
 

                                     

Emphasising Ecosystems 
Elevating People (3ep)  

 

Ngong River  Basin  

Assessment Report  

 
 

 

Prepared by  

Kounkuey  Design Initiative and UN -Habitat



 

                                     

TABLE OF CONTENTS  
 

Glossary of Terms and Concepts 1 

Acronyms and Abbreviations 3 

List of figures 4 

List of maps 4 

List of tables 5 

Executive Summary 6 

Chapter 1: Introduction 1 

Background of the assessment 1 

Purpose, Objectives and Scope of the Assessment 1 

a. Purpose 1 

b. Objectives 1 

c. Scope 2 

Urban growth trajectory of Nairobi 3 

Past and present natural assets 5 

Climate Change Impact and Trajectories 7 

Governance and Political Environment 9 

Previous and on-going river regeneration initiatives 11 

i. Nairobi Rivers Basin Rehabilitation and Restoration Programme 11 

ii. Adopt a river (Phase I and II) 12 

iii. Nairobi River Basin Rehabilitation and Restoration Program: Sewerage Improvement 

Project (NARSIP) - Phase 1 and 2 13 

iv. Urban Rivers Regeneration Programme 14 

v. Nairobi Rivers Basin Regeneration Programme 15 

Chapter 2: Policy and Institutional Landscape for River Management in Kenya 16 

I. Global Policy Agreements and Commitments 16 

II. National Policy, Action Plans and Legislation 18 

III. National Institutions and Mandates 20 

IV. County Plans and Development Priorities 22 

V. 3EP in the Global and Local Policy and Legal Context of Climate and River 

Regeneration 23 

Chapter 3: Approach to the Ngong River Profile Assessment - Methodology 25 

a) Study Extent and Sectioning 25 

b) Team Organization and Reconnaissance Visits 25 



 

                                     

c) Data Collection Techniques 25 

d) Data Integration and Analysis 25 

e) Secondary Data Collection 26 

f) Mapping and Visualization 26 

g) Presentation of Findings 26 

Chapter 4: óThe Ngong Riverscapeô 26 

Nairobi River System 26 

Ngong River Basin 29 

Ngong River Basin and its sections 32 

II. Environmental Analysis 36 

a. Topography + Climatic Conditions 36 

b. Existing and future climate change scenarios 37 

c. Hydrology 38 

d. Geology and Soil classification 40 

e. Biodiversity 41 

i) Land cover Analysis 42 

ii) Biodiversity Network Mapping - city wide including the catchment 43 

iii) Ecosystem services in the Motoine/Ngong River basin 47 

f. Land use / Anthropogenic activities - Macro scale and basin level 48 

g. Water Quality and Pollution 51 

h. Multi-hazards assessment 55 

Iii. Social ïSpatial Mapping 59 

a. Settlement typologies 60 

b. Demographics 62 

c. Livelihoods 65 

d. Social and Cultural services 66 

IV. Spatial-Economic Assessment (at macro scale) 68 

V. Infrastructure Analysis 68 

Access/Transport infrastructure 68 

Fresh Water & waste water infrastructure/systems 69 

Wastewater infrastructure 70 

Solid Waste Management infrastructure/systems  72 

Energy infrastructure/systems 73 

Drainage 74 

Chapter 5: Opportunities for EbA for River Regeneration 76 



 

                                     

5.1 Adaptation Needs and Futures 77 

5.2 Ecosystem Opportunities: Protecting and Expanding Natural Assets 77 

5.3 EbA Interventions for River Regeneration 78 

5.4 Policy and Institutional Alignment 79 

5.5 From Assessment to Action 80 

6. Conclusion 81 

References 82 

 



 

                                     

Glossary of Terms and Concepts  

Adaptive Capacity The ability of systems, institutions, humans and other organisms to adjust to 

potential damage, to take advantage of opportunities, or to respond to consequences (Millennium 

Ecosystem Assessment, 2005) 

Biochemical Oxygen Demand (BOD) The amount of oxygen demanded by microorganisms in 

wastewater for the decomposition of biodegradable matter under aerobic conditions 

Biodiversity The variability among living organisms from terrestrial, marine, and other 

ecosystems. Biodiversity includes variability at the genetic,species, and ecosystem levels1 

Chemical Oxygen Demand (COD) The amount of oxygen that is required for chemical oxidation 

of the organic and inorganic chemicals present in the wastewater 

Climate Change A long term shift in global or regional climate patterns2 

Climate Change Mitigation A human intervention to reduce emissions or enhance the sinks of 

greenhouse gases 

Climate Change Adaptation In human systems, the process of adjustment to actual or expected 

climate and its effects, in order to moderate harm or exploit beneficial opportunities. In natural 

systems, the process of adjustment to actual climate and its effects; human intervention may 

facilitate adjustment to expected climate and its effect 

Ecosystem Total sum of all interactions/interconnections that occur among living organisms and 

their non-living environment in a given space at a given time3  

Ecosystem based Adaptation (EbA) The use of biodiversity and ecosystem services as part of 

an overall adaptation strategy to help people to adapt to the adverse effects of climate change 4 

Ecosystem Services The benefits people obtain from ecosystems. These can be grouped into 

provisioning, regulating, supporting and cultural services (Millennium Ecosystem Assessment, 

2005) 

Eutrophication Over-enrichment of water by nutrients such as nitrogen and phosphorus. It is 

one of the leading causes of water quality impairment. The two most acute symptoms of 

eutrophication are hypoxia (or oxygen depletion) and harmful algal blooms5 

Hazard The potential occurrence of a natural or human-induced physical event or trend or 

physical impact that may cause loss of life, injury, or other health impacts, as well as damage 

 
1 Heywood, V. H. (Ed.). (1995). Global Biodiversity Assessment. Cambridge, UK: Cambridge University Press and Millennium 

Ecosystem Assessment (MEA). (2005). Ecosystems and human well-being: Synthesis. Washington, DC: Island Press. 
2
 Intergovernmental Panel on Climate Change (IPCC). (2018). Annex I: Glossary [Matthews, J.B.R. (Ed.)]. In Global warming of 

1.5°C: An IPCC special report on the impacts of global warming of 1.5°C above pre-industrial levels and related global greenhouse 
gas emission pathways, in the context of strengthening the global response to the threat of climate change, sustainable 
development, and efforts to eradicate poverty. https://doi.org/10.1017/9781009157940.008 
3 Convention on Biological Diversity. (1992). Convention on Biological Diversity. Retrieved from https://www.cbd.int/doc/legal/cbd-
en.pdf (Accessed: [03/06/23]) 
4 International Institute for Environment and Development (IIED). (n.d.). Ecosystem-based approaches to climate change adaptation. 
Retrieved from https://www.iied.org/ecosystem-based-approaches-climate-change-adaptation (Accessed: [03/06/23]) 
5 Intergovernmental Panel on Climate Change (IPCC). (2014). Annex II: Glossary. In Climate Change 2014: Impacts, Adaptation, 
and Vulnerability. Part B: Regional Aspects (Working Group II Contribution to the Fifth Assessment Report). Retrieved from 
https://www.ipcc.ch/site/assets/uploads/2018/02/WGIIAR5-AnnexII_FINAL.pdf (Accessed: [03/06/23]) 

https://www.cbd.int/doc/legal/cbd-en.pdf
https://www.cbd.int/doc/legal/cbd-en.pdf


 

                                     

and loss to property, infrastructure, livelihoods,service provision, ecosystems, and environmental 

resources6 

Nature based Solutions (NbS) Actions to protect, sustainably manage and restore natural and 

modified ecosystems in ways that address societal challenges effectively and adaptively, to 

provide both human well-being and biodiversity benefits (IUCN, 2020). It is an umbrella term for 

a range of nature-based approaches, including Ecosystem-based Adaptation7 

River Recovery Capacity  The trajectory of change a river takes towards an improved condition. 

In geomorphic terms this includes improvement in both the physical structure and function of a 

river8 

Risks The potential for adverse consequences of a climate-related hazard on lives, livelihoods, 

health and well-being, ecosystems and species, economic, social and cultural assets, services 

(including ecosystem services), and infrastructure 

Urban Heat Island (UHI) The relative warmth of a city compared with surrounding rural areas, 

associated with changes in runoff, effects on heat retention, and changes in surface albedo 

Turbidity  A measure of relative clarity of a liquid. Turbidity makes water cloudy or opaque. 

Material that causes water to be turbid include clay, silt, very tiny inorganic and organic matter, 

algae, dissolved coloured organic compounds, and plankton and other microscopic organisms9 

Vulnerability The tendency of a socio-ecological system to be adversely affected10 

  

 
6
 Ibid 

7
 Intergovernmental Panel on Climate Change (IPCC). (2014). Annex II: Glossary. In Climate Change 2014: Impacts, Adaptation, 

and Vulnerability. Part B: Regional Aspects (Working Group II Contribution to the Fifth Assessment Report). Retrieved from 

https://www.ipcc.ch/site/assets/uploads/2018/02/WGIIAR5-AnnexII_FINAL.pdf (Accessed: [03/06/24])  
8 Agnew, D., & Fryirs, K. (2022). Identifying corridors of river recovery in coastal NSW, Australia, for use in river management 

decision support and prioritisation systems. PLoS ONE, 17(6), e0270285. https://doi.org/10.1371/journal.pone.0270285 
9 U.S. Geological Survey (USGS). (n.d.). Turbidity and water. Water Science School. Retrieved from https://www.usgs.gov/special-
topics/water-science-school/science/turbidity-and-water (Accessed: [10/06/24] 
10

 Intergovernmental Panel on Climate Change (IPCC). (2014). Annex II: Glossary. In Climate Change 2014: Impacts, Adaptation, 

and Vulnerability. Part B: Regional Aspects (Working Group II Contribution to the Fifth Assessment Report). Retrieved from 
https://www.ipcc.ch/site/assets/uploads/2018/02/WGIIAR5-AnnexII_FINAL.pdf (Accessed: [03/06/24]) 
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AWWDA Athi Water Works Development Agency 
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CAP  Climate Action Plan  

CBD  Convention on Biological Diversity 

CIDP  County Integrated Development Plans  

COD   Chemical Oxygen Demand  

EbA  Ecosystem based Adaptation  

EMCA   Environmental Management and Coordination Act  
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Improvement Project 

NAS  Nairobi Aquifer System 

NbS  Nature based Solutions 

NCCAP National Climate Change Action Plan 

NCCG  Nairobi City County Government  

NCWSC Nairobi City Water and Sewerage Company 

NDC  Nationally Determined Contributions  

NDVI   Normalised Difference Vegetation Index 

NEMA  National Environmental Management Authority 

NETWAS Network for Water and Sanitation  

NMS  Nairobi Metropolitan Services  
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Executive Summary  

The Ngong River, one of Nairobiôs primary urban waterways, flows through a dense and 

dynamic landscape shaped by rapid urbanisation, diverse land uses, and growing populations. 

Once a natural asset supporting ecosystems and communities, the river is now facing acute 

pressure from unchecked development, pollution, inadequate infrastructure, and the growing 

impacts of climate change. This assessment offers a comprehensive overview of the riverôs 

current condition, identifies the challenges and risks it faces, and outlines potential pathways for 

restoration, resilience, and more equitable urban development. 

The findings reveal a deeply degraded river system, where pollution from industrial discharges, 

untreated wastewater, and solid waste dumping is commonplace. These pressures have 

severely compromised water quality and ecological integrity, posing serious risks to both human 

and environmental health. At the same time, Nairobi is experiencing increasing climate-related 

stresses. Rising temperatures, more erratic rainfall patterns, and a higher frequency of extreme 

weather events are already evident, with future projections suggesting these trends will 

intensify. Vulnerable populations, especially those living in informal settlements along the river, 

are disproportionately affected, facing recurrent flooding, water contamination, and limited 

access to essential services. 

The governance landscape surrounding the Ngong River is complex and fragmented. Multiple 

institutions with overlapping mandates operate in parallel, often without coordination, which has 

made effective regulation and planning extremely difficult. Land use conflicts, weak 

enforcement, and siloed sectoral approaches further complicate the situation. In addition, the 

cityôs spatial and social inequalities are mirrored in the river basin, where low-income 

communities bear the brunt of environmental hazards while remaining largely excluded from 

decision-making and planning processes. 

Despite these challenges, there are clear opportunities for change. The assessment identifies 

strong potential to regenerate the river through a combination of nature-based solutions, 

community-led action, and improved policy alignment. These insights support the goals of the 

Emphasising People, Elevating People (3EP) project, a collaborative initiative that promotes 

participatory, ecosystem-based approaches to urban river regeneration. By centring local 

knowledge and stewardship, enhancing inter-agency coordination, and prioritising interventions 

that deliver both ecological and social benefits, 3EP provides a viable framework for long-term, 

sustainable transformation. 

To regenerate the Ngong River and reduce risks to both people and ecosystems, Nairobi must 

invest in integrated, inclusive strategies. This includes scaling green infrastructure, 

strengthening governance systems, empowering community participation, and aligning urban 

planning with national and county climate priorities. The regeneration of the Ngong River is not 

only an environmental necessity, it is also a critical step toward building a safer, healthier, and 

more resilient Nairobi for all.  



 

                                     

Chapter 1: Introduction  

This chapter presents the purpose for this Ngong River assessment, including how the 

assessment supports work under the 3EP project, including providing a thorough understanding 

of basin-wide challenges and opportunities for ecosystem-based adaptation approach to river 

regeneration, and identifying context-specific issues across the 3 nexus neighbourhoods to 

support planning and catalytic projects implementation.  

The sections as well as explains how the assessment informs ongoing city-level river basin 

regeneration debates, policies and ongoing and planned actions. The key objectives of the 

assessment, as well as the scope, particularly the spatial scope, are also outlined.  

Background of the assessment  

The Ngong River assessment seeks to inform the broader objectives of the "Emphasising 

Ecosystems, Elevating People" (3EP) project by providing key insights into the challenges and 

opportunities for ecosystem-based adaptation (EbA) approaches to river regeneration.  

Emphasising Ecosystems, Elevating People (3EP) employs a bottom-up approach to the 

rediscovery, regeneration, and protection of Nairobiôs natural assets throughout the river system. 

In turn 3EP will underpin and activate the Nairobi Rivers Basin Regeneration Programme, a multi-

actor, interdisciplinary initiative which aims to reclaim and regenerate Nairobiôs three main rivers 

through public, private and civil society partnerships. 

Focused on Ngong River Basin, 3EP demonstrates how EbA principles incorporate scales from 

neighbourhood to city. Within the city-wide RLP context, 3EP catalyses and integrates basin scale 

visioning, co-produced settlement óRivers + Peopleô plans, and builds tangible community-driven 

climate adaptations into the most challenging urban river corridors. 

Therefore, to effectively achieve this, one needs to start from a point of knowledge, ensuring a 

comprehensive understanding of the specific environmental, social, and economic dynamics 

within the Ngong River Basin. This foundational knowledge will guide the identification of targeted 

interventions, facilitate stakeholder engagement, and support the development of sustainable 

and resilient adaptation strategies. 

 

Purpose, Objectives and Scope of the Assessment  

a. Purpose  

The purpose of the Ngong River assessment is to support the "Emphasising Ecosystems, 

Elevating People" (3EP) project by providing a thorough understanding of the challenges and 

opportunities by identifying context-specific issues along the Ngong River to support planning 

and the implementation of catalytic projects. 

b. Objectives  

The overall aim of the project is to rediscover and regenerate Nairobiôs natural assets throughout 

Nairobiôs river system with focus on the Ngong River Basin to reduce climate risks, increase 



 

                                     

biodiversity, and enhance residentôs climate change and socio- economic resilience.  

c. Scope  

The assessment covers the Ngong River Basin, which is part of the larger Nairobi River Basin. 

The Ngong River Basin (Figure 1) is bounded by longitudes 36.65oE and 36.89oE and latitudes 

1.27oS and 1.34oS 

 

Map 1: The Ngong River Basin (from Bernard, Olang, Bukachi, Mulligan et al, 2021) 

 

The downstream of the catchment is a floodplain and mostly occupied by the urban poor in the 

informal settlements. Ngong River is the main perennial river, originating from the Ngong forest 

and routing through the Kibera, Mukuru, and Kayole-Soweto informal neighbourhoods. These 

three ñnexus neighbourhoods,ò which make up more than a third of Nairobiôs population, are both 

hubs of innovation and sites of outsized climate risk and unmanaged urbanisation. 

The settlements, within which 3EP interventions are planned, have been selected based on the 

following criteria: 

ǒ Position at the confluence of cross-cutting issues 

ǒ High impact potential from the intervention, with direct benefits to human safety, 

biodiversity increase, and natural assets restoration 

ǒ Location along the Ngong River, distributed across the transect of the Ngong river as it 

flows past Nairobi CBD 

ǒ Lack of documented efforts in both river ecosystem restoration and sustainable, human 



 

                                     

rights-based urban development 

ǒ Experience and presence of KDI and the project team 

ǒ Alignment with the governmentôs activities (2x SPA & 1 X KISIP) 

This spatial assessment focuses on the Ngong River Basin from its source in the Kikuyu 

highlands and Dagoretti forest to the confluence of the Ngong River with the Nairobi River in the 

Chokaa neighbourhood in Njiru.  

 

 

Map 2: Ngong River characterization © UN Habitat 

An assessment area of 58 square kilometres of the basin has been defined as per the map above. 

For the purposes of this spatial assessment, a modified study perimeter of between 500 metres 

to a kilometre on either side of the Ngong River has been defined along its entire 42 kilometre 

stretch from source to mouth.  

At the national and regional level, the spatial assessment in the previous section gives an 

overview of the major river basins in Kenya, and identifies and maps out the location of the Ngong 

River sub-basin within the larger Athi River Basin.  

The following sections of the spatial assessment provide a detailed description and analysis of 

the Ngong River Basin, including defining and mapping its various sections, and conducting an 

analysis of environment conditions and land use activities within the assessment area of the 

basin, as well as the interactions of the river system, with other systems and human activities, 

and their outcome.  

Urban growth trajectory of Nairobi  

Africa is urbanising at an astonishing rate - growth that, when unmanaged, drives the loss of 

natural assets and damages ecosystems. Urban ecosystems are crucial in African cities, where 

relatively high levels of unemployment and poverty necessitate a reliance on urban natural assets 



 

                                     

for the provision of basic services.11  

 
Figure 1:Africaôs urban population growth (2016 - 2050) © United Nations World Urbanization Prospects 

There is a limited window of opportunity to build awareness of the critical role of natural assets 

in underpinning resilience in African cities. Many advocates for working with residents to 

demonstrate how urban nature and people can flourish, and to build momentum for 

mainstreaming an ecosystems approach, thereby spurring innovation in municipal and national 

policy. 

3EP will be delivered in Nairobi County, Kenya, and focuses on the Ngong River Basin, one of 

the three major river systems in the Nairobi River Basin. A particular challenge in Nairobi is that 

of river remediation. Flooding disproportionately affects children and the elderly, and womenï

residents who typically spend more time at home. Other hazards impacting Nairobi include strong 

winds, hail, landslides, earthquakes, and disease. For residents of informal settlements, these 

risks are heightened. 

In recent years, there has been a dramatic decrease in natural assets across Nairobi and 

resulting decline in the larger river ecosystem. Studies estimate that the city has lost 

approximately 20% of its green coverage since 1986, while the rivers have become a noxious 

mixture of industrial, human, and even medical waste. This degradation, largely resulting from 

the effects of unplanned urbanisation and unregulated industrial activity, severely impacts the 

lives of the cityôs residents and is compounding the effects of climate change on the capital12. 

 
11 Du Toit, M.J., Cilliers, S.S., Dallimer, M., Goddard, M., Guenat, S. and Cornelius, S.F., 2018. Urban green infrastructure and 
ecosystem services in sub-Saharan Africa. Landscape and Urban Planning, 180, pp.249-261.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
12 Aryampa, S.; Maheshwari, B.; Sabiiti, E.; Bateganya, N.L.; Bukenya, B. Status of Waste Management in the East African Cities: 
Understanding the Drivers of Waste Generation, Collection and Disposal and Their Impacts on Kampala Cityôs Sustainability. 
Sustainability 2019, 11, 5523. https://doi.org/10.3390/su11195523 



 

                                     

 

Figure 2: Flooding in Mukuru settlements © The Star 

Past and present natural assets   

Nairobi boasts strategic geographic advantages, characterized by a diverse landscape that 

combines forests and savanna grasslands sloping in the south east direction, with three rivers 

flowing through it: Ngong River, Mathare River, and Nairobi River. These rivers previously were 

vital sources of freshwater, sustaining both the natural ecosystem and the city's inhabitants. 

However, similar to the trajectory of many rapidly expanding cities, Nairobi presently neglects its 

rivers that are currently heavily polluted. The cityôs rapid growth has led to malevolent 

encroachment of its rivers by settlements, industries, and agriculture along their banks, resulting 

in pollution, deforestation, and increased erosion. These rivers have become dumping grounds 

for industrial and domestic waste, causing severe water quality deterioration. The rivers have 

turned into open sewers, posing a major health hazard to the cityôs residents. 

However, in recent years, there has been a growing awareness of the importance of reviving 

Nairobi's rivers. Community-based initiatives, government projects, and environmental 

organizations have, so far, launched several initiatives, including clean-ups and regeneration 

efforts. 

In 2019, UN Habitat, in collaboration with the Nairobi City County Government, conducted a City-

wide public space inventory and assessment, identifying over 800 public spaces, among them 

green public spaces. However, the majority of the city's formal green public spaces, frequented 

by the cityôs residents, are concentrated either in the city centre or distant from residential 

neighbourhoods. Prominent examples of such spaces include Uhuru Park and Central Park, 

https://unhabitat.org/nairobi-city-county-public-space-inventory-and-assessment
https://unhabitat.org/nairobi-city-county-public-space-inventory-and-assessment


 

                                     

which attract a significant number of visitors, especially during weekends and peak hours. 

However, other informal public spaces are quickly spurring along areas such as riverfronts and 

streets, particularly within the urban neighbourhoods, underscoring the need to rethink the 

distribution of public spaces in the city. 

 

Map 3: Location of Informal Settlements Vis a Vis Rivers in Nairobi County © UN Habitat 

 

The city boasts several natural forests, including the Karura Forest, Nairobi National Park, Ngong 

Road Forest, Nairobi Arboretum, and John Michuki Park which not only serve as recreational 

spaces, but also conserve biodiversity, act as the cityôs carbon sinks and serve as catchment 

areas for the cityôs main rivers and their tributaries. However, like the rivers, the city's forests and 

parks face increased threats from urbanization and deforestation. Land encroachments, illegal 

logging, and agricultural expansion have diminished the size and health of these green spaces. 

Pollution and climate change have also taken a toll on their ecosystems, affecting biodiversity 

and overall ecosystem health. 



 

                                     

 

Map 4: Nairobi City and the major public green open spaces 

  

Figure 3: Uhuru Park, Nairobi (left)13, Karura Forest, Nairobi (right)14 

Climate Change Impact and Trajectories  

Kenyan cities are already grappling with the adverse effects of climate change, including flooding, 

rising temperatures, the resulting urban heat island effect, and issues related to water availability 

and quality. Although slightly more than a quarter of the population resides in urban areas, 

urbanization is rapidly expanding due to a growth rate exceeding four percent. Consequently, 

cities in Kenya are confronted with substantial challenges, especially in terms of increased flood 

 
13 Friends of Karura Forest. (n.d.). Friends of Karura Forest. Retrieved from https://www.friendsofkarura.org (Accessed: [03/05/24]) 
14 Wikipedia contributors. (2015). Karura Forest ï Image: Karura Forest Nairobi 03.JPG. Wikipedia. Retrieved from 
https://en.wikipedia.org/wiki/ 
Karura_Forest#/media/File:Karura_Forest_Nairobi_03.JPG (Accessed: [03/05/24]) 

https://www.friendsofkarura.org/


 

                                     

risk, particularly in flood-prone and low-lying areas. 

Nairobi, for instance, faces emerging climate change challenges, particularly in its densely 

urbanized river areas. In 2010, Nairobi had 2.78 ha of natural forest, extending over 6.8% of its 

land area. In 2022, it lost 3 ha of natural forest, equivalent to 1.45 kt of COϜ emissions.15  

 

Figure 4: Forest cover loss and carbon dioxide emission in Nairobi city © Global Forest Watch (2021) 

The current level of urbanization in the basin makes its residents susceptible to climate-related 

risks, while also projecting a scenario of high carbon emissions, significantly undermining the 

basin's ability to withstand climate impacts.  

Climate models for Nairobi suggest temperature changes of between +0.5°C to +2°C in the next 

20 years, and between +2°C to +5°C by 2100. Day heat spells are also projected to increase by 

+10 to 130 days by 2040 and by a minimum of +60 to 270 days by 2100 (UrbanARK, 2017). 

Urban heat is increasingly recognised as a major climate risk in Nairobiôs dense urban areas, 

where structures often employ high albedo materials and have limited green space. Additionally, 

extreme rainfall events are expected to become more frequent, lasting longer and becoming more 

intense. 

According to future climate projections, there is expected to be a 13% to 25% increase in annual 

precipitation by the end of the century, coupled with a 2 to 3-degree temperature rise. Already, 

the annual average rainfall has increased by 50%, and when combined with the prevalence of 

impervious surfaces, there is about a 43% chance of flooding occurring every two years between 

1984 and 2016. This projected increase in precipitation will result in more frequent and severe 

urban flash floods and riverine flooding. 

 
 



 

                                     

 

Figure 5: Effects of increased rainfall in Nairobi, Kenya © Tony Karumba / AFP 

Warmer temperatures will also contribute to a higher occurrence and intensity of heatwaves. The 

urban heat island (UHI) effect has exacerbated as temperatures rise, primarily due to the use of 

new construction materials and the proliferation of impervious surfaces. Between 2016 and 2017, 

Nairobi witnessed a staggering 476.9% increase in areas affected by the UHI effect. The impacts 

of extreme heat are particularly pronounced in informal settlements in Nairobi, where 

temperatures regularly surpass those in non-informal areas by several degrees. This is mainly 

due to the high population density, tin housing, and limited vegetation in these settlements. 

Studies have further demonstrated a link between extreme heat and increased mortality and 

morbidity rates in Nairobi's informal settlements. 

Governance and Political Environment  

Over the years, efforts to regenerate the Nairobi rivers were largely decentralized, involving 

multiple stakeholders with varying degrees of influence and resources. Local governments, 

community-based organizations, non-governmental organizations (NGOs), and private sector 

actors all played roles in various initiatives aimed at improving water quality, reducing pollution, 

and restoring natural habitats. However, the fragmented nature of these efforts often led to 

overlapping responsibilities, inconsistent policies, and inefficiencies that hampered meaningful 

progress. 

In 2022, recognizing the need for a more coordinated and comprehensive approach, the Kenyan 

government established the Nairobi Rivers Commission (NRC). The NRC was created to 

centralize the management and regeneration efforts under the national government's purview, 

aiming to streamline initiatives and ensure more effective implementation of policies and projects. 



 

                                     

This move was intended to overcome the challenges posed by the previously decentralized 

approach, which often suffered from a lack of coherence and unified direction. 

The creation of the NRC marked a significant shift in the governance of the Nairobi Rivers Basin. 

By bringing various stakeholders under a single regulatory and administrative framework, the 

NRC seeks to enhance accountability, improve resource allocation, and facilitate better 

coordination among different actors. This centralized approach is expected to lead to more 

strategic planning and execution of river rehabilitation projects, ensuring that efforts are not 

duplicated and that resources are used more efficiently. 

 

Figure 6: Community engagement during the launch of the Nairobi Rivers Commission in 2023 © The Star 

However, this has also brought to light diverse political interests. The river flows through various 

settlements, each with its own needs, priorities and political dynamics. These varying interests 

can sometimes lead to delayed progress and lack of commitment due to poor resource allocation 

and project prioritization, as well as lack of balance between environmental conservation and 

development, thus the centralized approach is a significant step towards streamlining the 

regeneration of the river. 

Moreover, the Ngong River's context within Nairobi, a rapidly growing city, adds another layer of 

complexity. The river is not only a crucial natural resource but also a critical component of the 

urban ecosystem, influencing public health, sanitation, and urban planning. Political leaders, 

therefore, have to navigate the competing demands of urban development, environmental 

sustainability, and social equity. The NRC's mandate to bring these interests into alignment under 

the national government's umbrella is a challenging task, requiring careful negotiation and 

collaboration among all stakeholders. 



 

                                     

Previous and on -going river regeneration initiatives  

i. Nairobi Rivers Basin Rehabilitation and Restoration Programme  

This programme was initiated to reduce pollution in the Nairobi river basin, and improve the 

environmental health and quality for people living in the basin. It was implemented under the six 

sub-components16 of Assessment and Monitoring, public awareness and education, waste 

recycling and community managed ablution blocks, micro-enterprise development and 

construction of wetlands. 

 

Phase I (October 1999 - March 2000) 

The initial phase focused on assessing water quality, raising public awareness, and engaging the 

community through pilot income-generating interventions. Sponsored by UNEP, this phase 

involved stakeholder capacity building and developing an environmental management 

information system. The Africa Water Network conducted chemical analyses of water samples 

from three rivers. Key findings revealed high pollution levels, primarily from raw sewage in 

informal settlements and industrial discharge. Other sources included burst or blocked sewers, 

direct industrial effluent release, and solid waste. 

 

Map 5: Map showing sampling stations of the Nairobi Rivers in Phase 1 © AWN NRBP Phase 1, 2002 

Phase II (June 2001 - December 2003) 

The second phase included the Ngong River pilot initiative, which assessed and monitored 

pollution in the upstream, Nairobi Dam, and downstream sections. It emphasized community 

education, information sharing, and collaboration between local government, civil society, and 

 
16 University of Nairobi, (). Survey and situational analysis of the biological characteristics of the main tributaries of the Nairobi rivers, 
reservoirs and wetlands.  



 

                                     

the community to restore the Nairobi River Basin's ecological integrity. Baseline data collection 

was conducted by NETWAS and the Nairobi City Council. Key findings showed that self-

purification mechanisms reduced turbidity and pollutants as water passed through dams. 

However, turbidity and heavy metal concentrations increased downstream of Nairobi Dam, and 

COD and BOD levels remained high despite some self-purification and dilution. 

Phase III (October 2004 - September 2008) 

The final phase aimed to achieve the vision of a restored riverine ecosystem with clean water for 

Nairobi and a healthier environment. It focused on developing environmental management and 

urban planning systems, restoring the Nairobi Dam, testing water quantity and quality protocols, 

enhancing public awareness, and improving service delivery and resource conservation. This 

phase involved UNEP, UNDP, UN-Habitat, five Kenyan government ministries, the private sector, 

and civil society.  

ii. Adopt a river (Phase I and II)  

The "Adopt a River" initiative, spearheaded by NEMA (National Environmental Management 

Authority), aims to oversee the preservation and revival of wetlands. This initiative is currently in 

the pilot phase within the Nairobi River Basin and hinges on active community engagement, 

particularly involving students from various educational institutions, including high schools, 

universities, as well as community youth groups and other interested organizations. 

Under this program, these participating groups are expected to select a nearby river and take 

part in its conservation efforts, employing suitable approaches such as monitoring pollution levels. 

The ultimate goal is to progressively rejuvenate the river and its associated ecosystems.  

The primary focus of this initiative currently centres on the upper course of the river. Nevertheless, 

the intention is to employ the outcomes and experiences gained as a blueprint for expanding this 

initiative to other geographical regions. 



 

                                     

 

Figure 7: Community members conducting a river clean up exercise © Gavin Reynolds 

iii. Nairobi River Basin Rehabilitation and Restoration Program: Sewerage Improvement 

Project (NARSIP) - Phase 1 and 2  

In 2011, the Nairobi County Government, in partnership with the National Government, initiated 

the Sewerage Improvement Project as a part of the larger Nairobi River Basin Rehabilitation and 

Restoration Project (NaRSIP). The primary objective of NaRSIP was to address pollution control 

and waste management, a pivotal strategy within the broader rehabilitation and restoration effort 

of the Nairobi Rivers Basin. The responsibility for implementing this initiative was entrusted to the 

Athi Water Services Board. 

The project encompassed the riparian zones along the Nairobi River, Mathare River, and Ngong 

River, and it consisted of three main components: i) Development of wastewater infrastructure, 

ii) Enhancing sanitation, promoting hygiene, and providing social and environmental support and 

iii) Strengthening institutional support and project management. 

The successful implementation of this project relied on ongoing engagement with stakeholders 

to revitalize treatment plants, expand infrastructure to support these services, and confront the 

significant issue of encroachment within the riparian zones. The achievements attained by 

revitalizing and extending sewerage services in different areas of the city played a vital role in 

improving the water quality of Nairobi Rivers. This improvement stemmed from the reduction in 

the discharge of wastewater effluent into the rivers, resulting in a significant decrease in river 

pollution at the time. 



 

                                     

 

Figure 8: Construction of sanitation infrastructure along the Eastern Bypass in Nairobi, Kenya © Skyscraper City 

iv. Urban Rivers Regeneration Programme  

The Urban River Rehabilitation Programme (URRP) was a five-year initiative involving multiple 

stakeholders, and led by NEMA, focused on rejuvenating urban rivers. Key objectives of this 

include sustainable solid waste management by establishing waste cycles, promoting waste 

utilization for income generation, enhancing resource recovery, and reducing landfill waste, 

including public accessibility to landfill sites. Another priority is safeguarding riparian zones 

against informal settlement encroachment through clear demarcation and policy enforcement. 

Addressing river pollution due to wastewater effluents is crucial. The URRP focuses on 

maintaining and upgrading sanitation infrastructure, relocating water treatment to industrial parks 

away from riverbanks, and adhering to Physical Development Plans and Policies, designating 

zones for informal industries away from rivers. 

Enhancing security and accessibility in informal settlements is a significant component, with 

environmental police involvement to ensure safer living conditions. Public awareness and 

partnerships are fostered by engaging community groups, schools, and institutions in river 

restoration, promoting collaboration. 

Additionally, the URRP aims to collect research data through automated water monitoring and 

beautify riverbanks through clean-up and re-vegetation, improving both visual appeal and 

ecological health of urban waterways in the city. 



 

                                     

 

Figure 9: River clean-up activities along the Nairobi Rivers Basin © The Star 

v. Nairobi Rivers Basin Regeneration Programme  

The program, under the leadership of the Nairobi Rivers Commission, has a comprehensive goal 

of rejuvenating, restoring, and improving the Nairobi Rivers Basin and its associated 

infrastructure in a unified and all-encompassing manner. This approach is designed to meet the 

necessary standards for ensuring that everyone can enjoy a safe, inclusive, and healthy 

environment while unlocking the socio-economic potential of the rivers basin. 

The government, through the Nairobi Rivers Basin Commission, is capitalizing on the 

revitalization of the Nairobi Rivers basin to enhance environmental quality, particularly in 

congested inner-city neighbourhoods. 

Centred on the three primary rivers in the city, namely the Mathare, Ngong, and Nairobi Rivers, 

this program is envisioned to serve as a model for inclusive regeneration, acting as a catalyst for 

social, economic, and environmental transformation within the city. Moreover, the program 

intends to illustrate the value of partnerships involving the public, private sector, and the 

community, integrated planning and design, the creation of social benefits for residents, 

innovative approaches, and placemaking in the revitalization of the river, its associated public 

spaces, and the city as a whole. It also aims to create opportunities for local economic 

development and an alternative mobility and development corridor, along with a research-driven 

approach to water quality management. 

To achieve these objectives, the Nairobi River Commission, in collaboration with UN-Habitat, 

UNEP, and WRI, is eager to engage and integrate local and international technical expertise, 



 

                                     

collaborate with other agencies and organizations for comprehensive technical and financial 

support, and involve the community and tap into the city's creative potential to establish a shared 

vision and awareness regarding the interventions. 

 

Figure 10: Community-led River clean up in Korogocho, Nairobi, Kenya © DW 

Chapter 2:  Policy and Institutional Landscape for River Management in Kenya  

This chapter provides an outline of the policies that guide, inform and govern river management 

and concomitant natural assets in urban areas at both global, national, county and local levels. 

The chapter focuses on particular aspects of the policies of relevance to river regeneration in 

Kenya and Nairobi, as well as to the 3EP project. 

 

A summary of the institutional framework for river management at both national and subnational 

scales is also presented in this chapter. The chapter also identifies actions under the 3EP 

project that align and support achievement of some of the goals and priorities espoused in the 

presented policies at both global, national and sub-national levels.  

I. Global Policy Agreements and Commitments  
Healthy and thriving river ecosystems in cities and urban areas support the achievement of 

Sustainable Development Goals (SDGs), including SDG 3 on Good Health and Wellbeing, SDG 

11 on Sustainable Cities and Communities, SDG 13 on Climate Action and SDG 15 on Life on 

Land.  

Kenya has a commitment and obligation to undertake development in a manner that contributes 

to achievement of the SDGs, and is also a signatory to various multilateral agreements whose 

commitments are achieved through national, subnational and local level policy, legal and 

development actions.  



 

                                     

Some of the multilateral agreements that Kenya is party to include the United Nations Framework 

Convention on Climate Change (UNFCCC), Convention on Biological Diversity (CBD), the Sendai 

Framework, the Kyoto Protocol and the Paris Agreement.  

The UNFCCC aims to prevent dangerous human interference with the climate system.17 It 

emphasises the importance of adapting to the impacts of climate change, particularly for 

vulnerable countries and communities. It promotes strategies and actions to enhance resilience 

and reduce vulnerability to climate change effects, and brings together governments, 

stakeholders, and organisations to collaborate on addressing climate challenges, sharing 

knowledge, and fostering partnerships. 

The Kyoto Protocol is an international treaty adopted in 1997 under the UNFCCC. This Protocol 

recognized the importance of adaptation to the impacts of climate change, particularly in 

vulnerable developing countries. It established a framework for international climate negotiations 

and set the stage for the development of the Paris Agreement in 2015, which aimed to enhance 

and strengthen global climate efforts beyond the Kyoto Protocol. 

The Paris Agreement is a landmark international treaty adopted in 2015 under the UNFCCC18. It 

aims to combat climate change and strengthen global responses to its impacts. The Agreement 

recognizes the importance of adaptation to the impacts of climate change, particularly for 

vulnerable countries and communities. It encourages countries to develop and implement 

adaptation plans, strategies, and actions to enhance resilience and reduce vulnerability to climate 

change effects. 

The CBD has three main objectives: conservation of biodiversity, sustainable use of biodiversity 

and access and benefits sharing19. The CBD puts emphasis on the importance of biodiversity for 

sustaining ecosystems, human well-being, and future generations. It encourages the sustainable 

use of biodiversity to meet the needs of present and future generations, as well as the integration 

of biodiversity considerations into broader policies and sectors.  

The Sendai Framework aims to reduce the human and economic impacts of disasters and build 

more resilient societies. It provides a framework for countries to strengthen their disaster risk 

reduction efforts, enhance preparedness, and work towards sustainable development in the 

face of growing disaster risks. 20 It promotes risk assessments, data collection, and analysis to 

identify hazards, vulnerabilities, and exposure, enabling better planning and decision-making to 

reduce disaster risk. 

 

 

 

 

 

 

 

 
17 United Nations Framework Convention on Climate Change (UNFCCC). (1992). United Nations Framework Convention on Climate 
Change. Retrieved from: https://unfccc.int/resource/docs/convkp/conveng.pdf 
18 United Nations. (2015). Paris Agreement. Retrieved from: https://unfccc.int/sites/default/files/english_paris_agreement.pdf  
19 Convention on Biological Diversity. (1992). Convention on Biological Diversity. Retrieved from: https://www.cbd.int/doc/legal/cbd-
en.pdf 
20 United Nations International Strategy for Disaster Reduction. (2015). Sendai Framework for Disaster Risk Reduction 2015-2030. 
Retrieved from https://www.undrr.org/publication/sendai-framework-disaster-risk-reduction-2015-2030  

https://unfccc.int/sites/default/files/english_paris_agreement.pdf
https://www.cbd.int/doc/legal/cbd-en.pdf
https://www.cbd.int/doc/legal/cbd-en.pdf
https://www.undrr.org/publication/sendai-framework-disaster-risk-reduction-2015-2030


 

                                     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 11: 

National 

Climate Change Action Plan 2018-2022 

II. National Policy, Action Plans and Legislation  

As part of its commitment and contribution to the targets set under the Paris Agreement, Kenya 

has prioritised mitigation and adaptation actions to be achieved by 2030 under its Nationally 

Determined Contributions.  Prioritised mitigation actions include limiting the countryôs GHG 

emissions by 32% by 2030, and bearing 21% of the cost of mitigation using local resources. 

Prioritised mitigation actions also include achieving a tree cover of at least 10% of the total land 

area of Kenya, scaling up nature-based solutions, and implementation of sustainable waste 

management systems.  

Prioritised adaptation and loss and damage actions include mainstreaming climate change 

adaptation into the Vision 2030 Medium Term Plans and County Integrated Development Plans, 

as well as enhancing the adaptive capacity and resilience across economic sectors and uptake 

of adaptation technology by women, youth and vulnerable groups, including scientific and 

indigenous knowledge.  

Under its Social Pillar, the Kenya Vision 2030  intends to improve and increase access to safe 

water and sanitation services through investments in adequate sanitation, hygiene and 

wastewater management infrastructure, as well as in improving water quality, water availability 

and protection of water related ecosystems. 



 

                                     

The Medium Term Plan (MTP) IV  prioritises rehabilitation and protection of the water towers, 

expansion of drainage infrastructure and waste management and pollution control under its social 

pillar. Conservation and management of forests, as well as harvesting and storage of water 

through construction of dams, are prioritised under the pillar as well. 

The National Climate Change Action Plan (NCCAP) 2018 - 2022 prioritised management of 

climate-related disasters, particularly flooding and drought to reduce associated risks to 

communities and infrastructure. It also prioritised sanitation, health and human settlements to 

reduce malaria and other disease incidences set to rise due to climate change, encourage 

climate-resilient buildings, settlements and solid waste management in urban areas.  

The Kenya National Adaptation Plan (NAP) 2015 -2030 is the basis of the adaptation 

component of Kenyaôs Nationally Determined Contribution, and aims to support attainment of 

Vision 2030 by enhancing the long term resilience and adaptive capacity of key sectors in Kenya. 

The National Adaptation Plan identifies and prioritises various adaptation sections across 20 

planning and economic sectors. To operationalise each sectoral priority actions, short, medium 

and long term sub-actions are identified under each.  

Mainstreaming climate change adaptation into county integrated development plans and other 

county plans is a priority action under the NAP. Short term sub-actions under this action include 

increasing awareness of climate change impacts to communities and counties and building the 

capacity of county governments on climate change adaptation. The medium term sub-actions 

include developing county adaptation plans and developing county climate financing mechanisms 

and tracking systems. The long term sub-actions focus on implementing the county adaptation 

plans and scaling up successful adaptation actions.  

The NAP also has mainstreaming of climate change adaptation in the environment sector as 

another priority action. Some of the short term sub-actions under this action include enhancing 

the participatory scenario planning with communities, undertaking climate vulnerability and risk 

assessment on ecosystems and recommending effective adaptation actions and strengthening 

tree planning and conservation efforts. The medium term sub-actions include strengthening the 

capacity of national and county institutions involved in climate change adaptation coordination, 

while the long term sub-actions focus on integration of ecosystem and community based 

approaches in sector strategies to support adaptation, and continued rehabilitation of water 

catchment areas to provide sustainable ecosystem services.  

Regarding the use and sustainable management of river ecosystems in Kenya, including their 

biodiversity and the ecosystem services they provide, the Kenyan Constitution 2010 recognises 

the right of everyone in Kenya to a clean and healthy environment, and the right to have this right 

protected for present and future generations. 

The Constitution sets out various actions through which the state shall protect this right, including 

achieving a minimum of 10 percent tree cover of the land area of Kenya, encouraging public 

participation in environmental management, protection and conservation, as well as eliminating 

processes and activities endangering the environment. 

The Environmental Management and Coordination Act (EMCA) affirms the right of every person 

in Kenya to a clean and healthy environment, and their duty to safeguard this right. The act 

recognises rivers, lakes and wetlands as protected areas and prohibits unauthorised activities in 



 

                                     

these areas, including excavating or disturbing the river, erecting, extending or placing any 

structure in the river, and draining the river without an approved EIA licence.  

Various regulations exist under the EMCA. The Water Quality Regulation 2006 prohibits anyone 

from depositing any liquid, solid or gaseous substance in or near a water resource so as to directly 

or indirectly lead to water pollution.  

Sewage treatment and industrial effluent should only be discharged into the aquatic environment 

where a discharge licence has been issued, and any activities near lakes, rivers and wetlands 

with an impact on the quantity and quality of water should be preceded with an Environmental 

Impact Assessment.  

EMCA, through the regulations, also prohibits anyone from cultivating or developing within a 

minimum of 6 metres and maximum of 30 metres of the highest ever recorded flood level on 

either side of a river or stream. 

The now repealed Physical Planning Act of Kenya (Cap 286) required that in subdivision 

schemes abutting a river, a minimum width of 10 metres of wayleave or reserve be provided on 

each bank along the river.  

The Agriculture Act of Kenya (Cap 318) under its basic land usage rules also provided that no 

unauthorised activity should occur within 2 metres of a watercourse, or within a distance equal 

to the width of the watercourse up to a maximum of 30 metres if it is more than 2 metres wide. 

III. National Institutions and Mandates  

The Constitution of Kenya 2010 creates various institutions and offices which hold responsibility 

at the national and county level to protect and promote this right. 

These include the offices of the Cabinet Secretary, Secretary to the Cabinet and the Principal 

Secretary. The Constitution also classifies all rivers, lakes and other water bodies as public land, 

and creates the National Land Commission, which is the body with the responsibility to manage 

public land on behalf of national and county governments.  

The National Land Commission also holds the responsibility to monitor and conduct oversight 

over land use planning, as well as conduct research on the use of land and natural resources 

and develop recommendations on their use and sustainable management. 

EMCA gives powers to the Cabinet Secretary under the Ministry of Environment, Climate Change 

and Forestry to declare a river bank a protected area to protect it from environmental degradation, 

as well as issue orders, regulations and standards for its management and conservation.  

The Cabinet Secretary has power to declare the interests of local communitiesô residents within 

a river bank as protected interests. The EMCAalso creates various institutions involved in the 

governance of the environment, including rivers. These included the National Environment 

Council and the National Environment Management Authority (NEMA), as well as various 

committees. 

The National Environment Council, provides policy direction, sets national priorities and promotes 



 

                                     

cooperation for environmental protection. NEMA coordinates environmental management actions 

by lead agencies in Kenya. NEMA also publishes guidelines, manuals and codes for the 

management of the environment, including that of rivers and lakes, conducts inventory of natural 

resources in Kenya, including on biological diversity, and the threats it faces.  

The authority also promotes integration of environmental considerations into policies, plans, 

programmes and projects. Provincial and district environment committees established under the 

EMCA enable community participation by decentralising environmental management actions. 

Various committees are also established under EMCA, including the National Action Plan 

Committee which prepares national environmental action plan every five years for national 

assembly approval, as well as the National Environment Complaints Committee and the Public 

Complaints Committee involved in receiving and investigating, as well as reporting on 

environmental degradation issues.  

The Water Act 2016 is the principal law for regulation, management and development of water 

resources, water and sewerage services in Kenya. The Act gives powers to the Cabinet Secretary 

under the Ministry of Water, Sanitation and Irrigation to formulate a national water resources 

strategy, as well as establish various institutions, including appointing the chief executive office 

of the Water Resources Authority (WRA), and establishing a basin water resource committee and 

water works development agencies, including the Athi Water Works Development Agency, which 

is one of nine water works development agencies responsible for the development, maintenance 

and management of water and sewerage infrastructure in the counties of Nairobi, Kiambu and 

Muranga. 

WRA advises the Cabinet Secretary on policy on management and storage of national water 

resources, as well as flood control. It also develops and enforces standards and regulations for 

the management and use of water resources and flood mitigation, as well as coordinates with 

regional, national and international actors for improved regulation of management and use of 

water resources. The Basin water resources committee manages water resources in their 

respective basin area. 

The Climate Change Act 2016 requires government agencies to include the public by undertaking 

public awareness when making laws, policies and strategies on climate change, and ensuring 

their input is part of decisions made.  

The Climate Change Act 2016 establishes the National Climate Change Council and the Climate 

Change Directorate. The National Climate Change Council, which is chaired by the President, 

sets GHGs emissions regulation targets, gives advice to national and county governments on 

legislation and policy, approves and oversees implementation of the national climate change 

action plan, as well as promotes mainstreaming of climate change at national and county 

government levels.  

The Climate Change Directorate is the lead agency in the operationalisation of government 

national climate change plans and actions. It acts on behalf of the National Climate Change 

Council and reports to the Cabinet Secretary, Ministry of Environment, Climate Change and 

Forestry. 

The figure below shows the institutional structure for climate change in Kenya as per the Climate 



 

                                     

Change Act 2016.  

 

 

Figure 12: Kenya National Adaptation Plan 2015 - 2030 

IV. County Plans and Development Priorities  

The Nairobi City County Integrated Development Plan (CIDP) 2023 - 2027 under its environment, 

water and sanitation sub-sector programmes prioritises improved access to water and sanitation 

services, including through sewer extension and non sewered sanitation works, catchment 

protection to ensure increased water resource management, and exploring of rainwater 

harvesting. The CIDP 2023 - 2027 also prioritises protection of residents of Nairobi from 

environmental pollution, specifically air pollution.  

In the Nairobi Integrated Urban Development Master Plan (NIUPLAN) 16 high priority multi-sector 

projects to be actualised by 2030 were proposed. Under the environment sector, a river 

improvement project and sewerage improvement project were identified as among the 16 priority 

projects. However, both were not prioritised as programmes for implementation. Instead, under 

the environment sector, NIUPLAN prioritised capacity development for storm water drainage 

system and capacity development for sewerage system, as well as solid waste management in 

Nairobi were prioritised.  

The Nairobi City County Climate Action Plan (CAP) 2020 - 2050 is the countyôs strategy to 

achieve GHG emission reduction targets of the city, and reduce the city residents' vulnerability to 

climate change. The CAP has identified 11 climate actions cutting across mitigation and 

adaptation, with supporting actions under each. 



 

                                     

 

 
Figure 13: Nairobi City County Action Plan 2020 - 2050 

These actions include Action 7 on water resource management with supporting actions of 

adopting water conservation initiatives to cater for scarcity; Action 9 on safeguarding vulnerable 

communities with the supporting action to increase access to climate related resilience and safety 

net programmes; Action 10 on disaster management with supporting actions of introducing 

stormwater infrastructure policies and regulations to maintain and operate drainage systems for 

efficient stormwater flow in the city; and Action 11 on improving health standards with supporting 

actions to strengthen climate related disease mapping in vulnerable communities in hazard prone 

areas. 

V. 3EP in the Global and Local Policy and Legal Context of Climate and River 

Regeneration  

In the context of regeneration, conservation and protection of river ecosystems in Kenya, 

including the Ngong River Basin, the figure below represents the interplay between the SDGs, 

other global instruments, and national, county and local level legal and policy actions and 

priorities for Kenya.  



 

                                     

 

Figure 14: Policy and Legal Framework by Pascal Mukanga KDI, 2023 

This interrelation underscores the significance and need for local, county and national level 

actions and efforts to regenerate river ecosystems in Kenya, as one piece of the puzzle towards 

attainment of the SDGs and fulfilling other global commitments, as well as creating sustainable 

and quality environments for people in cities and urban areas to thrive in.  

The Emphasising Ecosystems Elevating People (3EP) project, as an example of local river 



 

                                     

regeneration actions, with a particular focus on low income communities and informal urban 

neighbourhoods, which are most at risk of climate change impacts, presents significant relevance 

to achievement of global actions and priorities espoused through the SDGs and multilateral 

agreements, as well as regional, national and city level climate and environmental priorities for 

Kenya, towards building of sustainable cities and urban areas, including resilient natural 

ecosystems and communities.  

Chapter  3: Approach to the Ngong River Profile Assessment - 

Methodology  

a) Study Extent and Sectioning  

The assessment of the Ngong River was conducted over a stretch of more than fifty kilometres. 

For effective management and thorough assessment, the river was divided into ten sections, 

numbered from 1 to 10. This sectioning facilitated a structured approach to the reconnaissance 

and data collection processes. 

b) Team Organization and Reconnaissance Visits  

The team comprised members from four partnering organizations, Akiba Mashinani Trust (AMT), 

GoDown Arts Center, Kenya Space Agency (KSA), and Kounkuey Design Initiative (KDI), who 

further subdivided the ten sections into three broader groups. Reconnaissance visits were 

conducted over three separate days, each focusing on one of these broader groups. During these 

visits, the team performed guided walks along the river sections. Randomly selected individuals, 

who had relevant information about the river, were interviewed. Additionally, key informants from 

the local community were identified in each section. These individuals provided valuable insights 

and accompanied the team during the walks. 

c) Data Collection Techniques  

During the Ngong River reconnaissance walks, the team employed various data collection 

techniques: 

ǒ Map Reading and annotation: Utilizing maps for navigation and ensuring comprehensive 

coverage of the river sections. 

ǒ Note Taking: Detailed notes were taken in notebooks to document observations and 

information obtained from interviews. 

ǒ GPS Tracking and Mobile Applications: A mobile-based GPS tracking application was used 

to track the path followed during the reconnaissance. Geo-tagged images were captured 

along these paths. 

ǒ Photography and Videography: Visual documentation through photos and videos provided 

a rich dataset for subsequent analysis. 

d) Data Integration and Analysis  

The collected data, including geo-tagged images and GPS tracks, were later uploaded to ArcGIS, 

a geographic information system platform. This data integration enabled the creation of detailed 

maps and a Storymap. The Storymap, created on the ESRI StoryMap platform, served as a 

comprehensive, stand-alone resource. It combined online maps, legends, text, photos, and videos 

to provide an interactive exploration of the Ngong River Watershed. Features such as swipe, pop-

ups, and time sliders were incorporated to enhance user interaction and understanding. 



 

                                     

e) Secondary Data Collection  

To supplement the primary data collected during field visits, a thorough desk study was 

conducted. Secondary sources, including publications, reports, and papers, were examined. This 

secondary data provided additional context and insights that enriched the primary observations 

and findings. 

f) Mapping and Visualization  

The mapping was conducted using ESRI ArcGIS, leveraging Google satellite imagery and open 

online data. The mapping covered the entire stretch of the Ngong River, from its source in 

Kibiku/Ngong Forest to its confluence with the Nairobi River. The resulting maps provided a 

detailed visual representation of the river and its surrounding watershed, enhancing the overall 

understanding of the area. 

g) Presentation of Findings  

The final data presentation was achieved through a Storymap on the ESRI StoryMap platform. 

This web-based map integrated various elements such as text, photos, and videos, creating an 

interactive and engaging resource. The Storymap allowed users to explore the Ngong River 

Watershed interactively, offering functionalities like swipes, pop-ups, and time sliders, which 

provided a dynamic and informative experience. 

In summary, this the Ngong River Assessment methodology combined structured field visits, 

primary and secondary data collection, advanced GIS mapping, and interactive digital storytelling 

(StoryMap) to assess and present the state of the Ngong River comprehensively. This approach 

ensured a thorough, multifaceted understanding of the Ngong River watershed. 

Chapter 4: óThe Ngong Riverscapeô 
In this chapter, the Ngong River basin is looked at within the context of the five major water 

towers in Kenya, and an environmental, socio-spatial and infrastructure assessment of the 

basin is done to understand the diverse character of the Ngong River ecosystem, and 

differentiation along the river basin, and across various land use, environmental and socio-

economic characterisation with the basin.  

 

The following sections of the spatial assessment provide a detailed description and analysis of 

the Ngong River Basin, including defining and mapping its various sections, and conducting an 

analysis of environment conditions and land use activities within the assessment area of the 

basin, as well as the interactions of the river system, with other systems and human activities, 

and their outcome. 

Nairobi River System  

Kenya has five main river basins, with the Lake Victoria basin being the largest, accounting for 

59 percent of the total surface water and 54 percent of renewable freshwater resources. The 

Tana River Basin accounts for 19 percent of the total freshwater resources, covering an area of 

about 28500 square kilometres. This basin includes the Thika River, a major water source for 



 

                                     

Nairobi. The Tana River is the longest in Kenya flowing over a distance of 1050 kilometres21 

before draining into the Indian Ocean. The Rift Valley Basin accounts for 14 percent of Kenyaôs 

total surface water resources, including Lake Turkana, Naivasha and Magadi. 

 
 

Map 6: Map of Kenya showing the different river basins that include the Indian Ocean (and the Nairobi River Basin)22 

The Ewaso Ng'iro Basin is the biggest in terms of spatial coverage, but the smallest, only 

accounting for 2 percent of Kenya's surface water resources. The Athi River Basin extends from 

Nairobi to the Athi River until it drains into the Indian Ocean. This basin accounts for less than 6 

percent of Kenyaôs surface water resources.  

 

 
21 USAID & Sustainable Water Partnership. (2021). Kenya country profile: Water security, sanitation, and hygiene. Retrieved from 
https://winrock.org/wp-content/uploads/2021/08/Kenya_Country_Profile-Final.pdf (Accessed: [01/07/23]) 
22 ibid

 



 

                                     

The Athi River is the second largest23 and longest river in Kenya, with a length of approximately 

390 kilometres24. The Athi River Basin is 540 kilometres long and drains the Kenya highlands25 

of the Aberdares starting from the Kikuyu and Ondiri springs and flowing to the southeast to be a 

main source of water for the counties of Kitui, Makueni and Kilifi, before draining into the Indian 

Ocean north of Malindi and Mombasa. The Athi River through its Nairobi tributary drains the city 

of Nairobi in its upper catchment, and Malindi in its lower catchment area26.  

The upper zone of the Athi River Basin has an altitude of 2600 to 1500 metres above sea level, 

the middle zone is at 1500 to 500 metres above sea level, while the coastal lower zone is at 500 

to 0 (sea level) metres above sea level27. 

The Athi River Basin is facing a number of challenges, including declining water quality, water 

scarcity, groundwater depletion, and declining river base flow. These challenges are being 

exacerbated by land use changes, increasing population, and climate change. There are a 

number of opportunities to address these challenges, such as improved water management 

practices, groundwater recharge, and climate change adaptation measures. 

It is important to note that these challenges and opportunities are interconnected. For example, 

water pollution can lead to water scarcity, and groundwater depletion can lead to declining river 

baseflow. Therefore, it is essential to take a holistic approach to addressing the challenges facing 

the Athi River Basin. 

The Nairobi Rivers sub-basin forms part of the upper catchment of the Athi River Basin, and 

mainly drains the Kikuyu escarpment. This sub-basin has Ngong, Mathare,Nairobi, Mbagathi and 

Ruaka as its main streams. These streams flow parallel28 to each other in an eastward direction 

and join just before Ol Donyo Sabuk/Kilimambogo hill to form the main Athi-Sabaki/Galana 

River29.  

 
23 Ngatia, M., Kithiia, S. M., & Voda, M. (2023). Effects of anthropogenic activities on water quality within the Ngong River sub-
catchment, Nairobi, Kenya. Water, 15(4), 660. https://doi.org/10.3390/w15040660 
24 Water Resources Authority 
25 A critical analysis of the water quality impacts on water resources in the Athi River Drainage Basin, Kenya, Kithiia, M., 2021 
26 Kithiia, S. M. (2007). An assessment of water quality changes within the Athi and Nairobi River basins during the last decade. 
Journal of Environmental Science and Engineering 
27 Kithiia, S. M. (2021). A critical analysis of the water quality impacts on water resources in the Athi River Drainage Basin, Kenya. 
Water Resources Authority Report. 
28 Makathimo, M., & Guthiga, P. (2010). Land use policies and natural resource management in Kenya: The case of Nairobi River 
Basin. Nairobi: Kenya Institute for Public Policy Research and Analysis (KIPPRA). 
29 Kithiia, S. M. (2021). A critical analysis of the water quality impacts on water resources in the Athi River Drainage Basin, Kenya. 
Water Resources Authority Report. 



 

                                     

 

Map 7: Ngong River Basin (source: UNH) 

The name óNairobiô means a place of cool and clean waters, and it is a testament to the fact that 

the city of Nairobi at its establishment in the 1900s indeed had clean water in its rivers suitable 

for drinking and domestic use.  

However, rapid population growth and urbanisation resulting in increased and unsustainable 

settlement, industrial, commercial and transportation activities within the Nairobi River Basin 

catchment area have greatly impacted the water quality and quantity of the sub-basin, as well as 

its biodiversity.  

The main causes of degradation and pollution of the Nairobi River Basin have been identified as 

informal settlements30, industrial land uses and the cityôs sewage treatment plant, as well as 

various agricultural farms31 along the river banks, with informal areas singled as the most 

complex32 to deal with.  

Ngong River Basin  

 

The sub-catchment (Ngong River Basin) has a maximum elevation of 2040 metres above sea 

level, and minimum elevation of 1560 metres above mean sea level. It starts at an altitude of 

 
30 Kienja, K. (2017). Pollution of urban waterways in Nairobi: A case study of Mathare 4B Village, Nairobi, Kenya [Masterôs thesis, 
University of Nairobi]. 
31 Sobowale, R. (2019). River restoration in Nairobi, Kenya: Exploring public participation and learning outcomes [Masterôs thesis, 
University of Wageningen]. 
32 Kienja, K. (2017). Pollution of urban waterways in Nairobi: A case study of Mathare 4B Village, Nairobi, Kenya [Masterôs thesis, 
University of Nairobi]. 



 

                                     

about 2000 metres above sea level and drains into the Nairobi river at an elevation of about 1525 

metres above mean sea level. The Ngong River catchment generally has a gentle slope of 1.01%, 

however, in some sections, this ranges between 7 and 19 % rise or fall.  

 

The river is known as Motoine River in its upper catchment with its source being the Motoine 

Swamp to Dagoretti Forest33 supplied by three permanent springs at the edges of the Thogoto 

forest34. From the swamp, Motoine river flows across the Karen-Dagoretti market road through a 

culvert, then vanishes into the adjacent farmlands that initially formed part of the Dagoretti forest. 

The Motoine River has a subsurface flow through the Dagoretti forest up to the Ngong Road 

Forest35. From here the Motoine River flows through Jamhuri Park36 then into the Nairobi Dam in 

Kibera informal settlements where it becomes the Ngong River. 

 

 

 

 

 

 

 

 
 
Map 8: Ngong River Basin ï Elevation ï meters above mean sea level (source: UNH) 

 
33 Ngatia, M. 2023. Effects of anthropogenic activities on water quality within Ngong river sub catchment, Nairobi, kenya.  
34 Monene, A. (2014) Effects of Land Use Change on StreamFlow, Channel Erosion and River Geomorphology: A Case Study of 
Motoine/Ngong River Sub-Catchment, Nairobi River Basin, Kenya. 
35 ibid 
36 ibid 



 

                                     

After Nairobi Dam, the Ngong River flows through Nairobi West and the cityôs industrial area 

before its confluence with the Nairobi river below the Njiru shopping centre. 

The Motoine/Ngong River flows through various dams37 constructed along its path, including the 

Motoine Dam, Jamhuri Dam and the Nairobi Dam38. Farming activities and the agrochemicals 

used pollute the Motoine River in the upper catchment area of Dagoretti. Before entering the 

Nairobi dam, the Motoine River also collects untreated sewage and uncollected waste from the 

Kibera informal settlement39.  

 

A large section of the downstream waters of the Motoine/Ngong River is a floodplain40 proliferated 

by the urban poor living in the various informal settlements along its banks. Between 2002 and 

2010, the Ngong Riverôs riparian zone changed from largely undeveloped to fully developed with 

informal settlements41.  

 

As the tributary flows from the Nairobi Dam as the Ngong River, it flows through a stretch of 

approximately 12 kilometres42 of the cityôs industrial corridor where untreated industrial liquid 

waste and wastewater, as well as industrial solid waste are channelled into the river. This stretch 

also hosts various informal settlements including Kibera, Kayole, Soweto, Kibarage, Embakasi, 

Tassia, Mukuru Kayaba, Fuata Nyayo, Mukuru kwa Rueben, Mukuru Viwandani and Mariguini43 

where it picks up raw sewage and uncollected solid waste. 

 

 

Map 9: Land use distribution within the Ngong River Basin (source: UNH) 

 
37 Makathimo, M. and Guthiga, P. (2010) Land use policies and natural resource management in Kenya: The case of Nairobi river 
basin 
38 University of Nairobi, (). Survey and Situation Analysis of the Biological Characteristics of the Main Tributaries of the Nairobi Rivers, 
Reservoirs and Wetlands. 
39 Preparatory Survey for Integrated Solid Waste Management in Nairobi City, JICA 
40 Juma, B. et al. (2020) Analysis of rainfall patterns in the Ngong River Basin of Kenya: Towards integrated urban flood risk 
management 
41 Andersen, J. et al. (2021). Perspectives of Local Community Leaders, Health Care Workers, Volunteers, Policy Makers and 
Academia on Climate Change Related Health Risks in Mukuru Informal Settlement in Nairobi, KenyaðA Qualitative Study. 
42 Muungano wa Wanavijiji/Akiba Mashinani Trust and SDI-Kenya, (2020). Unpacking Ngong River Challenges, Threats and 
Sustainable Solutions draft report.  
43 Preparatory Survey for Integrated Solid Waste Management in Nairobi City, JICA 



 

                                     

Ngong River Basin and its sections  

The Motoine/ Ngong River sub-catchment is approximately 42.3 kilometres in length, with a 

catchment area of 127 square kilometres44 between its source in Dagoretti Forest and its 

confluence with the Nairobi River in Njiru. The assessment found it necessary to divide the river 

corridor. It is divided into three distinct sections45  

1. The upper course  ï Dagoretti Forest to Jamhuri Dam at the top of Kibera, informal settlement.  

2. The middle course  ï Kibera informal settlement to Kayole Soweto informal settlement. 

3. The lower course  - From Kayole Soweto downstream to the confluence with the Nairobi River. 

 

 

 

 

 

 

 

 
 
Map 10: The three sections of Ngong River (Source: UNH) 

 

 

 

 

 

 

 

 

 

 

 
44 Okoye, G. and Monene, A. (2015) Impact of Urbanisation on the Morphology of Motoine/Ngong River Channel, Nairobi 
45 ibid 



 

                                     

The Upper Course  

 

The upper reaches of the Ngong River extend approximately 10 kilometres, beginning in 

Dagoretti Forest and flowing through to Kibera. This section is characterised by low-density peri-

urban residential areas interspersed with both large-scale commercial farms and smallholder 

agricultural plots. These farms rely heavily on inorganic fertilisers and organic manure, 

contributing to nutrient runoff. Soil erosion is a persistent issue in this area, leading to significant 

sedimentation and siltation within the river channel. Consequently, water turbidity is high, which 

reduces light penetration and adversely affects aquatic ecosystems. 

 

 

 

 

 
 
Map 11: The upper course of the Ngong River (UNH) 

 

 

 

 

 

 

 

 

 

 



 

                                     

The Middle Course  

 

The middle stretch of the river runs through a densely populated urban corridor for roughly 20 

kilometres. This section is dominated by high-density residential neighbourhoods and a mix of 

light and heavy industrial zones. It faces severe pollution challenges due to inadequate sewerage 

infrastructure, resulting in frequent discharge of raw sewage directly into the river. Additionally, 

unregulated industrial effluents and indiscriminate dumping of solid waste further degrade water 

quality. This has led to deteriorating ecological health and poses serious risks to communities 

living along the riverbanks. 

 

 

 

 

 
 
Map 12: The middle course of the Ngong River (Source: UNH) 

 

 

 

 

 

 

 

 

 

 



 

                                     

The Lower Course  

 

The lower course of the Ngong River flows from Kayole Soweto to its confluence with the Nairobi 

River and continues downstream for about 10 kilometres. This segment features fewer residential 

developments and is primarily used for irrigation agriculture, with farms depending heavily on the 

river for water. The main environmental concern here is the dischargeðboth treated and 

untreatedðfrom the Dandora Wastewater Treatment Plant. This contributes to nutrient loading 

and possible contamination of the water, raising concerns for both human health and downstream 

ecosystems. 

 

 

 

 

 

 
 
Map 13: The lower course of the Ngong River (Source: UNH) 

 

  



 

                                     

II. Environmental Analysis  

 

This section explores the environmental analysis of the Ngong Watershed, providing a 

comprehensive overview of its various environmental facets. It covers topography and climatic 

conditions, examining the physical landscape and prevailing weather patterns. The chapter 

delves into existing and future climate change scenarios, assessing potential impacts on the 

watershed. Hydrology and geology are thoroughly analyzed, alongside soil classification to 

understand the foundational characteristics of the area. The chapter also investigates 

biodiversity, including land cover analysis and city-wide biodiversity network mapping, with a 

focus on the catchment area and ecosystem services in the Motoine/Ngong River basin. 

Additionally, water quality and pollution are examined to identify current environmental stressors, 

and a multi-hazards assessment is conducted to evaluate potential risks within the watershed. 

a. Topography + Climatic Conditions  

The city of Nairobi is located close to the eastern edge of the east african rift valley, bordering 

counties of Kiambu, Kajiado, and Machakos. The city has an elevation ranging from 1,460m to 

1,920m above sea level.46 It is in the subtropical highland, influencing the climatic conditions. 

This, however, can vary slightly depending on specific locations within the city and its 

surroundings, creating distinct climatic zones.  

Nairobi can be divided into the Nairobi upper highland zone including the higher elevated areas 

surrounding Nairobi, such as Kitusuru, Runda, Kiambu road, Lavington, Nyari, Ngong hills. These 

locales have a cooler climate, with temperatures generally lower than in the city centre and the 

lower parts of the city. These microclimate differences could be attributed to their proximity to 

forests like Ngong Road, Karura and Olulua forests and the forests in Kiambu, as well as the 

natural vegetation in these regions. These areas are also wetter than the other parts of the city. 

The temperatures in the city centre are slightly higher from the higher elevated areas. The Central 

Business Dictrict's urban environment may contribute to localised variations in temperature due 

to factors such as heat by concrete and asphalt surfaces, reduced vegetation cover, and limited 

air circulation contributing to the urban heat island effect, where urban areas experience slightly 

higher temperatures than surrounding areas.47 Lower highland zone encompasses the lower 

elevated areas around Nairobi, including the eastern and the southern outskirts of the city - 

Embakasi, Athi River, Kitengela. The lower highland zone experiences slightly higher 

temperatures compared to the upper highland zone and the city centre. 

The average annual temperature ranges from around 14°C to 24°C with the hottest months being 

January and February. Nairobi receives just over 610 mm of rainfall a year occurring primarily in 

two rainy seasons: the long rainy season from March to May and records about 310mm of rainfall, 

the short rainy season from October to December and records about 200mm. The drier months 

are January, February, June, July, August, and September and record less than 80 mm of 

rainfall.48 The seasons can be characterised by increased precipitation, and showers can be 

frequent during these months. The rainfall is generally moderate, with some variations in intensity 

 
46 Athi Water Services Board. (2016). Consultancy services for preliminary and detailed design and tender documentation for the 
Nairobi Rivers Sewerage Improvement Project (NARSIP) Phase II. Retrieved June 20, 2024, from https://www.awwda.go.ke/wp-
content/uploads/2022/07/Responses-to-Clarifications-No-2_-Dandora-Inlet-Works_full.pdf 
47 Scott, A., Beckham, K., Mberu, B., Ezeh, A., & Monteiro, C. (2017). Temperature and heat in informal settlements in Nairobi. PLoS 
ONE, 12(11), e0187300. https://doi.org/10.1371/journal.pone.0187300 
48 Ibid 



 

                                     

from year to year.  

Nairobi has experienced variations in its rainfall patterns in the recent past. In 2020, the city 

experienced its highest rainfall at 1002mm, while the lowest was recorded in 2022 at 337mm.49 

In 2023, Kenya and several other regions in Africa face a looming threat as the spectre of El Nino-

induced floods intensifies due to the impacts of climate change. Despite January traditionally 

being a hot month in Nairobi, there has been a recent shift with increased occurrences of heavy 

rain and overcast conditions. 

b. Existing and future climate change scenarios  

Nairobiôs climate is projected to become significantly warmer in the coming decades. According 

to a study utilising 15 Global Climate Models (GCMs), daily maximum temperatures are expected 

to rise by 0.5°C to 2°C by the 2040s, and by 2°C to 5°C by the end of the century. Similarly, daily 

minimum temperatures are projected to increase by 1°C to 1.5°C by the 2040s, and by 3°C to 

5ÁC by centuryôs end. This warming trend is likely to intensify both the frequency and severity of 

heatwaves in the future. 

In terms of precipitation, ensemble projections from GCMs generally indicate no significant 

change or a slight increase in rainfall by the end of the century. An ensemble of 11 statistically 

downscaled GCMs presents similar results for both temperature and rainfall projections. These 

findings are summarised in the table below. 

Statistic  Annual  

Average Tmax [°C] Increasing  +1 to +1.5 °C by 2040, and between +2.5 to +4.5 °C by the end of the 

century. Warming trends may already be discernible from that of natural variability. 

Average Tmin [°C] Increasing  +1 °C to +1.5 °C by 2040s, and between +3 and +5 °C by the end of 

the century. Warming trends may already be discernible from that of natural 

variability. 

Daytime extreme heat 

events [days] 

Increasing,  +20 to 50 extra days by 2040, and between +75 to +180 extra days by 

the end of the century. Warming trend may already be discernible from that of 

natural variability in this decade 

Nighttime extreme heat 

events [days] 

Increasing,  +70 to 110 extra nights by 2040, and between +210 to +310 extra 

days by the end of the century.  

Total rainfall (mm/year)  Normal to increasing rainfall , ranging from slight drying to significant wetting from 

2070 onwards. 

Rainfall intensity 

(mm/day)  

No change  in daily intensity. 

Rainy day frequency 

(days)  

No change to increasing  rain day frequency, ranging from no change to

 significant increase from 2070 onwards. 

heavy rain frequency 

(days)  

No change to increasing  rain day frequency, ranging from no change to

 significant increase from 2070 onwards. 

 
49 Kenya Meteorological Department. (2021, June). State of the climate in Kenya 2020. Retrieved from 
https://meteo.go.ke/sites/default/files/downloads/STATE%20OF%20THE%20%20CLIMATE%202020_14042021.pdf 



 

                                     

Table 1: Adopted and modified from University of Cape Town (2017) Nairobi Climate Profile: Full Technical Version 

Over recent decades, Nairobi has experienced rising temperatures, shifting rainfall patterns, and 

increasing microclimatic variability, including the development of urban heat islands, more intense 

rainfall events, and a rise in surface runoff due to rapid urbanisation. These trends are expected 

to worsen, increasing the frequency and severity of climate-related hazards, particularly flooding. 

Changes in land use and land cover, driven by rapid population growth and urban expansion, 

have contributed significantly to rainfall-runoff processes, increasing the risk of flooding in the 

cityôs river basins50. The continued spread of human settlements into flood-prone areas, 

particularly in developing countries like Kenya, amplifies the impacts of flash floods. These 

challenges are expected to intensify under future climate change scenarios51. 

Over the next two decades, Nairobi is projected to experience temperature increases of 1°C to 

1.5°C, with a decline in thermal comfort, especially in densely built-up areas affected by the urban 

heat island effect52³. The city currently has limited infrastructure and risk reduction measures to 

manage the escalating risks associated with climate change . 

As a result, many residentsðespecially those living in informal settlementsðare highly 

vulnerable to the impacts of climate change . These communities are disproportionately affected 

due to inadequate access to basic services, including clean water, sanitation, waste 

management, and decent housing53 . 

c. Hydrology   

 
Map 14: The Ngong River Basin (adopted and modified from Bernard, Olang, Bukachi, Mulligan et al, 2021) 

The Motoine River originates from Motoine swamp at the boundary of Nairobi and Kiambu 

 
50 Ndolo, I. J. (2018). Effects of urbanisation on rainfall and temperature over the city of Nairobi, Kenya [Masterôs thesis], University 

of Nairobi 
51 Juma, B., Onyando, J., Obiero, J., & Kipkemboi, J. (2021). Analysis of rainfall extremes in the Ngong River Basin of Kenya: 

Towards integrated urban flood risk management. Environmental Development, 37, 100569. 
https://doi.org/10.1016/j.envdev.2020.100569 
52 Satterthwaite et al. (2018). Responding to climate change in cities and in their informal settlements and economies. 
53 Abuje, S. J., Otoki, B. M., Njuguna, B. M., & Munala, G. (2020). The vulnerability of Nairobi to the effects of climate change 

between 1984 and 2016. Landscape Architecture and Regional Planning, 5(2), 38ï45. https://doi.org/10.11648/j.larp.20200502.14 



 

                                     

Counties, where water emerges from three permanent springs located at the edge of Dagoretti 

Forest. Upon leaving the swamp, the river passes under the Karen-Dagoretti market road via a 

culvert and then disappears into nearby farms, previously part of Dagoretti forest. The river 

maintains a subsurface flow through the Motoine area until it reaches the Ngong Road Forest. 

The river's discharge varies along its course due to the undulating terrain of its water source, 

resulting in a slow runoff54. Additionally, the Ngong stream begins slightly above the Jamhuri 

Trade Fair grounds, at an elevation of approximately 1,850 metres above sea level, and 

eventually drains into the Jamhuri Dam. Furthermore, five additional streams, namely Gatwereka, 

Olympic, Banker, Golf Course, and Undugu, flow through the Kibera slums and into the Nairobi 

Dam55. 

Land use changes within the sub-catchment increased impervious surface cover, which in turn 

has reduced infiltration capacity, while increasing surface run-off and streamflow. Reduction in 

infiltration capacity has subsequently led to reduced groundwater recharge resulting in a 

reduction in baseflow, a high seasonal flow variability, increasing overland flow (flooding) and 

river discharge, erosion as observed in the Motoine/Ngong river basin. Athi River base flow rates 

have declined by 9% since 1950 due to interconnectivity of surface and groundwater systems. A 

study56 analysing the streamflow of the Motoine/Ngong river in relation to land use changes 

showed that the most significant land use change was clearing of forest cover and vegetation 

cover to built up areas. Clearing of vegetation has altered hydrological and geomorphologic states 

of streams by decreasing evapotranspiration and increasing overland flow (flooding) and river 

discharge, erosion and sediment fluxes57. Tall forests, due to their greater canopy roughness and 

more extensive root systems tapping into soil moisture, exhibit heightened rates of 

evapotranspiration compared to other vegetation types or land use categories. The removal of 

these forests consequently restricts water pathways within the watershed, resulting in an overall 

escalation in streamflow originating from the catchment58. The reduction in forest cover and 

grasslands, particularly in Ngong road forest where the area decreased from 2929.6 ha to 1224.4 

ha, due to demand for land for road construction, schools, and other social facilities has seen 

expansion of impermeable surfaces in the sub-catchment, which has led to reduced infiltration 

capacity and increase in streamflow59. 

Insufficient and unreliable water supply in Kenya has forced the population to turn to private 

underground water sources in both urban and rural areas. The region underlain by the Nairobi 

Aquifer System (NAS) represents the largest area of demand with over 6 million people, most of 

which are already reliant on groundwater, and many industries and institutions. The Nairobi 

Aquifer is the most abstracted groundwater reservoir, surpassing sustainable extraction levels. 

As a result, the water table has dropped by 6m per decade, leading to the need for boreholes 

 
54 Monene, A. K. (2017). Effects of Land Use Change on Streamflow, Channel Erosion and River Geomorphology: A Case Study of 
Motoine/Ngong River Sub Catchment.International Journal of Mathematics and Physical Sciences Research ISSN 2348-5736 
(Online) Vol. 5, Issue 1, pp: (113-120), Month: April - September 2017, Available at: www.researchpublish.com Unpublished M.A. 
thesis, Department of Geography and Environmental Studies, University of Nairobi 
55 Primoz, K. (2010). Mapping Flood Damage in Kibera. 
56 Monene, A. K. (2017). Effects of Land Use Change on Streamflow, Channel Erosion and River Geomorphology: A Case Study of 
Motoine/Ngong River Sub Catchment.International Journal of Mathematics and Physical Sciences Research ISSN 2348-5736 
(Online) Vol. 5, Issue 1, pp: (113-120), Month: April - September 2017, Available at: www.researchpublish.com Unpublished M.A. 
thesis, Department of Geography and Environmental Studies, University of Nairobi 
57 Tibaijuka, A. (2007). Cities can achieve more sustainable land use if Municipalities combine Urban Planning and Development 
with Environmental Management. Nairobi and its Environs. 
58 Miller, J. R. & Miller, M. O. (2007). Contaminated Rivers, a Geomorphological-Geochemical Approach to Site Assessment and 
Remediation, Springer Publishers  
59 Mundia, C. N. & Aniya, M. (2006). Dynamics of Land Use/Cover Changes and Degradation of Nairobi City, Kenya. Land 
Degradation & Development, Volume 17, Issue 1, pp. 97-108, Wiley Online Library.  

http://www.researchpublish.com/
http://www.researchpublish.com/


 

                                     

that are on average 150m deep, reflecting the decline in aquifer level60. 

d. Geology and Soil classification  

 
Map 15: The Geology and Drainage of Nairobi Source: Adopted from Tibaijuka (2007) 

Pyroclastic volcanic rocks deposited during the formation of the East African Rift Valley 

characterise Nairobiôs soil profile. During the process, some of these rocks were deposited in 

aqueous state for an extended duration and hence intercalated with lacustrine sediments. The 

nature of soil conditions gradually varied across the city as one moves from the water courses to 

raised grounds. During the soilôs formation process, river valleys as well as other low-lying areas 

including depressions that existed at the time were covered with clays and alluvium61. 

Nairobi has a varied composition of three basic geological structures namely, the Mbagathi 

phonolitic trachyte which contains numerous closely spaced feldspar phenocrysts which are 

rather coarse groundmass containing little nepheline. This type of rock occurs across the Nairobi 

National Park and part of Athi plains. The second geological structure is the Nairobi trachyte 

(Pliocene), which dominates the northern and western part of the city. The Nairobi trachyte 

(pliocene) originates from pale grey moulted lava having a glistening appearance due to 

numerous tiny feldspar crystals. Finally, there is the Kirichwa valley tuff, which is an 

agglomeration of different rock types with the most important being devitrified welded tuffs (the 

Nairobi stone) used extensively for building purposes. 

The Ngong/Motoine catchment occurs in an area of three geological formations: the upper 

catchment overlies the Upper Athi volcanics which are porous and permeable, the Lower Athi 

volcanics that are weathered down to clayey materials and the Kirichwa valley tuffs. At the lower 

 
60 Oiro, S. et. al. (2020). Depletion of groundwater resources under rapid urbanisation in Africa: recent and future trends in the Nairobi 
Aquifer System, Kenya. VoL ï 28  
61 Onyancha C., Mathu E., & Mwea M., & Ngecu, W. (2011). Dealing with sensitive ana variable soils in Nairobi City. International 
Journal of Research and Reviews in Applied Sciences 



 

                                     

catchment, the main top formation are the deeply weathered Nairobi phonolites (Rhoda and 

Kwamboka, 2016). The catchment is generally gently sloping at 1.01% except along river valleys 

where slopes range from about 7% to 19%62. 

The geological structure of Nairobi significantly influences land use and land cover, evident from 

the fact that the majority of the city is characterised by basement rocks covered by a thin layer of 

soil. As a result, the process of laying foundations for development does not require extensive 

excavation, leading to reduced development costs throughout the city. In turn, favouring the 

growth of real estate projects, as there are no significant physical barriers hindering such 

developments. Additionally, the geological structure provides readily available construction 

materials such as stones for walls and sand for building purposes. These stones are particularly 

abundant in the eastern part of the city63. 

Diverse human activities driven by population pressure in Nairobi have significantly modified the 

city's natural landscape. One notable consequence is the placement of buildings in areas 

characterised by poor subsoil conditions. This issue is particularly common in informal 

settlements, such as Mukuru, which are often situated in proximity to watercourses. The pressure 

from various competing demands has resulted in heavy manipulation of the river basin. This 

includes activities like soil dumping and backfilling to create space for housing, which, in turn, 

disrupts the natural course of the river channel. As a result of poor housing conditions and limited 

adaptive capacity, the use of unsuitable soils has significantly increased vulnerability to risks and 

hazards.  

e. Biodiversity  

This section provides an in-depth analysis of the land cover within the Ngong Watershed, 

highlighting the complicated network of natural and urban landscapes. Key areas within the 

watershed, including Ngong Road Forest, Nairobi National Park, Oloolua Forest, Uhuru Park, and 

Hon. John N. Michuki Memorial Conservation Park, are focal points of the biodiversity network 

mapping. This city-wide mapping effort integrates these critical green spaces, emphasizing their 

role in maintaining ecological balance and supporting diverse flora and fauna. The analysis 

underscores the importance of these conservation areas within the broader catchment, illustrating 

how they collectively contribute to the ecological resilience and biodiversity of the region.  

 
62 Monene, A. K. (2017). Effects of Land Use Change on Streamflow, Channel Erosion and River Geomorphology: A Case Study of 
Motoine/Ngong River Sub Catchment. International Journal of Mathematics and Physical Sciences Research ISSN 2348-5736 
(Online) Vol. 5, Issue 1, pp: (113-120), Month: April - September 2017, Available at: www.researchpublish.com  
63 Mwathi, P. (2016) Effects Of Land Use And Land Cover Dynamics On Environmental Quality Of Nairobi City And Its 
EnvironsStudies, University of Nairobi 
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i) Land cover Analysis  

 
Map 16: Classified Land Use and Land Cover Map Of Nairobi 1995-2010 Source: adopted and modified images from 

Regional Centre, Nairobi. 

 

Figure 15: Land Use and Land Cover Change Trends for Nairobi City between 1988 To 2010 Source: Years 1988 to 

2010 images from Regional Centre, Nairobi. 

Urban expansion in Nairobi has led to land cover changes and development sprawl. The city has, 

in a period of 12 years (1988-2010), experienced an increase of 438.29% in urban built-up areas 

and open lands, forest cover decreased by 38% while agricultural and riparian vegetation 

decreased by 98%. The agricultural and riparian vegetation, rangeland and shrubs and forests 



 

                                     

have mainly given way to expansion in built up areas and open lands64. There is growing and 

widespread concern over the shrinking size of green spaces in Nairobi. An example of this 

concern is the recent public uproar over the routing of the Nairobi Expressway to pass through 

Central and Uhuru Parks, key green and open spaces in Nairobi. The uproar resulted in the route 

for the highway being slightly diverted, and prevented the two green and open spaces from being 

encroached into. Still, many other spaces in the city face similar threats from mega infrastructure 

developments, land grabbing and human activities due to population pressure. Land cover 

categories of riverine vegetation and forest land showed the most marked decrease in real 

coverage by about 67 and 60%, respectively, while barren surfaces and urban areas increased 

by more than 100 and 98%, respectively, between 1976 and 2000.65 

An assessment of land cover trends across various classifications such as forests, shrublands, 

woody savannahs, grasslands, croplands, urban areas, and wetlands revealed findings 

consistent with a comparable study focused on changes in land cover within similar usage 

categories from 1995 to 2010. The results indicated a rapid expansion of urban areas, leading to 

a reduction in other land cover types. Particularly, forests and woody savannahs experienced the 

most substantial losses due to this urban expansion66. 

ii) Biodiversity Network Mapping - city wide including the catchment  

Urban forests contribute significantly to the ecological integrity of urban areas and the quality of 

life of urban dwellers through air quality control, energy conservation, improving urban hydrology, 

and regulation of land surface temperatures. 

 
64 Mwathi, P. (2016) Effects Of Land Use And Land Cover Dynamics On Environmental Quality Of Nairobi City And Its Environs  
65 Njoroge, et. al, (2011) ñChange in landscape cover types and pattern within Nairobi city and its environsô 
66 Oloo F, Murithi G, Jepkosgei C. Quantifying Tree Cover Loss in Urban Forests within Nairobi City Metropolitan Area from Earth 
Observation Data. Environmental Sciences Proceedings. 2021; 3(1):78. https://doi.org/10.3390/IECF2020-07952  
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Map 17: Green cover - forested areas and vegetated areas in Nairobi Metropolitan area (Source: UNH) 

The main forest cover in the sub-catchment is the Ngong Road forest  which was gazetted in 

1932, and covered an area of 2929.6 ha at that time. Excisions have been made over the years 

to provide land for road construction, development of schools, churches, public cemeteries and 

other social facilities. The current cover of 1224.4 ha is only 41.8% of the original cover. The 

latest excision was made in the year 2013 for 56 ha for construction of the southern by-pass 

interchange road. Over the years, Ngong road forest has been excised, leaving it highly 

fragmented. The forest supports planted trees, indigenous trees and grasslands. The plantation 

area consists of exotic trees, with eucalyptus species occupying 148 ha, pine species 2.7 ha and 

cypress species 6.8 ha. Indigenous trees planted include Croton and Cordia species grown on 

11.3 ha. The indigenous natural habitat and grassland occupy 504 ha of the sanctuary. The forest 

has had several excisions since being gazetted, most of these occurring between 1963 and 1994.  

Nairobi National Park  has vegetation cover that is predominantly dry savannah, open grass 

plains with scattered acacia bushes (KWS 2006). The park also has a permanent river with a 

riverine forest. It is located within the city of Nairobi ï the only city in the world with a large 

assemblage of wildlife in its environs. The park is a major rhino sanctuary, supports the second-

largest animal migration after theMaasaiMara, and is a dry season refuge for most wildlife. The 

benefits of the park include recreation, environment education, employment and income 

generation. The park is also an important carbon sink for Nairobi. 

A quarter of Oloolua Forest  is set aside as a nature reserve with nature trails on the forest for 

public education and awareness. The forest has been threatened by frequent mining activities, 

which have contributed to high biodiversity loss. In fact, in conjunction with stakeholders such as 

the Forest Working Group and East African Wildlife Society, the Government has banned any 



 

                                     

further mining activity in the forest67. 

Uhuru Park  

Uhuru Park spans 12.9 ha and is situated adjacent to Nairobi's central business district in Kenya. 

The park features an artificial lake, various national monuments, recreational activities, and 

grounds used for public gatherings. Notably, the park's artificial lake serves a purpose in 

stormwater management, storing runoff from nearby road infrastructure. Connecting to the Ngong 

River via a tributary, excess surface runoff from the park is directed into the river system68. 

Hon. John N. Michuki Memorial Conservation Park  formerly known as Mazingira Park is 

located along the Nairobi River from the Globe Roundabout to Museum Bridge and covers an 

area of approximately 12.30 ha. The park was established in 2008 through concerted efforts 

geared towards creating a public recreation area at a site previously used as a dumpsite and a 

criminal hideout, which came about as a result of the rehabilitation and restoration of the Nairobi 

River park. The park forms part of the network of green open spaces within the city centre69.  

Tree cover data between 2001 and 2019 indicated that there was a significant tree cover loss of 

about 130 ha in 2001. In that year, major losses were recorded in the Ngong road forest with an 

approximate tree cover loss of 56.9 ha, the Dagoretti Forest with a loss of 34.8 ha, and the 

Muguga Forest at 27.7 ha. Other forests that also had significant losses in the same year were 

the Karura Forest with a loss of about 7 ha and the Ngong Forest with a loss of about 6.2 ha. 

After 2001, there were marginal losses between 2002 and 2010. Another significant period of 

loss was recorded between 2011 and 2019 with a peak in 2016 where an estimated 170 ha of 

tree cover was lost. In that year, major losses were recorded in Dagoretti, Ngong road, and Kibiku, 

respectively. Cumulatively, approximately 720.5 haof tree cover were lost in the urban forests 

around Nairobi between 2001 and 2019, approximately 11% of the baseline coverage of about 

6620 ha in the year 2000. The annual rate of urban forest loss is at 0.58%, slightly higher than 

the overall forest cover loss reported for Kenya at 0.32%70. 

The main factors driving this loss are the conversion of forest lands for residential and agricultural 

purposes, the implementation of large infrastructure projects that cut through the forests, and the 

extraction of timber and other resources to support urban development. Illegal logging also 

contributes to the decline in forest tree cover, as high-value tree species, like the Muhugu tree 

(Brachylaena huillensis), are extensively harvested from Ngong forest for wood carving. 

Additionally, forests are being cleared for road development, human settlements, land 

speculation, and even for political reasons. The allocation of parts of Karura, Ngong Road forests, 

and City Park for residential and related developments has significantly reduced the city's forest 

cover and green spaces71. In six of the urban forests (in the figure below), the trend of loss was 

positive, indicating a continuing disturbance of urban forests around Nairobi72. Conversely, there 

was a negative trend in the annual mean Normalised difference vegetation index (NDVI) values 

for each of the forests, indicating a potential deterioration of the vegetation health in the forests. 

 

 
67 United Nations Environment Programme (UNEP). (2003). City of Nairobi environment outlook. Nairobi: UNEP. 
68 Green Belt Movement. (n.d.). Karura Forest: A history of restoration and protection. Retrieved from 
https://www.greenbeltmovement.org/node/908 (Accessed: [03/05/24]) 
69 Esri StoryMaps. (n.d.). Karura Forest: A forest reclaimed. Retrieved from 
https://storymaps.arcgis.com/stories/53174eecf0f143d4ae25b2dd12c77439 (Accessed: [03/05/24]) 
70 ibid 
71 UNEP (2003) City of Nairobi Environment Outlook 
72 Oloo F, Murithi G, Jepkosgei C. Quantifying Tree Cover Loss in Urban Forests within Nairobi City Metropolitan Area from Earth 
Observation Data. Environmental Sciences Proceedings. 2021; 3(1):78. https://doi.org/10.3390/IECF2020-07952  
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Map 18: Tree cover in 2000 and cumulative tree cover loss between 2000 and 2019 in selected forests in Nairobi 

Metropolitan area73 

 

 
73 Oloo F, Murithi G, Jepkosgei C. Quantifying Tree Cover Loss in Urban Forests within Nairobi City Metropolitan Area from Earth 
Observation Data. Environmental Sciences Proceedings. 2021; 3(1):78. https://doi.org/10.3390/IECF2020-07952 
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Figure 16: Tree cover loss and satellite imagery for tree cover loss areas (snapshots a-f are the aerial photographs 

showing human activities at locations which were experiencing tree cover loss). 

The loss of urban forests in Nairobi is likely to have implications for the city's microclimatic 

conditions, subsoil, and subsurface watercourses. It also reduces the city's overall forest cover 

in the context of increasing emissions into the atmosphere. 

iii) Ecosystem services in the Motoine/Ngong River basin  

a) Water provision: The Ngong River basin provides essential water resources for both 

domestic and agricultural use. In the upstream section of the Ngong River, the waters are 

used for domestic use including cleaning as well as irrigation of crops including maize, 

bananas etc.  

b) Biodiversity support: The Ngong River basin supports a rich diversity of diverse plant and 

animal species, contributing to the conservation of biodiversity. The river also supports 

bamboo and nappier grass which grow on the river banks. This includes providing habitats 

for various wildlife and supporting ecological balance. 

c) Climate regulation: The forests, including Ngong Road Forest and wetlands including the 

Nairobi Dam in the basin contribute to carbon seizure, helping to mitigate climate change 

and regulate local microclimates, which in turn supports human and agricultural 

productivity. 








































































