pie in Silanga village earn a monthly income of 
between Ksh.l,OOO-kshs 5,000. Tht i fi 11 d b 29% who earn monthly income of between kshs. 
5001- KshslO,OOO. 11% ofth p pul tt n ·am am nthly income of between ksh.10,001-Ksh.15,000 
whereas 9% earn le than K:h I () 0. 1 he 111 m level is an indicator of socio-economic vulnerability 
of the respondents who liv 111 th in~ nnal ettlement of Silanga Village. As earlier discussed in the 
literature review, poverty in r · e the vulnerability of communities to flood disasters and also 
detennines their adaptive capa ity and period of recovery after suffering loss from flash floods. The 
mcomes as presented in the chart above reflect the meager capacity of the residents to cope and respond 
to climate change impacts. The level of income also determines the affordability of housing structures 
thus, contributing to socio-economic vulnerability. This means that the residents can only afford the 
houses in the informal settlement which are inadequately serviced to withstand extreme climatic change 
unpacts such as floods. A comparison with the larger Kibera neighbourhood indicates that about three 
quarters of Kibera's households earn less than Kenya shillings 10,000 per month; with an average of 
five people per household, this translates to approximately one dollar per person per day- the U.N. 
standard of poverty. Income levels is thus a measure of determining the socio economic vulnerability of 
the urban informal settlers to climate change impacts and flood disasters. 

~.1.2 Place ofwork of the respondents 

A majority of the respondents earn their livelihood from within Kibera informal settlement. This is 
Critical when it comes to climate change adaptation and flood management since there is need to protect 
the residents's source oflivelihood as well as place for residence. This considers the sustainability of the 
urban infonnal economic activities in the quest to offer security of tenure in the variou fonn of 
employment within the settlements. given that a larger percentage of the residents earn their living 
Within the settlement, then lack of flood mitigation and management will only threaten their only urce 
of income and affected re idents will lose everything they own mcreasing further the economic tre . 
lhe literature pointed to the need to link peoples livelihood to flood management mechantsm a t 
u ain th envir nment where pe ple li e and operate their bu ine . 

e pie chart b l indi t th p r nt of th ming th ir in m rom within nd with ut 
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Figure 5.2: Respondents Place of Work 

PI of Work 

Source: Field Survey; 2012 

5.1.3 Gender Composition of the Respondents 
The respondents in the research study were fairly balanced. 56% of the accessible population comprised of males while 44% represented the female. The more males is attributed to the fact that there are more In.ales than females in Silanga informal settlement as pointed out in chapter three. Gender consideration ts relevant in flood management and adaptation so that the issues affecting both genders are addressed in the research and proper recommendations made to suit the whole population. This is therefore a gender aggregate research findings whereby the respondents were proportionate to the whole population and bias was reduced by observing objectivity in including both genders in the research.the views used herein this report thus, informs strategies that are suitable for both the males and females in the urban infonnai settlement. 

li'igure 5.3: Respondents Gender 

Gender of the Respondents 

ur ield ur-.:c ; 2012 

,, 



5.1.4 Level of Education 

The literature review chapter outlin d th tm rtancc of education levels in determining the adaptive 

capacity of a community to chm t ·h. n ) unpact . ood local, technical and political knowledge; 

human resource (labour) to 1: ·i ·t in und ·rt· king climate change planning work and the ability to 

scientifically under'tand chmah: han and flood management are necessary factors to consider. 

Majorities of the p opt in th tnfi nnal ettlements are not able to access quality education and faces the 

challenge of school drop outs. About 40% of the respondents reached secondary level and only 15% 

have accessed higher learning institutions which are mainly technical training institutions. The level of 

knowledge base is important in developing flood management policies and plans and conducting 

community training and awareness programmes for easier interpretation of information channeled to the 

community in regard to climate information and forecasting such as in early warning systems. The 

figure below shows the various levels of educations that the respondents reached. 

Figure 5.4: Respondents level of education 

No response 

College/ University 

Vocational Training 
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Source: Field Survey; 2012 

5.2 au of Flood in ilanga Village 
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the start of the long rains in April to be a maj r tim when they are faced with flooding. 23% could not 

predict the rainy seasons of the area du 1 w ath r variations over time. Only 3% acknowledged there is 

an abrupt change of rainfa11 patt rn in 1h 1r~a in the recent past years. 

1 .25 
6 .875 

• 0 .625 1 .25 

Source: Field Survey, 2012 
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Rainfall was a major cause of flooding across the country as previously discussed in the literature review 

chapter. The study findings confirms to the linkage between heavy rainfall and flooding occurrence even 

lll urban informal settlements of Kibera. This comes in form of flash floods, raging surface runoffs and 

river floods after heavy downpours affecting the residents in Silanga informal settlement. 

b) Congestion of House Structures 

The overcrowding nature of the housing structures in Silanga Village presents a cause for flooding 

VUlnerabilities. Figure 5.1 indicates congestion contributes 1.25% to flooding as told by the respondents 

dUring the survey. The slum dwellers explained that lack of space for channeling storm water and 

PUtting up new storm water drains due to overcrowding of house structures contributes to flooding 

because the covered ground by roofs increases surface run off wtth nowhere to channel the water. The 

flOOding cau mas damage on the overcrowded settlement especially when fl h fl ds ccur. Thi 

8 Uniqu fa t r which the literature review did n t point out a a cau for f1 

ch ct r of the urban in~ rmal ettlem nt which pre 
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An Ov rvt o ro d. d Stlanga Informal Settlement. 
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c) Lack of Proper Solid Waste Disposal 

Blocked drains accounted 7% to the causes of floods. Respondents pointed the lack of proper solid 

Waste management within Silanga Village. It was cited that vendors in the groceries business and other 

commercial activities besides the households contribute to the blockage of drains since they dump their 

garbage directly in the open drains. This contributes to blockage of drainage channels which would 

Otherwise drain away the storm water causing flooding. Poor dumping of solid wastes was a cause for 

flooding in the City of Nairobi during the recent floods (April, 2012) which blocked the storm water 

drain incapacitating them from draining the excess storm water from surface runoff. This factor has not 

COme out clearly in the literature reviewed. Flooding in the urban areas has been largely as ciated with 

Po r onn water drain pre nted in the literature. Thi tudy has gone further and e tablt h d t11 

r draina wh reby Ia k of pr per lid w di c ntri ut t th 

ut r th r f lid 
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Fl d N , n r River Showing Floating Wastes 
urcl: . Fi Jd urvcy; 2012 

d) Lack of Proper Liquid Waste Disposal 

Sections of Silanga Village do not have a sewer line for liquid waste disposal. The residents said that 

they have no option other than to dispose all their waste water and fecal matters on the narrow trenches 

in front of the housing structures. This poor disposal of liquid waste aggravates the situation and 

contributes to temporal flooding even after light rainfall. The storm water mixes with the sewer on the 

trenches overwhelming their capacity to drain away thus causing flooding. This is a unique factor that 

has not been tackled in the literature review. The reason to this is that the informal settlement is 

inadequately covered by a sewer line for liquid waste disposal thus, residents resort to u e of flying 

toilets and direct defecation into the existing open trenches that are used as torm water drain . 

e) Riparian ttlemen 

Silanga Village i bord red by N'gong River to the North, Nairobi dam to the We t and atwek ra 
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of an alternative space to live and the riparian land i an opporttmity they utilize oblivious of the danger 
they expose themselves. Location f ttl m nt. m th flood plains has been cited in the literature 
review as one of the factor contnbutin ~ t vulnaabilit to floods and causing flood disasters in Kenya. 
This is also a similar ca. e to th • lmtl nt d f tl ding in Mathare slums; Nairobi. 

f) Lack of Planning within Ki ra Informal Settlements 
There is no planning in ilanga Village given that it is classified as an informal settlement. Lack of 
Planning mean there lack basic infrastructure and if any, inadequate to serve the people efficiently. 
This explains the overcrowding of housing structures, poor access roads, lack of proper waste disposal 
and management. This compounds the problem of flooding in the locality even in times of response to 
flood disasters and rescue missions. The lack of planning was an observation made on the site and this is 
a site specific cause contributing to flooding in the urban informal settlements. The planning regulations 
have not been enforced especially on restriction of human settlements on riparian zones and building 
Standards. 

5.3 Effects of Flooding in Silanga Village 

This section mainly discusses the significance and the need to propose ways of reducing the 
VUlnerability of the informal settlements by discussing the effects of flooding. The discussion is based 
on what the respondents view during the household survey. 

5.3.1 Negative Effects of Flooding in Silanga 

As discussed earlier in literature review chapter, flood disasters have immense effects on human 
8Ystems, livestock, agriculture, water resources and the economic sectors of the country. Effects of 
climate change and flooding is more felt by the vulnerable group who mostly consists of the poor living 
10 the lurns. This section will dtscu s the effects of flooding in the tudy area and relation is made to the 
reviewed literature. This is because of ite specific features whtch require a local context approach that 
the udy embrac d. 



a) Destruction of Roads and Bridge 

The normal daily activities are interrupt ' h n n din occurs. This result to; transport paralysis 

Source: Field Survey, 2011; Courtesy ofSadique K.I 

b) Outbreak of Diseases 

(9.4%) which account to 29.4% of all the 

cial-economic life negatively. 

A section of busted Ng'ong 
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the other. 

The river passes through Silanga 

Village draining its waters to the 

Nairobi dam. Silanga residents 
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the neighbourhood during 

flooding that destroys bridges. 

Outbreak of diseases represents 18% of the effects associated with flooding in Silanga Village. The 

flooded and stagnant dirty and polluted water are the cause of waterborne diseases such as typhoid, 

malarial, dysentery and cholera. Air pollution, a resultant of oduor from the flooded sewer adds to 

infections. Children play in the dirty flooded water and in the event get contaminants to cause diseases. 

c) D truction of Properti 

Propertie are lo during severe flooding. This accounted for 20.7% of the total effects of flooding in 

ilan a Village. The hou ing tructure are swept away by flo ded water carrying personal belonging 

and d roying th h u ing tructure . 'I hi i b cau e th hou tructure ar n t tr ng n ugh t with 
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within the settlement. This represents a significant percentage of those who suffer workplace loss and 

business investments in the event offl dm . 

d) Loss of Life 

Loss of life and propcrtic · ac · unl d t t 22% of the effects of floods in the informal settlement of 

Silanga. The most vulncrubl t ·uc umb to flooding are children as they are carried and buried by flash 

floods after a heavy downpours. Death also occur when the poorly built structures collapse and burry 

people after a heavy downpour. Mud slides also occur and kill people in dangerous sites such as the 

flood plains. 

e) Pain and Agony 

Pain and agony inflicted on the survivors of floods cannot be quantified but it's an emotional loss 

suffered by the community as a result of death of loved ones and property loss. The weak capacity to 

adapt and recover from the loss aggravates the pain and agony that the victims suffer emotionally and 

psychologically. 

5.3.2 Positive Effects of Flooding 

1.2% of the total effects of floods were positive. This consisted of the economic benefit from the casual 

labourers hired to construct bridges on impassible paths and across rivers. Small scale agricultural 

activities also take place with availability of water from the rains and floods. 

From the literature review section, effects of flooding across the country included economic loss 

re ulting to reduced GDP of about 2.4% per annum ~ damages to human settlements and infrastructure; 

lo of propertie , lives, livestoc~ and agricultural plants, and outbreak of di eases both human and 

animal disease . These effects are also felt in the informal settlement of Silanga as di cu ed above 

Lo of propertie live , d struction of infrastructure e pecially roads and outbreak of di a tall 

With the literature review d. 



5.4 Physical, Socio-Economic and Ecologic 1 ulnerability Factors 

Silanga, one of the Villages of Kib ra inti rm. 1 ttlc.:mcnt presents a zone that is highly vulnerable to 

floods within the urban ar a. f Nmr ba it . fh findings on vulnerability status will be discussed 

under three dimcn ion . Th : ' tr 

Silanga's vulnerability t lloodm • 

5.4.1 Physical Vulnerability 

a) Housing Structures Ch racteristi 

are eroded by water from 

floods. (Source; Field Survey, 

2012).The tructures 

crowded with each 

rne uring approximately 8 

[! et by 8 fe t to 1 0 fe t b 

fl t. Thi pr nt ri k 

o 11 m 

nt flt h fl 

t -econ mic and ecological factors that contribute to 

The housing structures in Silanga Village 

characterized by weak building 

materials. The shacks are made out of mud, 

plastered over sticks and boards, or made 

from corrugated iron sheets. A few are 

plastered over with cement and others are 

made of wood material. The roofs are all 

made from corrugated iron. The photo 

below shows weak housing structures which 

are vulnerable to flooding. The mud walls 



housing structures are located at vulnerable it u h a ne, t to the river and streams which is used as 
an easy way of disposing waste. Th r f1 nn t , 11 w for rain water harvesting adding to the storm 
water runnoff. 

b) Streets and Circulation 

The paths leading throu ,h th b m ar narrow and one can touch the structures on both sides of the 
path. In addition, the pathwa eparated at the middle by an open shallow trench that drains storm 
Water, waste water and other liquid wastes. The pathways are also filled with solid wastes such as 
domestic refuse, plastic bags pieces of metal, wood, human wastes among other dirt. These flood at 
every fall of the rains. 

Flood prone internal 
CirculatiOn networks 
which are clogged 
0 \ a re ult of poor 
waste dispo a/. 

Source: held 
Urv y, 2012 

Poor internal street networks 
that act as passage way, 
drainage channel and dumping 
spot adds to the vulnerability 
to flooding in case of rainfall. 

Source; Field Survey, 2012 



Flooded Ng'ong River displaying 

floating solid wastes affecting the 

nearby housing structures. 

Waste Disposal at the Ng'ong River 

d) Vegetation Cover 

'I h 'r' is poor solid and liquid waste disposal and 

mana ,ement within the informal settlement. Blocked 

pen drains by solid materials compounds flooding. 

The inhabitants dump their wastes on any open space 

available and this is mainly the streams and Nairobi 

Dam which clog causing flooding. 

Source: Field Survey, 2012 

There is thin vegetation cover in Silanga Village. Bare ground is prone to soil erosion by floods and 

runoff. 

S.4.2 ocio-Economic Vulnerability 

As d.iscu sed in figure 4.1 on average monthly income for Silanga people, majority of the people in 

Silanga are low income earners (kshs 1,000-5,000). The meager capacity not to be able to cope with 

flood and rec ver fr m to uffered put ilanga as mo t vulnerable to fl ding in ec n mic term . 

I hi concur with the literature r viewed on flood vulnerabili ·of the in[! rmal ttl ment . lh tlan ,a 

r id nt ha 

id n db 

r chan du t th ir lo livin • tandard 

tru tur lo in m d ·imp pr rti . 



5.4.3 Environmental Vulnerability 

Children playing in polluted environment. 
Source Field Survey~ 2012 

The polluted N'gong River, streams and 

the Nairobi dam are maJor 

environmental problems m Silanga 

village. The fact that Silanga Village lies 

next to the clogged and polluted Nairobi 

dam presents a risk of flooding. The 

informal settlement is also situated on a 

flood 

plain which is susceptible to flooding. 

The environmental pollution 1s 

exacerbated during floods which carries 

the top soil exposing the underground laid water pipes which are susceptible to breakage mixing with 

overflowing dirty water thus, causing health problems from consumption of polluted water. The mixing 

of water with sewer is compounded with poor disposal of wastes contributes to the environmental 

VUlnerability of Silanga Village to effects of flooding. 

5.4.4 Institutional Vulnerability 

There is institutional weakness especially in the lack of coordination of activities that could strengthen 

the efforts of the community to climate change adaptation and flood management. The inadequate 

involvement of the community members in the governance structures of some of the institutions 

Working in Silanga misses the real issues at hand and loses the benefit of community collaboration. 

There exists various institutions especially NGOs, CBOs, Youth Groups and Women Groups which 

Work in the larger Kibera informal settlement but are incapacitated in terms of knowledge/training in 

flood management and climate change adaption, equipment and funding in community adaptation . The 

in itution have not also embraced the full involvement of the local re tdent in it ovemance 

tructur thu havin I w involvement of the local in their dect ion and ch ing of n fitm 

COnununit proj t . 



S.S Analysis of Vulnerability Status of ilanga to Flooding 

From the above discussions on phy ic 1. n mi environmental and institutional vulnerability 

factors, an overall rating wa don durin • th mtcrvi 'W with the local residents and this is what their 

response was: 

Figure 5.6 Vulnerability tatu. of Sil n a t Flooding 
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NIB: vulnerability status expressed as percentage ( %) Source: Field Survey; 2012 

Silanga Village is classified as a highly vulnerable (87%) zone to flooding. This is a high percentage 

Which can be attributed to the risks posed by the nature and characteristics of the human settlements as 

earlier discussed. This therefore calls for planning action to avert the vulnerability to building resilience 

<Unong the informal settlement. Planning proposes structural and non-structural measure which reduce 

the physical, socio-economic, environmental and m titutional vulnerabtlity thu , embracing 

u ainability concept in enhancing the living conditions of the urban informal settlement . 

Below i map 4.1 that how the mo t vulnerable zone of tlan a village to floodmg. The are the 

wh r th re i riparian I ati n of h u ing tructur c1 t th riv r and th 

lack onn t r drain du t b ck to b ck n tru ti n f tru turc a in ·n' plain 

d t th up r part f th villa whi h i db a maj r n t nn 

in to n rf: run 



Map 5.1 Summaries of the Most Vulnerable tion of Silanga Village to Flooding 

Drawn By: Author; 2012 Source: Google Map; 2012 

5.6 Existing Local Adaptation Strategies to Flooding 

The field survey conducted in Silanga informal settlement established a number of local adaptation and 

COping mechanisms to flooding. These are both at household level and neighbourhood level. The 

trategies are also discussed in the categories of temporary/short term and long term measure . 

~.6.1 Periodic loving to Higher Ground 

One of the comm n adaptati n trategie i the periodtc moving to afer and higher gr unds durin th 

r in ar the upper part of ib ra m[i rmal ttl m nt c n i ting of 

lm: I 'in 

th 

t. 101 



which the residents attributed to the lack of an alt mati affordable and permanent safer location of 

their housing structures. They erect th it t mnnl"' l'"" and inti nnal structures close to the rivers for easier 

disposal of wastes on the trcam . 'l h n the e riparian zones during the dry seasons and 

temporally migrate when it ram; h • 1 it · th ·ir h u es and properties are at risk of being washed 

away by floods. Tho ·e who d > n tm \ in · mpl time lo e their meager properties in flood waters and 

some even lose their lives wh ·n th t1\' r well and drown people. Some of the residents acknowledged 

living temporally with their famil · friends who have structure on these upper parts of Kibera where 

there is less flooding as compared to the lower parts until the heavy rains subsides. 

5.6.2 Planting of Vegetation along the drains 

This can be seen as a possible intervention to 

prevent flooding. The vegetations planted 

alongside the drainage channel as shown on the 

photo help to absorb water and to hold the soil 

firmly. Silanga has little vegetation cover and 

by planting appropriate vegetation along the 

highly vulnerable zones which includes along 

the drains, streams, rivers and Nairobi dam, the 

residents shelter themselves to the adverse 

flooding. The initiative is mostly practiced by a few households who live along the drains and does not 

extend to the whole village. The vegetation is still a weak adaptation method as it consists of Napier 

&rasses which are also supported by sticks due to their weak stems. The long Napier grass is able to hold 

Water from wa hing on wet areas but is overwhelmed during the heavy rainy seasons leaving the 

households at ri k of flooding. 
-.~~~--~~--

5.6.3 e of obile Footbrid 

Indtvidual hou eholds ere t w den fl tbrid 

pen tren h to th d rat th 

r und in c dr in d \ ith 

nn \\at . 'I hi 1 \ k da t t i n m th d 



since the flood waters rise to the door tep 1 el during th heavy downpour and water seeps into the 

houses. 

5.6.4 Use of Sand Filled Bag. 

soil and cheap labour to lay the bags. When properly 

Used, sand bags are a stable method of preventing 

flooding. The compacted soil bags can be laid along 

river banks and drains and can withstand heavy 

downpour to secure the residents from the risk of 

flood waters. The practice is common among the 

IGbera residents and is used both at household and 

neighbourhood level. 

l'he sand bags are used to temporally fill the 

broken bridge to allow vehicles and peoples 

lllovement from one village of Kibera lum to 

another. 

~.6.5 e of 8 rricad 

Wall are built alon id th river u ing either 

r rru t to c ntr I 

fl in fl int 

b th 

and filled bags are used to raise the ground and 

also to cover wet areas as a way of coping with 

flooding. Sand filled bags are also put across 

broken bridges as a measure to allow for traffic 

movement as shown in the photo below. 

The use of sand bags is widely used as a way of 

preventing flooding since it is affordable and 

uses locally available materials which includes 



put up the walls in order to protect their structure :vhich are on riparian land/river line. There are 

structures which hang onto the river but n t pr t ted by a wall. The use of flood walls has been 

used in many cases of river f1 dmg n i. C( mtl 'tn ntcd by embankments which involve raising the 

banks along the river , de pcnin, f nv ·r channel to hold more water before it floods thus, protecting 

land aratmd them. ThL c( n f nn ·u tama 1 adaptation method when regulated and constructed using 

durable materials that with ·tand ' from flooding and swelling rivers. 

5.6.6 Digging Trenches 

The residents dig trenches fronting their houses 

to drain away flood waters. This 1s 

complemented by regular cleaning/unblocking of 

the trenches to get blocked as a result of poor 

practice of waste disposal leading to stagnant 

polluted water. As a way of preventing flooding, 

some of the residents use garbage bags for solid 

waste disposal which are used to collect all 

Cleaning of the drains. Source: Field Survey~ 2012 garbage and disposed properly. This prevents 

haphazard littering of wastes which add to flooding. Another way of draining flooded water is by 

digging a hole through the house so that the water can fmd its way out. On the same note, residents 

reduce the amount of runoff from their roofs into the drainage by harvesting rain water. They lay their 

basins and any useful wares to collect water from their roof tops. This is challenging as the structures are 

not fitted with gutters which would allow effective roof catchment of rain water. The roofs are 

constructed in a manner that does not allow rain water harvesting due to flat surfaces. Use of flying 

toilets which land on the rooftops also contaminate the collected water posing danger to the health of the 

re ident . However, the frequent cleaning exercises and unblocking of existing storm water drain 

Pr nt, a g od c f reducing fl ding and adapting to chmate change impact 

d pt ti n trat · at PI nnin im n ion 

di 

d t 

th I th n \ c nd nc d t l 



strengthened to sustainably help the community to build r itient to climate change impacts. 24% of the 

respondents said the strategies averag ly pr ent. floodin but are not strong to withstand extreme 

conditions during erratic and heavy do' npt urs ( nl 9% acknowledged that the mechanisms were 

strong adaptation method. Maj nty of th ·~ arc r ·1dmg in houses provided with barricades of concrete 

Walls which at the time :tood 1: th t flood control measure within the informal settlement and 

thus, do not experience flooding . 

Figure 5. 7 Rating of trengtb of tb Local Adaptation Strategies in Silanga 
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The role of planning is to provide sustainable solutions to problems of the informal settlements. As 

Previously discussed in the literature review chapter, various types of plans come in handy and aid in 

climate change adaption in human settlements. This can be linked to some of the above discussed local 

Practices/strategies so as to strengthen them. The flood risks from the vulnerability section should be 

tnainstreamed into city plans, programs, activities, policies and respective plans so as to address them in 

formulating ustainable flood management strategies. The e include: informal ettlement upgrade plan , 

locat economic development strategy, transportation plan, torm water management plan, solid wa te 

tnana em nt plan, er/tiquid management plan , energy management plan , water managem nt plan , 

em Penc mana m nt plan , public health plan which will provid tr ng r adaptati n trat gi 

h I cal trate lie thu inti rm planning f th I urn h u in l and 

rvi mfi d to flood m n m nt. 



5.8 Roles of Different Actors in Flood Management and limate Change Information 

This section covers the third objcctiv of thi r • ar h project which aimed at examining the roles of 

different actors in urban flood manag ·m nt s ctal t fr m the study area. A further examination was 

on the level of local participation m th • 'cmance and decision making of these organizations. The 

residents of Silanga Villag wcr · u lc t id nti the various actors who come into play during floods 

and these agencies range fr m th ,. rnment of Kenya, NGOs, CBOs, Youth Groups, Women groups. 

These can be classified as the civil ocieties working with the informal settlers in improving their living 

environment while empowering the slum dwellers socio economically. The civil societies contacted are 

those which participate in climate change awareness and information and more specifically which 

supports activities that contributes to flood management and climate change adaptation. These are 

discussed as below: 

5.8.1 The Government of Kenya 

The local residents identified the government of Kenya as one of the major actors in flood management 

Which was presented as a reactive response whenever there was severe flooding in the informal 

settlement. The government makes its presence in Kibera informal settlement and helps the community 

by relocating those living around the dam area, providing materials to rebuild the affected houses as 

compensation to the flood victims, sending health workers to spray on mosquitoes which breed on 

stagnant waters, funding of projects while partnering with nongovernmental organizations to manage 

floods, giving relief food and dissemination of information through chiefs. 

The local residents in Silanga Village seemed not to be aware of the government institutions mandated 

to manage floods and assist in climate change information. These institutions were discussed in the 

literature chapter but the field survey established a missing link between the institutions and the local 

People. Thi results to breakdown of communication of climate information and flood disa ter 

Preparedne and mana ement at the practical and local level. The informal ttl ment are not 

8d quat ly covered b th in tituti n and thu an indication of low le el of c mmunity parttctpatt n 

•n th i · n rnakin' in mana ·ng fl and adaptin' t climat chan w1thm the 

bli 1 d •o mm nt in ituti n . 



5.8.2 Kazi Kwa Vijana Initiative: 

The KKV programme was launched in 2009 . It aim wa t employ both urban and rural youth in labour 

intensive public works projects lik r at maint nancc, water harvesting, afforestation and waste 

collection. The government also :upp,)rts a fund providing young people with fmance for self 

employment and entrepreneurial ·kill d ' ·I pmcnt. What's most significant about the project is the level 

of awareness and involvcm nt f the · uth in community projects. In Silanga village, the KKV has 

helped in digging new trenche to drain storm water, unblocking the existing trenches, collection of 

garbage and conducting general clean up exercises in Silanga. 

5.8.3 The City Council of Nairobi 

The City Council of Nairobi is responsible for provision of municipal services such as water supply, 

sewerage and drainage services, solid waste collection and disposal, street lighting among other 

environmental services. This it does through complementing bodies such as the Nairobi water and 

serwerage company. There is inadequate provision of these services in the informal settlement of Kibera 

and thus need to efficiently provide the social amenities in order to reduce the vulnerability of the 

residents to flooding. The council should also be on the fore front in helping the community adapt to the 

climate change and variability through implementation of environmentally friendly development plans. 

5.8.4 Non-Governmental Organizations 

Relevant NGOs that were recognized by the local residents includes: International bodies such as The 

Red Cross Society, World Bank, Amref, Care Kenya, Global Peace, Kilimanjaro Initiatives (KI), and 

Carolina for Kibera. The section below expounds on the activities of Kl in Silanga Village. Its activities 

Were well documented and provided a good case study for mapping of best practices in flood 

management. It is important to note that the research aimed at observing the activities ofNGOs who are 

pecifically involved in flood management and climate change related projects and programmes within 

the informal settlement. 



Plate 5.1: Clean Up Projects by Kilimanjaro Initiative (KI) 

Before, the open drains were 

blocked by solid wastes causing 

flooding. After unblocking the 

drains, there is flow of water 

thus reducing flooding. 

l i ne of the NGOs that initiate community 

t in Silauga informal settlement which help 

in managing flood occurrence through clean up 

exercises. Some of the projects includes: 

constructing new storm drains, unblocking of storm 

water drains, cleaning ofNg'ong River, cleaning of 

the Silanga sports field and upgrading of the same, 

building of gabions and footbridge on Ng'ong 

River, and planting of trees to curb flooding of 

Photos courtesy of (Sadique, Kl) 

1 hi i one of the good practice that theN conduct in tlanga Village. The rganizati n id ntifie 

with th I al adapt tion rat gie. of periodic cleaning the trenche in rd r t drain awa t nn wat r. 
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Plate 5.2: Cleaning of Flooded Silanga Field By Kl 

Two: Cleaning exercise 
organized by KI involving 
members from Silanga Village 

Photo ourte I) 

One: Flooded Silanga Field 
from Ng' ong River before 
rehabilitation by the KI and the 
local residents 

th fi ld a r the le n up~ r h bilit t d nd pl. nt 
nvi11 nm nt l qu lit th in nn 1 ttl m nt 



Plate 5.3 Cleaning of Flooded Ng' ong Riv r b I 

The above shows the cleared Section of 

Ng'ong River which passes through 

Silanga Village after removal of garbage 

from the river channel reducing blockage 

and allowing flow of water. 

The right photo shows KI participating in 

tree planting on the rehabilitated field by 

manage flooding as well as increasing 

vegetation cover of the site. This has 

From a sea of 

garbage to a river. 

Kl project. 
Photo courtesy of Sadique; Kl 

to 

added the environmental value of the field as a multipurpose meeting place. 

The rehabilitated Undugu port field i 

currently in good condttton and bo t mo t of 

the game in Ktbera. It i th nly open pace 

[i r tb wh le fKib rain~ rmal , ttl m nt . 

It wa r h bilit t d KI. 
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5.8.5 CBOs 

The CBOs which help in Community cle n up pr ~ ts r latcd to flood management and climate change 

adaptation consists of the Health W rk rs . • nd llcalth ifc Group. These are CBOs which residents of 

Silanga Village were abl to i<.l•nttf ' durin • th' fi ld urvey. They organize and mobilize the residents 

on the importance of maintuintn • a ·leaner nVIronment free of garbage and training on alternative ways 

of disposing human wn ·t · by di · uraging use of flying toilets and promoting use of latrines with 

facilitation of frequent emptying f the ewer, as well as providing education on ways of maintaining a 

healthy population. 

5.8.6 Youth Groups 

Silanga Youth Groups, Undugu Society, Ghetto Prodigals, Kounkey Design Initiative, Kysport Group, 

Kisua-Kibera, Silanga Ushirika Group were the list of some of the youth groups conducting activities 

and projects in the village aiming at reducing vulnerabilities of the community to flooding menace. The 

youth groups draw members from the Kibera informal settlements and train their own in taking care of 

the environment besides economically empowering the youths and nurturing their talents through sports 

and social media reporting. The youth groups are engaged in collection of garbage around the settlement 

and sensitizing the other residents on importance of proper waste disposal methods. The youth thus, 

become agents of positive change within the informal settlement and raising awareness on cross-cutting 

issues including climate change information. The youth groups partner with other civil societies in 

Carrying out collective community projects such as cleaning of the Ng' ong River. 

5.9 Analysis of Roles of Different Actors in Flood Management in Silanga 

When residents were asked to rank the agencies that help them best in managing flood, the following 

fonned the response: Figure 5.8 Ranking of Acto~nagement 

ource Fteld urve , 20 12 



The civil societies had the highest ranking in t nn. of involvement into flood prevention activities 

within Silanga Village. This shows p r ibili th ) vcmment institutions in flood management 

issues in the informal settlem nt f Kjb fh tVtl society' s presence and involvement in community 

projects which improv th nvtr mm ·nt in t~nn ' of draining storm water and unblocking clogged 

drainage channels arc good f1 ld miti ati n pt cttce . 

Ideally the government pre ·nc should be strong in the area especially when it comes to flood disaster 

management and water catchment management of the Ng'ong River and the conservation of the Nairobi 

dam. The government institutions mandated by different acts of parliament and national strategy papers 

such as those under the ministry of water and irrigation and ministry of special programme should be on 

the forefront in helping communities adapt and deal with flood disasters. The MWI cites the 

involvement of the marginalized communities in its strategy to manage water resources but this is still to 

be implemented at the urban informal settlements. 

The City Council of Nairobi is mandated by the Physical Planning Act and the Local Government Act to 

control development and to provide essential services and infrastructures to the people in its area of 

jUrisdiction. The council has inadequately provided its services to the people living in Silanga village as 

in the larger neighbourhood ofK.ibera slums. 

As a result of lack and inadequate presence of the institutions in flood management and climate change 

adaptation in Kibera informal settlements, local residents have devised ways of coping with flooding 

ilnd adapting to climate change. This calls for strengthening of these adaptation methods and improve 

their capacity and resilience to manage floods in more ustainable ways. This also point out to 

trengthening of the role of the variou institutions so that they can effectlvely adapt to climate change 

ilnd flood management. 
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5.10.1 Emerging Issues in Vulnerability of ilanga to Flooding and Climate Change 

This study has classified Silanga Villag a vuln mbl z nc to flooding and impacts of climate change. 
This is in tandem with the liter, tur r 1 ' \:d whi h p inted that infonnal settlements are one of the 
vulnerable areas to expericnc · f1 din • and ·ar mo t of the risks associated with climate change 
impacts. The vulnerability in 'll·m •a lu i itself in form of physical, socio-economic, environmental 
and institutional factor, a· arh r di u d. Factors which contribute to the physical vulnerability 
include: the poor and weak h u ing structures, lack of a proper waste disposal and management 
methods, riparian location of hou ing structures, and poor streets and circulations. Low income level and 
activities were factors contributing to economic vulnerability while pollution of the environment was the 
main factor contributing to environmental vulnerability. These compounded with weak institutions puts 
Silanga as the most vulnerable area to the effects of climate change and flooding. 

It has also emerged that there is inadequate measures put into place to reduce the vulnerabilities of the 
informal settlements. The institutions which are mandated with controlling development on flood plains 
have not enforced the stipulations in the regulations on building development. This is evident by the 
riparian location of human settlement in Silanga Village and poor buildings. There lacks planning in the 
informal settlement and basic services and infrastructures do not commensurate the high population in 
the slums. 

There is existence of laws and institutions on water resource management where flood management is 
concerned as outlined in the literature review chapter. However, this has not been implemented and 
lllanagement of the river catchments passing through the slums is wanting. The waters in Ng'ong River, 
Gatwekera River and Nairobi dam is polluted and cannot be used as a source of safe-clean drinking 
water. Conservation and protection of these key water features has not been undertaken. 

Di ter re pon in the urban informal settlement is poor as the mandated in titution to handl f1 od 
di er operation and tivitie Jack p ence at the gra r t . Their perati n ar at 
th poor r d n t ric hi h m ·e ace ibilit int the ' lum difficult. Th di 
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5.10.2 Emerging Issues in Existing Local daptation trategies 

The existing local adaptation strategte m ilan ta Vtlla l included periodic migration to safer grounds, 

unconscious planting of vegetation alon , ' t :u as u of mobile foot bridges, compacted sand filled 

bags, construction ofbarriCJ: d w·tll · md t • •ular unblocking of existing open storm drains. These coping 

mechanisms are not adequate l ·u ·taina I manage floods and adapt to climate change. 

The urban informal settlement re idents have inadequate knowledge on the flood risks they expose 

themselves. The awarene s level is still low as this should inform designing strong coping mechanisms. 

The use of two way communication on weather forecasts and flood warning systems is non-existent in 

the informal settlement. 

5.10.3 Emerging Issues in Roles of Different Actors in Flood Management 

The research findings have pointed out the weak flood disaster management capabilities within Silanga 

informal settlement residents. Both the community and relevant institutions have weak base in terms of 

planning, preparedness and equipment in facing floods. This may be attributed to inadequate 

information and data access on extreme weather conditions as predicted and announced by the early 

Warning systems in place. The low level of awareness of climate change impacts contributes to the low 

capacity to adapt and manage floods. 

There is also inadequate integration and coordination between and among the local community and the 

relevant institutions. There is low involvement of community members into water governance structures. 

The community seems to find their local coping mechanisms with no complementing strengthening 

from the institutions mandated to control floods. However, the civil societies seemed to have a stronger 

base with the community initiatives to prevent flooding. There is till inadequate policy coordination in 

the institutional framework. inadequate finance , human resources and equipment to manage flood 

incidence effective! . 

l'here i however opportunity to reduce the wlnerability of the informal ettl ment to floodm and 

1mp ct f climat chan •e thr ugh preventive and re pan i e trategie ft r th I I c mmunitt . 

lnt 11 of th flood ri ·. mana 't:ment in the preparation fa d el pmcnt plan r ilan, Vill. g 
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CHAPTER SIX: CO CL ION AND RECOMMENDATION 

6.1 Introduction 

This chapter provides answer to th' fourth t b.J~Ch f thi study which was to design a framework for a 
sustainable c1imate change udaptatl n and fl mttigation practice in urban informal settlements. 
Decreasing the vulnerability f · 1 -cc nomic sectors and ecological systems to natural climate 
variability through a mor inf nn d ch ice of policies, practices and technologies will, in many cases, 
reduce the long-term vulnerability of these systems to climate change (IPCC 2000a). Experience with 
adaptation to climate variability and extremes can be drawn upon to develop appropriate strategies for 
adapting to anticipated climate change. Adaptation to current climate variability and extremes often 
produces benefits as well as forming a basis for coping with future climate change (IPCC 2001: 8). This 
then calls for the need to address the vulnerabilities facing silanga village as well as strengthening their 
adaptation strategies to withstand flooding and climate change. 

6.2 Conclusion 

The residents in Silanga village have developed local strategies which helps them to adapt to climate 
change and flooding. As previously discussed, some of these strategies are weak and cannot withstand 
extreme flood conditions. There is need for sustainable measures to be put in place within the urban 
informal settlement taking opportunity of the already existing local adaptation measures. Mitigation 
Practices such as digging of new trenches, unblocking of storm water drains, planting of vegetation, use 
of sand bags and cleaning exercises are good examples of what can be enhanced and retained to reduce 
flOod incidences in the urban informal areas. There is need for strengthening these activities such as in 
fUnding and improving the capacity of both the local residents and institutions involved in the e 
activitie . 

Handling of the flood disaster by the institutions which are legalized in the country has not been 
effected at the local level in the urban informal settlement. Th role of CIVIl ciette working on fl d 
lllana •em nt and climate chan e adaptation in the urban inti rmal ttlement n d t be tr ngth n d 

th operate t the I aile eland have better rapport with th rc id nt . 1 rain in •, pu ti du ati n 
d equippin in urban fl mana' m nt 1 uld be fi 11 w d up t h lp mmuniti nd 

t t lim t chan . 



Urban planning should play its role in redu ing th flo d vulnerabilities of the urban informal 

settlements. this is through putting into pl th . tmctnral and un structural measures such as; to site 

the human settlements in safer gr unds· n. nnn • that the housing structures are made from standard 

locally available and affordable 111 tt ·rials: a~ pr c' and ensure that the housing units are climate proof 

and promote u e of cnvir nmcntal Ii-i ·ndl u1ldtng designs to adapt to climate change; ensure provision 

of commensurate ocial amcniti ·. · rvic and infrastructures such as adequate street circulation, storm 

water drains, sewer line' 'Olid waste management; electricity and recreational facilities. Planning 

should also ensure that the human settlement is self sustaining by creating economic opportunities for 

the locals to earn their livelihood so as to raise their capacity by improving their living standards. 

6.3 Recommendations 

The research proposes a number of actions which will be helpful in managing flood in the whole of 

I<ibera informal settlements and other settlements with similar characteristics. These are discussed as 

follows: 

6.3.1 Reduction of Vulnerability of Silanga to Flooding 

In order to reduce the physical, environmental, socio-economic and institutional vulnerabilities exhibited 

in Silanga Village, the following proposals are made: 

a) Raising Awareness and Community Participation on Climate Change Information and Flood 

Mitigation Practices 

The local residents need to be empowered with timely information on climate change, weather forecasts 

and flood management practices. Community participation will involve data collection. operation and 

maintenance of a local hydro-meteorological network. ensuring security, interpretation of 

forecasts/warnings at local level and training of the local flood management team . upport will al 0 be 

availed to the local community in developing their capacity in flood di aster management and the 

development of national and local flood management plan . 

I hi c mponent will nhance the collection of hydro-m te rological data, rainfall and ri er level in the 

t hm nt· build capa it in fl d [! r c ting and n ration f earl wamin , and th u 

in t chn I f 

Pr vidin in m1 ti n t rmana d vuln r bl mrnuniti .t th c. rli 



b) Community Collective Clean Up Projects and Activitie 
This was well elaborated in the finding a lOOd practice that the residents engage in collaboration with Non-Governmental rgant7;lti n ' and civil societies. The Community Based Organizations also work tog thcr wtth I ·,11 rc idcnt · in organizing general clean ups activities within the informal settlements. These ·tctl\'lti in Jude unblocking the drainage channels, digging of trenches and collective efforts in mwm 1:ing ' te whereby the residents are facilitated with waste bags and youth groups assist in the collection and dumping of the wastes appropriately. Cleaning of the streams passing through the settlement is also one of the ways to enhance flood mitigation practices. Community mobilization and facilitation in terms of equipments and fmances will promote environmental projects that form part of good mitigation practices. These activities should be encouraged regularly with special consideration to periods before the rainy seasons so that all wastes are removed from land and drains to prevent flooding. 

C) Proper Waste Disposal and Management 
In addition to the proposed new housing units, there is need for provision of necessary services/facilities and infrastructures for waste management in the informal settlements. This will be to ensure holistic approach to settlement upgrading. Proper methods of solid and liquid waste management should be put into place. It was seen from the field findings that poor disposal of wastes contributes to flooding as the Wastes block storm water drains and chocks the rivers and the dam. Provision of waste collection bags to the households made from environmentally friendly materials will go a long way in reducing haphazard dumping of wastes into the drains. Waste collection points should be designated where the service Provider's trucks will collect the wastes and transport to a designated dump site. Efficient collection and disposal of wastes will promote a cleaner environment. Extension of sewer line to cover the whole settlement will enhance liquid waste disposal and reduce the vulnerabilities po ed by the current poor Waste management in the informal settlements. 
d) Improvement of the treets and Circulation within the Informal ttlemeot lbe poor circulation path should be cleaned from all wa te and reet widening to b und rtak n a. to allow ad quate and fre movem nt of people and ehicle e. ciall · in tim 

r t h uld be fined with clo d t rm water drain to pr nt bl ka ,e r m lit r and 
water drain , nd pr Vl 1 n ' ill nh n c 
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Plate 6.1 Proposed Street Sections 

'IHt_l 1 \ ltl1N 1 

STREET SECTION 2 

3m 

Drawn by: Author, 2012 

Planning Standards for Residential Streets 
lhe Physical Planning Handbook (2007 Edition) 
i) treet Width 

It is recommended that the width of streets or access lane in a residential area be determined by the 
number of dwelling units or plots to be served. The minimum street width for given number of plot 
may be indicated as shown in the table below. It i further recommended that the tre t network b 
hierarchical that in the future urban are will have a high ri e urban morphol n in re. id ntial 



Table 6.1 Minimum Street Width Per Given umber of Plots 
,_ -Number Of Plots tr t \Vidth 

1-20 9m 
1--

21 -50 12m 

(ii) Dead-end Streets ( uls-de- c) 

A dead-end street should be aligned such that it shall give access to not more than 8 to 10 residential 
plots. It should not exceed 60m in length and shall have a turning radius of at least 15m Hammerhead. 
There should be 3m drainage way leave. 
(iii) Local Distributors 

These roads distribute traffic within neighbourhoods and localities. The physical planning handbook 
provides the following specifications: 

• Major access road exceeding 150m in length 15m. 
• Access road not exceeding 150m in length (normal Residential Street) 12m 

(iv)Access Roads 

These roads give direct access to buildings and land within neighbourhoods and localities. 

• Cul-de-Sacs or short connecting road not exceeding 
• Service lanes 

• Cyclist lanes 

• Footpaths 

~lite 6.2 Imp ion of Improved treet 
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Drawn By Author; 2012 

e) Restriction of Settlement on Riparian Land 
Riparian land is that land that adjoins or directly influences a body of water. It includes riverbanks and 
land immediately alongside gullies, streams, creeks, rivers and wetlands that interact with the 
water flow. Riparian lands in Silanga Village include all the land alongside the Ng'ong River, Gatwekira 
stream and land adjacent to the Nairobi Dam. As indicated in the map below, these areas have been 
settled yet they are known to be flood prone. In planning profession, a minimum of 3 Metres to a 
maximum of 60 Metres depending on the width of the river/stream is recommended to be reserved as 
riparian zone with no human settlement. This plan therefore recommends that all structures located 
along the riparian to be demolished and alternative safer site to be identified to settle the displaced 
households. A cost benefit analysis of this option gives the benefits advantage since the move will be 
one way of reducing flooding vulnerabtlity and its effect to the affected hou ehold as it i id 
' 'prevention 1 • better than cure ·'. The move will lead to pre rvati n and conservation of the ripanan 
are a w ll a nablin riv r r habilitation. 



M:ap 6.1 Settlements on Riparian Zone to Be Relocated 

The riparian zone should be recovered and planted with vegetation and appropriate tree species to 

conserve the River line and protect the river and streams from pollution. The trees will also serve as a 

way of preventing flooding and increasing the vegetation cover in the settlement. Minimal agricultural 

practices may be encouraged along this land in order that the local livelihood of the residents is 

maintained and promoted. This will enhance their commitment to take care of their environment and be 

monitors of any illegal practice on the riparian reserve. 

f) Redevelopment of Housing nits (Climate Proof Low o tHou De ign ) 

This i where planning of slum housing and infrastructure plays a major role in building re ilience of the 

building which are currently made of poor and weak material that are easily washed by fl d . Thi 

r d v l pm nt of hou ing structure in the infonnal ettlem nt fr m ha k t climat 

pr f and n ir nm ntall fri ndl h u in unit . I he n w h u wtll butlt u m dura l , 1 ll 

\\t i h ar \ ith t nd trcm · th r 

inf: II th fl in • in th ttl m nt. 



The walls of the proposed housing units will be mad f interlocking blocks which will replace the mud and corrugated iron sheets used pre ently in th tum structures. This will involve laying of a foundation to support the wa11s thus. abl to wtth tand : il ·r sion . orrugated iron sheets will be used as the roofing material. 

The roof design will be nwdtli d t all \\ Ianting and will be fitted with gutters to enhance roof catchment of rain water. The d ·tgn al proposes installation of solar panels to tap sun energy as a clean source of energy and to cut down on dependence on hydropower generated electricity that is already threatened by reduced water resources attributed to the impacts of climate change. The new housing units should also include storage tanks to store water from rainwater harvesting. All these details should be checked by the approving authority before new developments are undertaken in the redevelopment programme. The main components of the house are as shown below: 
Plate 6.3 Pictorial Impression of the Proposed Climate Proof House Design 

g) Rehabilitation of the airobi Dam 

Drawn 

By: 

Author, 

2012 

lhi can be po ible u ing the already existing measures such as the Nairobi Dam Tru t Initiati e. Thi a tru t fund that was t up by the friends of Nairobi Dam A iation to provtde a fi rum t addr spe ificall related to the air bi' river cc Y t m and to mobilize finan ial and th r r ur to upport a h althier envir nment for the pre nt and futur 
fUnd in Jude: nd 1 r and t nant of Kibera lum, 

it 
mini tri pr ' 'n i I ~ini 



toolkit that will enable the rehabilitation of th dam and incorporate the commercial aspects of scenic 

beauty and ideal location such a : Wat r p rt., • mphith atcr, walkways, cottage industries, picnic sites 

and several other income g n r, tin • su ·tain the project. Rehabilitation of this dam will 

greatly control flood a th u · t trap and store water without flooding. The initial 

use of the Nairobi drun em• 

local resident their liv ·lth d 

Plate 6.4 Pictoriallmpr 

t pr m te tourist activities and economic activities to earn the 

The rehabilitated airobi dam will control floods in Silanga informal settlement as well as providin 

numer u recreational activitie and employment opportunitie to the 1 cal re ident . 

h) R h bilit tion of th 
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./ Construction of stonn drains to minimize il ro i n . 

./ Installation of floodlights to enhan unt '. 

" Co-ordination ofinfonnal bu tn : tl\lll s mt or tanized enterprises such as gardening practices . 

./ Embankments these arc raised banks al m ' th river which make the river deeper so that it can hold 

more water protecting th land r und fr m its flooding. 

" Channelizing of the river· and tream -this prevents flooding though there is risk of flooding 

downstream where the river i n t channelized causing water to build up and flood . 

./ Construction of flood walls along the rivers to prevent flooding on the settlement. 

Existing established initiatives on The Nairobi Rivers Rehabilitation and Restoration Programme of 

NEMA will act as a major opportunity in achieving this recommendation. This was initiated to carry out 

rehabilitation activities on Nairobi river basin at various parts of the basin. The work was supplemented 

by the engagement of the youth under the Kazi Kwa Vijana (KKV) initiative which still stand a chance 

of being employed for further activities. 

Its main activities include the following: 

./ Removal of solid waste from illegal dumpsites within estates, the river basin and riparian reserve, 

./ Clearing of the river channel, 

./ Tree planting in cleared and cleaned areas. 

The above activities can be replicated in the rehabilitation of N' gong River that passes through Kibera 

and all other small streams that drain into the Nairobi dam. 

The Nairobi River Basin Programme ofUNEP is another opportunity. It is a multi-stakeholder initiative 

that brings together the Government of Kenya, UNEP, UN-Habitat, UNDP, the private sector and the 

civil society. Their vision is a re tored riverine eco-sy tern with clean water for the capital city and a 

healthier environment for the people of Nairobi . The obJective of the NRBP is to rehabilitate, re tore and 

mana e the air bi River eco ' tern in order to proVIde tmpro ed hvehhood , e pe ially for the p r, 

nhanced biodiv r it , and a utainable upply of water fi r d me tic and indu trial , r reati nal and 

ern r t:nc u RBP an initiative wa launched b U Pin 1999. 



Plate 6.5: Pictorial Impression ofRehabilitat d Ng'ong River 

Source: Author; 2012 

Before and after of 
rehabilitation of Ng'ong 
River: the polluted Ng' ong 
river passing through the 
slums and encroached by 
structures dumping wastes 
directly into the stream. 
Rehabilitation brings back 
the river into life, providing a 
safer ground acting as a 
recreational area while 
observing a riparian zone free 
from human settlements as 
shown in this plate. 

The above pictoral impre ion envisions Ng'ong River as a stream with life, clean water and protected 

river banks by building gabions. This will go along way in enhancing a su tainable flood management in 

the urban informal ttlement and will al o act as a sustainable climate change adaptation method in the 

f1 d plain . 
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and the micro climate of the surrounding area , a v 11 reviving the flow of the rivers and streams, 

soil erosion control and high water ret ntt n P• 1 i1 due to increased vegetation. 

6.3.2 Strengthening the Local daptatitm Stratt> by Mainstreaming Flood Risks into Planning 

a) Integrating Land Use l)lannin and Fl d fana ement in Silanga 

This is necessitated by the lack r planning in the urban informal settlements as pointed out in this study. 

In this plan, the land will hav diffi rent building controls depending on how far away they are from the 

rivers, streams and the Nairobi dam. The immediate land next to the river is not allowed for any housing 

structures but will be preserved as the riparian zone with greenery and vegetation consisting of trees. 

Minimal agricultural practices will be allowed. The adjacent land to this riparian zone may be used for 

only low risk housing. This means that Silanga informal settlement will be formalized in terms of its 

spatial arrangement and abiding to local building regulations and by-laws to control development on the 

flood prone zones. The local by-laws will be special consideration specific to the site in Kibera informal 

settlement as the area stands as a special planning area. This will also mean that the settlement can be 

provided with essential municipal services such as water supply, sewerage services, storm water 

drainage and solid waste disposal services. As a result, the overall vulnerability of the informal 

settlement to flooding will be greatly reduced in a more sustainable way. The settlement is organized 

into courtyards whereby all housing units will face a common open space at the middle as shown in the 

proposed land use for Silanga. 

Land use planning can be used to serve a broad range of beneficial purposes. For example, reducing 

storm and flood damage by mapping flood zones and restricting development can be compatible with 

environmental and recreational agendas by creating natural spaces and parkland. On the other hand, 

zoning for commercial or re idential development can enhance a community's tax base, and diver ify 

and increase it economic base, but may ultimately increase vulnerability to extreme event . The e 

different agendas or needs can all be valid to a community and require a zoning proce that con td r 

multiple takehold r to trad -ofT c t and benefit . 

d u pl nnin flood pi in z . nin I a pr f d t rrninin , th m :st w. ' tn 

whi h I an th t it can di nd rcdu n~ b tin ' 
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development and the use of land. It is normall carri d ut in two ways (Gunne-Jones 2003). First, it 

works by controlling developments through • st m f issuing permits or approvals. Second, it involves 

planning for the future needs of a . t lt . rt: •t( n c r I cality through the publication and adoption of 

development or zoning plan ·. 

The first step in land use phumin .. fi r flood management/damage reduction is to prepare flood risk maps 

in which flood magnitude wat r depth, flow velocity, flood duration, etc., for a specific return period 

are incorporated. The main purpose is to inform the public about the flood risk derived from occupying a 

floodplain. Flood risk maps communicate the degree of flood risk to concerned agencies and the public, 

enabling a dialogue on the most appropriate flood prevention and protection measures (European 

Environment Agency, 2001). Land use planning for areas vulnerable to flooding from overflowing 

rivers includes setbacks from the edge for new developments, etc. In the United Kingdom, the findings 

of the Environment, Transport, and Regional Affairs Committee (2000) recommended that flood risk 

maps should be included in development plans and information about flood risk should become a 

standard part of local authority searches that are carried out by prospective property purchasers. 

Map 6.2 Proposed Land Use Plan for Silanga Informal Settlement 

PROPOSED LAND USE PLAN IN SILANGA VI LAGE 
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wn B Auth r, 2012 
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b) Mainstreaming Flood Risks into ction Plan 

The local adaptation strategies in Silanga an b tmprovcd and upgraded to inform formulation of action 

plans to adapt to climate chang and pr mt t xJ management within the proposed land use plan as 

discussed above. The land usc pi tn .1 ·t · a th z ning plan and controls development at the 

neighbourhood level. ln order t r aliz' i · proVJ ·1ons, detailed action plans which requires short term 

measures/immediate action' are pr p · d . These include action plans for: 

Local Economic Development trategy- this will promote initiatives to create employment 

opportunities within the Silanga. Areas of opportunities include local business activities at various 

commercial nodes, agricultural practice on riparian reserve, employment at the rehabilitated Nairobi 

dam in activities such as boat sailing and other support economic activities that emanates from 

recreational facility. This will boost the economic capacity of the residents as well as raising their social 

standards. 

Transportation Plan-this is the detailed street designed as discussed in the previous section which will 

enhance circulation of both the people and vehicular especially increasing accessibility in times of 

disaster response. 

Storm Water Management Plan- the plan proposed closed storm water drainage systems so as to 

prevent clogging of the system whenever there is dumping of solid wastes. Covered storm drains also 

use the scarce space to act as pathway since the storm water drains underway. 

Solid Waste Management Plan- proper solid waste management will be upheld by designating garbage 

collection points and provision of garbage bags and trucks to transport the assorted garbage to an 

approved dump site. 

Sewer/Liquid Management Plans- this proposes extension of sewer line to cover the whole settlement 

for efficient disposal of liquid wastes. This will also act to reduce pollution of the rivers and streams 

Energy Management Plans- this involves use and promotion of clean energy source uch a the 

earlier recommended . The plan will focus on use of solar energy, wmd energy and bio gas as 

nvironmentally friendly energy urce . 

merg ncy an m nt PI n thi i a plan to c n id r e acuati n a tiviti f fl d victim , siting 

o und relief and re. pon plan in ca f fl odin • di 
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6.3.3 Capacity Building and Coordination of Variou~ In titutions and Actors 

This will be done through Information, In tituh n .. tr n thening, and Education so as to strengthen the 

roles of various institutions and , ct r. in ·lunah.: han e adaptation and flood management. This will 

include building the capacity of th · I ··tl mmumt to prepare, respond and manage floods in a more 

sustainable way through pubhc du ati n and mformation. The early warning systems and data 

availability are infom1ation which 'h uld be accessed by all relevant stakeholders to enhance flood and 

disaster management. Facilitation of this information and knowledge will play a pivotal role in reducing 

the damage caused from unpreparedness. 

Integration and strengthening of the existing institutional framework will go hand in hand towards 

effective flood management. There is need to develop the capacity of the key institutions to plan and 

implement flood management activities in informal settlements. 

6.4 Other Recommendations 

./ Investing and equipping the institutions dealing with urban flood disasters . 

./ Training local members in urban informal settlements on handling flood disasters . 

./ Providing and creation of employment opportunities for the unemployed in the urban informal 

settlements . 

./ Creation of an autonomous body to handle flood issues in the urban informal settlements . 

./ Enforcement and successful implementation of laws and regulations on flood management. 

The recommended actions discussed in this chapter will require facilitation in order that they are 

actualized for the benefit of the flood victims in the urban informal settlements. Various stakeholders 

will need to be involved in the implementation of the same since pooling of resources and building the 

capacity of each actor will be important. This then takes u to the next chapter which has outlined the 

implementation framework of these recommendations. 



CHAPTER SEVEN: IMPLEME TION AND MONITORING MATRIX 

7.1 Introduction 

This chapter outllnes the various :hkdwld r" 

proposals and recommcndution · t ·tchi ., th 

and flood management in infonnal · ttl ment. 

Table 7.1 Implementation Matr' 

h will be involved in implementation of the research 

bjcctive of this plan which is climate change adaptation 

Strategy Actions Responsible 
Actor 

To 
physical, 

reduce • Redevelopment of • Approving 
SOClO 

economic, 
environmental 
and institutional 
vulnerability 

To strengthen 
climate change 

housing units Authority 
• Relocation of • Local 

settlement from 
npartan zones 

• Waste 
management plan 

• Upgrading of 
Street and 
circulation 

• Provision of storm 
water drains and 
extension of sewer 
line 

• Creation 
employment 
opportunities 

• Planting of trees 

of 

• Rehabilitation of 
Ng'ong River, 
Gatwekira stream 
and Nairobi darn 

Main treaming of 
flood risks into 
planning policies, 

Residents 
• Donors 
• Private 

Sector 

Approving 
authority 

adaptation 
methods 
flood 

and programme project 
Phy ical 
planning 
department 
Local re ident 

and plan 
m 

Time 
Frame 
Short 
term 
l-5years 

Short 
term 
l-5years 

Indicators 

• Durable building 
• Resilient community 
• Reduced cases of 

flooding occurrence 
• No. of people 

trained m flood 
management and 
climate change 
adaptation 

• No. of institutions 

• 

strengthened and 
trained personnel 

• Approved 
building plans 

• Building 
re tlience 



different actors disasters 
• Training in climate 

change 
informatwn nd 
flood mana • ·ru nt 

• In ·tallution f 
cquipm ·nt f r 

1-5years disaster 
management. 

• No. of strengthened 
institutions 

To develop and • 
institutionalize a 

carlyw=an~t~it~l ~l ------r-~--------------------+---------4-----------------~ 
De ·ignin KMD Short • Percentage 

completion m 
establishment of a 
community 

proactive 
mechanism for a 

community based MWIIWRMA term 

Early warnmg Local residents 1-5years 
system 

community- • Capacity building 
of disaster based flood 

early warnmg 
system 

• 

management 
committees in 
flood prone areas 
on flood 
management 
Developing 
national and 
district 
contingency plans 
and funding 
mechanisms 

• Establishing new 
hydromet stations 

• Installing early 
warnmg 
communication 
systems 

• Upgrading 
existing 
rainfall/meteorolo 
gical and nver 
gauging stations 

• Setting up 
integrated hydro
met r logical 
data coli ction 

and 

• 

responsive flood 
monitoring system 
Percentage 
completion of 
establishment of a 
disaster management 
and communication 
system in the urban 
informal settlements 



validating hydro
meteorological 
models for Riv r 
Basins m urb m 
informal 
settlement ·. 

• Prcpurin • 11 d 
hazard map· (; r 
the Ri er 
Basis/floodplain 

• Capacity building 
m flood 
forecasting and 
formulation flood 
warning systems 

• Harmonizing data 
generation and 
handling amongst 
collaborating 
institutions 

Source:l\utllor,2012 

7.2 Conclusion 

The study has brought up tlle essential considerations for ensuring tllat flood protection is provided in an 

integrated fashion in tlle urban informal settlements. The study has addressed tlle questions of how 

informal settlements are vulnerable to flooding and discussed on tlle existing local adaptation and coping 

mechanisms in place. It is tllus, important to have a holistic approach to flood management towards 

integrated flood risk management. Progress towards an effective integrated flood risk management 

framework should be formulated to monitor and measure its success in the context of climate change. 

Evaluation and benchmarking are important steps in improving the design and implementation of flood 

ri k management mea ure , both structural and non-structural . 

The key point that have come up from thi research can be ummarized as: 

• Flooding i having a maj r impact on people living in the urban infi rmal 

implem ntati n f flood ri rt l nn m a ure n ed t be und rtak n t r du 

th vuln bilit incom dwell r . 



• There is need to integrate both the structural and non- tmctural measure of flood management and 

climate change adaptation. 

• Long tenns measures to adequat I tll"'tna )\: fl( d ' and promote climate resilience settlement must 

be given legal mandate from th · ti •ht inst itutt nal and legislative frameworks . 

• Monitoring and evaluation f fl ri · management practices is important to continually review 

and update the already e · i ·tin 1 m · ure . 

7.3 Recommended Area for Further Research 

It is recommended that a further research be conducted on the use of indigenous knowledge of the urban 

informal settlements in climate change adaptation and flood management. These should consider the 

cultural beliefs and customs of the urban informal settlements which informs their adaptation methods to 

flooding in the context of climate change. The research is envisioned to develop and help document 

local knowledge of the urban informal residents which has not yet been adequately covered in the 

research arena. The significance of this recommended area of further research will be to avail crucial 

information which can be integrated and reconciled with use of scientific methods for better flood 

management practices and climate change adaptation in the urban informal settlements. 
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APPENDIX -1 RESEARCH WORK PLAN 

Activity Jan Jan-Feb I Feb- Mar- Apr- -May- Jun -

2012 2012 Mar Apr My Jun Ju1) 

12012 2012 2012 -01 01 ... 

l.DeVelopuu::m of Research Proposal DONE I 
2. Approval of the Proposals and the Research Instruments DONE 

3. Literature Review (Analysis of secondary data) UUNI:. 

4. Preparation of Data Collection tools (Field reconnaissance, I.INM -
identification of sample size & sampling technique, identification and 

training of re earch assistants, identification of key research 

in forman 
~-

5. CoHee · g of Primary Data IJWWIUW .. 
;, 

6.Data Analysis ···-· i 
7. Review of methodology seminar; this IS to check on the relevance , ... _.._ ,, 
ofthe chosen methodology. Presentation of research findings 

t· [l 

8. Incorporating comments from the seminar and submission of draft 

~ research project report. I ll,: •• 

9. Submission of final research project ~ 
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APPENDIX -2 RESEARCH BUDGET 

a)Stationery & Equipment 

i. External hard drive li r d 

ii. Project Cam a·a 

ii. Books related to climate ch nge and adaptations 

v. Printing, Photocopying and binding 

v. Writing materials (Pens, Pencils, Notebooks) 

c) Data Collection & Analysis 

i. Student's Transport costs to & from field 

ii. Student's lunch in field 

iii. Communication costs (Mobile charges) 

iv. Hiring of four Research Assistants 

d) Facilitation of cademic seminar and Focus Group 

Di cu ion 

L 

6,000 6,000 

9,000 9,000 

10,000 10,000 

15,000 15,000 

. 2,500 2,500 

@ 300 per day(5days) 1,500 

@200 per day (5 days) 1,000 

@300 per day(5 days) 1,500 

@1,500 per day (5 days) 30,000 

132 

0 



tJ I I<~ RSI ~' NAIROBI 

DEPARTMI<:NT I<' RIJA AND REGIONAL PLANNING 
M R INPLANNING 

Hou hold Que tionnaire-Silanga Village 

INTRODUCTION 
This household questionnaire i meant to help in achieving the goals of a research entitled: Flood 
Management and Climate Change Adaptation in Kibera Informal Settlement; The case of 
Silanga Village. The aim of the research is to assess the vulnerabilities in Silanga Village, 
existing flood coping mechanisms in Silanga Village and evaluate the roles of different agencies 
in helping the community in times of flood. 
Note: The information given herein will be solely used for academic purposes. 

Questionnaire Number: Date: __________ _ 

Section of Silanga Village: __________ _ 

Name oflnterviewer: ----------------------
Checked by: _________ _ Date: -----------

SECTION 1: RESPONDENT INFORMATION 

1. Name (optional)---------=----=--
2. Sex: 1. Male D 2. Female D 
3.Age: ______ _ 
4. Position in Household -----

1. Father 2. Mother 3. Child 
5. Years of stay in Kibera/Silanga:__ _________ _ 
6. Place of work -----------
7. Primary Occupation of Respondent 

1 Unemployed 2 Formal business owner 3. Informal business owner 
4 alaried employee 5 Casual laborer 6. Farmer 
7. Other (specify) __ _ 

8. Average Hou ehold Income per Month (/rom all income ource ) 
I. le than 1 2. 1 000 - 5,000 3. 5, 0 1- 1 o, -:-oo-=------------
5. I 5 00 I -20 0 6. 2 ,0 I -25,0 0 7. 25, 1 -3 , 

• IIi h t I c1 of du tion attain d 

I. 2. L er prim (1- ) . pper prim ry 4- ) 

d nd 
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SECTION 2: CLIMATE CHANGE IMP T ARE NESS 

10. What's your understanding of the tenn lim t hnn ? 

.......................................................... ~ ................. ...... .. ............................................. . 

····················································································································· 
················· ···································································································· 

···································· ················································································· 
11. Could you give a time line f min fall pattem/drought in this area ? 

........................................................................................................................... ~ ..... . 

····················································································································· 
...... ....................................................................................... ....................... 
12. How do you relate the occurrence of flooding to climate change? 

13. Do you think you are at a more risk of suffering from flooding as compared to neighbouring 

planned neighbourhood? .......................................................................................................... . 

14. If yes, what are the reasons that make you to be at more risk? 

.......................................................................................................................................... 

ECTION 2: FLOOD COPI G MECHANISM 

15. Have you ever experienced flooding in Silanga? ............ ............................................ ... ... ......... . 

16. lfye , which year/period did you experience severe flooding? .................................................. . 

17. What wa the cau e of the flooding during the above mentioned year/period? ....................... . 

18. llo that flo ding different from other ca e of flo ding that you e perience h re in 

il n &? ............................................................................................................................................. . 

............... .... .. .... .. .... .. ······ ············ ......................................................................... ········ ............ . 
I . H d n in f ct th r id nt f 

i I n ? ............................................................................................................................................. . 
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...................................................................................................................................................................................... 

················································································································································· 
20. Which are the mot flc ted rcl ithin ilanga village? (indicate on 

map) ........................................... .. .... 

21. What factors contribut' t th everity of the above mentioned 

areas? ........... ......................................................................... .......... ................................................... . 

··············· ················································································· ············ ·································· 
22. How doe tlo ding of the g'ong river and Nairobi dam affect the Silanga 

community? ............................................... ........................................................................................ . 

···························································································································································· 

23. How do you adapt/cope to flooding as an individual and as a community? 

a) 

Individual ................................................................................................... . . . 

b) 

Community .................................. ...... .................. .... .... ... ...... ....... ..... ....... .... ... . 

····················································································································· 
24. Is what you do to cope with floods adequate in tackling the challenges associated with 
flooding? ..................................................................................................... . 

If not. what are the reasons for inadequacy? 

························································································ ···································································· 
························································································································ 

25. arne any overnment gencie NG or any other in titution that come to help you 

durin the flood .............................................................................................................................. . 

2 . re th abo e ag ncic ad quat in helping you deal with chall ng of fl ding? .................. . 

27.1fno,wh t -? •••.............•...•.•.•...•••..••....••.•••••....•..•••..••••••••••..•••...•.....••...•••...• 

28. I low w uld u i h t h lped in th re fflo in ? 



SECTION 3: ROLES Of DIFFERE TOR IN URBAN FLOOD MANAGEMENT 

29. Do you know of any civil oci t • r ni ti n. that help the people of Kibera in times of 

floods? ............................................................................................................................................... . 

...................................................................................................................... 
30. Name any other agcncic · whi h h lp) u t cope with flooding challenges here in Silanga? 

······························································································································ 
················································································································· ············· 
31. How are you invol ed in the activities ofthe above mentioned agencies? 

32. What kind of support do the above organizations give the people ofSilanga? 

33. How does the government of Kenya help you in coping with floods? 

······························································································································ 
····· ····················································· ··························· ····························· ········· ··· 
34. If yes, how are you involved as a community in their decision making and governance? 

··················· ····························· ·················· ··· ························································· 
····························································································································· 
35. Does the City Council ofNairobi help you with flood management strategies? 

................................................................................................................................. 
································································································································ 
36. In order of priority, which agencies help you best in tackling flooding challenge ? 

(a) Government of Kenya 

(b) it ouncil of airobi 

(c) 

(c) 

(d) mmunity lniti ti 



3 7. What is your recommendation on the ro l 
flooding and climate related di a t r . 

il. i tic in helping the community adapt to 

························································· ........................................................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
SECTION 4: WAY FORW ll 

38. ln your pinion. how cllll y ur capacity to handle floods be enhanced?(local solutions to 
flooding) 

········································································································ 
39. List any other recommendations regarding flood management and climate change adaption 

for Silanga residents? 

····················································································································· 

40. What kind ofSilanga would you wish to live in, in future? 

····················································································································· 
··················································································································· 

THANK YOU! 
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APPENDIX -4 KEY INFORMANT I T RVIE\ HEDlJLE 

INTRODUCTION 

Oli NAIROBI 
Jl' B I T ENVIRONMENT 
RB AND REGIONAL PLANNING 

RBA AND REGIONAL PLANNING 
Ke) Informant Interview Schedule 

This household que ttormaire IS meant to help in achieving the goals of a research entitled: FloOll 
Ma11agement and Climate Change Adaptation in Kibera Informal Settlement; The case of Silmrga Village. The aim of the research is to assess the existing vulnerabilities and flood coping 
mechanisms in Silanga Village and to evaluate the roles of different agencies in helping the community in times of flood. 
Note: The information given erein will be solely used for academic purposes. 

NIB separate sheet is provided for filling in the answers. 

1. When was your organization created? 

2 . What is fue core function of the organization? 

3 Vision. mission. strategies and objectives of the organization? 

4. Did the organization think of incorporating climate change issues in its strategies? 
5. When did the organization become conscious of the subject climate change? 
6 What ts the level of understandmglawareness of dimate change and tts impacts among the 

staff members of your organization? 

7. What roles have each member in our organization played so far in raising awareness on 
climate change? 

~ - Wh t i the or n\ut\on doing in Silanga in term~ of rai~ing awarene~~ on cltmate change 

10 II 

II 

ur or •anizati n ha\ a rate in regard to eli mat chllnge · What 

ana t10n h lp th 

n Ill 

0 

n put in pi 

dm 

t h lp th 

ut n din •? 

il l 
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12. How do you help the slum dwell r durin' fl od period ? 
v:,. 'Jt"lrm'i"t..Ta'l!'tt-r~~·;~ ~e \\\ c n~\1\' t \lt \ m activities in the slum? 
14. What are the areas of w lkn 

cope with floodm •' 

\\ithin th' or 'tullzation in helping the Silanga community 

15. How can the or •uniz lti{m t , tren •thened to better adapt to climate change? 

TH K YOU FOR PARTICIPATING! 

2 


