
Coordinated Water Towers Conservation
A Call To Action 2020

Kirisia Hills





Kenya Water Towers  
Status Report

Coordinated Water Towers Protection
A Call To Action 2020

for 
Kirisia Hills



Kirisia Hills Water Tower Status Report4

ISBN  978-9966- 120-10-6

Copyright © Kenya Water Towers Agency, 2020

Kenya Water Towers Agency

Ragati Road, NHIF Building, 15th Floor

P.O. Box 42903-00100

Tel: 020 271 1437

Email:info@watertowers.go.ke

www.watertowers.go.ke

© 2020 All rights reserved: Reproduction of this publication for resale or other commercial purposes is prohibited without 
prior written permission of the copyright holder.



iCoordinated Water Towers Conservation 

Statement by the Cabinet Secretary

The Constitution of Kenya Article 69 provides for sustainable 
and management of land resources, sound conservation and 
protection of ecologically sensitive areas. Further, in the Bill of 
Rights, the Government commits to provide a clean and healthy 
environment to all citizens. One of the social pillars of the Kenya 
Vision 2030 envisage access to water and sanitation for all by 
2030. To achieve this, Water Towers play a significant role since 
it is a source of 75 percent of the renewable surface water in 
Kenya. Water Towers also act as enablers for the achievement 
of the Big Four Agenda on food security, affordable housing, 
manufacturing and affordable healthcare.

Despite their importance, Water Towers continue to face unprecedented levels of threats. 
These include destruction of forests, encroachment, charcoal production, unsustainable 
land management practices, grazing, wildlife conflicts, invasive species and political 
influence. This has had serious effect on the services provided by the Water Towers. 
The drying up of rivers and springs, soil erosion and resource use conflict among other 
impacts arise as a result of continued destruction of these ecosystems. 

The Government is committed to reclaiming and restoring all illegally acquired forest 
lands across the country. Through concerted efforts of various stakeholders, more than 
5,000 squatters who had illegally settled in Kirisia forest left voluntary in January 2020 
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paving way for rehabilitation of this degraded ecosystem. We shall continue with such 
initiatives in all the Water Towers and ensure they are fully reclaimed and restored. For 
successful realization of these initiatives we need collaboration and partnership among 
all the stakeholders, development partners as well as political good will and community 
support.  

Mr. Keriako Tobiko, CBS, SC 
Cabinet Secretary 
MINISTRY OF ENVIRONMENT AND FORESTRY
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The Big Four

Food 
and 

Nutritional
Security

Universal 
Health 

Coverage

Affordable 
Housing

Enhancing 
Manufacturing

“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
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Water Towers are vital National assets that are crucial for 
socio-economic development. It sustains agriculture, tourism, 
energy, industry among others sectors. Unfortunately, Water 
Towers located in Arid and Semi-Arid Lands (ASAL) such as 
Kirisia are at a high risk of degradation due to the sensitive and 
ecologically fragile ecosystems they exist in. 

The Ministry of Environment and Forestry is committed to 
supporting the conservation and rehabilitation of all Water 
Towers. Key among them is implementation of the National 

strategy to achieve and maintain tree cover by 2022. Recovery 
of encroached forest areas is ongoing. In collaboration with other stakeholders, we are 
promoting community livelihood options as well as sensitization on the need to conserve 
the Water Towers. 

I therefore wish to applaud the efforts by Kenya Water Towers Agency in developing such 
an invaluable report. I call upon all the stakeholders to support implementation of the 
findings of this report which will see Kirisia Hill Water Tower restored. 

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

Remarks by the Principal Secretary
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Foreword
Kenya Water Towers Agency is mandated with developing periodic reports 
that provide an in-depth analysis of the status of the various water Towers 
in the Country. Extensive ecosystem assessment research is carried out in 
collaboration with key stakeholders working in the Water Tower. This status 
report covers Kirisia Water Tower located in Samburu County, Northern 
Kenya. The report highlights the current levels of degradation, the threats, 
conservation efforts being carried out and the proposed interventions that 
can be adopted to conserve and sustainably manage the Water Tower.

Kirisia Hill Water Tower faces unique challenges which include 
encroachment, overgrazing, soil erosion, forest fires, illegal harvesting of 

sandal wood and human- wildlife conflicts. The loss of the forest cover has subsequently led to drying up of 
rivers and springs resulting to resource use conflicts among communities living around the Water Tower. As 
part of implementing the proposed interventions, the Agency developed a Community Development Action 
Plan in 2015 which provided a roadmap for implementation of community livelihood initiatives. In 2018, the 
Agency in collaboration with Samburu County as well as other stakeholders trained and provided modern 
bee hives to the communities living around the Water Tower through Samburu Cooperative Society. 

I wish to appreciate the Government for its commitment in recovering and restoring our Water Towers. 
I acknowledge the support from the Parent Ministry of Environment and Forestry and the KWTA Board 
of Directors as well as Management for taking leadership in coordinating activities aimed at conserving 
our Water Towers. I call upon the County Government of Samburu and other stakeholders to join us in 
implementing the recommendations made in this report.  

 
Dr. Julius M. Malombe 
Chairman, 
KENYA WATER TOWERS AGENCY
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Executive Summary
The Status Report provides detailed assessment on the status of Kirisia Hills Water Tower. 
It outlines the changes that have taken place in the Water Tower for the purposes of 
establishing trends and determining the genesis of degradation of the Water Tower. 
Intervention measures to reverse the trends have been addressed as well. Assessment of 
the  ecosystems services, the socio-economic activities and community interactions within 
the Water Tower have also been highlighted.

Kirisia Hills Water Tower is located in the Arid and Semi-Arid ecosystem in Samburu County. 
The Water Tower covers an area of 171,250 ha which consist of 91,613 ha of gazetted forest 
area. The Water Tower is a vital source of water in the vast arid of Ewaso North catchment. 
The main rivers emanating from the Water Tower are OlKetuloni, Mureiyia, Elbukoi, Nundoto, 
Pororo and Seiya. There are about 45 dry riverbeds in the region signifying the existence of 
many seasonal rivers, several springs, wells and one swamp. The ecosystem has various 
habitats that range from bamboo zone, pristine forest, open forests to grasslands. These 
are home to a variety of animals. Some of the endangered mammals include Wild dogs, 
Grevy’s zebra, Lelwel hartebeest and Reticulated giraffe. Biodiversity hotspots are found in 
Central area of Morijo and Lpartuk sub-locations, Southeast of Seketet sub-location, North 
of Milimani sub-location, South of Mugur Sub-location, South of Maralal Town and Shabaa 
Sub-locations. The Total Economic Valuation of Kirisia Water Tower was estimated at KES. 
53.8 Billion as of 2017. 

The predominant community living within the Water Tower are nomadic pastoralist. The 
community utilizes the Water Tower as a safety net during dry seasons for grazing, source of 
timber for construction and fencing, honey and water for their livestock. The Water Tower 
is also an important wildlife corridor. However, the future of this Water Tower is threatened 
by overgrazing, encroachment and illegal logging for timber and firewood. Other threats 
include soil erosion, sand harvesting, unclear forest boundary, poverty, invasive species, 
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and increased human wildlife conflict. Priority areas of intervention include South West of 
Mabati, Lbukoi, and Moru, and North Nonkeek. 

To reverse the degradation trends in this Water Tower, an implementation plan with an 
indicative budget of KES 445 Million has been proposed with the following intervention 
measures. 

1. Community sensitization and awareness on importance of conservation of the Water 
Tower and for ownership.

2. Promotion of alternative livelihood options such as hay production and upscaling bee 
keeping establishment by KWTA

3. Provision of alternative sources of clean energy sources such as briquettes, energy 
saving jikos, briquettes and beadwork

4. Reclamation of encroached areas and boundary re-establishment

5. Rehabilitation and reforestation of degraded areas through tree planting 

6. Increase operational infrastructure and personnel such as patrol vehicles, monitoring 
technology and community scouts

7. Development and implementation of grazing plans

8. Promotion of sustainable livestock management such as hay production and improved 
breeds. 
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9. Promotion of sustainable land management practices through implementation of 
Kirisia Ecosystem Management Plan developed by KFS  

10. Fencing of human-wildlife conflict hotspots 
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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 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
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

Total Economic Value

TEV is an estimation of the relative importance of the Water Tower that serves to guide the 
comparative attention the region should receive.

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
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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

Biodiversity hotspot
An area that is a significant reservoir of biodiversity and is threatened with destruction

Endemic species 
These are plants and animals that exist only in one geographic region.
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1.0 Introduction 

“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

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 biodiverse ecosystems and is harnessed for 
use; (Kenya Water Towers Bill, 2019).

In Kenya, there are five major water large water towers were recognized namely; the Mau Forest 
complex, Mt. Kenya, the Aberdares, the Cherangany hills and Mt. Elgon (GOK, 2006). Thereafter, 
the Kenya Water Master Plan (GOK, 2012) identified other significant but smaller water towers 
that provide water to local communities, particularly in arid and semi-arid lands. The smaller water 
towers have been better acknowledged after the formation of the Kenya Water Towers Agency 
(KWTA) in 2012 which coordinates the protection, rehabilitation, conservation and sustainable 
management of water towers.

“KWTA has mandate over 18 gazetted water towers and there are plans to Gazette 70 
more water towers”. Isaac Kalua, KWTA former Board Chair

To date, 18 water towers have been gazetted and the  Agency has further received a list of 70 
proposed Water Towers. It is currently developing a criteria for identification of these water towers, 
thereafter gazettement will be undertaken.  
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“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.

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. Kirisia (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
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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.



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. 

Proposed Water Towers 

Kajiado County

Elgeyo hills

Elgeyo Marakwet 
County

Imenti hills  
Ngaya hills

Meru County

Gwasi hills

Homa Bay County

Loima hills
Turkana County

Mukogodo hills
Laikipia County Mt. Suswa

Narok County

Mwangea hills
Kilifi County

Kirimiri hills  
Kiang’ombe hills

Embu County
Tugen hills

Baringo County

Namanga hills 
Maparasha hills

Iltilal hills
Nguruman 

escarpment

Maeta hills
Maigamuya hills

Taragwiti hills

Migori County



Sironga wetlands
Nkoora hills
Manga hills

Nyamira County

Karima hills
Tumutumu hills
Kiamucheru hills

Nyana hills
Nyeri hills

Nyeri County

Taita hills
Kasigau hills
Maungu hills

Taita-Taveta 
County

Mutito hills
Endau hills 
Kavonge/

Museve hills
Mutuluni hills

Mumoni/
Ngaikuyu hills

Endau hills 
Kyawea hills
Mutha hills

Nuu hills

Kitui County

Kibirong swamp
Kingwal swamp

Nandi County

Subukia Escarpment
Nakuru County

Machakos hills
Kibauni hills
Kanzalu hills

Matetani hills 
Iveti hills

Ol Donyo Sabuk

Machakos County

Makuli hills
Mbooni hills
Nthangu hills 
Kilungu hills

Mbui Nzau hills
Yekanga hills 

Nzaui hills
Makongo hills

Emali hills

Makueni County

Kikuyu Escarpment
Kiambu County

Leseru Swamp

Uasin Gishu County

Nyangweta hills 
Sameta hills
Taracha hills

Kisii County

Kibirong swamp
Kingwal swamp

Nandi County

Lake Kenyatta
Lamu County

Chebuko/kamalogon 
Kamelei/chesuko hills

Karasuk hills

West Pokot  
County

Kiera hills

Tharaka Nithi 
County

Loima hills
Karsuk

Turkana County
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1.1 Water Tower Status Quaterly Reports
The vision of KWTA is to be a Global Leader in Sustainable Management of Water Towers while the 
mission is to Sustainably Manage 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 address the first strategy on coordination of Water Tower Ecosystem Health and Resilience, the 
status report provides information that  will guide stakeholders to make informed decisions for 
sustainable management of water towers.  
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The specific objectives are to:

i. Establish the location, size and bio-physical attibutes;

ii. Analyze land use and land cover changes between 1990 and 2016;

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 the waters towers

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

viii. Establish conservation and rehabilitation actions undertaken;

ix. Recommend appropriate measures towards conservation and rehabilitation of the Water 
Towers.
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1.2 Methodology
The study employed various methods to assess and establish the status of the Water Tower. The 
process involved both secondary and  primary data collection. The former included profiling history 
of the water  tower, ecological functioning and threats while the later entail field survey and 
stakeholder engagement. 

1.2.1 Socio-economic Data Collection
Socio-economic data was collected to understand and bring out the 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 discussion involved community-based organizations and interest groups such 
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 were also carried out with the community members to enrich information on 
water tower status. The population density map was generated based on 2009 demographic data. 
Actual densities were computed using ArcGIS and displayed as choropleth map at sub location level.
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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 micro-
habitats such as; tree barks, under stones, decomposing logs, tree stumps, holes, shrubs, bushes 
and digging within loose soils. All the different species and a 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 was 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. 
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(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 period of time 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 was 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

• Pitfall traps

• Baited butterfly traps

 Biodiversity Hotspot analysis 
Generation of biodiversity hotspot was determined by the following main factors:

• Species richness and species distribution, 
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• 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
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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 
was 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



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 whereby ‘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 an 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. 





Threats
•	 Threats to the Water Tower 

include over grazing, soil 
erosion, felling of trees, and 
forest fires 

Kirisia Hills 
Water Tower

Key Attributes
•	 Located in the ASAL region of the 

country in the Ewaso Nyiro catchment

•	 The forest and the 5 km buffer zone  
occupy 171,250 ha of land and has 
been well preserved over time 

•	 Scarcity of water is a major concern in 
the region

•	 There has been an overall loss of forest 
over time as between 1990 and 2016; 
the area of forestland converted to 
other lands was 665 ha at the forest 
zone and 2486 at the buffer zone

•	 Some species such as the rhino have 
become extinct while many others such 
as the elephant, lion, wild dogs, grevy’s 
zebra, Somali ostriches, martial eagle 
Kori bustard, several snake species and 
terrapins are endangered

Proposed 
Interventions
•	 Interventions include  

demarcation and fencing off of 
the Water Tower; establishment of 
WRUA to spearhead community 
involvement in conservation; 
range management and fodder 
preservation for use during the 
dry season by the pastoralists; 
promotion of tourism and tourism 
related activities such as bead 
making, leather industry, and 
camel derbies.
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Figure 2.1: Location of Kirisia Water Tower in Samburu County.

2.0 Geographical Location
Kirisia Hills Water Tower is located in Samburu County, covering nine locations: Maralal, Ngari, 
Opiroi, Barsaloi, Angata-Nanyukie, Poro, Lodokejek, Kirimon, Lbukoi, Lodungokwe, Sirata-Oirobi and 
Baawa. It lies within an altitudinal range of 2,000-2,200 m above sea level. The Water Tower has a 
total area of 171,250 ha, consisting of a gazetted forest (91,613 ha) and a 5 km buffer zone (79,637 
ha) (Figure 2.1). 
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2.1  Climate
Located in the dry region of Northern Kenya, where rainfall is erratic but also limited, the Water 
Tower is one of the few areas in the region that receives considerable amounts of rainfall. The 
Water Tower receives between 600 – 750 mm of rain per year concentrated between April and 
August (Figure 2.2). There is a wide variation in the amount of rainfall within the forest area with 
the  top of the hill receiving up to 1,000 mm of rainfall per year. The hill top also experiences mist 
especially during June and July. 

The mean annual temperatures range between 24 - 33°C except at the hilltop, which is much cooler. 
Figure 2.2 shows the annual and average daily rainfall for the Northern Kenya region.

Figure 2.2: Northern Kenya Annual and Daily Rainfall Averages.
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2.2  Hydrology
The Water Tower is a vital source of water in the vast arid Ewaso North catchment. The main rivers 
emanating from the Water Tower are OlKetuloni River to the North, Mureiyia, Elbukoi, Nundoto 
and Pororo to the West, and Seiya to the South (Figure 2.3). There are about 45 dry riverbeds in the 
region signifying the existence of many seasonal rivers; 15 rivers and springs; 17 wells and 1 swamp 
(Hitimana et al., 2009). 

The communities living adjacent to the Water Tower receive their water from various sources. 
Approximately  43% receive water from boreholes, 34% from rivers, 14% from ponds or dams, and 
9% from springs. The average distance to water sources ranges from 0.5km to 3.5km indicating 
the level of water scarcity in the region. Water in Maralal town and surrounding areas is obtained 
from Nundoto Maralal Dam along River Nundoto and various boreholes. The water demand for the 
urban center is 4000M3/day against daily production of 800M3/day. 

The Water Tower is divided into six (6) sub-catchments by the Water Resources Authority (WRA) 
(Figure 2.4). These are Siyan, Opiroi, Lower Seiya, Upper Seiya, Kisima and Nundoto. 

Lower Seiya sub catchment has the highest number of streams and supports the livelihoods of 
more people. 
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Figure 2.3: Sub catchments in Kirisia Water Tower
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Figure 2.4: Critical catchments in Kirisia Water Tower
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Dam constructed down stream

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, 2004-2006 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
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Permanent river in the forest

Seasonal River down stream
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Figure 2.5:  Areas with Endemic Plant and Animal Species

2.3  Biodiversity 
Kirisia Water Tower boasts of different habitats that range from bamboo zone, pristine forest, and 
open forests to grasslands that are home to a variety of plants and animals (Figure 2.5). 
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2.3.1 Flora

Vegetation in this ecosystem differs widely 
between the highland areas and the plains 
below. The forest vegetation and composition 
differ from site to site depending on the 
altitude and rainfall. The hilltop has dense thick 
vegetation with tall trees that exhibit a wide 
spreading crown. The lowlands are dominated 
by shrubs and bushes, some of which make it 
extremely hard to penetrate through. 

The common tree species include Juniperus 
procera, Podocarpus falcatus, Olea europaea 
sub spp caudata, Olea capensis sub spp 
hochstetteri, Cassipourea malosana and 
Diospyros abyssinica.

The lowlands are dominated by Croton 
megalocarpus while the dense shrub land 
comprises of Croton dichogamus. The drier 
flat areas are mainly grasslands with very few 
Acacia nilotica trees. Kirisia Hills Water Tower 
has a small area (35 ha) of forest plantation 
composed of Eucalyptus species and Pinus 
radiata patula.

Some plants in the Water Tower are used as 
medicine by the communities as shown in 
(Table 2.1 and Figure 2.6) 

Diospyros abyssinica.

Juniperous procera

Ipomoea oenotherae

Croton megalocarpus

Delosperma nakurense

Thunbergia alata Achyranthes aspera
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Table 2.1:  Medicinal Plants

Family Species Local name (SAM) Other uses

Loganiaceae Strychno shenningsii Chibulukwa A bark decoction is used to treat rheumatism 
and arthritis

Apocynaceae Carissa edulis Lmuria, Lmuriel The fruits are edible, very tasty, a bit astrin-
gent, and sometimes taken against dysentery; 
a decoction of the roots is used as a pain killer

Flacourtiaceae Dovyalis abyssinica Limoro, Lomoro Fruit edible. Roots anti-VD

Figure 2.6:  Areas with Medicinal Plants

Medicinal plant parts at 
Maralal market
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Figure 2.7:  Areas with Invasive Plant Species in Kirisia

Table 2.2: Invasive Plant Species in Kirisia

Family Species
Acanthaceae Thunbergia alata
Amaranthaceae Achyranthes aspera
Anacardiaceae Rhus ruspolii
Sapindaceae Dodonaea viscosa
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Girls herding livestock ©Kenya Water Towers Agency

2.3.2 Fauna

The Water Tower has a variety of animals 
including mammals, reptiles and birds. The 
common mammals are wild dogs (Lycaon 
pictus), zebras Grevy’s zebra (Equus grevyi), 
Common zebra (Equus burchelli), hyenas 
(Crocuta crocuta), leopards (Panthera pardus), 
elephants (Loxodonta africana), lions (Panthera 
leo), mongoose (Herpestidae), honey badgers 
(Mellivora capensis), giraffes (Giraffa reticulate), 
warthogs (Phacochoerus africanus), antelopes, 
baboons (Papio), hedgehogs (Erinaceinae), 
velvet monkeys (Chlorocebus pygerythrus), 
bush babies (Galagidae) among others. 

Some mammals in the Water Tower are of 
global and national conservation concern. They 
include wild dogs (Lycaon pictus), Grevy’s zebra 
(Equus grevyi), Lelwel hartebeest (Alcelaphus 
buselaphus) and reticulated giraffe (Giraffa 
camelopardalis reticulata) that are classified 
as Endangered, while striped hyenas are 
Near threatened under the IUCN Red List 
of threatened species. Black rhinos (Diceros 
bicornis) used to be abundant in this ecosystem 
but rampant destruction of their habitat and 
poaching led to their disappearance. 

There are about 16 reptile species found in the 
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ecosystem that include snakes, tortoises, 
chameleons, lizards as well as terrapins; 
mostly found in the surrounding water 
bodies. They include Savannah Monitor 
(Varanus exanthematicus) and African Rock 
Python (Python sebae), the serrated hinged 
terrapin (Pelusios sinuatus), the stripped 
chameleon (Chamaeleo bitaeniatus), the 
puff adder (Bitis arietans) and the common 
egg-eater (Dasypeltiss cabra). 

There are at least 59 species of birds recorded 
in this Water Tower.  They include Martial 
eagle (Polemaetus bellicosus), secretary bird 
(Sagittarius serpentarius), Somali ostrich 
(Struthio molybdophanes) which are listed as 
Vulnerable and Kori bustard which is listed as 
Near Threatened by IUCN. Other species are 
African broadbill (Smithornis capensis), barn 

Wild dog

Grevy’s zebra 

Honey badger
Striped hyena
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Somali Ostrich
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Secretary bird Kori bustard Martial eagle

African Rock python Savannah monitor Serrated hinged 
terrapin

swallow (Smithornis capensis), starling, owl, pigeon, hornbill (Bucerotidae), woodpecker, herons, 
quails (Coturnix coturnix) and ibis among other species. 

Insects found in this Water Tower include butterflies, honeybees, wasps, ants, termites, beetles, 
cockroaches, ladybirds, grasshoppers, crickets, praying mantis and earwigs.
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Figure 2.8:  Overall Biodiversity Hotspots

2.3.3  Biodiversity Hotspots

Kirisia has several biodiversity hotspots in terrestrial and riverine areas.

Biodiversity hotspots identified using Potential Threat Index (PETI) are found in Central area of 
Morijo and Lpartuk sub-locations, Southeast of Seketet sub-location, North of Milimani sub-
location, South of Mugur Sub-location, South of Maralal Town and Shabaa Sub-locations (Table 2.3 
and Figure 2.8).
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Indicator species Very Hot Hot Moderate
Bushy-tailed mongoose 
(Bdeogale crassicauda)

Lonkatota; Lonkatolia; 
Mbarigum; South of Oropoi 
and Mabati; Morijo; East of 
Siambu

Opiroi; Malaso; Mugur Soit Naibor; Mabati

Elephant
(Loxodonta africana)

None None Morijo; Angata; Nanyukie; 
East Mbarigum; Mugur

Jackson’s francolin
(Francolinus jacksoni)

South of Morijo; Malaso; 
Lkuroto; Mbarigum; Gama; 
North & South of Maralal; 
Baawa; Lkiloriti; Garma

Seketet; Lpartuk; Lonkato-
lia; Nauneri; Lkuroto; Lki-
loriti; Mbarigum; Lonkato-
lia; Murgur

Lokejek; West of Gama; 
Nauneri; Ngari; Lemisigiyo; 
Milimani; West & SE Opiroi

Jackson's widowbird
(Euplectes jacksoni)

Maaso; Loibashae; LorokLol-
mongo; Opiroi; North of 
Mabati; 

Barsaloi; Malaso; SoitNai-
bor; SE LorokLelmongo; 
South Opiroi

West & South 
of Barsaloi

Table 2.3:  Biodiversity Hotspots     

NB: Very Hot-Maximum threat against biodiversity; Hot-Considerable threat against biodiversity; Moderate-Least threat 
against biodiversity
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Indicator species Very Hot Hot Moderate
Red stinkwood
(Prunus Africana)

SoitNaibor; Lorok; South of 
Mabati; Moru; SE of Moru; 
Nonkeek; Malase

East of Loibasahae; Lo-
rokOlomongo; North of 
Mabati; Swari; Malaso; 
Ressim; Lpus; Erast of 
Nonkeek

Barsaloi; East of LorokLol-
mongo; North of Mabati; 
East of Moru; West of Lpus

All species 
(All animals and plants)

None North of Nanyukie East of Morijo; East of 
Baawa; East of Mbarigum 
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Figure 2.9:  Spatial Map for Land Use and Land Cover

2.4  Land Use and Land Cover
Kirisia Hills Water Tower covers a total area of 171,250 ha out of which the gazetted forest covers 
91,613 ha and the 5 km buffer zone 79,637 ha. Within the gazetted forest, the land under forest 
cover is 60,758 ha and the rest under wooded grassland (25,834 ha), open grassland (3,279 ha) and 
cropland (260 ha) (Figure 2.9).
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Trends over time show the occurrence of degradation between 1990 and 2016. over 700 ha of 
forest cover and 1203 ha of wooded grassland were lost, while open grasslands increased by over 
1000 ha. (Figure 2.10)

Figure 2.10:  Land Use and Land Cover Types for Gazetted Forest
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Figure 2.11:  Land Use and Land Cover Types in Buffer Zone

The dominant vegetation cover in the buffer zone is wooded grassland (44,241) ha, followed by 
forest (15,621) ha and open grassland 13,588 ha (Figure 2.11). Approximately, 2,393 ha is under 
crop production (Figure 2.9). 

Trends over time show a decrease in forest and wooded grassland by 2,528 ha and 4,300ha 
respectively while open grasslands increased substantially by over 5,000 ha (Figure 2.11). The 
declining forest and wooded grassland areas over time, requires attention to curb further 
degradation.
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A section of Kirisia forest showing the forested land and wooded grassland

2.4.1 Land Use and Land Cover Changes

Between 1990 and 2016, the highest land cover conversions were from forestland to wooded 
grassland. Overall 3,064 ha of forestland was converted to wooded grassland (55%) while only 2399 
ha of wooded grassland reverted to forest in the gazetted forest zone representing a net loss of 665 
ha of forest over time (Figure 2.12). 

Figure 2.12:  Thematic Land Use and Land Cover Changes in the Gazetted Forest
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Figure 2.13:  Thematic Land Cover Changes in the Buffer Zone

Figure 2.14 is the spatial representation of the LULC conversions in the gazetted forest and buffer 
zone while Figure 2.15 indicates the specific areas where forestland was lost to wooded grassland 
and 2.16 for forest recovery.
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Figure 2.14:  Spatial Map of Thematic Land Use and Land Cover Changes
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Figure 2.15:  Areas Where Forest was Lost to Grassland
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Areas where 
grasslands 
were converted 
into forests

Figure 2.16:  Areas Where Forest Recovery Occurred
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Conversion of forestland to crop land

2.5 Total Economic Value (TEV)
The Total Economic Value (TEV) of Kirisia Water Tower was estimated at Ksh. 53.8 billion, and its Net 
Present Value was estimated at KES. 414 billion (KWTA 2015). The regulating function of the forest 
is valued at KES. 49.6 billion followed by the provisioning function at Ksh. 820 million. Water, which 
is part of the provisioning function is valued at KES. 639 million. This shows the important role the 
Water Tower plays in ensuring stability in the arid and semi-arid ecosystem (Figure 2.17).

The potential of the ecosystem is however much higher. The value of water if well managed could 
increase up to Ksh. 54 billion while essential oils that is currently unexploited could be valued at 
KES. 4.7 billion. Recreational activities such as sports if developed could add a further Ksh 1.02 
billion to the Water Tower (Figure 2.18 and Table 2.4).
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Figure 2.17:  Distribution of Ecosystem Service Values 

Figure 2.18:  Distribution of Assessable Potential Values
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Table 2.4:  Total Economic Value of Assessable Potential in Kirisia Water Tower

Category of  
Ecosystem Service Item Assessable Potential 

 (KES Millions)

Provisioning Green Charcoal 411

Water 54,000

Insect Products (Honey) 219

Essential Oils 4,773

Gum and Resins 48.6

Green Energy 23.6

Supporting Biodiversity 349.5

Pollination 1.67

Cultural Recreation 1,025.5

Annual Total Economic Value  60,852 

Net Present Value  468,092 
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2.6  Socio-economics and 
Livelihoods
2.6.1  Population

The total population within the twelve locations 
within the Water Tower and the 5 km buffer 
zone based on 2009 census was 77,826 persons 
(KNBS, 2009). The number of households were 
17,226 and the population density was 68 

persons per square km. 

Maralal town has the highest population at 
36,755 persons attributed to its cosmopolitan 
status followed by Angata-Nanyuki, Baawa, 
Lodokejek, Opiroi and Poro locations all with 
a population of over 5,000 persons. The least 
populated locations are Kirimon with less than 
1000 persons and Lodungokwe with slightly 
over 1000 people (Figure 2.19 and Table 2.5).

Figure 2.19:  Population of the Surrounding Communities
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Table 2.5:  Disaggregated Population of Locations in the Buffer Zone

No. Location Sub locations No. of  
households

Population 
density

Total  
population

1 AngataNanyuki AngataNanyukie, Loibashae, Morijo 1237 51 5995

2 Baawa Baawa, Lkiloriti, Nauneri 1156 63 5528

3 Barsaloi Lulu, Soit Naibor 497 41 2227

4 Kirimon Garma 247 30 987

5 Kisima Mbaringon, Longatolia 783 113 3539

6 Lbukoi Lbukoi, Moru 671 13 2613

7 Lodokejek Lodokejek, Nonkeek 1194 41 5415

8 Lodungokwe Lpus 273 7 1075

9 Maralal Town Ngari, Ledero, Milimani, Lkuroto 8380 1516 36755

10 Opiroi Opiroi, Mabati, Loroklol Mongo 1263 43 5664

11 Poro Siambu, Seketet, Mugur, Malaso 1024 91 5460

12 Sirata Oirobi 501 165 2568

Total 17,226 77,826

2.6.2  Community Livelihoods

The community living within the Water Tower are Samburu people who are nomadic pastoralists. 
The pastoralists utilize lowland pasture during the rainy season, while during the dry season, the 
move into the forestland for pasture. 

Besides pasture, the Water Tower provides diverse forest resources such as timber, fencing and 
building poles, non-wood products like honey, sand, water and herbal medicine. The Water Tower 
is also a source of fruits, edible roots, vegetables, dyes, fibres and other items useful in cultural 
practices and eco-tourism. Water from Kirisia Water Tower is important for domestic and commercial 
use and sustains the livestock and wildlife. 
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The increase in population, commercialization of forest products and the community’s over-reliance 
on the Water Tower is a threat to the survival of the forest. This is aggravated by the wasteful and 
destructive techniques used to harvest most of the forest products such as the use of fire to harvest 
honey that results in forest fires and the felling of trees to harvest medicine from the roots. 

Wooden house with the roof made of cedar 
barks Fence made from forest timber

Goats grazing in the forest Livestock grazing at the lowlands 
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2.6.3  Human wildlife interaction 
The pastoralist lifestyle of the Samburu people 
occasionally results in human – wildlife conflicts. 
Lions, leopards, cheetah, hyena and wild dogs 
sometimes injure or even kill livestock leading 
to economic losses to the residents. Wild 
animals also destroy property including farming 
infrastructure. Human-wildlife interactions 
have the potential to undermine human 
welfare, health and safety due to exposure 
to zoonotic diseases such as anthrax and tick 
borne diseases, physical injury, or even death. 
Wild animals also act as reservoirs for many 
livestock pests including ticks, flees and mites 
whose attack on livestock could lead to loss of 
livestock productivity.  

2.6.4  Beekeeping
Traditionally the Samburu community keeps 
bees in log hives but also extract honey from 
tree cavities and caves. Modern beekeeping is 
now practiced in many ranches including Angata, 
Milimani, Nanyukie, Baawa, Mbarington, Ledero 
and Lodokejek. Log hives are mainly used for 
beekeeping but the Kenya Top Bar Hive (KTBH) 
introduced by the Department of Agriculture 
and is gradually being adopted.

Traditional Log Hive

Kenya Top Bar Hive
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2.6.5  Subsistence farming
The Samburu pastoralists keep indigenous cows, goats, sheep, camels, and donkeys. The main 
breeds of cattle kept are the Zebu and the Boran while goats are mainly Gala exotic breeds. Sheep 
breeds include the doper and the red Maasai while camel breeds include the Somali, the Rendile 
and Turkana camels. Persistent drought remains a key challenge to livestock keeping.  
While pastoralism has been the main occupation of the community, a transition towards subsistence 
farming is taking place as more households are becoming sedentary and growing crops. The main 
crops grown by the community adjacent to the Water Tower are maize, beans, wheat, barley and 
millet. Hand tillage is common hence limiting the farm sizes while commercial rain fed wheat and 
barley are also practiced. 

2.6.6  Sources of energy
Wood fuel (firewood and charcoal) is the main source of energy for domestic use for all the 
households in the buffer zone. Households in urban centers such as Maralal access electricity. 
Continued use of firewood and charcoal as the sole source of energy is a health and environmental 
concern.

Maize and Beekeeping Large scale wheat farming
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Charcoal production and firewood collection in the Water Tower 

2.6.7  Transport network
The communities depends on 
rural access roads which are 
in poor state. About 60 km of 
tarmac road is proposed to be 
constructed in the County as part 
of Lamu Port–Southern Sudan–
Ethiopia Transport (LAPSSET) 
Corridor project and a portion 
will pass through the buffer zone 
thereby unlocking the economic 
potential in the Water Tower once 
completed (Figure 2.20).

Figure 2.20:  Proposed Lamu Port–Southern Sudan–
Ethiopia Transport (LAPSSET) Road Network
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2.7 Stakeholder profiling
Various state and non-state actors are involved in the management of the Water Tower as 
summarized in Table 2.6 below:

Institution Mandate 

a.  State Actors

Kenya Water Towers Agency • Coordinate and oversee the sustainable management of Water Towers

Kenya Wildlife Service • Conserves and manages Kenya’s wildlife for the Kenyan people and the world

• Establishing an ecotourism program for communities through conservancies

Kenya Forest Service • Conserve, protect and manage all public forests, establishing tree 
nurseries and banks, introducing bamboo and developing bamboo

• Reforesting degraded areas of the forest, catchment and rangelands

• Introducing bamboo and developing bamboo enterprises

• Establishing agroforestry programs

Kenya Forestry Research 
Institute

• Undertake research in forestry and allied natural resources, 
establishment and rejuvenation of woodlots, Introduction 
of fruit trees and fruit processing plants.

• Reforesting degraded areas of the forest, catchment and rangelands.

• Establishing agroforestry programs

Table 2.6:  Stateholder Profile
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Institution Mandate 

a.  State Actors

National Environment 
Management Authority

• Coordinating the various environmental management 
activities being undertaken by the lead agencies

• Establishing programs for controlling invasive species

Ministry of Devolution and 
Planning

• Providing civic education

• Providing adult education

• Providing training in establishment and management of CBOs

County Government of 
Samburu

• Work in collaboration with national government in protection 
and management of Water Tower resources

• Establishing a market for curio products and other cottage industries/products

• Establishing an ecotourism program for each 
community through conservancies

• Providing brick making Machines

• Reforesting degraded areas of the forest, catchment and rangelands.

Ministry of Tourism • Promote tourism activities in the Water Tower

Kenya Tourism Board (KTB)
• Establishing an ecotourism program for each community 

through conservancies eg the Samburu camel derby

Water Resource Authority 
(WRA)

• Reforesting degraded areas of the forest, catchment and rangelands.

• Providing WASH training
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Institution Mandate 

a.  State Actors

Ministry of Agriculture, 
Livestock and Fisheries

• Training in agricultural production

• Providing training in range management

• Providing training in agroforestry

Kenya Agriculture and 
Livestock Research 
Organization (KALRO)

• Research in agriculture and livestock

• Research in  Agroforestry

• Providing training in honey production

Ministry of interior and 
coordination. 
Ministry of Agriculture, 
Livestock and Fisheries. 
Kenya Voluntary 
Development Association. 
National Water Services 
Board

• Coordinating Public administration and provision of  internal security,

• Establishing agroforestry programs, introducing compositing 
of waste to develop of soil conditioner

• Rehabilitating existing pans and dams

• Construction and rehabilitation of existing dams

Kenya Voluntary 
Development Association in 
collaboration with the County 
Government of Samburu 

• Revitalizing the activities of Samburu Honey Refinery
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Institution Core Functions

b.  Non-State Actors

Community Forest 
Associations (CFA) – Kirisia 
CFA

• Engage in forest management and conservation

Nature Kenya • Promote the study and conservation of nature in eastern Africa

World Vision • Providing Water, Sanitation and Hygiene  (WASH) training

Food Agricultural 
Organization (FAO)

• Provision of energy saving stoves, developing biogas 
and biomass energy production systems

Africa Wildlife Fund (AWF) • Protect the wildlife and wild lands of Africa and ensure 
a more sustainable future for Africa’s people

Samburu Beekeepers 
Association

• Providing forum for training in honey production, processing and marketing

Green Belt Movement (GBM) • Provision of energy saving stoves, developing biogas 
and biomass energy production systems

• Provision of training in establishment of tree nurseries

• Providing WASH training

• Providing training in honey production
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2.8  Threats and Interventions
Kirisia Water Tower faces a number of threats most of which are anthropogenic in nature.  The 
main threats are grazing and collection of firewood (Figure 2.21)  

The major threats and proposed interventions are as indicated in (Figure 2.20; Table 2.7).

Figure 2.21:  Threats facing Kirisia Water Tower 

The main environmental threat that is widespread in 
Kirisia: grazing followed by fire wood collection
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Table 2.7:  Threats to Kirisia Water Tower

Threat Impacts Proposed interventions

Illegal logging - Decrease in forest cover
- Loss of species diversity e.g. 

Red cedar
- Increased soil erosion 

- Creation of awareness
- Reforestation
- On-farm tree growing
- Development and implementation of Ecosystem 

management plans
- Promote alternative sources of livelihood
- Promote green energy e.g Biogas, solar 
- Re-alignment of forest boundary
- Formation of additional CFA

Soil erosion - Siltation of rivers
- Loss of soil fertility
- Gully formation
- Degraded land

- Reforestation
- Gully rehabilitation
- Sustainable Land Management Practices e.g 

agroforestry, terracing etc

Sand harvesting - Loss of aquatic life
- Increased soil erosion 

(encroachment of river banks)

- Regulation of sand harvesting 

Charcoal 
production

- Loss of forest cover
- Increased carbon emissions

- Creation of awareness
- Promote alternative sources of livelihood
- Promote green energy e.g Biogas, solar
- Enforcement of 2009 charcoal production policy
- Strengthening of joint enforcement unit and 

outposts 
- Implement measures that promote natural 

regeneration



58 59Kirisia Hills Water Tower Status Report

Threat Impacts Proposed interventions

Forest fires - Loss of forest cover
- Increased carbon emissions
- Loss of biodiversity

- Promotion of modern sustainable bee keeping  
- Employment of community scouts
- Zoning of the forest
- Develop and implement fire management plan 

Overgrazing - Loss of vegetation cover
- Soil erosion
- Trampling of seedlings 

- Promotion of alternative livelihood programs
- Promote improved livestock breeds
- Develop a grazing management plan 

Over harvesting of 
herbal medicine

- Loss of key tree species - Creation of awareness
- Promote establishment of botanical gardens

Invasive species - Loss of indigenous species - Mechanical clearing
- Explore on use case values
- Interventions through research

Encroachment for  
settlement 

- Degradation of water towers
- Loss of forest land
- conflicts over utilisation of 

forest resources such as water, 
grazing grounds

- Drying up of springs and rivers

- Re-alignment of the forest boundary
- Reclamation of encroached land
- Rehabilitation of reclaimed areas

Unclear forest 
boundary

- Forest encroachment - Formation of CFAs  and support community  
scouting 

- Re-alignment of the forest boundary
Poverty - Over reliance on Water Tower 

resources
- Provision of alternative sources of livelihood

Illegal harvesting of  
sandal wood

- Loss of sandal wood
- Loss of species diversity 

- Effective law enforcement 
- Creation of awareness

Increased human 
wildlife conflict

- Increased poaching - Creation of awareness
- Promote innovative wildlife deterrent measures 
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Mararal Derby a major tourist attraction

The LAPSET road will increase traffic and tourists to the scenic beauty of the region
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Priority areas of intervention require 
conservation and protection from 
further deterioration of the existing 
environmental conditions. 

These areas consist of hotspots based 
on critical water areas, biodiversity 
steep areas, high elevation areas, 
areas with high population density,  
and deforested areas. The overall 
hotspots are classified into three 
zones depending on the level of 
attention required and the proposed 
intervention. Areas placed under 
priority (red) require immediate 
attention, second priority (yellow) area 
require interventions in the medium 
term while third priority areas (green) 
should be addressed in the long term 
(Figure 2.22). 

The corresponding areas requiring 
immediate intervention include South 
West of Mabati, Lbukoi, and Moru, 
and North Nonkeek. Areas that require 
medium term intervention are South 
Shabaa,South East Seket, South,East 
Mugur and West of Loibashae. Those 

2.9  Priority Areas for Conservation

Figure 2.22:  Priority Areas for Conservation
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that require long term interventions are Malaso, Siambu, Loibashae, North Shabaa, Lorokoi, Mongo, 
Lokiloiriti and Nonkeek.

2.10  Ongoing Interventions
1. FAO  - Support KFS and CFA in implementation of Participatory Forest Management Plan through 

capacity building, support communities in the exploitation of honey value chain  addition.

2. Beekeeping and honey processing KWTA developed a Community and Livelihoods Development 
formulated a Community Development Action Plan (CDAP) in 2015. In the CDAP, one of the key 
livelihood program identified was bee keeping and value chain development. In 2018, the Agency 
acquired modern beehives and distributed to the communities in Kirisia and also supported the 
existing honey processing plant by equipping and providing training. The County Government 
also promotes beekeeping which has been prioritized in the County Integrated Development 
plan (CIDP) and Agricultural Sector Development Support Programme (ASDSP).

Langsthroth beehives delivered by the supplier to the 
Samburu Beekeepers cooperatives society LTD in Maralal
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Samburu Honey Refinery Equipment  (Source KWTA-CDAP, 2015)

Honey processing equipment delivered by the Agency to Samburu Bee Keepers Co-oper-
ative society
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No Threats Intervention (S) Period Indicative 
Budget 
(Million)

Implementation Body Expected 
Outcome

1. Low levels of 
awareness 
on the 
importance of 
Water Tower

Community 
sensitization and 
awareness of 
conservation of 
the Water Tower

Continuous 5* KWTA, KFS, KWS, 
NEMA, CFA, WRUAs, 
Ministry of Interior 
and Coordination, 
County Government of 
Samburu, NGO’S

·	 Increased 
level of 
awareness of 
conservation

Capacity building 
on conservation 
strategies

Environmental 
education 
program in 
schools

5 years 20 KWTA, Ministry of 
Education, KICD,KFS, 
KWS, County 
Government, Ministry 
of Interior and 
Coordination

·	 Increased 
participation 
in 
conservation 
activities 
within the 
Water Tower

2. Illegal logging 
for timber

Increased 
operational 
infrastructure 
and personnel 
such as patrol 
vehicles, 
monitoring 
technology and 
community 
scouts

5 years 40 KWTA, KFS, KWS CFA, 
NGO’S ( Africa Wildlife 
Fund, World Vision and 
Green Belt Movement, 
County Government of 
Samburu, Nature Kenya

·	 Enhanced 
monitoring 
and response 
to illegal 
activities.

3.0 Proposed Implementation Matrix
Based on threats and challenges, the recommended intervention measures and profile of key 
stakeholder in Kirisia Hills Water Tower, a proposed implementation plan has been developed. The 
Plan estimates a budget of KES 445 Million that will be required for restoration and conservation of 
this Water Tower.
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No Threats Intervention (S) Period Indicative 
Budget 
(Million)

Implementation Body Expected 
Outcome

3. Unsustainable 
charcoal 
production

Provision of 
alternative 
sources of 
clean energy 
sources such 
as briquettes, 
energy saving 
jikos

4 years 20 KWTA, KFS, KWS, CFA, 
NGO’S ( Africa Wildlife 
Fund, World Vision and 
Green Belt Movement, 
County Government of 
Samburu, Nature Kenya

·	 Reduced 
pressure 
on forest 
resources 
hence 
enhanced 
conservation. 

Enforcement 
of charcoal 
production 
regulations and 
guidelines 

5 years 10 KWTA, KFS, NEMA, 
KWS, CFA, NGO’S ( 
Africa Wildlife Fund, 
World Vision and 
Green Belt Movement, 
County Government of 
Samburu, Nature Kenya

·	 Effective 
protection and 
conservation 
of Water 
Tower 
resources

4. Overgrazing Development 
and 
implementation 
of grazing plans 

2 years 12 KFS, KWS, CFAs, 
Local communities, 
Ministry of interior and 
coordination, WRUAs, 
NGOs, 

·	 Sustainable 
management 
of forest 
resources.

·	 Improved 
regeneration 
of the forest
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No Threats Intervention (S) Period Indicative 
Budget 
(Million)

Implementation Body Expected 
Outcome

Promotion of 
sustainable 
livestock 
management  
such as hay 
production, 
improved 
livestock breeds

2 years 20 KFS, KWS, CFAs, 
Local communities, 
Ministry of interior and 
coordination, WRUAs, 
NGOs,

·	 Reduced 
reliance 
on forest 
products.

·	 Improved 
regeneration 
of forest

·	 Increased 
livestock 
productivity 
hence 
increased 
household 
income

5. Soil erosion Gulley 
rehabilitation

3 years 15 KWTA, KFS, KWS, CFA, 
NGO’S ( Africa Wildlife 
Fund, World Vision and 
Green Belt Movement, 
County Government of 
Samburu

·	 Improved soil 
quality and 
stability

Re-afforestation 3 years 15 KWTA, KFS, KWS, CFA, 
NGO’S ( Africa Wildlife 
Fund, World Vision and 
Green Belt Movement, 
County Government of 
Samburu

·	 Improve soil 
quality and 
stability

6. Unsustainable 
utilization 
of water 
resources

Monitoring  and 
licensing of water 
abstractions

3 years 10 Sustainable water 
resource use
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No Threats Intervention (S) Period Indicative 
Budget 
(Million)

Implementation Body Expected 
Outcome

7. Fire outbreaks Development 
and 
implementation 
of fire 
management 
plans ( alert, 
surveillance and 
response system)

3 years 10 KFS, KWTA, KWS, NGOs, 
CFA, local community, 
Ministry of interior and 
coordination, NEMA

Improved 
surveillance, 
monitoring and 
response on fire 
incidences

Construction and 
maintenance 
of fire breaks 
and improved 
infrastructure 

3 years 30 KFS, KWTA, KWS, NGOs, 
CFA, local community, 
Ministry of interior and 
coordination, NEMA

·	 Reduced 
extent and 
response to 
fire outbreak.

8. Spread of 
invasive 
species

Removal of the 
invasive species

5 years 20 KFS, KWTA, NEMA, 
KWS, CFAs, Ministry 
of Interior and 
Coordination, NGOs, 
County Government 
Samburu, 

·	 Improved 
biodiversity 
quality 

Reseeding of the 
degraded areas

2 years 10 KFS, KWTA, NEMA, 
KWS, CFAs, Ministry 
of Interior and 
Coordination, NGOs, 
County Government 
Samburu,

·	 Improve 
species 
composition  
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No Threats Intervention (S) Period Indicative 
Budget 
(Million)

Implementation Body Expected 
Outcome

9. Encroachment 
to the forest 

Reclamation  and 
rehabilitation 
of encroached 
areas

2 years 20 KFS, CFAs, KWS, KWTA, 
Ministry of Interior and 
Coordination, NGOs, 
County Government of 
Samburu

·	 Increased 
forest cover 
in reclaimed 
areas

Enhanced 
enforcement 
through patrols 
and aerial 
surveillance

3 years 30 KFS, DRSRS, KWTA, 
NEMA, CFAs, Ministry 
of Interior and 
Coordination, NGOs, 
County Government 
Samburu,

·	 Improved 
monitoring 
of the Water 
Tower.

10. Lack of clear 
boundary 

Demarcation and 
realignment of 
forest boundary.

1  year 8 KFS, Survey of Kenya, 
KWTA, NEMA, CFAs, 
Ministry of Interior and 
Coordination, NGOs, 
County Government 
Samburu,

·	 Enhanced 
forest 
protection and 
management 

11. Human-
wildlife 
conflict

Fencing of 
human-wildlife 
conflict hotspots

3 years 50 KWS, Ministry 
of Interior and 
Coordination, County 
Government of 
Samburu, NGOs

·	 Decreased 
cases human 
wildlife 
conflict.

12. Poverty Promotion of 
alternative 
livelihoods such 
as bee keeping, 
brick making, 
beadwork

5 years 30 KWTA, KFS, CFAs, KWS, 
Ministry of Interior and 
Coordination, NGOs, 
County Government

Improved 
household income
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No Threats Intervention (S) Period Indicative 
Budget 
(Million)

Implementation Body Expected 
Outcome

13. Poor 
coordination 
and 
governance 
structures

Facilitation of 
conservation 
committees

Continuous 10* Ministry of Interior 
and Coordination, 
KWTA, NEMA, KFS, 
KWS,WRA, KMD, 
County government of 
Samburu,

Enhance synergies 
in protection, 
conservation and 
management.

Development 
and 
implementation 
of Ecosystem 
Management 
Plans and 
monitoring plans

5 years 50 Ministry of Interior 
and Coordination, 
KWTA, NEMA, KFS, 
KWS,WRA, KMD, 
County government of 
Samburu, CFAs, WRUAs

Improved 
conservation of 
water towers

14. Sand 
harvesting

Development 
and 
implementation 
of by-laws on 
sand harvesting

3 years 10 County Government of 
Samburu, NEMA, WRA

Sustainable sand 
harvesting

GRAND TOTAL 445

* Per year cost on continuous activities
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4.0 Conclusion and General Recommendations
Kirisia Hills Water Tower is located in the fragile arid and semi-arid regions of the country. The Water 
Tower is important to the adjacent communities as they provide multiple ecological, economic, 
social and cultural good 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 resilience and health of the Water Tower include rapid 
population growth in the buffer zones that increase pressure on the limited natural resources 
thereby accelerating their degradation. In addition, there is deforestation due to illegal logging 
to provide wood for firewood and charcoal, opening land for cultivation and human settlement. 
Reduction in forest cover degrades critical water catchments leading to declining in water flows 
from springs and rivers, especially during the dry season. Further, encroachment into areas that are 
rich in diverse flora and fauna compromises the biodiversity status and some of the rare species in 
the Water Towers are already either threatened or endangered. 

It is therefore important to conserve and protect the Water Tower. This can be achieved through 
improved community participation on conservation activities, capacity building and support of 
alternative community livelihood programs among others.



Kirisia Hills Water Tower Status Report72

Appendix I: Preferred species for rehabilitation and 
their uses 
Purpose Common Name Scientific Name Local Name

Charcoal Black Thorn Acacia Mellifera Itti
Lebombo wattle Newtonia hildebrandtii Loimugi

Gum arabic tree Acacia nilotica Lkiloriti

Umbrella thorn Acacia tortilis Ltepesi

Acacia Acacia etbaica Ljakwai

Grey Leaved Cordia Cordia sinensis Seiki

Wild Olive Olea africaana Tamiyai

Firewood Monkey bread Piliostigma thonningii Lecholo

Umbrella thorn Acacia tortilis Ltepes

Creamy Peacock Flower Delonix Elata Lawai

Red bitter berry Strychnos henningsii Nchipilikwa

- Vepris simplicifolia Lgilai

Poison-arrow tree Acokanthera schimperi Ilmorijoi 

Construction Cedar Juniperus procera Ltarakwéi

- - Lmasei

- Grewia Mollis Siteti

Velvet leaf Abutilon grandiflorum Sulubei

Birch leaved acalypha Acalypha fruticosa Seiti
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Purpose Common Name Scientific Name Local Name

Wait-a-bit thorn Acacia brevispica Lgirigiri-orok

Grey Leaved Cordia Cordia sinensis Seiki

Timber Cedar Juniperus procera Ltarakwéi

Wattle Newtonia hildebrandtii Loimugi

Podo Podocarpus falcatus Lpiripirinti

Medicinal/herbs shiny-leaf buckthorn Rhamnus prinoides Lkinyil

Nile Thorn Acacia nilotica Lkiloriti

Sandalwood Santalum album Losesiai

- - Lkiriantus

- - Nyirman

- Lippia carviodora Leminyani

- - Lkukulai

Knob wood Zanthxylum chalybeum Loisugi

Cape myrtle Myrsine africana Seketet

- - Simeita

Wild orange Capparis sepiaria Lakirdinga

- - Ndoopa

Simple-spined carissa Carissa edulis Lamuriai

Natal rhus Rhus natalensis Lmisigiyoi

Croton Croton megalocarpus Lmargueit
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Purpose Common Name Scientific Name Local Name

Toothbrush tree Salvadora persica Sekotei

- - Sukuroi

- - Saru-Nchli

- Entada leptostachya Ldalampo

Traditional Cer-
emonies  
(Circumcision, 
marriages etc)

- - Nakore 

- - Sucha 

Cedar Juniperus procera Ntarakwai

- Vepris simplicifolia Lgilai

Laresoro

Grey Leaved Cordia Cordia sinensis Silapani

- Ormocarpum trachycarpum Lekweita

Umbrella thorn Acacia tortilis Ltepes

- Acacia elatior Sesiai

- Kedrostis pseudogijef Sakurdumi

- - Silale
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Intersecting Conservation Matrix
(Priority Issues)

Interventions Sub locations

Biodiversity 
Hotspot
[Species 
richness,
Species of 
conservation 
importance, 
and 
Conservation 
threats ]

Slope Restriction of settlements in those areas

Prevention of cultivation

Reservation of forest/bush isolation on steep slope areas

Avoid cultivation on steep slopes in critical water areas

South Shabaa, 
South East 
Seket, South 
East Mugur  
and West of 
Loibashae

Endemic Species Specific species-conservation effort directed 
on species in areas of concern

Encouraging generation of the endemic plants

Encouraging natural adoption of endemic 
on farms by local residents

Elevation Restoration of deforested areas

Encouraging reforestation and/or 
afforestation of indigenous trees

Restriction of settlements in those areas

Prevention of cultivation

Encouraging zero-grazing only  

Forest Loss Replanting, buffering to allow for forest regeneration, 
enforce the 10% on-farm tree cover
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Intersecting Conservation Matrix
(Priority Issues)

Interventions Sub locations

Elevation Endemic Species Detailed study on endemic species and their specific 
distribution
Specific species-conservation effort directed on species in 
areas of concern
Encouraging natural adoption of endemic on farms by 
local residents

Malaso, Siambu, 
Loibashae, 
North Shabaa, 
Lorokoi, Mongo, 
Lokiloiriti and 
Nonkeek

Population Density Restriction of settlements in the high elevation areas

Slope Stabilization of soils on the slopes
Planting indigenous trees (bamboo) on the slopes
Avoid cultivation on steep slopes in critical water areas

Forest Loss Replanting, buffering to allow for forest regeneration 
Enforce the 10% on-farm tree cover

Slope Forest Loss Replanting, buffering to allow for forest regeneration 
Enforce the 10% on-farm tree cover 
Encourage 

Endemic Species Detailed study on endemic species and their specific 
distribution
Specific species-conservation effort directed on species in 
areas of concern
Encouraging natural adoption of endemic on farms by 
local residents

Population Density Creating buffers to prevent destructions by trampling on 
areas with water resources such as springs, swamps
Planting indigenous trees species (or bamboo) within the 
buffers 
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Intersecting Conservation Matrix
(Priority Issues)

Interventions Sub locations

Population 
Density

Endemic Species Detailed study on endemic species and their specific 
distribution
Specific species-conservation effort directed on species in 
areas of concern
Encouraging natural adoption of endemic on farms by 
local residents
Create conservation awareness on the endemic plant 
species

Forest Loss Planting indigenous trees species (or bamboo) within the 
buffers 
Encourage conservation of forest/bamboo isolation in 
cropland areas

Endemic 
Species

Forest Loss Planting indigenous trees species (or bamboo) within the 
buffers 
Encourage conservation of forest/bamboo isolation in 
cropland areas
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Appendix II:  Total Economic Value
Category of 
Ecosystem Service

Item Sub-Item Value (KES)

Provisioning Firewood 148,262,400.00
Charcoal 1,976,832.00
Thatch Grass 1,311,552.00
Bark 5,854,464.00
Billets 2,532,321.79
Standing Timber (Stock) 46,893,000.00
Medicinal Herbs 551,251.01
Withies 6,591,400.00
Water 639,802,672.21
Cost of Water Treatment Boiling (3,294,908.11)

Aluminium Sulphate (149,323.64)
Provisioning Insect Products (Honey) 43,823,338.31

Essential Oils -
Gum and Resins -
KFS Revenues 3,585,756.40
Grazing 772,804,488.00
Green Energy -

820,213,582.71
Regulating Livestock Yield

Carbon Biomass Carbon 593,049,600.00
Mineral Carbon 13,703,554,326.00
Annual Sequestration 34,982,917,777.50

326,809,660.10
49,606,331,363.60

Supporting Erosion Control 271,650,000.00
Nutrient Recycling 1,022,250,000.00
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Category of 
Ecosystem Service

Item Sub-Item Value (KES)

Biodiversity 240,500,000.00
Pollination 559,822.70

1,534,959,822.70
Cultural Social and Cultural Value 1,041,790,464.00

Recreation -
Annual Total Economic Value 53,853,626,894.27
Net Present Value 414,258,668,417.46
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