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Statement by the Cabinet Secretary

Sustainable conservation and management of Water Towers 
is a key component in achieving the Sustainable Development 
Goals (SDGs), which aims to end poverty, protect the planet 
and ensure that all people enjoy peace and prosperity. Kenya’s 
economic development and industrial growth is dependent on 
a healthy. Productive and resilient environment. Every Kenya 
has a right to a clean and secure environment as stipulated in 
our Constitution. It is therefore, our responsibility to protect 
and conserve it as well.

Nyambene Hills Water Tower is the critical water catchment 
area for the Tana and Ewaso Nyiro Rivers. These rivers sustain livelihoods of communities 
in the arid areas of North-Eastern and Coastal Kenya. The Tana River also supports 
hydro-power generation through the established seven folks dam, that generates 
599.45MW of electricity to the National Grid. However, high rate of water abstraction, 
environmental degradation and climate change related impacts has jeopardized the 
potential of ecosystem services this Water Tower provides. This is evident through the 
increased landslide occurrences in the area, reduced water levels in the rivers especially 
during dry season and reduced hdro-power generation in dry season.

Due to the scale of Water Towers importance, my Ministry is committed for their 
restoration and conservation through establishment of policies, legislations and 
programs. This will also provide an enabling environment for implementation of 
numerous conservation initiative. The main approaches will be through regulation 
of water abstraction from springs and rivers, rehabilitation of degraded areas and 
increase surveillance as well as monitoring. I therefore call upon for collaboration with 
stakeholders and partners of goodwill in implementing intervention measures towards 
conservation of these fragile, yet important ecosystems.

2/21/2018 Director of Public Prosecutions – Office of the Director of Public Prosecution
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I wish to appreciate H.E the President for his support in conservation of our Water 
Towers. I also acknowledge the Kenya Water Towers Agency’s Board of Directors for 
coordination and guiding the conservation of the Country’s Water Towers.

Mr. Keriako Tobiko, CBS, SC 
Cabinet Secretary 
MINISTRY OF ENVIRONMENT AND FORESTRY
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Kenya’s Water Towers face a myriad of threats including 
encroachment, forest fires, land degradation, among others. These 
have led to adverse environmental impacts such as drying up of rivers 
and springs, loss of biodiversity, changes in micro- climatic conditions, 
increased soil loss, reduced forestland and increased community 
conflicts. Therefore, the Ministry seeks to address these concerns 
for sustenance of the economy and social fabric of the Country.  
 
To achieve this, there is need for collaboration by all stakeholders 
in establishing appropriate interventions through research 

and other initiatives. Key among these is the rehabilitation 
and restoration of degraded Water Towers through re-afforestation. As a Ministry, the 
initiative to increase tree cover through the National Strategy to achieve and maintain 10% 
tree cover by 2022 is already in progress but it requires concerted efforts of all Kenyans. 
 
Our development partners have shown great interest in conserving the Water Towers. It is my 
humble appeal to all stakeholders to support the implementation of proposed interventions in 
this report. I also thank the Kenya Water Towers Agency for the development of this report that 
will guide the efforts towards sustainable management of Nyambene Hills Water Tower. 

 

Dr. Chris Kiptoo, CBS 
Principal Secretary 
MINISTRY OF ENVIRONMENT AND FORESTRY

Remarks from the Principal Secretary
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Kenya Water Towers Agency (KWTA) is committed to conservation 
and protection of water towers in the country. To effectively deliver 
its mandate, the Agency develops Water Tower Status reports. The 
reports provide detailed information which is crucial for decision 
making and policy development toward sustainable management 
and conservation of Water Towers. It highlights key threats facing 
these ecosystems and recommends intervention measures. It also 
guides implementation activities to avert the negative impacts while 
ensuring Water tower resources are available to support achievement 
of Government’s key agendas especially the Big Four and Vision 2030.

Nyambene Hills Water Tower is an important catchment area for the Tana and Ewaso Nyiro Rivers. 
However, illegal and over-abstraction of water, illegal logging and landslides are main threats 
facing this Water Tower. Therefore, conservation of these critical ecosystems will require a multi-
stakeholder approach with KWTA taking a leading role. The Agency is also working closely with 
development partners to ensure sufficient resources for conserving the Water tower. 

I acknowledge support from the National Government, the parent Ministry of Environment and 
forestry and other stakeholders’ contribution towards conservation of our Water Towers. The KWTA 
Board of Directors is committed towards successful implementation of the recommendation in this 
report.

Dr. Julius M Malombe 
Board Chairman 
KENYA WATER TOWERS AGENCY

Foreword
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Preface
Nyambene Hills is an important Water Tower located in  Meru County. It 
is a catchment for Rivers Tana and Ewaso Nyiro which drain into Indian 
Ocean and Lorian Swamp respectively. The Water Tower has more than 
200 springs feeding numerous rivers. It supports various socio-economic 
activities which include crop production, livestock keeping and agroforestry. 
It is also rich in biodiversity with over 35 plant species, of which at least 10 
are endemic and a  home to various migratory bird species. Currently, the 
water tower supports a population of more than 400,000 persons living 
around the water tower. 

The Water Tower faces numerous challenges which include encroachment, 
over abstraction and illegal abstraction of water, illegal logging for timber and poles as well  charcoal 
production. As a result of unsustainable farming practices, there is increased erosion and landslides in the 
water tower caused by reduction in tree cover. I therefore call upon all the stakeholders to partner with 
KWTA in conserving this important resource for posterity.

I would like to thank the KWTA Board of Directors under the leadership of Dr. Julius Malombe for their 
dedicated support and guidance of the Agency. I acknowledge the Directorate of Ecosystem Research, 
Planning and Audit, for leading the development of this status report. I also recognize the contribution of 
KWTA Senior Management and staff in providing information and reviewing the report.

Lastly, I extend my appreciation to various stakeholders who have contributed towards the development 
of this report. The County Government of Meru and other state and non-state agencies operating in 
Nyambene Hills Water Tower as well as the community members who provided the much-needed support 
to the Agency’s staff during data collection and validation of the report. Thank you all and let’s work 
together towards implementing recommendations in the report.

Prof. Julius G Tanui, PhD, EBS 
Ag. Chief Executive Officer 
KENYA WATER TOWERS AGENCY
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Executive Summary
This status report gives detailed information of Nyambene Hills Water Tower in Meru County 
to guide decision making on conservation efforts. The report provides the status of land cover 
and land use changes in the Water Tower between 1990 and 2018. It also highlights status of 
the biodiversity, critical water catchment areas, socio-economic and livelihood conditions of 
people living in the Water Tower.  It further highlights the threats and challenges facing the 
Water Tower and proposes intervention measures to reverse these negative trends.

Nyambene Hills Water Tower covers a total area of area of 30,313 ha (5,427 ha under gazetted 
forest and 5km buffer zone of 24,886 ha). It is an important catchment area for Tana and Ewaso 
Nyiro Rivers that drain into Indian Ocean and Lorian Swamp respectively. There are 237 springs 
in the Water Tower, of which 31 have been prioritized as crucial for protection due to their high 
yield and myriad threats that are facing them. This Water Tower is a key source of water for 
the nearby households, industries and for irrigation. For instance, there are three dams that 
are operational (Ura 1, 2 and 3) and two under construction (Ura 4 and Thangatha) that supply 
water to the surrounding sub-counties. 

The Water Tower provides various ecosystem services ranging from provisioning, regulatory, 
supporting and cultural. Thus, it has created micro-climatic condition key for agricultural 
production, which is the main source of livelihood for the communities. Tea and Miraa (Khat) are 
the main crops grown for export. The utilization of these benefits derived from this ecosystem 
has resulted into positive and negative impacts. For example, the land cover analysis showed a 
decline in area under grassland between 1990 and 2018 and an increase in cropland. However, 
through concerted efforts of re-afforestation and promotion of agroforestry there has been an 
increase in forest cover in this Water Tower which are mainly exotic species such as grevilia and 
eucalyptus.

Increased reliance on Water Tower resources coupled with population pressure has contributed 
to degradation of the Nyambene Hills Water Tower. This is manifested through the myriad 
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threats and challenges the Water Tower is facing. These threats include illegal and over 
abstraction of water from rivers and springs, illegal logging, over-harvesting of trees for timber 
products, soil erosion and landslides, encroachment, unsustainable mining activities as well 
as overgrazing. To curb these negative impacts and ensure conservation of this Water Tower, 
an implementation plan with an estimated budget of KES 651 Million has been developed to 
address the following proposed intervention measures:

1. Sensitization and community awareness to empower the local community on 
conservation matters as well as to create local ownership of the Water Tower

2. Strict enforcement of the law through enhanced surveillance and patrols to curb illegal 
activities in the Water Tower. This will also involve removal of illegally installed pipes used 
to abstract water from springs and rivers in the Water Tower

3. Reclamation of encroached areas within the gazetted forest to ensure conservation and 
protection of water catchment areas

4. Rehabilitation and reforestation of reclaimed and degraded areas as well as bare land 
that had been previously cleared to pave way for tea buffer belt. 

5. Promotion of agroforestry within private farms to promote sustainable land management 
practices and increase tree cover within the Water Tower

6. Promotion of alternative livelihood programs such as keeping of improved livestock 
breeds, use of biogas and energy saving jikos.
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KWS	 	 Kenya	Wildlife	Service

KWTA  Kenya Water Towers Agency

LCLU	 	 Land	Cover	Land	Use

m  Metre

m3/s  Cubic Metre per Second

ML  Maximum Likelihood

NRC	 	 Non-Residential	Cultivation

RF  Random Forest



Nyambene Hills Water Tower Status Reportxviii

UNESCO	 United	Nations	Educational,	Scientific	and	Cultural	Organization

USGS	 	 United	States	Geological	Survey

WRA  Water Resources Authority



xixCoordinated Water Towers Conservation 

Definition of Terms
Water Tower
An elevated geographical area comprising mountains, hills, and plateaus where the topography, 
geology, soils and  vegetation support reception, retention, infiltration, and percolation of 
precipitation and storage as ground water, that is eventually released through springs, streams, 
rivers, swamps, lakes, and oceans to sustain connected biodiverse ecosystems and is harnessed for 
use.

Watershed
An area or ridge of land that separates waters flowing to different rivers, basins or seas

Drainage Basin
It is an area of land where all water that falls on that land flows into one river

Drainage system
The pattern formed by streams, rivers, and lakes in a particular drainage basin

Landcover
Is the physical material on the surface of the earth

Land use
Refers to human activities/foot prints on the surface of the earth 

Land Use and Land Cover Changes
Changes that occur in land use and land cover over time based on satellite imagery analysis

Land Use and Land Cover Trends 
Transitional changes in land use and land cover over a period of time   

Buffer
An area of specified distance around a forest (in this case 5 km from the edge of the forest)
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Geographical Information Systems (GIS)
Is a system designed to capture, store, manipulate, analyze, manage, and present geographical data

Remote Sensing
Process of obtaining data without being in physical contact with the object, as applied mainly by 
space satellite in acquiring satellite imagery  of the earth from space

Global Positioning System (GPS)
Is a network of orbiting satellites that send precise details of their position in space back to earth 
and are used to provide position on the earth surface 

Ecosystem services
The direct and indirect benefits acquired from an interaction with the natural ecosystem
and are either provisioning, supporting, regulatory and cultural service

Ecosystem values
Measures the importance of ecosystem services to people

River flow
Volume of water flowing on a stream at a given time

Biodiversity 
The variety of plant and animal life in the world or in a particular habitat, which is usually considered 
to be important and desirable

Endemic species 
These are plants and animals that exist only in one geographic region.
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1.0 Introduction 
Water Towers are elevated geographical areas comprising mountains, hills, and plateaus 
where the topography, geology, soils and vegetation support reception, retention, infiltration, 
and percolation of precipitation and storage as ground water, that is eventually released  
through springs, streams, rivers, swamps, lakes, and oceans to sustain connected biodiverse 
ecosystems and is harnessed for use.  These ecosystems include hills, plateaus and mountains 
that gradually release water into a drainage basin as springs, rivers and streams. WaterTowers 
are multi-functional and provide significant ecosystem services that are important for the 
livelihoods, hydrology and biodiversity of the surrounding communities and the wider region 
in which they occur. 

Kenya Water Towers Agency (KWTA) was established to coordinate and oversee protection, 
rehabilitation, conservation and sustainable management of Water Towers. The Agency has 
gazetted 18 water towers in the country including the five major ones: the Mau Complex, Mt. 
Kenya, Aberdares, Cherangany and Mt. Elgon (Figure 1.1). Through its coordination mandate, 
there are more than 70 ecosystems that have been proposed by stakeholders as Waters 
Towers (Table 1.1).

 “Thousands Lived without Love, but not without water. So SAVE WATER” 
Adopted from best slogans for save water awareness and scarcity
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Figure 1.1: Gazetted Water Towers in Kenya
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Table 1.1: Proposed Water Towers by the various stakeholders

Kajiado County 
Ngong hills 
Namanga hill

Emali hills

Maparasha hills

Nyamira County 
Manga hills 
Sironga wetland

Machakos County

Machakos hills

Kibauni hills

Kanzalu hills

Matetani hills

Iveti hills

Oldonyo Sabuk

Meru 

Imenti hills

Ngaya hills

Embu

Kirimiri hills

Kiang’ombe hills

Homa Bay 

Gwassi hills

Nyeri County

Karima hills

Tumutumu hills

Kiamacheru hills

Nyara hills

Nyeri hills

Kilifi County 
Mwangea hills

Baringo County

Tugen hills

Kisii 

Nyangweta hills

Sameta hills

Taracha hills

Nyacheki hills

Elgeyo Marakwet 

Elgeyo hills

Makueni County

Makuli hills

Mbooni hills

Nthangu hills

Nzaui hills

Makongo hills

Kilungu hills

Mbui Nzau hills

Yekanga hills

Nakuru County  
Subukia 
escarpment

Nandi County 

Kibirong swamp

Kingwal swamp

Turkana

Loima hills

Taita-Taveta

Taita hills

Kasigau hills

Narok

Mt. Suswa

 

Lamu County 

Lake Kenyatta
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Migori

Maeta hills

Magaimuya hills

Taragwiti hills

Nyandarua County

Maungu hills

Kitui County 
Mutito hills
Endau hills
Kavonge/
Museve hills
Mutuluni hills
Mumoni/
Ngaikuyu hills
Kyawea hills
Mutha hills
Nuu hills

Kiambu

Kikuyu 
escarpment

Laikipia

Mukogodo hill

Kajiado County

Nguruman 

Escarpment

Uasin Gishu

Leseru Swamp

West Pokot. 
Chebuko/
kamalegon

Karasuk hills

Water Towers influence every aspect of the 
economy including agriculture (irrigation), 
energy (hydropower), tourism (wildlife), 
urban development (water supply) and 
industry (water supply). Protection and 
conservation of these important ecosystems 
continues to face a number of challenges 
such as rapid population growth whose spiral 
effects include increased land fragmentation, 
encroachment on ecologically sensitive 
areas and over exploitation of declining 
natural resources within the Water Towers 
ecosystems. The result has been adverse 
environmental impacts such as drying up of 
rivers, dams and springs; loss of biodiversity 
and changes in micro-climatic conditions 
(Figure 1.2).

Figure 1.2: Causal Loop Diagram Illustrating Threats 
Facing the Water Tower. Note: The positive (+) sign denotes an 
increasing effect while the negative (-) sign denotes a decreasing effect)
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1.1 Water Tower Status Report
Coordination of water tower ecosystem heath and resilience in Kenya will require provision of 
current information on the status of Water Towers. The information provides indication on the 
temporal and spatial changes in the Water Tower while identifying the level of degradation and 
the causal factors. Further, it will assist government and non-government stakeholders to identify 
priority measures for safeguarding the health and resilience of the ecosystems. Finally, the Water 
Tower status information is crucial for formulation of ecosystem conservation plans and community 
development action plans that will facilitate coordination of stakeholders by KWTA for the protection 
and conservation of water towers.

KWTA undertakes periodic assessment of the Water Tower ecosystems and publishes the findings in 
quarterly status reports disseminated to key stakeholders for information and action.  Consequently, 
KWTA prepared this status report for Nyambene Hills Water Tower.  The overall focus of the report 
is to provide key information on the status of the Water Towers for informed decision making and 
sustainable management by government and all other stakeholders.  

The specific objectives are to:

i. Establish the location, size and bio-physical attributes

ii. Analyze land use and land cover changes between 1990 and 2018

iii. Establish hydrological attributes for the critical water catchment areas

iv. Establish socio-economic status and livelihoods of the surrounding communities

v. Identify and map critical water catchment and biodiversity 
hotspots for conservation and rehabilitation

vi. Identify key threats against conservation and protection of the Water Towers

vii. Identify stakeholders and their functions in the conservation 
and rehabilitation of the Water Towers 

viii. Recommend appropriate measures towards conservation 
and rehabilitation of the Water Towers



Nyambene Hills Water Tower Status Report6

1.2 Methodology

1.2.1 Socio-economic Data Collection
Socio-economic data was collected to  understand and bring out interaction between the local 
communities and the Water Towers. The data collected would also inform the alternative livelihood 
programs to be implemented to reduce local community’s dependence on the Water Towers natural 
resources. 

The socio-economic data was collected through administration of questionnaires. The respondents 
were stakeholders with the mandate of managing water towers resources as well as those living 
within the Water Tower (5km buffer zone). Focused group discussions were also held at the location 
level to collect information from communities living in the Water Tower.

The population density map was generated based on 2009 demographic data. Actual densities 
were computed using ArcGIS and displayed as  chloropleth map at sub location level.

 “Life depends on water, the reservoir depends on you.” 
From best slogans for save water awareness and scarcity

1.2.2 Land Cover and Land Use Assessment
Multiple analytical methods were used to study and interpret Land Cover and Land Use (LCLU) 
changes and explore the drivers and socio-economic impacts over time and space. Geographic 
Information System (GIS) and Remote Sensing (RS) techniques were used to carry out LCLU 
assessment (Figure 1.3). Classified LCLU from the satellite imagery using Random forest classifier 
were validated using ground truthing points collected during fieldwork. The LCLU changes in the 
Water Towers were determined by undertaking image differencing of 1990 image with the latest 
classified image using ERDAS Imagine software and statistics tabulated as conversion matrix using 
Microsoft Excel.
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Figure 1.3: Process of mapping land cover and land use in the Water Tower

1.2.3 Assessment of Degradation Status
In order to determine degradation levels, LCLU maps were overlaid with slope data using weighted 
overlay in ArcGIS. The weight of influence was set to range between 1-3 where by ‘1’ has little or no 
influence on degradation and ‘3’ has the highest probability of being degraded. The overall weights 
of influence for the two datasets were set at 60% for the land cover and 40% for the slope. This 
means an area with less vegetation cover and steep slope has high likelihood of being degraded and 
the same area provides opportunity for rehabilitation. The degradation map was validated using 
ground truthing data which included GPS points of gullies and areas where trees have been cleared.
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“We spend billions of dollars looking for life on other planets and spend trillions 
killing this one” Adopted from 40 clever environmental slogans, posters and quotes

1.2.4 Mapping of Critical Water Catchment Areas
Desktop analysis was carried out to derive the river network of the area based on high resolution 
Digital Elevation Model (DEM). Thereafter, ground truthing exercise was carried out in Nyambene 
Hills Water Tower to physically identify and map critical water catchment areas (springs, swamps, 
dams and rivers) in the gazetted forest and 5km buffer. This was done to ascertain information 
generated from DEM and stakeholder engagement forum. The data collected and analysed include: 
type of land cover in the areas; list of springs; list of rivers and their sources; key ecosystem services 
provided by the catchment e.g. water for domestic, ecological, agriculture, industrial; catchment 
degradation; threats and challenges and proposed intervention measures. Prioritization of springs 
for protection was also done by stakeholders using criteria of springs having high yield potential, 
minimal land cover and faces myriads of threats and challenges.
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Nyambene Hills 
Water Tower

Key Attributes
• Located in Meru County covering an area 

of 30,313 ha.
• Rainfall pattern is bimodal with annual 

average ranging 1250 mm – 2514 mm 
on the Eastern and Southern slopes to 
380mm – 1000 mm in the leeward side.

• Important catchment for Tana and Ewaso 
Nyiro River basins with 6 major rivers and 
237 springs.

• Has over 35 plant species of which 10 are 
endemic. 

• Agriculture is the main economic activity 
with Miraa (Khat) and Tea being the 
major cash crops.

• In the gazetted forest, forest cover 
declined by 312 ha between 1990 and 
2010 then increased by 174 ha between 
2010 and 2018. Within the same period 
interval, Cropland increased by increased 
by 329 ha then decreased by 263 ha.

• In the buffer zone, cropland increased 
by 5,594 between 1990 to 2010 ha then 
decreased by 8,676 ha between 2010 
and 2018.

• High levels of degradation covered an 
area of 7,858 ha (26%) in 2018. 

Key Threats  
and Challenges

• Illegal and over abstraction of water
• Illegal logging and over-harvesting 

of trees for timber product
• Soil erosion and landslides
• Encroachment
• Unsustainable mining activities
• Overgrazing

• Sensitization and 
awareness creation

• Strict enforcement of the laws

• Reclamation of 
encroached areas 

• Rehabilitation of 
degraded areas 

• Promotion of alternative 
livelihood programs

Proposed 
Interventions
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2.0 Nyambene Hills Water Tower
Nyambene Hills is one of the major water towers in the Tana and Ewaso Nyiro River drainage 
basin. It is located in Meru County and lies within four sub-counties: Tigania Central, Tigania East, 
Tigania West and Igembe Central, covering the following locations; Akachiu, Amugaa, Ankamia, 
Antuanduru, Antubeiga, Antubochiu, Athi, Athirugaiti, Buuri, Kabuline, Kangeta, Kanthiari, Kanuni, 
Karama, Kiandiu, Kiegoi, Kiengu, Kiguchwa, Kiguru, Kitheo, Kithetu, Luluma, Maua, Mikinduri East, 
Mikinduri West, Muciimukuru, Mukululu, Muringene, Muthara, Ncooro, Nduguto, Njia, Nkinyanga 
and Thangatha. It lies between latitude 0009’ and 0015’ North and longitude 370 52’ and 37054’ East 
(Figure 2.1). The gazetted forest area is 5,427 ha while the 5km buffer zone covers 24,886 ha. The 
total water tower area is 30,313 ha.

Figure 2.1: Geographical Location of Nyambene Hills Water Tower

“ Water is the most critical resource issue of our lifetime and our children’s lifetime. 
The health of our waters is the principal measure of how we live on the land.”  

From best slogans for save water awareness and scarcity 
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2.1 Topography
The topography of the Water Tower is dominated by the great Nyambene range, which creates 
diverse physical landscapes. The Nyambene range is elongated from the South East to the North 
East and rises sharply above the surrounding plateau. The peak of this forest stands at an elevation 
of 2,528m a.s.l. The slopes are very steep and rocky especially to the eastern side but the crests are 
much lower to about 1000m above sea level.

Figure 2.2: Topography of Nyambene Hills Water Tower
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2.2 Geology and Soils
The geology of Nyambene Hills Water Tower 
is influenced by volcanic activity. This consists 
of basic and intermediate rocks including 
phonolites, trachytes, basalts, kenytes syenites 
and pyroclastic rocks.

 According to Kenya Soil Survey (1982), 17 of the 
21 soil categories identified in Kenya were found 
in Meru County. Nyambene lavas and basalts 
give rise to clay soils whereas the basement 
system granites and gneisses, usually of high 
quartz content yield sandy soils. This difference 
has been intensified by climatic contrasts.

The lowlands are endowed with less fertile 
bedrock. They receive less rainfall that impact 
negatively on the decomposition of the parent 
material.

The highland (Forestland) has well developed 
soil horizons. These are rich in organic matter 
making them ideal for agriculture. The main soil 
groups are Nitisols, Cambisols and Vertisols. 

 2.3 Climate 
Altitude largely determines the climate of 
Nyambene Hills Water Tower, with a strong 
effect of the mountainous landscape. The 
highlands reduce the effect of high temperature 
and the rate of evaporation.

The temperatures range from cool- humid to 
hot and dry recording an annual mean of 24.7 0C 
for low altitudes on the Eastern side, to 13.70C 
for the high altitudes on the Western slopes of 
the Nyambene ranges. 

The rainfall pattern is bi-modal with long rains 
coming between March and May, and the short 
rains from October to December. Rainfall ranges 
from 1250 mm – 2514 mm on the Eastern and 
Southern slopes of the Nyambene range, to 380 
mm – 1000 mm annually in the leeward side.
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2.4 Hydrology
2.4.1 Rivers

Nyambene Hills Water Tower falls within the Tana and Ewaso Nyiro drainage basins which drain 
into Indian Ocean and Lorian Swamp respectively. Rivers originating from the Southern and North-
Eastern side of hill drain into Tana River basin while those on the North- Western side drain into 
Ewaso Nyiro basin. The main rivers from the Water Tower flowing into Tana River include Ura, 
Tananthu, Bwathonaro and Thangatha while to Ewaso Nyiro are Likiundi and Liliaba (Figure 2.3). 
The minor rivers within the Water Tower are Bwathumara, Liutu, Ciamatha, Kangamwithu, Thanga, 
Kiooluu, Kathambanyaru, Kiaana, Kiachuua, Makeni Mboone, Inono, Nchui, Tamani, Wasomara, 
Itundu, Itunantu, Kalibuiri, Murobumba, Mukongora, Kathima, Bisanadi, Runjirweru, Thiiti among 
others.

Rivers from this Water Tower provide water for domestic, irrigation and industrial use. For instance, 
along Ura River there are four (4) dams where 3 are operational and one is under construction 
to supply water to Igembe South, Central and North sub-counties.  Thangatha dam is also being 
constructed at Thangatha River to supply water to urban centers around Nyambene Hills. The 
Tana and Ewaso Nyiro flows through the semi-arid and arid areas of the country supporting the 
livelihood in these areas. Tana River also supports the Tana Delta ecosystem which is earmarked as 
Ramsar site and home for various endemic and critically endangered species such as Malindi Pipit, 
the Basra Reed Warbler, Tana River Red Colobus and Tana Crested Mangabey. It is also an Important 
Bird Area, used as breeding site, source of fish and tourism. Ewaso Nyiro drain into Lorian Swamp 
which is the largest swamp in the arid areas of the country. 

“Waste water today – Live in desert tomorrow” 
Adopted from 200 slogans on saving water
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Figure 2.3: Rivers and springs in Nyambene Hills Water Tower

These rivers have experienced significant change over the past few years, specifically reduction in 
the river flow volume due to illegal and over abstraction of water. During extended dry spells some 
of the rivers completely dry up. Additionally, river pollution has increased as result of increased 
runoff across agricultural farmlands where the waters are contaminated with farm inputs. There is 
also an increase in encroachment of riparian areas as a result of agriculture expansion. This has led 
to degradation of wetlands and riverbanks through erosion hence increasing turbidity levels. 
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2.4.2  Critical Water Catchment Areas

Springs and swamps mapped in Nyambene Hills Water Tower are 237 and 5 respectively. Out of 237 
springs 169 are within the Tana River Basin and 68 in Ewaso Nyiro River Basin (Figure 2.3). Springs 
at the Southern and North-Eastern side of the hills recharge the Tana River basin while at the 
North-Western side recharge Ewaso Nyiro basin. These springs are distributed within the micro-
catchment as shown in Table 2.1.

Table 2.1: Springs in Nyambene Hills Water Tower

Drainage Basin 
(Catchment Area)

Micro Catchment Number of springs 
mapped

Tana 

Bwathunaru 7
Ura 105
Thangatha 46
Thanantu 11

Ewaso Nyiro Liliaba/Likiundu 68
Total 237

Most springs are permanent and within the gazetted forest. The volume of water in these springs 
is reducing due to illegal and over abstraction, encroachment for settlement and agriculture, arrow 
root farming inside the spring, illegal logging, planting of exotic trees mainly Eucalyptus, landslides, 
siltation, livestock trotting and grazing.  
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Based on threats and challenges these springs faces and stakeholder engagement,  31 springs were 
prioritized as critical for protection (Table 2.2). 

Table 2.2: Springs prioritized for protection in Nyambene Hills Water Tower

No. Springs Location

1. Thangatha 1 Miciimikuri Location

2. Thanantu 1 (Main) 

3. Thanantu 3

4. Thananga 1

5. Kamwere 3

6. Ura Upper 1 Mukululu Location

7. Ura Upper 5

8. Kangombe 

9. Nkungune 

10. Kathima 

11. Nthairiya 4 

12. Matendo
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No. Springs Location

13. Nkumbo 2 Antuamuo Location

14. Nkumbo 3

15. Liliaba 2

16. Liliaba 4

17. Kabotho 

18. Kitundu

19. M'mailania 

20. Jacob-Mpekethu 

21. Mwaine 

22. Muroianda 

23. Kalinthu Spring Nkinyanga	location

24. Kinjo 1 Mbaranga	Location

25. Kinjo 2

26. Kinjo 3

27. Kaliuko

28. Nyumba ya Ngutu Amugaa	Location

29. Liliaba Kangetha	Location

30. Liliamba

31. Kimito Athi	Location
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Lekuindu 3 spring in Antuanduru location Kamelule spring in Antuanduru location

Kalulumo spring in Kangeta location Meme Ntothilange 2 Spring in Athi location
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M’impui-2 spring in Mukululu location Muroianda Spring in Nkinyanga Location

“If we pollute the air, water and soil that keep us alive and well, and destroy the 
biodiversity that allows natural systems to function, no amount of money will save 

us” Author David Suzuki in 40 inspiring quotes on climate change, sustainable living 
and our natural environment.
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2.5 Biodiversity
Flora
Nyambene Hills Water Tower is endowed with 
both indigenous trees and exotic plantations. 
Over 35 plant species belonging to 16 genera 
in 10 families are found in this Water Tower. 
There are at least 10 endemic plant species 
(Nyambene forest management plan, 2011). 
The common tree species include Acacia spp., 
Eucalyptus spp, Cupressus lucitanica, Cordia 
abyssinica, Vitex keniensis,Cordia africana, 
Prunus africana, Trichelea emetica, Grevillia 
robusta and Commiphora siniensis. 

Majority of stakeholders reported an increase 
in demand for high economic value trees 
species for income generation. Indigenous 
tree species are also over harvested. This has 
led to some species becoming rare such as: 
Bridelia micrantha (Mukwegwe), Cinnamomum 
camphora, Ocotea usambarensis (Kiuta), 
Chlorophora vexcelsa (Miuri), Vitex keniensis 
(Muiru), Newtonia buchananii (Mukui), 
Trichilia emetica(Mutuati), Syzyguim guineense 
(Muriru), Polysciasfulva (Mukuurukuru), Ficus 
thonningii (Mikuu), Cordia africana (Muringa) 
and Olea capensis (Mucharage).
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Fauna 
The fauna found in this Water Tower are 
baboon, antelope, hare, velvet monkey, colobus 
monkey, dikdik, snakes, chameleon, tortoise 
and a variety of rodents. 

The forest is also home to many endemic and 
migratory bird species.

The diverse faunal composition in the Water 
Tower gives it high potential for ecotourism. 
However, the wildlife is under threat as a result 
of encroachment of habitats and migratory 
corridors, illegal logging and hunting for 
bushmeat.   

There has also been human-wildlife conflicts 
ranging from destruction of crops and property, 
injuries and loss of life and livestock depredation 
since the local communities feel that they do no 
benefit from the wildlife. 

2.6  Ecosystem Services
Water tower ecosystem functions support the 
provision of goods and services to humans.. 
Nyambene Hills Water Tower plays a critical 
role in improving  the livelihood of the local 
communities through provision of direct 
benefits from the forest resources such as 
source of water, timber, fuelwood, and fodder 
for livestock, food like honey and fruits and 
herbal medicine. Other indirect services include:

• Climate regulation: e.g. Carbon 
sequestration

• Pollution control

• Soil protection and formation 
e.g. erosion control

• Nutrients cycling

• Biodiversity protection

• Water regulation and supply

• Recreation
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2.7 Socio-economic status
Majority of the inhabitants have owned 
land passed down from one generation to 
the next through inheritance. This has led 
to fragmentation of land due to increased 
population. Additionally, there has been an 
influx  of people from other areas buying land 
within the Water Tower.

The major economic activity practiced within 
the Water Tower is agriculture.  Crops grown 
include maize and potatoes while the cash 
crops include tea, coffee, banana, macadamia, 
yams, arrowroots and miraa. ‘Miraa’ (khat) 
farming is the major cash crop in the Nyambene 
hills.  Other economic activities undertaken in 
the farms include livestock farming, poultry 
farming, bee keeping (small scale) and small-
scale business enterprises.

The local community also practice agroforestry 
for the production of household fuelwood, 
construction materials and fruit trees for sale. 
This practice has assisted in combating climate 
change, reducing the impact of soil erosion 

within the farms as well as playing a critical role 
in recycling of soil nutrients. 

2.8 Population
According to KNBS, the four sub-counties had 
a total population of 641,432 in 2009. This 
was projected to be at 773,361 by 2018 at a 
growth rate of 2.1% (Meru County Integrated 
Development Plan 2018-2022), The total 
population within locations in the Water Tower 
was 311,967: 159,947 women and 152,020 
men (2009 Population Census, Figure 2.4).

The average population density in this Water 
Tower was 452 persons per km2. Urban areas 
like Maua town, had the highest density of 2,663 
persons per km2 (Figure 2.5). Such areas are 
normally small with high level of urbanization, 
economically specialized population drawing on 
rural resources outside the area. Low population 
density was mainly around the forest, where 
the least population density was 328 persons 
per km2 an indication of low interaction with 
the ecosystem.
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Figure 2.4: Population within Nyambene Hills Water Tower (Census data, 2009)

“We have the capacity to create a remarkably different economy: one that can 
restore ecosystems and protect the environment while bringing forth innovation, 

prosperity, meaningful work, and true security” Author Paul Hawken in 40 inspiring 
quotes on climate change, sustainable living and our natural environment
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Figure 2.5: Population density (people/km2) in Nyambene Hills Water Tower (Census data 2009)
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2.9  Land cover and land use
The dominant landcover in entire of Nyambene Hills Water Tower is cropland which covers a total 
area of 13,664 ha (45%) followed by forestland 8,216 ha (27%) then grassland 7,666 ha (25%) as 
shown in Figure 2.6. Otherland which include built-up and bare areas covered 3% of the Water 
Tower mainly due to landslides and major towns such as Nduluma, Kangeta, Maua and Mikinduri. 

Figure 2.6: 2018 Land cover in Nyambene Hills Water Tower

Within the gazetted forest, the area covered by forestland is 5,012 ha (92%) while cropland 313 
ha (6%) (Figure 2.7). Cropland composed the perennial crops mainly tea plantation with an area 
of 71ha and annual crops covering an area of 242 ha thus an indication of encroachment into the 
forest. Area with tea plantation was under Nyayo Tea Zone to create tea belt around the forest 
boundary. Grassland covered an area of 96 ha and is mainly found in areas that have been cleared 
to pave way for tea belt. Otherland covered an area of 4 ha including areas that had been left bare 
by landslides.
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Figure 2.7: 2018 Land cover inside gazetted forest in Nyambene Hills Water Tower

Within the 5km buffer, cropland covered the largest area with 13,351 ha (54%) while grassland 
7,570 ha (30%) and forestland 3,205 ha (13%) as shown in Figure 2.8. Otherland which is composed 
of built up and bare areas covered 758 ha (3%). Cropland composed of Tea and Miraa plantations 
which covered an area of 1,831 ha mainly found in Buurieruri, Kanjoo,  Kiguchwa, Miciimikurur, Athi 
and Amugaa. During the assessment, it was noted that the community living around Nyambene 
hills practice intercropping of Macadamia, Miraa, Grevilia and Bougainvillea trees with other crops 
such as maize, beans, vegetables and tea.
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Figure 2.8: 2018 Land cover within 5km buffer in Nyambene Hills Water Tower

2.7.1  Land Cover Trends

In the gazetted forest, between 1990 and 2010 there was decline in forest cover by 312 ha (6%) 
as a result of increased tea farming within the gazetted area. This was mainly due to creation of 
tea belt hence cropland increased by 329 ha in the same period (Figure 2.9). However, through 
concerted restoration efforts, some areas covered with croplands were planted with trees and this 
led to an increase in forest cover by 174 ha between 2010 and 2018 and decline in cropland by 263 
ha (Figure 2.10).

During the 28 years period, grassland increased by 65 ha that is from 31 ha in 1990 to 96 ha in 2018. 
Other classes (wetland and otherland) had a coverage of less than 1%.
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Figure 2.9: Landcover trends inside the gazetted forest in Nyambene Hills Water Tower 

Figure 2.11 below shows the land cover changes within the 5km buffer of Nyambene Hills Water 
Tower. Cropland increased between 1990 to 2010 by 5,594 ha due to intensive farming of Khat(Miraa) 
which is one of the main cash crops in the area. It then decreased significantly between 2010 and 
2018 by 8,676 ha because of seasonality and increased conversion of cropland to grassland and 
forestland. Between 1990 and 2018, grassland increased by 2,309 ha and forestland by 20 ha which 
is equivalent to 44% and 1% of change respectively. The increase in forestland is as a result of 
increased agroforestry activities within the buffer zone driven mainly by high demand for timber. 

Otherland which include bare land and built up areas increased during the between 2014 and 2018 
as a result of of landslides and increase in built up areas is also as a result of growth of towns around 
the hill.
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Figure 2.10: Land cover trends within the 5km buffer in Nyambene Hills Water Tower 

In summary, forestland and cropland in the entire Water Tower decreased between 1990 and 2018 
while grassland and otherland increased during the same period. The spatial trend patterns of the 
five major landcover types within Nyambene Hills Water Tower in 1990, 2000, 2010 and 2018 are 
presented in Figure 2.11.
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Figure 2.11: Land cover trends within the 5km buffer in Nyambene Hills Water Tower 
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2.10 Degradation Levels
Degradation level in Nyambene Hills Water Tower was categorized as medium. This is attributed to 
high percentage of dense forest cover in the Water Tower (Figure 2.12). Analysis within the gazetted 
forest showed that the medium level of degradation is mainly at the Northern section of the forest 
due to high slope and moderate forest. The high level of degradation in the Water Tower covered an 
area of 7,858 ha (26%) in 2018. The gazetted area had 1% under high level of degradation. Most of 
these degraded areas are where excavation for constructions works for Thangatha and Ura-4 dams 
are taking place and where landslides mainly occurred in Karama, Buuririeruru and Kanjoo due to 
heavy rainfall in 2017. These areas also have high slopes and loose volcanic soils. The Northern 
section with the 5km buffer is highly degraded and this is mainly caused by farming activities on 
steep slopes. These areas include Karama, Liliaba, Maua, Kiguchwa, Kanjoo and Buurieruri (Figure 
2.13).

Figure 2.12: Degradation levels within Nyambene Hills Water Tower in 2018
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Figure 2.13: Spatial distributions of degradation levels in Nyambene Hills Water Tower
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Plate 1: Landslide inside the forest caused by heavy rains in 2017
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Plate 2: Land use activitives in the Water Towers

Plate 3: Steep slopes prone to erosion and landslides 
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Plate 4: Human activities in Muthara and its impact on degradation 

Plate 5: Human activities in Muthara and its impact on degradation 
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As an intervention to control soil erosion, the local community use kikuyu grass and napier grass 
(Pennisetum purpureum) to combat soil loss on steep slopes, along riverine and on road reserves. 
Large tea plantations consist of both green and purple tea leaves owned by tea factories like 
Micii Mikuru as well as individuals small scale farmers. Most of the wetlands and open waters are 
protected with undergrowth vegetation and grasses, hence minimal degradation. Eroded shrub 
land was observed on the slopes of the hill which resulted from landslide during high rainfall season.

Plate 6: Deep gullies with gabions build to control erosion 
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2.11  Stakeholder Profile
Several stakeholders are involved in management and conservation of this Water Tower (Table 
2.3). They included state institutions, non-state organizations and the local communities. 

Table 2.3:  List of stakeholders in Nyambene Hills Water Tower

No. Institutions Function

State Organizations
1. Kenya Water Towers Agency To	coordinate	and	oversee	the	protection,	rehabilitation,	

conservation	and	sustainable	management	of	all	water	
towers in Kenya

2. Water Resources Authority To	 safeguard	 the	 right	 to	 clean	water	 by	 ensuring	 that	
there	is	proper	regulation	of	the	use	of	water	resources,	
in	order	to	ensure	sufficient	water	for	everyone-	now	and	
in	the	future

3. Kenya Forest Service To enhance development, conservation and management 
of Kenya’s forest resources base in all public forests, 
and assist County Governments to develop and manage 
forest resources on community and private lands for the 
equitable benefit of present and future generations.

4. Kenya Wildlife Service To conserve and manage wildlife in Kenya, and to enforce 
related laws and regulations.

5. National Environment Management 
Authority

To exercise general supervision over all matters relating 
to the environment and to be the principal instrument 
of the Government of Kenya in the implementation of all 
policies relating to the environment.
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No. Institutions Function

6. Ministry of Agriculture, Livestock, 
Fisheries and Irrigation 

Formulation, implementation and monitoring of 
agricultural legislations, regulations and policies

7. National Museums of Kenya To collect, preserve, study, document and present Kenya’s 
past and present cultural and natural heritage

8. Kenya Forest Research Institute Conduct forestry research and disseminate the research 
findings

9. Nyayo Tea Zone Development 
Authority

Protection of forest boundary through planting of 
tea buffer belt to separated gazetted forest from 
settlement

10. Ministry of Interior and Coordination To support in administrative matters related to 
activities/projects being undertaken in their area of 
jurisdiction. This also includes conservation activities.

Non-State Organizations
1. Water	Resources	User	Associations	

(WRUAs)
To	 collectively	 conserve	 and	 manage	 water	 resources	
and	 resolution	of	 conflicts	 concerning	 the	use	of	water	
resources within sub-catchment areas

2. Community	Forest	Association	(CFA) Provide	communities	with	a	framework	and	the	right	
incentives	to	protect	the	diverse	wildlife	they	share	the	
landscape	with,	manage	rangelands	and	fisheries	more	
sustainably, and improve regional peace and security

3. Kenya Tea Development Authority Provision	of	effective	management	services	to	tea	sector	
for	efficient	production,	processing	and	marketing	of	
high	quality	tea	and	investing	in	related	fields

4. Tuuru Water supply Support	forest	conservation	activities	through	water	
supply	to	nearby	communities

5. Njuri Ncheke Use	traditional	method	for	forest	conservation	and	
protection
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No. Institutions Function

6. CARITAS Support community livelihoods

7. Pacesetters	CBO Support	spring	conservation	and	community	
sensitization

8. Mugwe	Vision	Empowerment	Project Empowerment	and	sensitization	to	the	communities	
on	the	importance	of	conservation,	provision	of	energy	
saving jikos and solar

9. Kieiga	Forest	conservation	group Support	conservation	activities	through	Tree	planting

10. NYACOFA-	Nyambene	CFA Protection	and	management	of	the	forest
11. Plan	International Empowerment	of	alternative	livelihoods	like	dairy	and	

goats,	provision	of	water	tanks
12. Diocese	of	Meru	Water,	Sanitation	

and Hygiene
Supply	of	water	to	the	community

13. The	International	Small	Group	and	
Tree	planting	program	(TIST)

Carbon credit trading

14. Uwezo	Fund Enables	women,	youth	and	persons	with	disability	
access	finances	to	promote	businesses	and	enterprises	
at	the	constituency	level.	Activities	in	the	area	include	
providing energy saving jikos to women groups

15. Farmers helping Farmers - Canada Provision	of	rain	water	harvesting	equipment,	provide	
medicine	for	livestock

Below is a list of conservation efforts being undertaken by various organizations in the Water Tower
by 2018:

• Reforestation through planting of trees and bamboo
• Capacity building of CFAs, WRUAs and CBOs
• Awareness creation and community sensitization on conservation issues and impacts of 

Eucalyptus species on water sources 
• Promotion of agroforestry and soil conservation measures
• Provision of alternative sources of energy to community members



41Coordinated Water Towers Conservation 



42 Nyambene Hills Water Tower Status Report

2.12  Threats and Challenges facing the Water Tower
The following are the main threats and challenges facing Nyambene Hills Mau Water Tower.

i)  Over-abstraction and illegal abstraction of water 

Demand for water for domestic, irrigation and industrial use has led to over-abstraction and illegal 
abstraction of water in the rivers and springs. This has led to reduced volume of water and drying 
up of springs during dry season hence affecting available water downstream. Affected rivers include 
Liliaba, Likiundi, Thangatha and Ura. 

ii)  Illegal logging and over-harvesting of timber products

Increased demand for timber from indigenous trees has led to illegal logging activities in this Water 
Tower. The situation was aggravated by corrupt law enforcement system. Illegal logging causes 
changes in the forest because of felling of large trees for timber and charcoal. The structure changes 
to a more broken-canopy formation, often with a much heavier liana-load on the remaining tall 
trees, and the humidity of the understory decreases because of opening  the canopy. The plant 
species composition shifts in favor of colonizers, which proliferate in forest openings. These species 
do not have a well root system to hold soil together. The soil becomes loose and more susceptible 
to landslides as it was noted in this Water Tower.

Some trees of special commercial importance have reduced in numbers that their populations may 
no longer be viable. For example, Vitex keniensis (Meru oak) and Olea capensis (Cape olive).

iii)  Soil erosion and Landslides

Minimal  vegetation cover, forest fires, encroachment and poor agricultural practices has contributed 
to loose soil in the area leading to soil erosion and landslides during heavy rains. This was mainily 
witnessed in Kabota and Thiani. Landslides has contributed to reduction of forest cover as trees 
are uprooted and carried downstream leaving the affected area bare and exposed to agents of soil 
erosion.
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iv)  Encroachment

Increased human population in the area has led to a higher demand for agricultural land. Agriculture 
is the main economic activity for communities living here. When forest is cleared for agricultural 
purposes, the vegetation is cut and burned leaving no opportunity for forest species to survive and 
very little option for recolonization of the land by forest ecosystems. 

vi)  Unsustainable mining activities

Some local communities adopted stone quarrying as a means of livelihood. This happened along 
riverbeds mainly in Likiundu River and resulted to massive degradation of land and increased soil 
erosion. This was however banned in 2000.

Strengthening the Community Forest Association and Water resources Users Association through 
capacity building such as promotion of bee keeping, development of ecosystem management plans 
and incentive in protecting and management of the Water Tower.

vii)  Overgrazing

During the dry seasons, local communities move into the forest in search for pasture for their 
livestock. This has led to reduction of forest undergrowth, leaving the ground bare and exposed to 
soil erosion. During heavy rains, these bare areas were exposed to landslides, which further reduce 
the forest cover. 
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2.13  Proposed Interventions
Based on land cover land use trends, analysis of degradation levels as well as threats and challenge 
facing the Water Tower, the following are proposed intervention measures to ensure restoration 
and conservation of Nyambene Hills Water Tower.

1.  Sensitization and community awareness
There is need to sensitize the community on the importance of the Water Tower. This will 
empower communities and help create ownership of the resources hence being at the forefront to 
sustainably manage and conserve the Water Tower. Campaigns on impacts of Eucalyptus trees in 
water catchment areas can also be done and local communities urged to remove Eucalyptus trees 
and replace them with indigenous trees and bamboo. 

2.  Strict enforcement of the law
Strict enforcement of the law can be accomplished through enhanced surveillance and patrols 
hence curb illegl activities such as illegal logging, overgrazing and illegal abstraction of water. In 
addition, there is need to remove pipes that have been illegally installed to abstract water from 
rivers and springs.  Development of data base on water abstraction status and regular monitoring 
of water quantity in the Water Tower will help reduce incidences of over-abstraction and illegal 
abstraction. 

3.  Reclamation
Recovery of encroached areas within the gazetted forest is paramount to ensure conservation and 
protection of water sources and the forest. 
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4.  Rehabilitation and reforestation
Rehabilitation and reforestation to be done in degraded areas within the Water Tower. This will 
increase vegetation cover in the area and contribute reduction in the intensity of landslides. In 
addition, tree planting should be done in bare areas that has been previously cleared to pave way 
for tea buffer belt.  

Promotion of agro-forestry within private farms is key to increase the forest cover in the area.

5.  Promotion of alternative livelihood programs

Empowering the local community groups to adopt alternative sources of livelihood to reduce their 
over-reliance on forest resources like dairy livestock keeping and provision of energy saving jikos. 
The groups can also be empowered by employing them as community scouts to create sense 
of ownership in conservation and protection of the Water Tower. Promotion of sustainable land 
management practices such as agroforestry trees to farmers like macadamia and avocado as a form 
of incentive.
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No. Threat Proposed
Intervention (s)

Period Indicative
Budget 
(KES) in
Million

Responsibility Expected 
Outcome

1. Low level of 
awareness in 
conservation

Community 
sensitization 
and awareness 
creation on issues 
conservation on 
water tower 

1 year 5 KWTA, KFS, KWS, 
Meru County 
Government, 
Ministry of 
Interior and 
Coordination 
of National 
Government, 
CFA, WRUA, 
NGOs, CBOs

Increased level 
of awareness 
and interest in 
conservation of 
the Water Tower 
by community 
members

Capacity building 1 year 10 KWTA, KFS, KWS, 
Meru County 
Government, 
Ministry of 
Interior and 
Coordination 
of National 
Government

3.0 Proposed Implementation Plan 
From the analysis of threats and challenges, recommended intervention measures and profiled key 
stakeholder in Nyambene Hills Water Tower, a proposed implementation plan has been developed. 
The Plan has estimated a budget of KES 651 Million that will be required for restoration and 
conservation of this Water Tower (Table 3.1)

Table 3.1 Proposed implementation plan for Nyambene Hills Water Tower
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No. Threat Proposed
Intervention (s)

Period Indicative
Budget 
(KES) in
Million

Responsibility Expected 
Outcome

Promote 
environmental 
education in 
schools on 
conservation of 
water towers

Continuous 12* Ministry of 
Education, 
KWTA, KFS, KWS, 
Meru County 
Government

Support 
environmental 
clubs in schools

Continuous 15* KWTA, Ministry of 
Education

2. Encroachment 
of into riparian 
area, springs 
and wetlands

Mapping and 
demarcation of 
riparian areas and 
spring buffer zones

6 months 5 KWTA, WRA, KFS Riparian areas 
and spring buffer 
mapped

Reclaim 
encroached areas 
by removal of crops 
and Eucalyptus 
trees in the riparian 
areas and springs

1 year 10 WRA, KFS, •	Encroached 
areas reclaimed

•	Degraded areas 
rehabilitated

•	Improved forest 
cover

•	Improved water 
yields
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No. Threat Proposed
Intervention (s)

Period Indicative
Budget 
(KES) in
Million

Responsibility Expected 
Outcome

Rehabilitation of 
encroached areas

3 years 10 KWTA, KFS, KWS, 
Meru County 
Government, 
NGOs, CBOs, 
Local community

Spring protection 5 years 50 KWTA, WRA, 
Meru County 
Government

•	Spring 
protected 

•	Improved water 
yields

3. Over-
abstraction 
and illegal 
abstraction of 
water

Strict enforcement 
of water 
abstraction rules 
and regulations 
such as licensing

Continuous 5* WRA, KFS, 
Meru County 
Government

•	No illegal 
and over-
abstraction 
of water from 
rivers and 
springs

•	Increased 
water levels 
downstream

Removal of illegal 
abstraction pipes

6 months 20 WRA, KFS

Monitoring of 
abstraction levels

Continuous 10* WRA
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No. Threat Proposed
Intervention (s)

Period Indicative
Budget 
(KES) in
Million

Responsibility Expected 
Outcome

4. Landslides Rehabilitation 2 years 20 Department 
of Agriculture, 
KWTA, KFS, KWS, 
Meru County 
Government

Increased soil 
vegetation cover 
hence reduction 
in magnitude of 
landslides

Terracing 3 years 25 Department 
of Agriculture, 
KFS, KWS, KWTA 
Meru County 
Government

5. Illegal logging 
for timber

Strict enforcement 
of the law

Continuous 8* KFS, KWS, 
Meru County 
Government, 
Ministry of 
Interior and 
Coordination

•	Reduced 
incidence of 
illegal logging 
of indigenous 
trees

•	Increased 
forest cover

Rehabilitation 2 years 10 KWTA, KFS, KWS, 
Meru County 
Government

Increase patrols 
and surveillance

Continuous 15* KFS
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No. Threat Proposed
Intervention (s)

Period Indicative
Budget 
(KES) in
Million

Responsibility Expected 
Outcome

Promotion of 
agroforestry in 
farmlands

2 years 5 KWTA, KFS, KWS, 
Meru County 
Government, 
WRUAs, CFAs, 
NGOs, CBOs

6. Forest fires Establish and 
maintain fire 
breaks slash and 
burn

Continuous 12* KFS, KWS Reduction in 
frequent forest 
fires in the Water 
Tower

Develop and 
implement fire 
management plan 
including early fire 
warning systems

2 years 18* KFS, KWS

7. Charcoal 
production 
and firewood 
collection

Strict enforcement 
of charcoal rules 
and regulation

Continuous 3* KFS, KWS, 
Meru County 
Government

•	Reduced 
incidences 
of charcoal 
burning

•	Increased 
forest cover

Continuous patrol 
to curb illegal 
activities

Continuous 30 KFS, KWS

Establishment of 
woodlots on farms

2 years 12 CFAs, WRUAs, 
Community
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No. Threat Proposed
Intervention (s)

Period Indicative
Budget 
(KES) in
Million

Responsibility Expected 
Outcome

8. Weak 
enforcement 
and 
institutional 
capacity

Institutional 
strengthening 
through 
recruitment of 
more rangers and 
outposts

Continuous 10 KFS •	Improved 
conservation 
and 
management of 
water towers

•	Reduced illegal 
activities

Increase 
infrastructure such 
as roads, vehicles

3 years 50 KFS

Recruitment of 
community scouts

Continuous 10* KWTA, KFS, 
Meru County 
Government
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No. Threat Proposed
Intervention (s)

Period Indicative
Budget 
(KES) in
Million

Responsibility Expected 
Outcome

9. Overgrazing Promote improved 
livestock breeds

1 year 10 Department of 
Agriculture 

•	Supervised 
and controlled 
access into 
the forest for 
grazing

•	Reduced soil 
erosion and 
compaction

•	Reduced 
destruction 
of young tree 
seedlings

•	Increased 
forest cover

•	Inproved 
animal 
products 

Introduce of 
fodder crops

2 years 15 Department of 
Agriculture

Establish and 
implement grazing 
plans

6 months 10 KFS, Department 
of Agriculture, 
CFAs, WRUAs
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No. Threat Proposed
Intervention (s)

Period Indicative
Budget 
(KES) in
Million

Responsibility Expected 
Outcome

10. Over-reliance 
on natural 
resources 
leading to over-
exploitation

Promote of 
alternative sources 
of livelihood such 
as improved fishing 
gears, bee keeping, 
biogas

5 years 50 KWTA, KFS, KWS, 
Meru County 
Government

•	Community 
nature-based 
enterprises 
established

•	Increased 
forest cover

Promote adoption 
of alternative 
energy sources 
making of 
briquettes

3 years 25 KWTA, KFS, KWS, 
Meru County 
Government

•	Alternative 
source of 
energy adopted

•	Reduced 
firewood 
collection 
and levels 
of charcoal 
burning

•	Increased 
forest cover

Develop and 
implement 
ecosystem 
management plan

Continuous 20* KWTA, KFS, 
WRA, Ministry 
of Interior and 
Coordination, 

Ecosystem 
management 
plan developed 
and being 
implemented
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No. Threat Proposed
Intervention (s)

Period Indicative
Budget 
(KES) in
Million

Responsibility Expected 
Outcome

Promotion of 
agroforestry in 
farmlands

2 years 20 Department 
of agriculture, 
KWTA, KFS, KWS, 
Meru County 
Government, 
NGOs, CBOs

Increased forest 
cover

11. Quarrying and 
sand harvesting

Strict law 
enforcement 
and community 
engagement on 
sand harvesting

Continuous 12* Meru County 
Government, 
NEMA, KFS, KWS, 
KWTA, Ministry 
of Interior and 
Coordination

No illegal sand 
harvesting 
and quarrying 
activities

Promote 
sustainable sand 
harvesting and 
quarrying

Continuous 10 Meru County 
Government, 
NEMA

•	Sustainable 
sand harvesting 
and quarrying

•	Improved water 
turbidity in 
rivers

Establish and 
implement 
county by-laws on 
management of 
sand harvesting 
and quarrying 

1 year 8 Meru County 
Government

Ban illegal 
quarrying and sand 
harvesting

Immediately 1 Meru County 
Government, 
NEMA

Illegal quarrying 
activities in the 
river stopped 
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No. Threat Proposed
Intervention (s)

Period Indicative
Budget 
(KES) in
Million

Responsibility Expected 
Outcome

12. Poor of 
coordination 
and 
governance 
structures

Facilitation of 
conservation 
committees

Continuous 15* Ministry of 
Interior and 
Coordination, 
KWTA, 
KWSNEMA, 
KFS,WRA, County 
Government of 
Nakuru

Improved 
governance 
structures and 
well conserved 
water tower

Development and 
implementation 
of Ecosystem 
Management Plans 
and monitoring 
plans

5 years 50 Ministry of 
Interior and 
Coordination, 
KWTA, KFS,WRA, 
NEMA, KWS, 
County 
Government of 
Nakuru, CFAs, 
WRUAs

13. Unsustainable 
land 
management 
practices

Promote adoption 
of sustainable 
land management 
practices such 
as terracing, 
agroforestry

2 years 25 KWTA, KFS, WRA. 
CFA. WRUA, 
Meru County 
Government, 
Ministry of 
Interior and 
Coordination

Sustainable land 
management 
practices 
adopted

TOTAL BUDGET 651
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4.0 Conclusion and Recommendations
Nyambene Hills Water Tower is a key ecosystem within the Tana River and Ewaso Nyiro river basins 
that traverses the arid areas of the country to drain into Indian Ocean and Lorian Swamp respectively. 
Most part of the gazetted forest is covered with indigenous tree species which play critical role in 
sustainable management of the Water Tower. Nyambene hills has 237 springs, various swamps, 
rivers and 5 dams (Ura 1,2,3,4 and Thangatha). Therefore, a source of water for domestic, irrigation 
and domestic use to surrounding sub-counties. However, the water levels in these springs, swamps 
and rivers in the Water Tower is reducing and some drying up due to over-abstraction of water, 
illegal water abstraction, illegal logging, encroachment into riparian areas for farming and planting 
of Eucalyptus trees in the catchment areas. 

There is need for strict enforcement of the law to curb illegal activities in the Water Tower and 
removal of Eucalyptus trees from the catchment and riparian areas by replacing them with indigenous 
trees. To enhance conservation of the Water Tower, promotion of agro-forestry is key especially in 
the Northern section of the Water Tower that is highly degraded. In addition, there is need to 
intensify reforestation initiatives by various stakeholders to reduce the intensity and magnitude 
of landslides in the area. Finally, Nyambene Hills especially the forest should be protected from 
further modification by development programs such as dam construction to ensure that the forest 
land is not lost and hence the Water Tower is conserved.

“Until you dig a hole, you plant a tree, you water it, and make it survive, you haven’t 
done a thing. You are just talking” Author Wangari Maathai in 40 inspiring quotes on 

climate change, sustainable living and our environment
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Appendix 1: List of Preferred for Rehabilitation and 
their uses in Nyambene Hills Water Tower
NO. Use Local name Common name Scientific name 

1. Charcoal Muthiama - Blighia unijugata

Mubiribiri - Podocarpus falcatus

Muringa - Cordia africana

2. Firewood Mukui - Newtonia buchananii

Leera - Acacia spp.

Mukima Grevellia robusta

Muiru Meru oak Vitex keniensis

3. Building/construction Mukui - Newtonia buchananii

Muguru - -

Mbaomauta - Eucalyptus spp.

Muringa - Cordia africana

Mukui - Newtonia buchananii

Mung’uani - Markhamia lutea

4. Timber Muiru Meru oak Vitex keniensis

- - Eucalyptus spp

Muthithinda Cedar -

- Avocado tree -
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NO. Use Local name Common name Scientific name 

5. Medicinal Mwarubaine - -

Muteete - -

Mutuati - Trichilia emetica

Mweria - Prunus africana

Mukumbu - -

Mubabai - -

Mwaii - -

6. Others e.g. shrines Thakivui - -

Muratina - Kigelia africana
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