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I wish to appreciate the Presidency for the commitment and support in conservation
of our environment and natural resources. I also call upon all the stakeholders and
partners, both in public as well as private sectors to join forces in restoration of our
environment and natural resources

Mr. Keriako Tobiko, CBS, SC
Cabinet Secretary
MINISTRY OF ENVIRONMENT AND FORESTRY
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The Big Four
During the next 5 years, I will dedicate the energy, time and
resources of my adminstration to the Big Four.
The Big Four will create jobs, which will enable our people to meet their basic needs.
Jobs will transform the lives of our people from that of hardship and want, to new lives of
greater comfort and wellbeing. And that is the future I have seen.

Uhuru Kenyatta

PRESIDENT OF THE REPUBLIC OF KENYA

Food
and
Nutritional
Security

Universal
Health
Coverage

Affordable
Housing

Enhancing
Manufacturing

Ecosystem goods and services are the foundation for the success of all the sectors in Kenya and thus the big four agenda
Coordinated Water Towers Conservation
will not be achieved without conserving the environment, especially the water towers. The water Towers have directiiiand
indirect linkages with Health, Food and Nutrition, Housing, Industrial and Manufacturing sectors due to their heavy reliance
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Remarks by the Principal Secretary
Water Towers play a critical role in the country as they are critical
water catchment areas for our springs, streams and rivers. They are
also major sources of water for agriculture, tourism, energy, industry
and health sectors. Therefore, Water Towers provide ecosystems
services ranging from provisioning, regulating, supporting and
cultural. They also maintain the hydrological cycle, recharge our
aquifers, rich biodiversity areas and provides livelihood support
system to the communities living within and around it.
Water towers are sensitive and ecologically fragile ecosystems
particularly those in the ASAL regions like Endau. They face pressure
from increased population and limited resources that has led to their unsustainable
exploitation. Therefore, leading to increase levels of degradation due to encroachment for
agriculture, grazing, forest fires, soil erosion and charcoal burning. The resultant impact has
been loss of forest cover, decline in biodiversity, reduced water flows in rivers, increased
community conflicts and reduction of crop production
The Ministry of Environment and Forestry is committed in ensuring conservation and
rehabilitation of all Water Towers in the country is given priority. I take this opportunity to
recognize and appreciate the work done by Kenya Water Towers Agency and look forward to
collaboration with all the stakeholders in implementing the recommendations made in this report.

Dr. Chris Kiptoo, CBS
Principal Secretary
MINISTRY OF ENVIRONMENT AND FORESTRY
Coordinated Water Towers Conservation
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Foreword
Kenya Water Towers Agency (KWTA) has made tremendous
strides in coordination of conservation and protection
of Water Tower in the Country. Ecosystem research and
assessment is one of the managements tools the Agency
has uses to achieve its coordination role. The status report
is a decision support tool for collaborative, efficient and
integrated Water Tower conservation and protection. The
Agency has also put in place various initiatives that bring on
board strategic collaborators and development partners to
ensure enhanced ecosystem health and resilience in all the
Water Towers in Kenya.
Endau Hill Water Tower is located in the ASAL areas of Kenya. It provides important
ecosystem services to immediate and surrounding communities such as water for
domestic use, soil erosion control and soil nutrients cycling. There is therefore
need to conserve this ecosystem for the present and future generations. Endau Hill
Water Tower status report reveals encouraging positive trends towards the recovery
of forestland in the Water Tower. This is as a result partnerships and linkages
between stakeholders in restoring the water towers. The Agency has developed an
Endau Hill Water Tower Ecosystem Conservation Plan to provide clear guidelines
on implementation of conservation measures in the Water Tower. It has further
rehabilitated two gullies and the restoration progress is positive.
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I wish to thank the President, H.E. Hon Uhuru Kenyatta for championing restoration
of Water Towers. I also acknowledge the Cabinet Secretary, Ministry of Environment
for being at the forefront in recovery and restoration of encroached forestlands in the
Water Towers. Special gratitude goes to the KWTA Board and Management for their
efforts in coordinating and overseeing various activities geared towards conservation
and protection of our water towers.

Dr. Julius Malombe, PhD
Chairman, Board of Directors
KENYA WATER TOWERS AGENCY
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Executive Summary
Endau Hill Water Tower status report focuses on four key areas: the changes that have occurred
in land cover and land use trends, changes in water flows from the rivers and springs, effect of
these changes on biodiversity and the impact of human activities around the Water Tower and
their environment. To effectively determine the status of this Water Tower, the study sought
to determine the effect of the rapidly increasing human population around the Water Towers;
the main sources of livelihoods in the face of climate change and decreasing agricultural
productivity; community interactions with the ecosystem and the conservation measures
being undertaken to preserve the environment. These activities directly and indirectly affect
forest cover, water levels in the rivers and biodiversity.

The Endau Hill Water Tower is located in Kitui County and covers an area of 31,859 ha of which
6,879 ha is under gazetted forest and 24,980 ha is the 5km buffer zone. The Hill is the main
source of water in the area and provides various goods and services to the communities that
live around it. The Water Tower has 20 permanent springs and 10 seasonal rivers. It is a habitat
for wildlife such as antelopes, snakes, hyenas, monkeys, and lions, some of which are which
are categorized in as vulnerable in the IUCN Red list of threatened mammals.

The average landholding size is two (2) acres per family that rely on the Water Tower for water,
fuel, timber, honey, and medicinal herbs. The community practice small-scale mixed farming
on their small pieces of land mainly for subsistence and sell any excessive produce for income.
Other socio-economic activities are wood carving and production of charcoal which is bought
by middle men for sale at larger markets such as Kitui, Machakos and Nairobi.
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The overall trend in land use and land cover in the past 26 years has been a shown a trend
towards conservation. There was an increase in forest cover by 801 ha between 1990 and
2016, an equivalent of 40 ha per year. This trend should be maintained to ensure that Endau
Hill Water Tower is conserved while securing the livelihoods of the adjacent communities.
Encroachment into the Water Tower has been mininmized through regular patrols by KFS
forest guards and the conservation efforts of various Agencies working in the area. Despite
the efforts in place, this ecosystem still faces threats such as, unsustainable land management
practices, soil erosion, charcoal burning and harvesting of trees for timber, unsustainable
extraction of medicinal plants and overgrazing.
To curb the threats and challenges facing Endau Hill Water Tower, an implementation plan
with an indicative budget of KES. 530 Million has been developed with the following proposed
interventions: 1) Survey and demarcation of forest boundary to manage encroachment and curb humanwildlife conflicts;
2) Establish a multi-agency team to oversee restoration and conservation of the Water
Tower;
3) Develop a comprehensive and participatory framework for sustainable management
of the Water Towers;
4) Restore the degraded areas within the Water Tower by promoting sustainable land
management practices including agro forestry, soil conservation measures and spring
and riverbank protection;
5) Introduce alternative sources of livelihoods for the adjacent communities such as hay
production, paddocking, briquette making and honey production to reduce pressure
on the limited natural resources from the Water Tower;
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6) Rehabilitate degraded areas which include gullies, brick making site as well as
vegetation cleared areas for charcoal burning

Coordinated Water Towers Conservation
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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 groundwater, that is eventually released through springs, streams,
rivers, swamps, lakes, and oceans to sustain connected biodiversity ecosystems and is harnessed
for use.
Watershed
Means the land trough that receives precipitation which flows on its way to a water body.
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)
Coordinated Water Towers Conservation
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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
Are the many and varied benefits that humans freely gain from the natural environment and from
properly-functioning ecosystems
Ecosystem values
Measures the importance of ecosystem services to people
Total Economic Valuation
It is a tool for determining the benefits of an environmental system to people by assigning monetary
value to all ecosystem goods and services
Plantation Establishment Livelihood Improvement System (PELIS)
Scheme ran by Kenya Forest Service (KFS) to help increase forest cover and restore degraded forests
in the country whereby Forest Adjacent Communities (FAC) are allocated plots to inter plant tree
seedlings and crops and care for seedlings until they form a canopy
Potential Environmental Threat Index (PETI)
The relationship between the biodiversity species variation and richness for fauna/flora taxa and
the intensity of potential environmental threats to biodiversity conservation

xxiv Endau Hill Water Tower Status Report

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
A Water tower is 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 groundwater, that is eventually released through springs, streams,
rivers, swamps, lakes, and oceans to sustain connected biodiversity ecosystems and is harnessed
for use (Kenya Water Towers Bill, 2019). The Government had recognized five major water towers
namely: the Mau Forest complex, Mt. Kenya, the Aberdares, the Cherangany hills and Mt. Elgon.
The Agency in collaboration with stakeholders identified other significant, water towers particularly
in arid and semi-arid lands.

“To waste, to destroy our natural resources, to skin and exhaust the land instead of using
it so as to increase its usefulness, will result in undermining in the days of our children the
very prosperity which we ought by right to hand down to them amplified and developed.”
Theodore Roosevelt – American President
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Table 1.1: Gazetted Water Towers and their location/County
Water Tower

Immediate /bordering Counties

1.

Aberdare Range

Nyeri, Muranga, Kiambu, Nyandarua and Laikipia

2.

Cherangani Hills

Elgeyo Marakwet, West Pokot, Trans Nzoia and Uasin Gishu

3.

Chyulu Hills

Makueni, Taita Taveta and Kajiado

4.

Huri Hills

Marsabit

5.

Lerroghi (Kirisia) Hills

Samburu

6.

Loita Hills

Narok

7.

Marmanet Forest

Laikipia, Nakuru, Baringo and Nyandarua

8.

Matthews Range

Samburu

9.

Mau Forest Complex

Nakuru, Baringo, Kericho, Narok Bomet, Nandi and Uasin Gishu

10.

Mt. Elgon

Bungoma and Trans Nzoia

11.

Mt. Kenya

Embu, Tharaka Nithi, Meru, Laikipia, Nyeri and Kirinyaga

12.

Mt. Kipipiri

Nyandarua

13.

Mt. Kulal

Marsabit

14.

Mt. Marsabit

Marsabit

15.

Mt. Nyiru

Samburu

16.

Ndotos

Samburu

17.

Nyambene Hills

Meru

18.

Shimba Hills

Kwale

“Protecting our environment is not a luxury we can choose to enjoy, but a simple matter
of survival. A healthy environment is a requisite for the creation of wealth, kicking-out of
diseases and prevention of dreadful climatic changes.
Nominated MP Gideon Keter, Famous Nakuru Daily, 3rd April 2018.
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Nominated MP Gideon Keter leading students, youths and locals in tree-planting exercise in Nakuru County. Picture
courtesy of Famous Nakuru Daily, 3rd April 2018.
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Proposed Water Towers
The Kenya Water Towers Agency
(KWTA) has received a list of
proposed Water Towers from
relevant stakeholders across
the country. It has further
opened eight regional offices
to ensure that the natural
reservoirs are protected. The
announcement comes in the
background of serious efforts by
the Government to spearhead
sustainable natural resource
management highlighted by
the Government’s ban on
logging in all forests.

Homa Bay County

Kajiado County
Namanga hills
Maparasha hills
Iltilal hills
Nguruman
escarpment

Gwasi hills

Kilifi County
Mwangea hills

Elgeyo Marakwet
County
Elgeyo hills

Turkana County
Loima hills

Meru County
Imenti hills
Ngaya hills

Laikipia County

Narok County
Mt. Suswa

Mukogodo hills

Baringo County
Tugen hills

Embu County
Kirimiri hills
Kiang’ombe hills

Migori County
Maeta hills
Maigamuya hills
Taragwiti hills

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

Nyamira County
Sironga wetlands
Nkoora hills
Manga hills

Nyeri County

Karima hills
Tumutumu hills
Kiamucheru hills
Nyana hills
Nyeri hills

Machakos County
Machakos hills
Kibauni hills
Kanzalu hills
Matetani hills
Iveti hills
Ol Donyo Sabuk

Makueni County
Makuli hills
Mbooni hills
Nthangu hills
Kilungu hills
Mbui Nzau hills
Yekanga hills
Nzaui hills
Makongo hills
Emali hills

Nandi County
Kibirong swamp
Kingwal swamp

Taita-Taveta
County
Taita hills
Kasigau hills
Maungu hills

Nandi County
Kibirong swamp
Kingwal swamp

Kiambu County
Kikuyu Escarpment

Uasin Gishu County
Leseru Swamp

Nakuru County
Subukia Escarpment

Turkana County
Loima hills
Karsuk

West Pokot
County
Chebuko/kamalogon
Kamelei/chesuko hills
Karasuk hills

Tharaka Nithi
County
Kiera hills

Kisii County
Nyangweta hills
Sameta hills
Taracha hills

Lamu County
Lake Kenyatta

1.1 Rationale of Water Tower Status Reports
As it envisages to be a global leader in Sustainable Management of Water Towers while the mission
is to Sustainably Manage Water Towers, KWTA commits to restore, conserve and manage the
Water Towers and their Ecosystems through coordination and conservation for Socio-economic
development through the following strategic areas:
i. To Coordinate Water Towers Ecosystem Health and Resilience
ii. To Coordinate and Oversee Securing of Catchment Lands, Wetlands, and Critical Biodiversity
Hotspots Within the Water Towers Ecosystems
iii. To Acquire Appropriate Infrastructure to Support Sustainable Management of Water Towers
iv. To Promote Sustainable Livelihood Support Programmes Within the Water Towers
v. To Establish Strategic Partnerships and Linkages for Sustainable Management of Water
Towers
vi. To Undertake Institutional Strengthening for Effective Service Delivery

“What we are doing to the forests of the world is but a mirror reflection of what we are
doing to ourselves and to one another.” Chris Maser, Forest Primeval:
The Natural History of an Ancient Forest
To realize the objective on the strategy on coordination of Water Tower Ecosystem health and
resilience, current information on the health status will clearly identify the level of degradation and
the drivers of change within the Water Towers. Similarly, the information on water towers will assist
state and non state stakeholders to identify priority measures for safeguarding the health status.
Additionally, the status information is crucial in formulation of water towers management plans.
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This report focuses on Endau Hill Water Tower. The overall focus of the report is to provide key
information on the status of the target water tower for informed decision making and sustainable
management by government and all other stakeholders. The information collected will also inform
the alternative livelihood options to be implemented to reduce pressure exerted on the Water
Towers ecosystem.
Structure of the report:

i. Methodology of the study
ii. Location, size and bio-physical attibutes;
iii. Land use and land cover changes between 1990 and 2016;
iv. Hydrological attributes for the critical water catchment areas;
v. Establish socio-economic status and livelihoods of the surrounding communities;
vi. Critical water catchment and biodiversity hotspots for conservation and rehabilitation;
vii. Threats on waters towers
viii. Stakeholders and their roles in the conservation and rehabilitation of the Water Towers and;
ix. Conservation and actions undertaken;
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x. Recommend measures conservation and rehabilitation of the Water Towers.

1.2 Methodology
The study employed various methods to assess and establish the status of the Water Tower. The
process involved both Primary and secondary data collection. The former included profiling history
of the Water Tower, ecological functioning and threats while the later entail field survey and
stakeholder engagement.
Land cover assessment was carried out using Geographic Information System (GIS) and Remote
Sensing (RS). Additional GIS analysis yielded hotspot information for the Water Towers based on
water catchments and biodiversity.
The socio-economic data was generated through household interviews, key informants and focused
group discussions. Physical observation and photographs were also employed to complement
information generated from other sources.
The population density map was generated based on the 2009 demographic data. Actual densities
were computed using ArcGIS and displayed as chloropleth map at sub location level.

1.2.1 Socio-economic Data Collection
Socio-economic data was collected to understand interaction between resources the local
communities and the Water Towers.
The selected household interviews were administered through structured questionnaires while key
informants interviews targeted state officers both from County and National Government around
the Water Tower. Additionally, focal individuals with indigenous knowledge and having some
background and history of the Water Tower were also interviewed.
Focused group discussions involved community-based organizations and interest groups such
8

Endau Hill Water Tower Status Report

as charcoal producers, traditional herbalists, herders, fuel wood collectors among others. The
interviews captured information on livelihood practices and trends; land use changes; agricultural
production; income generating activities, nature based enterprises, dependence and access to
water tower resources.
Informal discussions was also carried out with the community members to enrich information on
Water Tower status.

1.2.2 Biodiversity Hotspot Identification and Mapping
The analysis commenced with review of literature including the Global Biodiversity Information
Facility (GBIF) that were used to get data for all taxa (Plants, mushroom, amphibians and reptiles,
invertebrates, birds and mammals). Desktop analysis was used to generate preliminary classification
of hotspots as hot, moderately hot or less hot in terms of biodiversity richness index.

(i) Plants
Sampling was done along linear transects in various sample plots determined as hotspot areas.
Specimen identification was done at the East African Herbarium for those that were difficult to
identify in the field.

(ii) Macro fungi (Mushrooms)
Macro fungi collection and identification were done within the hotspot areas. Features such as
habitat, color of fresh macro fungi, nature of substrate and associated plant species were recorded
and identified at the National Museums of Kenya laboratory.

(iii) Reptiles and amphibians
Searches were carried out within each sampling point in all possible reptile and amphibian microhabitats such as; tree barks, under stones, decomposing logs, tree stumps, holes, shrubs, bushes
Coordinated Water Towers Conservation
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and digging within loose soils. All the different species and number of reptiles and amphibians
found were recorded. Additionally, the local community provided information pertaining the
reptiles and amphibians. Published taxonomic keys (Spawls et al., 2018; Channing and Howell,
2006) and taxonomy for amphibians were used for identification. Where necessary, specimens were
euthanized and fixed in 10% formalin. All the materials collected were deposited at the herpetology
collection of the National Museums of Kenya (NMK), Nairobi.

(iv)Birds
a) Qualitative Methods: Opportunistic bird searching was carried out in forest and Acacia woodland
habitats. Bird species seen or heard were recorded, the habitat in which they occurred and the
duration spent birding.
b) Quantitative Methods: Timed Species Counts (TSCs): Timed Species Counts were performed
over a fixed time period of 60 min and over fixed routes recording all birds seen (“s”) or heard (“h”).
The TSCs were carried right after sunrise for four hours (6am – 11 am).

(v) Mammals
Mammals were recorded by walking along transects searching for individuals as well as their signs
(Hoffmann et al. 2010). Search for animals were made from morning to evening along these transects
(JOFCA 2002). Any animal sighted or flushed from the bush or trees, scats or burrows which were
identified to species were mapped using GPS. Local community guides were interviewed to confirm
the presence or absence of selected large mammal species.

(vi) Invertebrates
Transects were established within the hotspot areas with each measuring 1km with three working
stations, at 0m, 50m and 1000m. The following techniques were employed:
• Timed Direct Search
• Pan traps
10
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• Pitfall traps
• Baited butterfly traps

Biodiversity Hotspot analysis
Generation of biodiversity hotspot was determined by the following main factors:
• Species richness and species distribution,
• Environmental threats,
• Frequency of micro-habitats, and
• Ecological functions.
Field validation was conducted to confirm hotspot index generated during desktop work using
variables listed for assessment. The process and datasets used in analyzing hotspots areas are
summarized in figure 1.1 below.

Figure 1.1: Datasets and process of mapping Biodiversity hotspot areas in the Water Towers
Coordinated Water Towers Conservation
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1.2.3 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 1.2). 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.

Figure 1.2: LCLU Data Processing Flow Chart

“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
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1.2.4 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.

Coordinated Water Towers Conservation
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Endau Hill Water Tower
Key Threats
• Conversion of forestland in the
Water Tower to croplands by
adjacent communities;

Key Attributes
• Gazetted forested area about 6,879
ha and buffer zone 24,980 ha giving a
total area of 31,859 ha;
• The population density in the buffer
zone is 13 persons per square km.
Majority of the households (73%)
have lived adjacent to the Water Tower
for at least 10 years and the average
landholding size was 2 acres under
community land tenure;
• The Water Tower is a source of about
17 permanent springs and 10 seasonal
rivers;
• The dominant land cover within the
gazetted forest is open forest at 54%
followed by dense forest at 20% and
the shrub land at 10%;
• In the buffer zone, shrub land is the
dominant land cover at 40% followed
closely by cropland at 35% and built
up areas at 10%;
• The shrub land and wooded grassland
forma natural barrier around the
gazetted forest which limit human
encroachment.

• Rapid increase in the human
population within the buffer zone;
• Increasing frequency and intensity
of negative impacts of climate
change;
• Poor coordination and linkages
between stakeholders;
• Escalation of conflicts due to
competition over declining natural
resource base.

Proposed
Interventions
• Survey and clearly demarcate
water tower boundaries;
• Develop Endau Water Tower
Ecosystem Management Plan;
• Promote alternative income
generating activities (IGA) and
sources of energy;
• Delineate specific areas for
grazing within the Water
Tower;
• Establish Community Based
Organizations
(CBOs)
to
spearhead conservation.

Coordinated Water Towers Conservation
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2.0 Geographical location
Endau Hill Water Tower is located in Kitui County. The hill has several peaks with an average
elevation of 814 meters above sea level with the tallest peak at 1400 m high (Figure 2.1). The
Water Tower covers an area of 31,859 ha including the gazetted forest ( 6,879 ha) and a five km
buffer zone (24,980 ha), (Figure 2.1).

Figure 2.1: The Location of Endau Hill Water Tower.
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2.1 Climate

2.2 Hydrology

The climate is arid and semi-arid displaying a
bimodal rainfall pattern with long rains falling
between March-April and the short rains in
October-December (Figure 2.2). The annual
rainfall ranges between 500-1050 mm. the drier
eastern and southern areas receive less than
500 mm (Figure 2.3). The temperatures range
16-34°C and the hottest months occur between
June-September and January-February. The
evaporation rates in the area are between
1800–2000 mm per annum.

The Water Tower is a source of 17 permanent
springs that include Ngunya-imwe, Kausya,
Ikituku, Yongoni, Kang’ela, Kaundua and Kibau.
Water from six of the springs has been harnessed
and piped for domestic and livestock use.
The rivers emanating from the Water Tower are
seasonal and include Kololo, Kakame, Kwanzitu,
Kivou, Kaluyu, Muisya, Katoo, Kamusa, Mbuuni,
Kanyoonyoo, Elimukuyu, Kakongwe and Kaliluni
(Figure 2.3). Flow to Enziu River, that originates
from Mwingi. There are dams and water pans
within the Water Tower which supplement the
water needs.

Figure 2.2: The Mean Monthly Rainfall
Coordinated Water Towers Conservation
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Building Communal Peace through Promotion of Water
Towers Ecosystem Health and Resilience
The management of water towers is prone to a wide variety of rapidly changing development pressures exerted
on The pressures exerted lead to conflicts and disputes that need to be addressed through sustainable water
towers conservation. In Endau Water Tower, the quantity of water from springs and rivers reduces during the
dry season, particularly for the areas downstream occupied by the pastoralist.
Decline of natural resources results to conflicts among pastoralists A case in point, On February 28th 2018, the
Daily Nation reported one such a conflict.
Enhancing water tower ecosystem health and resilience increases water flow from springs and rivers throughout
the year.

Peace building initiatives between Somali community and the Kamba community over conflicts arising from grazing
(Source: Daily Nation, January 8 2018)

18
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2.2.1 Rivers
The Agency recorded fourteen (14) seasonal rivers in the Endau Hill Water Tower found in EndauMalalani ward. Most rivers have not recorded flooding except for Munyuni and Kololo (Annex 1).
Some of the springs from which the rivers originate include Kathotya, Kang’ela, Kwa Kisamba and
Kwa Kalii.

Figure 2.3: Rivers in Endau Hill Water Tower.
Coordinated Water Towers Conservation

19

2.2.2 Critical Water Catchment Areas
As aforementioned, Endau Water Tower has a size-able network or rivers and springs that are
critical for water supply both for the communities within and outside Endau. However, all these
water tower sources have exhibited gradual decline in water volume and apparently some have
dried up thus requiring and enhance conservation.
Annex 2 provides a summary on the status, threats and recommendations as well as the implementing
stakeholders as shown below. The Agency mapped key threats facing the critical catchment areas
within the Water Tower and proposed interventions as provided in Annex 3.
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2.3 Biodiversity
The Endau Hill Water Tower has high diversity
for both flora and fauna.
Endau Water Tower supports a wide variety
of fauna and flora. The floral diversity in
the upper zones of the hill is dominated by
Drypetes, Combretum, Vepris and Croton
species including a wild population of endemic
species such as Memecylon buxoides, Ehretia
bakeri, Caralluma and Oryza punctata. At the
lower zone, vegetation is composed of AcaciaCommiphora and Strychnos-Combretum or
Commiphora bushland. The ecosystem hosts
diverse trees and shrubs with medicinal value
that are popular and held in high esteem by the
Kamba community such as Strychnos henningsii
(Muteta), Caesalpinia volkensii (kivuthi), Albizia
anthelmintica (moakyumanai), Zanthoxylum
chalybeum (mukenea) and Croton megalocarpus
(muthulu). Wild plants such as Uvaria acuminate
(mukukuma), Cordia monoica (muthiia), Vitex
payos (kimuu), Berchemia discolor (kisaya),
Ximenia americana (lamai) and Grewia villosa
(muvu) found in the Water Tower are critical in
providing alternative food supply particularly
during famine. The Water Tower also supports
a variety of fauna including mammals, reptiles,
birds, amphibians and invertebrates. Reptile

and amphibian species include lizards, snakes
and tortoise and chameleons.

2.3.1 Biodiversity hotspots
The Biodiversity hotspot assessment recorded
low Potential Environmental Threat Index
(PETI) for birds and mammals but high PETI for
butterflies, hypertofauna and plant species.
These areas included section of forest within
Kathua, Katumbi, Malalani, Twambui and
Syou sub-locations. (Fig. 1 and 2; Table 1). The
average woody vegetation cover in these sublocations was recorded at between 40 - 65%
with vegetation heights rbelow 4 meters and
had limited disruptive activities such as grazing
and agriculture.
Areas with high threat towards biodiversity
conservation had high PETI for plants,
butterflies and herpetofauna but low for birds
and mammals species. These areas occurred in
Ndetani and partly in Kathua sublocation (Fig. 2.4
& 2.5; Table 2.1). The woody vegetation cover
was over >65% with vegetation heights ranging
between 4-10 m and were affected by disruptive
activities such as cultivation, tree cutting and
charcoal production. Moderately threatened
areas were found in Ndetani, Twambui, Syou,
Kathua and Malalani (Table 2.1).

Coordinated Water Towers Conservation
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Four Small Actions Towards Conservation of Water Towers
Ecosystem goods and services, clean and adequate
drinking water, medicinal plants and micro-habitats for
rare and unique species. The community is passionate
about protecting our water towers but but contribute little
to its conservation.

(i) Hold our companies accountable
Companies should be held accountable for how their
business practices affect the environment. If you run your
own company, you are responsible for how you manage
your resources and your waste. Avoid dumping your waste
in water sources. For timber companies, the cliché ‘when
you cut down a tree, plant two more’ should apply. It may
not seem like one company has that much effect on the
conservation of our water towers but if all companies
cared about their impact, the overall impact would be massive.

(ii) Spread the message
If you truly believe in something then nothing or no one will stop you from championing from it.
Play an active role in pushing forward the conversation on conservation of water towers. Call out
organizations that seek to threaten the integrity of water tower ecosystems. Use your voice to
champion for change by lobbying leaders at all levels such as village elders, members of county
assemblies, members of parliament and senators to take appropriate actions that will directly or
indirectly contribute to conservation of water towers.
22

Endau Hill Water Tower Status Report

(iii) Actively participate in reforestation
You do not have to wake up and plant a whole forest into existence. Start small,
one tree at a time. Buy a few tree seedlings, invite a couple of your friends and
plant away. Make it an enjoyable activity. Get involved with other foundations
that take part in the conservation of forests. A group of people working together
has a greater impact. So the more the merrier.

(iv) Recycle Where You Can
Tree products such as wood, paper, and
plastics can be recycled or reused. For
example, you can use broken doors to make
small desks or other wood appliances.
We are also very fortunate to be living in a
digital era so we can actively avoid using too
much paper by paperless communication,
conferences and workshops. Instead of
dumping plastic products, you can ensure
that they find their way into recycling bins.
If we recycle and reuse more, we reduce the
pressure on our natural resources from the
Water Towers.

Coordinated Water Towers Conservation
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Figure 2.4: Hotspot Map for Birds and Mammal Species.
Note: Areas with red colours has high threat and low index of birds and mammals while those with blue colour have low threat
but high index of bird and mammal species.
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Figure 2.5: Hotspot Map for Plants, Butterflies and Herpetofauna Species.
Note: Areas with red colour have high threat and high index of plants, butterflies and herpetofauna species while those with blue
colour have low threat and low index of plants, butterflies and herpetofauna species.
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Table 2.1: Description of Hotspots, Biophysical Characteristics and Impacts of Activities on the
Landscape in various Sub-locations.
Site Sub loca- Biodiversity Hotspot
Characteristics
tion
Bird and Mam- Plants, Butterfly, Landform
Vegetation Vegetation Average
Type
Structure Height of
mal Hotspot Herpetofauna
Hotspot descripVegation
description
(m)
tion
Wooded 4-10
Grassland

>60

Sheet <5
and Rill

Agriculture, Impact of
cultivation, tree
Wooded
cutting
Grassland
Charcoal production

Inside
forest
(Kathua)

Moderate
Moderate threat, Upland,
Trees and
threat, Moder- Moderate species Low gradient Shrubs
index
ate species
index

Wooded 4-10
Shrubland

40-65

Sheet 5-40
and Rill

Forest

Malalani

Moderate
Moderate threat, Bottomland, Trees and
threat, Moder- Moderate species Low gradient Shrubs
index
ate species
index

Woodland <4

15-40

Sheet,

Grazing,

Moderate
Moderate threat, Bottomland, Trees and
threat, Moder- Moderate species Low gradient Shrubs
index
ate species
index

Wooded
bushland

4-10

Moderate threat, Bottomland, Trees and
Moderate
threat, Moder- Moderate species Low gradient Shrubs
index
ate species
index

Wooded
bushland

<4

Ndetani, High threat,
low species
Kathua
and partly index
in forest

1

2

4
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Impacts on
landscape

High threat, High Bottomland, Trees and
species index
Low gradient Shrubs

0

3

Woody Visible Stone Major
Cover Erosion Cover Landuse
(%)
Rating
(%)

Twambui

Syou

Endau Hill Water Tower Status Report

15-40

Rill,

Impact of tree
cutting, GrazAgriculture ing, cultivation,

Gulley

Woodland

Sheet

5-40

<5

Grazing,
Wooded
bushland

15-40

Impact of
previously
overgrazing and
cultivation

Sheet <5
and Rill

Impact of
overgrazing,
tree cutting,
charcoal production, previous agricultural
activities

Impact of
Grazing,
Agriculture, cultivation,
Settlement, overgrazing,
tree cutting
Wooded
bushland

Site Sub loca- Biodiversity Hotspot
Characteristics
tion
Vegetation Vegetation Average
Bird and Mam- Plants, Butterfly, Landform
Type
Structure Height of
mal Hotspot Herpetofauna
Hotspot descripVegation
description
(m)
tion

Woody Visible Stone Major
Cover Erosion Cover Landuse
(%)
Rating
(%)

5

15-40

Rill, Gul- 5-40
ley

Impact of
Grazing,
Agriculture tree cutting,
overgrazing,
Shrubland Cultivation,
Settlement

Ndetani

Moderate
Moderate threat, Bottomland, Shrub
threat, Moder- Moderate species Low gradient
index
ate species
index

Shrubland

4-10

Impacts on
landscape

6

Inside
forest
(Kathua)

Low threat,
High Species
Index

Low threat, Low Bottomland, Shrub and Shrubland <4
Species Index
Low gradient trees

40-65

None

<5

Shrubland, Impact of cultivation, charcoal
Agriculture, production
settlement

8

Katumbi

Low threat,
High Species
Index

Low threat, Low Bottomland, Shrub
Species Index
Low gradient

4-15

Sheet,

5-40

Grazing

<5

Grazing,

Shrubland <4

Rill,

Impact of
overgrazing and
Shrubland cultivation

Gulley
Kathua
and Syou

Low threat,
High Species
Index

Low threat, Low Bottomland, Shrub
Species Index
Low gradient

Bushland

10 Malalani

Low threat,
High Species
Index

Low threat, Low Bottomland, Trees and
Species Index
Low gradient shrubs

Wooded
bushland

9

11 Inside
Low threat,
forest
High Species
(Katumbi, Index
Malalani
and Twambui)

Low threat, Low Ridge,
Species Index
Medium
gradient

Trees

<4

4-15

Sheet

Bushland

<4

Woodland 4-10

Impact of
overgrazing,
firewood collection

40-65

None

<5

Wooded
bushland

Impact of
settlement and
overgrazing

>60

None

5-40

Forest

None
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2.4 Land Use and Land Cover
(LULC)
The dominant land cover within the gazetted
forest area is open forest at 53% followed by
dense forest at 20% and the shrub land at 10%
(Figure 2.6). The dense forest is mainly found at
the high section of the Endau hill, which is the
main source of springs and therefore needs to
be protected and conserved.

dominant land cover at 40% followed by
cropland at 35% while settlement areas at
10% (Figure 2.7). Though there is reduced
encroachment within the gazetted forest,
there are still illegal activities such as charcoal
production, selective tree harvesting, grazing
and extraction of medicinal plants among other.
Therefore there is need to enhance enforcement
and protection to ensure conservation and
protection of the fragile and sensitive ecosystem.

In the 5 km buffer zone, shrub land is the

Figure 2.6: Land Use and Land Cover in the Gazetted Forest of Endau Hill Water Tower.
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Figure 2.7 Land Use and Land Cover in the 5 km Buffer Zone of Endau Hill Water Tower.

Figure 2.8: Land Use and Land Cover Map for Endau Hills Water Tower as at April 2017.
Coordinated Water Towers Conservation

29

Figure 2.9: Distribution of cropland and settlement in Endau Hill Water Tower-April 2017.

2.4.1 Land Use and Land Cover Trends
The Land Use and Land Cover changes in the gazetted forest during the period 1990-2016 are
presented in Figure 2.10. Forestland covered an area of 6,679 ha (96%) in the year 1990 and by
2016, 105 ha of the forest was recovered . Over the same period, open grassland, wooded grassland
and other lands reduced by 11 ha, 37 ha and by 55 ha respectively. The shrub land and wooded
grassland formed a natural barrier around the gazetted forest which limited human and livestock
intrusion thereby accelerating restoration of degraded areas through natural regeneration.
30
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In the 5 km buffer zone, forestland increased by
801 ha between 1990-2016 while there was a
reduction in cropland cover by 977 ha, 152 for
open grassland and 41 ha for wooded grassland
(Figure 2.11). The increase in forestland cover
may be attributed to efforts by individual farmhouseholds to increase tree cover on their
farms for sustainable agricultural production.

Other land covers such as bare land increased
over the period by 369 ha due to activities such
as overgrazing open grasslands and expansion
of human settlements. Figure 2.12 is a spatial
presentation of the Land Use and Land Cover
changes in the gazetted forest and buffer zone
for the period 1990-2016.

Figure 2.10: Land Use and Land Cover Changes in Gazetted Forest.
Coordinated Water Towers Conservation
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Figure 2.11: Land Use and Land Cover Changes in the 5 km Buffer Zone.
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Figure 2.12: Land Use and Land Cover Changes (1990–2016)
Coordinated Water Towers Conservation
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Overall, between 1990-2016, 46% of wooded grassland was converted to forestland while 35% open
grassland was converted to forestland. (Figure 2.13). This may be attributed to tree morphology
changes resulting from climatic variability.
In the buffer zone, thematic land use and land cover conversions for the period 1990-2016 between
wooded grassland and forestland were similar to those in the gazetted forest (Figure 2.13), except
for conversion of forestland to cropland at 7% which should be addressed by promotion of
agro-forestry.

Figure 2.14: Thematic Land Use and Land Cover Conversions in Buffer Zone.
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The overall trend in land use and land cover change for the Endau Hill water tower is positive with
recovery of 801 ha of forestland over a period of 26 years equivalent to a gain of 40 ha of forest
cover per year (Figure 2.15). This trend should be maintained to ensure that the sensitive and
fragile ecosystem of the Water Tower is protected and conserved while securing the livelihoods of
the adjacent communities.

Figure 2.15: Spatial Thematic Land Use and Land Cover Conversions
Coordinated Water Towers Conservation
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2.5 Socio-economics and Livelihoods
Majority of the households (43%) in the Water Tower had an average family size of 4-9 persons
followed by 10-14 at 37% (Figure 2.16). Of the sampled population, 73% of the households had
lived within to the Water Tower for at least 10 years. The average landholding size is 2 acres and
commonly under community land tenure.

Figure 2.16: Average Size for Farm-households
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Figure 2.17: Period Lived Adjacent to the Water
Tower by Farm-households

2.5.1 Population Density
According to 2009 population census, the population density in the Water Tower is 13 persons per
square kilometer. Ndetani sub-location recorded highest population density of 29.5 persons per
square kilometer while Katumbi sub location had the least at 2 person per square kilometer (Figure
2.18).

Figure 2.18: Population density (person per square km).
Coordinated Water Towers Conservation
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2.5.2 Community Livelihood Options
The communities practice mixed small-scale subsistence farming and sell any surplus produce for
income generation. The main crops cultivated include beans, cowpeas, green grams, maize, millet,
sorghum, pigeon peas, water melon, soybeans and pumpkins. Livestock farming is also practiced as
a safety net for the dry season. Other economic activities practised were wood carving and charcoal
production. The social economic study conducted in 2018 showed that 73% of the households
interviewed were dependent on forest resources for timber, firewood and charcoal. In terms of
energy use, firewood was the most preferred source of energy. (Figure 2.19).

Figure 2.19: Sources of Energy Used by Farm-households
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2.6 Stakeholder Profile
Several state and non-state actors are involved in protection, management and exploitation of
Endau Hill Water Tower as provided (Table 2.2).
Table 2.2: Stakeholders in the Endau Water Tower and the Roles/functions
Institution

Roles/functions

Kenya Water Towers Agency (KWTA)

• Coordinates and oversees the sustainable management of all water
towers.

Kenya Forestry Research Institute
(KEFRI)

• Conduct research and provide information and technologies
for sustainable development of forestry and allied natural
resources for socio-economic development in the drylands.

Kenya Forest Services (KFS)

• Conserve and manage all public forests;
• Development of Participatory Forest Management Plans,
• Support creation of CFAs;

Kenya Wildlife Service (KWS)

• Promote sustainable agroforestry practice and management
• Conserve, manage and enhance wildlife resources while
providing a wide range of public utilities for prosperity

National Environmental Management
Authority (NEMA)

• Ensure clean, healthy and sustainable environment through
supervision and coordination of all matters relating to
environmental conservation and management

County Government of Kitui (CoK)

• Participate in the coordination of implementation
of all initiatives relating to conservation and
management of the Water Tower resources

Ministry of Interior and National
Coordination

• Coordinate and handle security issues

National Drought Management
Authority (NDMA)

• Coordinate issues relating to land administration and planning

Coordinated Water Towers Conservation

39

Institution
Water Resource Authority (WRA)
CoK, Department of Agriculture,
Livestock and Fisheries.
National Museums of Kenya

Roles/functions
• Facilitate the establishment and operation of WRUAs for
sustainable management of critical water catchments
• Training the community on alternative livelihoods and energy
sources to reduce pressure on water tower resources
• Coordinate issues relating to sustainable management
and conservation of critical biodiversity hotspots

Non state stakeholders
Institution

Core Functions

Charcoal Production Association (CPA)

Coordination of charcoal production and markets

Kitui Charcoal Transporters Association Coordination of charcoal transportation in Kitui County
PLAN International

Promote education

Green Africa Foundation

Capacity development of communities through partnership approach
that integrates environmental conservation and community livelihoods

World Vision

Support of community livelihood programs

CARITAS

Support of community livelihood programs through the Catholic
Church

SASOL (Sahelian Solutions)

Ensure sustainable water availability through construction of sand
dams and drilling of boreholes

Strengthening Livelihoods for Rural
Agro Pastoralists (CEFA)

Promotion of sustainable agriculture
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2.7 Threats and Proposed Interventions
Endau Hill Water Tower is a sensitive and fragile ecosystem susceptible to various threats which
compromises its ability to provide the expected ecosystem goods and services. The major threats
and proposed interventions are as indicated in Table 2.3:
Table 2.3: Threats and Proposed Interventions
Threats

Impacts

Population pressure

- Over utilization of available resources leading to degradation, deforestation, resource use conflict
- Encroachment
- Siltation of rivers
- Loss of soil fertility
- Loss of forest cover
- compromises supply of good and
services
- Instability within the communities

Illegal logging

Resource use conflict

- Over exploitation of resources: e.g.
deforestation
Unclear forest
boundary

-

Poor/weak law
enforcement

- Increased illegal logging
- Poaching

Overgrazing
Increased resource conflict
Encroachment
Community conflicts with agencies
conserving the Water Tower

Proposed interventions

-

-

Awareness creation
Provision of alternative sources of income
e.g. bee keeping
Promote Family planning
Re-afforestation
Establish community nurseries and
promote agroforestry
Provision of alternative sources of income
e.g. bee keeping
Promote cohesion amount he
communities
Awareness creation
Promote adaptive/alternative livelihoods
Develop Ecosystem management plan
Clear demarcation of the forest boundary

Enhanced patrols
Establish CBOs/CFAs
Zoning of the forest
Promote partnership between
stakeholders
Coordinated Water Towers Conservation
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Threats

Impacts

Proposed interventions

Low literacy level

- Over dependency of water tower
resources
- Over exploitation of resources
- Low/poor understanding of
conservation issues
- Increased resource use conflict
- Deforestation
- Increase in carbon emissions
- Loss of biodiversity
- Forest fire

-

-

Creation of awareness
Provision of alternative source of
livelihood and energy
Enforce charcoal rules

-

Loss of forest cover
Increased resource use
Conflict with lead agencies
Over dependency of water tower
resources
- Over exploitation of resources

-

Eviction/ resettlement

-

Coordination of the lead agencies

-

Lack of proper
coordination and
governance

- Inter-agency conflict

-

Create awareness
Capacity building
Establish model schools with
environmental related activities which
children can learn from.
Organize annual conference for key
stakeholders in conservation of Water
Towers
Establish multi-agency working group to
ovesee conservation of Endau hill

Poor infrastructure

- Lack of investment/ development
- Ineffective patrol

Unsustainable
charcoal production

Encroachment

Lack of/low level
of environmental
awareness

-

-

Inadequate support of - Poor law enforcement
institutions conserving
the Water Tower
Lack of community
- Increased conflict with the
conservation groups
community who feel left out in
(WRUAs, CBO)
conservation matters
- Lack of public participation
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Encourage school going children to go to
school
Establish more education centers
Provision of alternative sources of
livelihood

-

Improve road network
Establish more education centers

-

Proper facilitation (Finance and staffing)
Establish CFAs

-

Establish CBOs, WRUA
Zoning of the forest

Threats

Impacts

Proposed interventions

Overstocking

- Soil erosion
- Reduction in soil fertility

-

Sustainable management plan
Gulley rehabilitation
Paddocking
Sensitization and establishment of
alternative livelihood options

Negative impacts of
climate change

-

-

Tolerant crops/animals
Water harvesting
Rehabilitation of riparian areas

Reduced grazing land
Crop failure
Reduced water resources
Increased conflicts over resources

Plate 2.3 Abandoned borehole as a result of prolonged drought
Coordinated Water Towers Conservation
around Endau Hill Water Tower
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Plate 2.1 Livestock grazing in Endau forest
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Plate 2.2 Logging in Endau Hill Forest
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Effect of over grazing on water towers
Water towers in the arid regions of Kenya are
regarded as common grazing ground particularly
during drought. Heavy livestock grazing,
increases increases soil erosion. Research has
shown that open grazing in 80% of storm water
(>20 mm) is lost as runoff while only 20% of the
water is infiltrated into the aquifers. This leads to
sheet erosion and extensive loss of the already
thin layers of soil.
Worth noting, water levels in rivers, springs and

wells dependent on the rate at which water flows
through the surface and subsurface to reach the
water outlet. Water run off increases flooding in
degraded areas while well conserved ecosystems
increases water infiltration rates and regulates
flows to water outlets making the water available
for much longer periods. This also reduces the
instances of flooding that causes harm to the
populations downstream. Sustainable grazing
should be promoted in water towers in the
country to reduce degradation.

Extreme events of droughts are common in North Kenya. Between 1993 and 2010, the
government declared five drought related national disasters; 1992-93, 1995-96, 1999-2001, 20042006 and 2008-09. In East Africa, El Nino follows prolonged drought; high runoff with extensive
damages associated with floods would be expected in forest depleted catchment areas.

Extensive flooding and soil erosion
Coordinated Water Towers Conservation
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Plate 2.4: Charcoal Production in the Buffer Zone.

Plate 2.5: (a) Charcoal on sale by the road side (b) Deep gullies on the hill slopes.

Plate
droughts
result to drying of trees and loss of pasture.
EndauProlonged
Hill Water Tower Status
Report
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Water
Towersin
in aaChanging
Climate
Water
Towers
Changing
Climate
Mount Kenya water tower lies directly on the equator, 180 km north of Nairobi with Mt. Kenya as the
The impact of climate change has led to decrease in the Mt. Kenya glacier with trends
signature feature that has a scenic snow-cap rising above the surrounding savannah. Only 11 of the
indicating a decline from 18 to
18 glaciers that covered Mount Kenya’s
11 sites in the last 40 years. While
summit a century ago remain, leaving
these trends dates back to 1800,
less than one third of the previous ice
emerging
suggests
that
cover
by theevidence
year 2000 (see
photograph
it has accelerated
sinceKenya
1970s
below).
The ice on Mount
hasdue
also
to
rising
temperatures
occasioned
become thinner. While this trend dates
by the
climate
change
coupled
with
to
late 1800s,
emerging
evidence
environmental
degradation.
suggests
that it has
acceleratedRapid
since
population
growth
around
Mount
the
1970s due
to rising
temperatures
Kenya between
thechange
1960scoupled
and
occasioned
by climate
1990s,
along with
unsustainable
with
environmental
degradation.
Rapid
exploitation
of
forest
resources,
population growth around Mount
furtherbetween
threatened
integrity.
Kenya
the its
1960s
and Large
1990s,
along
with
unsustainable
exploitation
areas of
indigenous
forest have
been
of
forestfor
resources,
further threatened
cleared
tree plantations,
extensive
its
integrity.
Large
of indigenous
illegal
logging
of areas
valuable
species,
forest
have
been
cleared
for tree
and small-scale illegal activities
plantations,
extensiveproduction
illegal logging
such as charcoal
andof
valuable
species,
and small-scale
illegal
unauthorized
farming.
Conservation
activities
charcoal
measuressuch
thatas have
beenproduction
put in
and
unauthorized
farming.
Conservation
place have reversed the degradation
measures
thatTower
have as
been
in place
in the Water
canput
be seen
in
have
reversed
the
degradation
in
the
the satellite image for 2007.
water tower as can be seen in the The
The disappearing
disappearing glaciers
glaciers of
of Mount
Mount Kenya
Kenya (1987-2007)
(1987 - 2007)due
duetoto
Climate
satellite image for 2007.
Climate Change
Change and
and Environmental
Environmental Degradation
Degradation
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3.0 Proposed Implementation Plan
Based on threats and challenges and stakeholders working within the Water Tower, an implementation
plan for proposed interventions has been developed with an indicative budget of KES 530 Million
(Table 3.1).
Table 3.1 Proposed Implementation Plan for Endau Hill Water Tower
No Threats

Intervention(s)

1.

Promote environmental education in
schools and support
formation of environmental clubs
Creation of awareContinuous 10
ness

2.

Low literacy
levels and lack
of awareness
on environmental conservation

Charcoal
production
and firewood
collection

Period
(Years)

Budget
Responsibility
(Kshs. M)
County Government
Continuous 20
(Kitui), Ministry of
Education

Formation and capac- 4
ity build CFA and
WRUA
5
Facilitate access to
affordable and clean
energy
Alternatives like energy saving jikos and
briquettes
Strict enforcement
of the charcoal rules
and regulations

20

40

Continuous 30

Expected Outcome
Increased
awareness on
conservation
of the Water
Tower
Improved and
County Government
enhanced
(Kitui), KWTA, KFS, KWS,
literacy level on
NEMA, WRA
environmental
County Government
conservation
(Kitui), KWTA, KFS, KWS,
WRA
County Government
(Kitui), KWTA, Ministry
Increased forof Energy
est cover
Improved livelihoods

County Government
(Kitui), KFS
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No Threats

Intervention(s)

3.

Improve livestock
breeds

Overgrazing

Promote hay production/fodder crop
farming
Develop and implement grazing plan
4.

Soil erosion

Period
(Years)
5

5

5

Budget
Responsibility
(Kshs. M)
40
County Government
(Kitui)- Agriculture,
Livestock, KWTA
20
County Government
(Kitui)- Agriculture,
Livestock, KWTA
10
County Government
(Kitui)- Agriculture,
Livestock, KWTA
10
KWTA

Gulley rehabilitation

5

Tree planting

Continuous 20

County Government
(Kitui), KFS,NEMA,WRA,
KWTA

Terracing

Continuous 20

County Government
(Kitui)- Agriculture

5.

Unclear forest Clear demarcation of 2
boundary
the forest boundary

40

Survey of Kenya, KFS,
KWTA

6.

Illegal logging
for timber

Promote agroforestry 2

10

County Government
(Kitui), KFS, KEFRI

Adoption of alternative building materials like Bamboo

5

35

County Government
(Kitui), KFS, KWTA

Promote and implement sustainable
land use practices
(SLM)

5

40

County Government
(Kitui), KFS, WRA,NEMA,
NGOs

7.

50

Unsustainable land use
practices
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Expected Outcome
Improved
household
income
Increased livestock productivity

Improved soil
productivity

Secured and
protected water
tower
Increased forest
cover
Increasing biodiversity

Sustainable land
use practices

No Threats
8.

Conflict over
use of forest
resources

9.

Poor coordination and
governance
structures

Intervention(s)

Period
Budget
Responsibility
Expected Out(Years)
(Kshs. M)
come
Reduced rePromote cohesion
Continuous 10
County Government
source use
among the commu(Kitui), Ministry of Intenity members
rior and Coordination of conflict
National Government
Formation of CFA and 2
10
KFS
WRUAs
Develop and implement ecosystem
management plan
and monitoring of
the water tower

1

50

10. Poor/weak
enforcement
of natural
resource management rules
and regulations

Strict enforcement of Continuous 5
the existing laws and
regulations

11. High level of
poverty

Implement alternative livelihood
program like bee
keeping and fruit
tree farming

12. Overreliance
of forest resources
TOTAL

County Government
(Kitui), KWTA, KFS,
Ministry of Interior and
Coordination of National Government

Enhanced coordinated conservation activities

Ministry of Interior and
Coordination of National Government, KFS

Increased
surveillance

County Government
(Kitui), KWTA, KFS, KWS,
NEMA, WRA

Improved
livelihood

County Government
(Kitui), KWTA, KFS, KWS,
NEMA, WRA

Increased forest
cover

Increase no. of patrol
staff
5

Promotion of agrofor- 3
estry

60

30

Reduced
reliance on
forest resources

530
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4.0 Conclusion and General Recommendations
Endau Hill Water Tower is important to the adjacent communities as they provide socio-economic
and cultural goods and services, such as water for domestic use and agricultural production, pasture,
firewood and timber. To the wider regions in which it occurs, the Water Tower provides indirect
goods and services such as modification of macro-climate; water storage, purification and supply.
The key threats to the ecosystem health and resilience include rapid population growth, illegal
logging and charcoal production to provide wood fuel, opening land for cultivation and human
settlement.
Reduction in forest cover degrades critical water catchments leading to decline in water flows from
springs and rivers, and this is more pronounced during dry season. Degradation also compromises
ecological integrity and overall stock and flow of ecosystem services.
Key recommendations:
(i) Survey, demarcate boundaries the Water Towers to discourage encroachment and curb
human-wildlife conflicts;
(ii) Establish multi-agency teams to oversee restoration and conservation of the Water Tower;
(iv) Develop a comprehensive and participatory framework for sustainable management of the
Water Towers;
(v) Restore the degraded areas within the Water Tower by promoting sustainable land
management including tree planting/agroforestry, soil conservation, and spring and riverbank
protection;
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(vi) Introduce alternative sources of livelihoods for the adjacent communities such as hay
production, paddocking, briquette making and honey production to reduce pressure on the
limited natural resources from the Water Tower;
(vii) Enforce Charcoal Rules of 2009, especially the provision requiring planting of trees to replace
those harvested for charcoal production.

Coordinated Water Towers Conservation
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Annex 1: Status of Rivers in Endau
River/Stream

Sub- location

Seasonal

Flooding

Kololo
Kakame
Kwanzitu
Kivou
Kaluyu
Miusya
Katoo
Kamusa
Mbuuni
Kanyoonyoo
Elimukuyu
Kakongwe
Kaliluni
Kalavati

Ndetani
Ndetani
Katumbi
Mutalani
Syou
Twambui
Twambui
Ndetani
Ndetani
Kathua
Ndetani
Ndetani
Twambui
Malalani

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
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Annex 2: Summary of Priority Critical Water
Catchment Areas in Endau Location
Rank Name of Sub
With Previous Work
the spring Location water
1

Yongoni

2

Mikuyuni Kathua

3

Kivou

4

Kisamba

Ndetani Yes

Yes

Katumbi Yes

Ndetani Yes

Vegetation Threats
Cover

- Developed by None
World Vision
- Management
committee in
place

Recommendations
- Develop water
storage structure

- Drying

- Developed by None
AMREF
- Inactive
management
committee

- Piping system broken
-

- Developed by Present
AMREF
- In-active
management
committee
- Not conserved

- Deforestation - Overgrazing - Erosion

- Developed by Present
AMREF
- No management committee

Who will
implement

-

- Soil erosion
- Overgrazing

- Community
- Relevant
institutions
(KWTA, WRA,
KFS)
- Kitui County
government
Repair pipes
- Community
- Relevant
Afforestation
institutions
(KWTA, WRA,
KFS)
- Kitui County
government
Afforestation
- Community
Activate man- - Relevant
agement cominstitutions
mittee
(KWTA, WRA,
Construct cattle KFS)
troughs
- Kitui County
government

- Form community groups
- Afforestation

- Community
- Relevant
institutions
(KWTA, WRA,
KFS)
- Kitui County
government
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Rank Name of Sub
With Previous Work
the spring Location water

Vegetation Threats
Cover

Recommendations

Who will
implement

5

Kwa
Ndetani Yes
kisamaba

- Developed by Present
World Vision
and AMREF
- Management
committee in
place

- Drying

6

Kituku

Ndetani No

- Developed by Present
AMREF
- Management
committee in
place

- Drying

7

Kwa
Mbevo

Ndetani Yes

- Not
developed

Present

- Pollution

8

Kwa Kalii

Katumbi No

- Not
developed

Present

- Deforestation - Afforestation
- Community
- Overgrazing - Construction of - Relevant
embankment
institutions
wall
(KWTA, WRA,
KFS)
- Kitui County
government
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- Construction of - Community
embankment
- Relevant
wall
institutions
(KWTA, WRA,
KFS)
- Kitui County
government
- Construction of - Community
embankment
- Relevant
wall
institutions
(KWTA, WRA,
KFS)
- Kitui County
government
- Sensitization

- Community
- Relevant
institutions
(KWTA, WRA,
KFS)
- Kitui County
government

Rank Name of Sub
With Previous Work
the spring Location water

Vegetation Threats
Cover

Recommendations

Who will
implement

9

Kwa
Ndetani No
Mulingwa

- Not
Present
developed
- No
management
committee

- Drying

-Construction of - Community
embankment wall - Relevant
-Institute maninstitutions
agement com(KWTA, WRA,
mittee
KFS)
- Kitui County
government

10

Kwa
Kitungu
(private)

Ndetani Yes

Not developed None

- Pollution

Sensitization

- Community
- Relevant
institutions
(KWTA, WRA,
KFS)
- Kitui County
government

11

Kang’ela

Ndetani No

Developed by
DANIDA

Drying

Afforestation

- Community
- Relevant
institutions
(KWTA, WRA,
KFS)
- Kitui County
government

None
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Annex 3: Summary of Priority Critical Water
Catchment Areas in Malalani Location
Rank Spring

Sub Loca- With
tion
water

Intervention Vegetation Threats
Cover

1

Kaundwa Kalavati

Yes

- None

Yes

2

Kausya

Yes

- None

Yes
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- Grazing
- Livestock
watering
leading to
siltation
- Degradation
due to Wild
animals

Recommendations

Who will implement

- Desilting
- Relevant
- Damming and
institutions
piping water to
(KWTA, WRA,
the community
KFS, NGOs)
- Fencing
- Local leaders
- Formation of CFAs (MCAs, MPs)
- Afforestation
- County government
- Community
- Degrada- Re-designing the - Relevant
tion by wild
intake
institutions
animals
- Afforestation
(KWTA, WRA,
- Rehabilitation of
KFS, NGOs)
the spring and
- Community
repair of the col- - County Govlection boxes
ernment
- Local leaders
(MCAs, MPs)
- National
government
(Chiefs)

Rank Spring

Sub Loca- With
tion
water

Intervention Vegetation Threats
Cover

3

Kivou

Malalani Yes

None

Yes

4

Kwa
Mativo

Kalavati

None

None

Yes

Recommendations

Who will implement

- Interference
by wild animals (monkeys)
- Drought
(climate
conditions)

- Fencing
- Institute management committee
- Afforestation
- Replacement of
old pipes
- Enlarge the Dam
wall to store more
water
- Community sensitization

- Community
- Relevant
institutions
(KWTA, WRA,
KFS, NGOs)
- County Government
- Local leaders
(MCAs, MPs)
- National
government
(Chiefs)

- Pollution
- Wild animals

- Water piping
- County gov- Formation of
ernment
WRUAs, and CFAs - Relevant
- Promote ecotour- institutions
ism
(KWTA, WRA,
- Sensitization
KFS)
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Rank Spring

Sub Loca- With
tion
water

Intervention Vegetation Threats
Cover

Recommendations

Who will implement

5

Kaluluni 1 Twambui Yes
and 2

None

No

- Grazing
- Soil erosion
- Charcoal
burning

- Fencing
- Reforestation
- Demarcation of
the dams
- Redesigning of
the dams
- Control charcoal
burning
- Formation of CFAs
- Sensitization

- Community
- Relevant
institutions
(KWTA, WRA,
KFS, NGOs)
- County Government
- Local leaders
(MCAs, MPs)
- National
government
(Chiefs)

6

Kathathani Kalavati

None

Yes

- Grazing
- Wild animals

- Fencing
- Sensitization
- Formation of
WRUAs, CFAs and
water management committee

- Community
- County government
- Leaders
(MCAs, MPs
- National
government
(Chiefs)KFS
- WRA
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Appendix I: Preferred species for rehabilitation and
their uses in Endau Hill Water Tower
Purpose

Common Name

Botanical Name

Local Name

Charcoal

Red pod terminalia
Acacia
grey-leaved saucer berry
Umbrella thorn
Croton tree
African pencil-cedar
white raisin
River dombeya
velvet leaf willow
Gum arabic tree

Terminalia brownii
Accacia spp.
Cordia sinensis
Acacia tortilis
Pappea capensis
Croton megalocarpus
Juniperus procera
Grewia bicolor
Dombeya kirkii
Combretum molle
Acacia nilotica

Muuku
Kiseele
Kithea
Muaa
Muva
Kithulu
Mukuu
Kikalawa
Mutoo
Muama
Musemei

Firewood

Umbrella thorn
velvet leaf willow
African blackwood
Croton tree
Bushman’s poison

Acacia tortilis
Combretum molle
Dalbergia melonoxylon
Croton megalocarpus
Balanites glabra
Acokanthera oppositifolia

Muaa
Muama
Muvingo
Kithulu
Kilului
Kinguuthe
Luku
Kikweo

Indian plum
Natal rhus
Blackthorn tree
Eucalyptus

Flocourtia indica
Rhus natalensis
Acacia mellifera
Eucalyptus camaldulensis

Kiathani
Mutheu
Muthiia
Musanduku
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Purpose

Common Name

Botanical Name

Local Name

Construction/
building

Eucalyptus
Indian plum
Bushman’s poison
Sticky pod
cypress
Pine
Jacaranda
Bamboo
Strangler fig
Melia
silky oak
Red pod
Aloe vera
Eucalyptus
African myrrh
River dombeya
African blackwood
Neem tree
Sodom apple
Gum arabic tree
Red-hot-poker tree
knob wood
Sticky pod
Horseradish tree

Eucalyptus camaldulensis
Flocourtia indica
Acokanthera oppositifolia
Senna singueana
Jacaranda mimosifolia
Ficus thonningii
Melia volkensii
Grevillea robusta
Terminalia brownii
Eucalyptus
Commiphora africana
Dombeya kirkii
Dalbergia melonoxylon
Plectranthus barbatus
Azadirachta indica
Solanum incanum
Acacia nilotica
Erythrina abyssinica
Zanthoxylum chalybeum
Harrisonia abyssinica
Senna singueana
Moringa oleifera

Musanduku
Kiathani
Kyenyea
Kikweu
Mukengeta
Mumbui
Muangi
Kiumo
Mukau
Mukima
Muuku
Kiluma
Musanduku
Kitungu
Kitoo
Muvingo
Mwooya
Muarubaini
Mutongu
Kisemei
Kivuti
Mukenea
Mukililiulu
Mukengeeta
Muringa

Medicine
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Purpose

Common Name

Botanical Name

Local Name

Medicine

round leaf grewia

Grewia villosa

Muvu

Common gardenia
Simple-spined carissa
African pencil-cedar

Terminilia volkensii
Gardenia volkensii
Carrisa edulis
Juniperus procera

Muuku
Muketa
Mukawa
Muvindavindi
Mukuu
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Appendix II: A Logical Framework for Conservation
and Rehabilitation of Endau Hill Water Tower
Resources required

Indicators

Policies and laws regarding conservation streamlined and fully enforced

Water tower is conserved and
rehabilitated

Develop management plans to show
user zones

User management plans developed

Propose a forest and water rehabilitation program

Water catchment program
developed

Implement proposed management
strategies

Management plans implemented

Create detailed maps to show overlay
of priority features like springs

Beacons for forest boundaries
and maps that show overlay of
features created

Long term goal
Conservation of Endau Water tower
for sustained environmental, ecological, hydrological and socio economic
benefits for all
Intermediate goal
Strategies and plans for the conservation of Endau water towers enforced

Expected Outputs
1. Map out the forest to show conservation and priority zones
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Expected Outputs
2. Assign roles among stakeholders

Awareness creation on policies regard- All stakeholders are aware of
ing forest and water conservation and their roles and they take up
stakeholder involvement
their position effectively

Promote formation of community conservation groups like CFAs and WRUAs
Enhance the working relationship
among government institutions like
KWS and KFS and also how they relate
with non-governmental institutions
3. Improve tree cover within the forest
boundary

Plant indigenous trees in the deforForest cover within forest
ested areas to retain the original forest boundary improved with 167
cover
hectares of forest being recovered
Conserve the forest and stop any further deforestation activities
Fence off the forest to reduce encroachment
Enhance the productivity of the forest user zones through Nature Based
enterprises

4. Improve forest cover in the buffer
zone

Support planting of fast growing and
agroforestry trees in the buffer zone

Forest cover in the buffer improves to take over grasslands

Promote the use of energy saving jikos
Promote the use of alternative sources
of energy like wind and solar panels

Coordinated Water Towers Conservation
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Expected Outputs
5. Improve role of the forest as a
source of water

Conserve the springs in the forest

6. Improve water sources outside the
forest

Promote construction of dams and
water pans

Water sources conserved

Enhance vegetation along riverine
through planting of water friendly tree
species
More water is available for
communities to use

Promote use of gutters to collect rain
water for family use
Promote tapping of mist as water using the huge trees
7. Update information about the Water Periodic monitoring of the forest to
Towers
show trends towards conservation

Information towards recovery
of the Hills.

8.Total Economic Valuation

Total economic value determined

66

Endau Hill Water Tower Status Report

Determine economic value of ecosystem goods and services
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