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Disclaimer 

ά¢Ƙƛǎ ŘƻŎǳƳŜƴǘ Ƙŀǎ ōŜŜƴ ǇǊƻŘǳŎŜŘ ǿƛǘƘ ŦƛƴŀƴŎƛal assistance of the European Union. The contents of 

this document are the sole responsibility of the Kenya Forestry Research Institute (KEFRI), and can 

ǳƴŘŜǊ ƴƻ ŎƛǊŎǳƳǎǘŀƴŎŜǎ ōŜ ǊŜƎŀǊŘŜŘ ŀǎ ǊŜŦƭŜŎǘƛƴƎ ǘƘŜ Ǉƻǎƛǘƛƻƴ ƻŦ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴέ 
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1. Description 

 

1.1 Name of Coordinator of the grant contract: Kenya Forestry Research Institute (KEFRI) 

1.2 Name and title of the Contact person: Ben E. N. Chikamai (PhD), Director 

1.3 Name of Beneficiary(ies) and affiliated entity(ies) in the Action: Kenya Forestry Research Institute 
(KEFRI) 

1.4 Title of the Action: Science to inform design of community-level actions and policy decisions: 
Evidence-based identification and targeting of interventions and policy decisions 

1.5 Contract number: FED/2015/360-270 

1.6 Start date and end date of the reporting period: 16th September 2016 ς 15th September 2017  

1.7 Target country(ies) or region(s): Mt. Elgon and Cherangany Forest ecosystems in Western and 
North Rift parts of Kenya  respectively 

1.8 Final beneficiaries &/or target groups1 (if different) (including numbers of women and men): 

a) Target group: 

The number of people targeted by the action depends on the site location and covers a large part of 
Kenya: 

¶ Community memebers living on the catchments of  both Mt. Elgon and Cherangany Hills water 
towers.  

¶ Special interest groups including women, the youth and people with disabilities in communities in 
both Mt. Elgon and Cherangany Hills Ecosystems. 

¶ Community Forest Associations (CFAs) and Water Resource Users Associations (WRUAs). 

¶ Kenya Forest Service (KFS), Kenya Wildlife Service, Water Towers Agency, Climate Change 
Directorate and Water Resources Management Authority. 

¶ County Governments in the eleven counties of the project area: West Pokot, Elgeyo Marakwet, 
Uasin Gishu, Kakamega, Vihiga, Nandi, Bungoma, Trans Nzoia, Kisumu, Siaya and Busia. 

¶ Ministry of Environment and Natural Resources (MENR), Ministry of Energy, Ministry of Agriculture, 
Ministry of Water and Irrigation, Ministry of Tourism and Marketing. 

b) Final beneficiaries: 

¶ Communities living downstream who benefit from high level water tables of the river systems and   
carry out their agricultural and other land based  activities. 

¶ Two Water companies (Lake Victoria North and lake Victoria South) downstream that rely on rivers 
in order to distribute water to urban and peri-urban residents who benefit from the two 

                                                           

 

1  ά¢ŀǊƎŜǘ ƎǊƻǳǇǎέ ŀǊŜ ǘƘŜ ƎǊƻǳǇǎκŜƴǘƛǘƛŜǎ ǿƘƻ ǿƛƭƭ ōŜ ŘƛǊŜŎǘƭȅ ǇƻǎƛǘƛǾŜƭȅ ŀŦŦŜŎǘŜŘ ōȅ ǘƘŜ ǇǊƻƧŜŎǘ ŀǘ ǘƘŜ tǊƻƧŜŎǘ 

tǳǊǇƻǎŜ ƭŜǾŜƭΣ ŀƴŘ άŦƛƴŀƭ ōŜƴŜŦƛŎƛŀǊƛŜǎέ ŀǊŜ ǘƘƻǎŜ ǿƘƻ ǿƛƭƭ ōŜƴŜŦƛǘ ŦǊƻƳ ǘƘŜ ǇǊƻƧŜŎǘ ƛƴ ǘƘŜ ƭƻƴƎ ǘŜǊƳ ŀǘ ǘƘŜ 
level of the society or sector at large. 
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ecosystems. In addition, reduction in sedimentation and pollution levels of rivers will decrease and  
reduce water purification costs. 

¶  Universities and other learning institutions offering their expertise and at the same time benefiting 
from research results. 

¶ The  society in the project targeted areas and beyond since the ecosystems will improve and also 
contribute to poverty reduction and livelihoods improvement. More so, the policies, protocols and 
management frame works to be developed based on the research results, and demonstrations 
done will impact on the society in the counties , the country, the region and the globe at large. 

1.9 Country(ies) in which the activities take place (if different from 1.7): 
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2.  Assessment of Implementation of Action Activities 
Executive summary of the Action  
Component 4 of the WaTER Tower Programme being implemented by KEFRI aims to identify and 
actualize scientific evidence-based support for policy decisions and local interventions in both Mount 
Elgon and Cherangany Hills Ecosystems to enhance participation by local communities, and improve 
their livelihoods. Information generated benefit stakeholders working with KEFRI in the two water 
Towers as well as communities upstream and further afield. The main focus for the component is 
baseline assessment of the biophysical and socio-economic status of the 2 Ecosystems; development of 
Payment for Ecosystem services (PES) models; Integration and demonstration of selected rehabilitation 
technologies; demonstrating management of Bamboo and other high value tree crops including fruit 
trees; development of Nature based enterprises; and providing data and information through 
communication and knowledge management systems.  
 
Implementation of Component 4 activities started in September 2015, after a grant agreement was 
signed between the EU and KEFRI with the first year of action ending on 15th September 2016. Most of 
the activities planned  for the first were implemented within the period with about  60% of project 
activities being completed. The first interim report was presented to and accepted by the EU on time. 
During the first year of implementation, Component 4 established project management  structures, 
recruited personnel, secured office space, built capacity of the staff, implemented activities covering all 
the 7 outputs, hosted various meetings, visited many project sites and procured 70% of the equipment 
and services planned for the year. Component 4 managed all the accounting matters and the 
requirements for expenditure verification by the external auditors within the institute with reference to 
EU requirements and regulations.  
 
Year two of action started in September 2016 and ended on 15th September 2017. Many activities which 
were not accomplished in year one of the action continued into year two with a number of new 
activities being implemented during this second year. Much  progress has been realized in year two with 
most of the Technical work  done to completion. Among the activities now finalized include; project 
website which is up and running; Monitoring and evaluation framework ; Communication strategy for 
the component; Identification and prioritization of nature based enterprises targeting women , youth 
and special interest groups; Baselins surveys on status and characterization of wetlands - springs and 
riverine forests; Baseline surveys on Utilization of public areas; Baseline survey on demographic and 
economic profiles of hot - spots; Baseline survey on erosion, sedimentation and pollution; Survey on 
energy sources; Baseline survey of trees  ƻƴ ŦŀǊƳ ŀƴŘ /ƻƳƳǳƴƛǘƛŜǎΩ  ŎŀǇŀŎƛǘȅ ƴŜŜŘǎ ƛƴ ƛƴŘƛƎŜƴƻǳǎ ǘǊŜŜ 
propagation and analysis of Land use systems in the two eco-systems. In addition to technical 
implementation, Procurement  has managed 90% of all year two planned equipment, goods and services 
while the accounting activities are well on course.  
 
In the course of implementation of action in years one and two, component 4 team have encountered 
some challenges including late disbursement of funds especially for the second year of the project which 
delayed implementataion of planned project activities,  receipt of counterpart financing from Treasury, 
tax exemption from Treasury and complaints by some few indigenous communities in the project sites. 
The year two interim report contains a summary of the status of implementation of specific objectives 
and sub activities ƛǎ ŜƭŀōƻǊŀǘŜŘ ƛƴ ŘŜǘŀƛƭ ƛƴ ΨResults and ActivitiesΩ ǎŜŎǘƛƻƴ ōŜƭƻǿΦ Full reports on 
complete activities are available on the component website www.kefriwatertowers.org  while the hard 
copies of the reports are availbe at the Component Mangement Office. 
  

http://www.kefriwatertowers.org/
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3. Component 4 Results and Activities progress  
 
Project Meetings 
3.1.1 Component Management Office (CMO) meeting 

The CMO held over seven (7) consultative meetings within the year two project period: four  (4) were 
quartely planning and review meetings, three (3) meetings were held to assess progress and ensure 
compliance in acquiring key project equipment and maps while others were held to plan and facilitate 
consultancy exercises. During these meetings  the  members deliberated on wide range of issues 
affecting the effective running and administration of the Project.  
 
3.1.2 Component Steering Commitee (PSC) meeting 

The steering commitee held two meetings in the second year of the project. The steering commitee 
used the meeting to give direction to the project team and approved the work plans that were prepared 
by the PIC. The PSC  took the opportunity to give direction to teams on matters that were unresolved 
during the previous implementation period 
 
3.1.3 Meetings held at the regions 

Both regional offices held at least 3 planning meetings each. During these meetings, the teams planned 
implementation of activities, agreed on teams composition and reviewed progress. During these 
regional team meetings, the team leaders and regional directors who coordinates the project  activities 
in the region get to learn and provide solutions to challenges faced by the teams in the field.  
 
3.1.4  Component Implementataion Committee 
Further Component 4 team held 3 implementation Commitee meetings during the year two project 
period. The CIC meetings were heldat KEFRI Headquaters in October 2016, Londiani and Kakamega in 
February/March 2017 and in Naivasha in July 2017. During these meetings the implemenntation 
commitee gave direction and and advise to implementing teams ensuring that the best teams are put in 
place to implement the project activities. Quality assurance checks were also deliberated on as well as 
field visits to verify actions. Two (2) meetings were held to deliberate on arising issues with indigenous 
communities at Mt. Elgon ecosystem. 
 
3.1.4 Workshops and Seminars 

During year two of the Project,  two consultative workshops were held in Eldoret and Bungoma 
(covering Cherengany Hills and Mt. Elgon Ecosystems respectively) in an effort to bring together 
stakeholders and review progress as well as solutions to identified challenges. The stakeholders were 
given an opportunity to develop web maps for project perceived collaborators which was incoporated in 
the communication strategy.  The project also supported a number of teams  and staff to attend at least 
4 different workshops and seminars during year 2 of the action, resulting into papers and presentations.  
The workshops and seminars were in relation to water towers rehabilitation as follows; AFROMONT 
presentation in Daaresalaam Tanzania in February 2017 by Paul, Phesto and Benjamin.  This resulted 
into publications (Annex 1,2 and 3 are abstracts of the published full papers); Non Wood Forest Products 
poster presentation in Canada by Rose Chiteva and Nathan Maitha (Annex 4); Socio-Economics 
presentation and paper on άExclusion of Community Forest Associations in decision making and its 
impact on forest  condition; Case study of Mt. Elgon and Cherangany ecosystemsέ ōȅ  Roxventa Othim 
and Benjamin Owuor done in India in April 2017 (Annex 5).  Presentation by Thalma Khalwale in 
September 2017 at Bogota, UƴƛǾŜǊǎƛǘȅ ƻŦ /ƻƭƻƳōƛŀ ƻƴ άCŀŎǘƻǊǎ influencing adoption of on-farm tree 
planting in  Shinyalu Sub-county, Kakamega, Kenyaέ  (Annex 6) was the last among conferences and 
workshops in year two. The project supported training for four project staff on forest practioners 
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training from 20th to 25th February 2017 organized by the Forestry Society of Kenya Held at KEFRI 
headquarters to improve implementation capacity on forestry actions.  
 
3.1.5 Component 1 and 2 Partners Field Visits 

Component  four team organised field visits to introduce collaborators and partners to their project sites 
so that they can share in the experiences of the Component 4 team. The field visits  were conducted  in 
April 2017 when the Team of WaTER Programme Technical commitee led by the Ministry of 
Environment and  Natural Resources visited the project sites . In May 2017, Component two team 
comprising of representatives from Kenya Forest Service (KFS) (Coordinates component two), Kenya 
Wildlife Service (KWS), Kenya Water towers Agency (KWTA) and the Climate Change Directorate (CCD) 
also visited the Component four project sites in the two eco-systems. On September 14th 2017, the 
WaTER Programme Technical Assistance team led by the Ministry organized and visited the Component 
management office and subsequently the project implementation sites at the two eco-systems. 
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Results and Activities progress under each component  
4. ER1:1 Land use and cover trend analysis to identify hotspots and drivers conducted 

Activities implemented under this objective aims towards establishing the biophysical and socio-
economic status of the 2 ecosystems to inform rehabilitation and conservation actions to be 
undertaken. Initial activities were carried out in Year One and completed in the current year.  
 
Sub-activity 1,2,3 and 4 -Progress  
The project acquired high resolution images to validate land use / land cover change under sub-activities 
1, 2, 3 and 4. Project implementation teams organized and held consultative meetings to develop a 
methodology for analyzing land use and land cover changes over time using the acquired high resolution 
images. Further the team undertook ground truthing to the project sites in the two regions to validate 
image data.  
 
Key findings from validation exercise 
 
Mount Elgon water tower ecosystem 
Closed canopy forest cover was observed to be decreasing steadly as the area under grassland and 
farmland increased. Open forest declined in 1995 and appears to have recovered/regenerated slightly in 
2000 (Table 4-1). The class categorized as others (riparian vegetation, bare areas and rock surfaces) 
appeared to be decreasing, probably as a result of increase in the area under farmland and grassland. 
The decline in closed canopy forest cover was attributed to forest fires,  destruction of trees by 
medicinal herbs harvesting, and browsing by large animals.  
 

 

Plate 4-1: Land Cover transformation in Mt. Elgon ecosystem 

Biophysical analysis of forest condition in Mount Elgon-ADapTEA project suggested that between the 
periods 1984, 1995 and 2008, significant areas in Mount Elgon forest ecosystem transitioned from high 
canopy cover to low/no canopy cover. Figure 4-2, Figure 4-3 and Figure 4-4 of this analysis present land 
uses in the years 1984, 1995 and 2000 with change results summarized inTable 4-1 and Figure 4-1. This 
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transition is further corroborated by IFRI plot-level forest vegetation sampling data from both Chorlim 
and Kimothon IFRI sites in Mount Elgon, showing trending decline in tree cover since 1997-2013. 
Farmlands and grasslands have taken over the forest according to the historical trend analysis. Most 
tree clearing are a function of subsistence agriculture, though logging and infrastructure development 
has also contributed to forest loss (Russel, 2012).   
 
Table 4-1: Land use coverage (Km2) for Mt. Elgon Ecosystem 

  
 
 

 

Plate 4-2: Forest disturbance in Mt. Elgon ecosystem 
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Figure 4-1: A summary of land use / cover changes in Mt. Elgon Forest Ecosystem between 1984 and 
2000 

 

Plate 4-3: Forest disturbances assessment in Mt. Elgon ecosystem 
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Figure 4-2: 1984 Land Use Map for Mt. Elgon 
Ecosystem 

 

 
Figure 4-3: 2000 Land Use Map for Mt. Elgon 
Ecosystem

 

 

Figure 4-4: 1995 Land Use Map for Mt. Elgon Ecosystem 

Cherangany Water tower forest ecosystem 
Like the case of Mt. Elgon Forest Ecosystem, closed canopy forest cover in Cherangany Forest Ecosytem 
decreased between 1984 and 2000, while the area under grassland and farmland increased (Table 4-2). 
The decline in closed canopy forest cover was caused by competing land uses and unsustainable 
extraction of forest products.  
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Plate 4-4: Land Cover transformation in Cherangany ecosystem 

A high increase in grasslands and farmlands was noticed in the analysis output indicating a higher 
contribution of anthropogenic drivers towards degradation. This change analysis output is further 
corroborated by forest catchment report on the five Kenyan water towers by KFWG and DRSRS, 2000-
2003, which revealed significant changes in forest cover, pointing out degraded hotspots within each 
ecosystem.  
Regeneration was noticed to occur in few spots, though this was outweighed by degradation levels. In 
addition, forest fires were reported to be frequent in the area, suppressing and destroying forest growth 
and regeneration. The analysed results of land uses in 1984, 1995 and 2002 are as presented in Figure 
4-6, Figure 4-7 and Figure 4-8 with result summary in Table 4-2 and Figure 4-5. 
 
Table 4-2: Land use coverage (Km2) for Cherangany Ecosystem 
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Figure 4-5: Summarized historical trend for Cherangany forest ecosystem 

 

 

Plate 4-5: Animals grazing in Cherangany Forest ecosystem 
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Figure 4-6: 1984 Land Use Map for Cherangany 
Ecosystem 

 
Figure 4-7: 1995 Land Use Map for Cherangany 
Ecosystem 

 
Figure 4-8: 2000 Land Use Map for Cherangany 
Ecosystem 
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Recent Land Use Maps 

 
Figure 4-9: 2016 Land use land cover for Mount Elgon Ecosystem 
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Figure 4-10: Degraded areas generated using 2017 High resolutioin satellite image Elgon  Ecosystem 
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Figure 4-11: 2016 Land use land cover for Cherangany Ecosystem 
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Figure 4-12: Degraded areas generated using 2017 High resolution image for Cherangany  Ecosystem 
 
Discussion on Degradation and Hot spot mapping  
The approach of the study in Mt. Elgon and Cherangany ecosystems to asses and monitor forest 
degradation and disturbance using high resolution satellite images was a success as the resultant 
hotspot areas mapped, with ground validation shows tree cutting remains an ongoing problem in these 
major water towers, especially cutting of the larger, mature trees with the severity along the forest 
edges. From the result, degradation in Cherangany was experienced more on the southern part of the 
ecosystem with patches spreading throughout the ecosystem. 
During the fieldwork and interactions with the adjacent communities within Mt. Elgon and Cherangany 
water towers, there was some indication that forest management in these areas is poor. From the 
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discussion with the local communities, it appeareŘ ǘƘŀǘ ǘƛƳōŜǊ ǿŀǎ ōŜƛƴƎ άƭŜŀƪŜŘέ ƻǳǘ ƻŦ aǘΦ 9ƭƎƻƴ ŀƴŘ 
Cherangany hills ecosystems, both legally and illegally. Remoteness in terms of accessibility, inadequate 
forest governance, and authorized and unauthorized overuse of local forest rersources in Mt. Elgon and 
Cherangany hills have resulted in continuing deforestation and forest degradation. The outcome of one 
of the objectives which was to conduct land use land cover change provide important information 
derived from historical Landsat satellite images included in this report can help increase awareness and 
understanding of the problems, support the development of appropriate management plans, and 
provide a low-cost means for detailed monitoring of forest status within Mt. Elgon and Cherangany 
ecosystems. 
 

 

Plate 4-6: Forest Degradation in Mt. Elgon through Charcol burning 

 

 

Plate 4-7: Illegal logging in Cherangany ecosystem 
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Plate 4-8: Clearing of Forest through burning in Cherangany ecosystem 

 

 

Plate 4-9: Forest Degradation in Cherangany ecosystem through Charcol burning 
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Plate 4-10: Forest disturbance through grazing             

Conclusion 
Land use and land cover change may be grouped into two broad categories as conversion and 
modification of the forest landscapes. Conversion refers to changes from one cover type or use type to 
another, while modification involves maintenance of the broad cover or use type in the face of changes 
in its attributes (Daniels et al., 2008). Both ecosystems showed a significant change in land use and 
cover, in terms of land conversion and modification. However, the Cherangany hills ecosystem showed 
more change in land use and cover change as compared to Mt. Elgon ecosystem. The ground truthing 
and validation processes of both areas showed that there were less land conversion activities around 
Mt. Elgon forest. This could be attributed to the fact that this ecosystem is more protected due to the 
presence of wild animals and their management by KWS. Also, the Cherangany ecosystem was observed 
to be entirely surrounded by community members which increases its accessibility and subsequently the 
chances of encroachment.  
 
(Complete document for ER1 is available at the Component management office and will soon be 
available on the project website at www.kefriwatertowers.org) 
 
 
 
  

http://www.kefriwater/
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5. ER1:2 Land tenure profiles and maps developed 
 
Sub-activity 7-Conducting a survey on utilization of land 
In the year under review, a baseline survey on utilization of public areas, gazetted forests and 
community lands in the two ecosystems was conducted.  
 
Objective of the study: The purpose of this study was to understand the demographic and economic 
profile of the most degraded areas in the two ecosystems as identified through satellite imagery, and 
vulnerable areas on public and community land. The work involved mapping land tenure in both 
ecosystems in order to design better land management approaches. The information generated was 
used to understand the role of population increase/decrease in degradation of the ecosystems. Further, 
the economic profile sequence showed the relationship between population dynamics with degradation 
of the hotspots. The information obtained was used to come up with recommendations for community 
interventions in conserving the ecosystems.  
 
Key findings: Land plays a very important role in determining the economic well-being and livelihoods of 
rural households. Tenure arrangements and property rights play a central role in the management of 
land resources.  
 
Increase in human population has led to increased pressure and diminishing of natural resources such as 
forests, grassland and water in the catchment areas. Demand for arable land to cope with high increase 
in human population has necessitated the degazettement of foresst reserves in to farmlands, followed 
by letters of allotment to secure land rights. This tendency has caused clearing and removal of 
indigenous forest trees. Deforestation has reduced forest coverage from 12% in the 1960s to currently 
сΦф҈Φ ¢Ƙƛǎ Ƙŀǎ ŀŦŦŜŎǘŜŘ ǘƘŜ ŀōƛƭƛǘȅ ƻŦ YŜƴȅŀΩǎ ŦƻǊŜǎǘ ŜŎƻǎȅǎǘŜƳǎ ǘƻ ǇǊƻǾƛŘŜ ŎǊƛǘƛŎŀƭ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎΦ Lǘ 
is estimated that deforestation costs the Kenyan economy an estimated KES 5.8 billion per year. The 
contribution of forests to GDP is estimated at around 3.6% but climate change is estimated to cost 
YŜƴȅŀΩǎ ŜŎƻƴƻƳȅ ŀǎ ƳǳŎƘ ŀǎ Y9{ рл ōƛƭƭƛƻƴ ŀ ȅŜŀǊΣ ŜǉǳƛǾŀƭŜƴǘ ǘƻ н҈ ƻŦ ŎƻǳƴǘǊȅΩǎ D5t ƘŀƳǇŜǊƛƴƎ ƭƻƴƎ-
term economic growth. 
 



Page 32 of 189 

 

 
Figure 5-1: Geographic location of the study area 
 
Forms of land tenure systems in Kenya 
Public land ; Public land includes (among others) government-owned or occupied land. The State retains 
the right to regulate the use of land in the interest of defence, public safety, public order, public 
morality, public health, or land use planning. The State has the right to acquire other land for a public 
purpose or in the public interest provided the acquisition is carried out in accordance with the 
Constitution, which requires prompt and just compensation for owners as well as good-faith occupants. 
 
Community land; Community land consists of land legally registered to a group, transferred to a 
community through a legal process, or declared community land by an act of Parliament, as well as lands 
traditionally occupied by hunter gatherer communities, lands held, managed, or used by specific 
ŎƻƳƳǳƴƛǘƛŜǎ ŀǎ άŦƻǊŜǎǘǎΣ ƎǊŀȊƛƴƎ ŀǊŜŀǎΣ ƻǊ ǎƘǊƛƴŜǎέΣ ŀƴŘ ƭŀƴŘ ƘŜƭŘ ƛƴ ǘǊǳǎt by a county government for a 
specific community. 
 
Private land; Private land consists of registered land under freehold tenure and land held under 
leasehold tenure. The Private land owners have absolute proprietorship and the rights of exclusion 
except in cases of compulsory acquisition by the Government, as outlined in sections 107-120 of the 
Land Act, 2012. 
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Figure 5-2: Distribution of types of land tenure in Mt. Elgon and Cherangany Hills Ecosystem project 
area. 
 
Conclusions 
The survey indicated that: 

¶ Respondents were dominated by males in all the study areas. There was fair age representation 
between youthful and old respondents. 

¶ Majority of the respondents were literate. 

¶ The average household size was 5-8 members. 

¶ The most important sources of livelihood are crop farming and small livestock keeping that is 
practiced on small farm sizes ranging 2-4 acres.  

¶ aŀƧƻǊƛǘȅ ƻŦ ǘƘŜ ǊŜǎǇƻƴŘŜƴǘǎΩ ŦŀǊƳǎ ŜȄǇŜǊƛŜƴŎŜŘ ƭŀƴŘ ŘŜƎǊŀŘŀǘƛƻƴΦ ¢ƘŜ Ƴŀƛƴ ǘȅǇŜǎ ƻŦ ƭŀƴŘ 
degradation are water erosion and fertility decline.  

¶ The root cause of land degradation were poverty and income inequality, high rate of population 
growth and rapid immigration in Mt. Elgon, while high population growth, poverty and income 
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inequality, and rapid migration and land clearance considered the main cause of land degradation in 
/ƘŜǊŀƴƎΩŀƴȅΦ 

¶ Respondents practiced soil conservation methods which included: crop rotation, intercropping, 
organic fertilizer application and live fence hedgerows. 
 

Recommendations 
The study recommended the adaptation of measures and strategies such as:  

¶ Soil conservation practices such as agro forestry, composting, cover cropping, soil fertility 
management and erosion prevention measures. 

¶ Farmer education and training of the development agents and resource user association officials to 
build the local understanding, management capabilities and community responsiveness to natural 
resource management;  

¶ Extending the use of alternative livelihood sources such as bee keeping and intensify agro-forestry 
to decrease the deforestation. 

¶ Further research on participatory land degradation assessments and quantification and matching 
with agricultural production. 

(Final version of this report is available at the Componenet Management Office and also on the 
component website on www.kefriwatertowers.org) 

http://www.kefriwatertowers.org/
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Sub-activity 8: Review secondary information on demoƎǊŀǇƘƛŎ ŀƴŘ ŜŎƻƴƻƳƛŎ ǇǊƻŦƛƭŜ ƻŦ άƘƻǘǎǇƻǘέ ŀƴŘ 
vulnerable areas on public and community lands.   
A survey of demographic and economic profiles of hot spots and vulnerable areas on public and 
community land was carried out by KEFRI during Year Two of the action. This survey was aimed at  
understanding the demographic and economic profile of the most degraded areas in the two 
ecosystems and vulnerable areas on public and community land.  
Fieldwork was conducted in the upper catchments of Mt. Elgon and Cherangany hills ecosystems where 
environmental degradation has occurred in the recent times especially on areas around major forests. 
The questionnaire was structured in a way so that it captures interrelationships of human socio-
economic activities with land degradation in Mt. Elgon and Cherangany ecosystems. 
The information generated included understanding the role of population increase/decrease in 
degradation of the ecosystems. Further, the economic profile sequence showed its relationship with 
degradation of the hotspots. 
 
Key findings:  
The main sources of energy are firewood and charcoal. The major economic activities common in all the 
11 counties are crop, livestock and fish production, forestry and agro forestry, mining, tourism and 
industrialization.  
 
 

  
An enumerator being trained at Kaptama in Mt 
Elgon 

Enumerators being trained at Kaboywo in Mt 
Eilgon 

 
Plate 5-1: Photographs showing instruction exercise on how to fill questionnaire and understand 
content of questions 
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Figure 5-3: Educational status of the 
ǊŜǎǇƻƴŘŜƴǘǎ ƛƴ /ƘŜǊŀƴƎΩŀƴȅ 

 

 
 

 
Vihiga County was found to be the most densely populated county with 1869 persons per square 
kilometer, and a majority (52%) of the inhabitant were females. This exerted more pressure on land and 
other resources. The situation leads to low agricultural production, which results in  food insecurity, high 
unemployment rate and unending land disputes. About 80% of the population in all the 11 Counties are 
dominated by young people (below 40 years).  Poverty levels are generally high in all counties. The main 
sources of energy are firewood and charcoal.  
 
Other impotatnt sources of revenue include levies, rates, fees and entertainment taxes and charges for 
its services. Improving the business environment and automation of revenue collection as well as 
broadening the tax base can help improve the total revenue base. Most of the towns have emerged as 
either agricultural and/or trade centers due to construction of roads and railway. Major sectors of the 
economy are therefore; agro-based industries, service industry, transport and communication, tourism, 
mining and quarrying. The survey indicated that: 
 

¶ Respondents were dominated by males in all the study areas with fair age representation between 
youthful and old respondents. 

¶ Majority of the respondents were literate. 

¶ Marriage was highly prevalent, with large family households. The most common number of 
households was 5-8 members. 

¶ The most important sources of livelihood are crop farming and small livestock keeping that is 
practiced on small farm 

 
Recommendations 

¶ Promotion of awareness on environmental conservation is needed. Diversification on secondary and 
tertiary sources of income should be initiated in the upper catchment to reduce pressure on land by 
land related socio-economic activities.  

 
(Final version of this report is available at the Componenet Management Office and also on the 
component website on www.kefriwatertowers.org) 
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6. ER 1:3 Status of Biodiversity established 
Sub-activity 9: Baseline survey of flora and fauna of of Mt. Elgon 
Biodiversity assessment was carried out on Mt. Elgon ecosystem in May 2017 to ascertain the current 
faunal and floral diversity of the ecosytem. The assessment captured plants, birds, small and large 
mammals and herpetofauna (reptiles and amphibians). This information can be used by all agencies and 
collaborators in management, policy aspects and planning for the management of Natural Resources. 
The assessment was carried out in three ecological zones; namely; mixed montane forest, bamboo and 
sub-alpine zones. 
 

 

Plate 6-1: Rapid vegetation assessment in the sub-alpine heath forest during biodiversity assessment in 
Mt Elgon Forest Ecosystem in May 2017 

Floral diversity 
A total of 116 plant species were recorded from 55 families in the three vegetation zones of the forest 
ecosystem. Trees and shrubs were the most abundant, while ferns and tree seedlings were the least 
represented plant life-forms (Table 6-1).  
 
Table 6-1: Plant species representation by life-form categories in Mount Elgon Forest Ecosystem 

Life-form category No. of plant species Proportion of total (%) 

Climbers 9 6.4 

Fern 1 0.7 

Grasses 13 9.2 

Herbs 30 21.3 

Shrubs 37 26.2 

Saplings 10 7.1 

Seedlings 4 2.8 

Trees 37 26.2 

 
Analysis of species distribution by vegetation zones indicated that the mixed montane forest had the 
highest number of plant species, a majority of which were shrubs. It was also the only vegetation zone 
without ferns (Table 6-2). The sub-alpine zone had the least number of plant species. It was also the only 
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vegetation zone without tree seedlings. The bamboo zone was the vegetation zone with all the plant 
life-form categories (Table 6-2). Species richness among climbers, shrubs, saplings and trees appeared to 
decrease with increase in altitude, with the mixed montane forest having the highest and the sub-alpine 
zone having the least (Table 6-2). On the other hand, species richness among grasses increased with 
increase in altitude. 
 
Table 6-2:  Plant species distribution by life-form categories in the four ecological zones of Mount Elgon 
Forest Ecosystem 

Life-form category 
Eco-zone 

Mixed montane forest Bamboo Sub alpine Alpine 

Climbers 8 4 1 0 

Ferns 
 

1 1 1 

Grasses 7 8 10 5 

Herbs 16 15 17 8 

Shrubs 22 17 14 6 

Saplings 6 4 2 1 

Seedlings 2 2 
 

0 

Trees 26 11 10 0 

Total no. of species 87 62 55 21 

 
Mixed montane forest and bamboo vegetation had relatively higher species richness that the sub-alpine 
heath forest, but the latter had a significantly higher Shannon diversity index (Table 6-3).  This suggested 
that many of the 80 species in the mixed montane forest had relatively few individuals, which lowered 
their relative abundance. On the other hand, most of the 51 species in the sub-alpine heath forest had 
relatively more individuals, which raised their relative abundance. Similarly, the bamboo zone had a very 
low species diversity index, implying that the population of most of its species was relatively smaller 
than those of the sub-alpine zone. 
 
¢ƘŜ {ƛƳǇǎƻƴΩǎ ƛƴŘŜȄ ƻŦ ŜǾŜƴƴŜǎǎ ƛƴŘƛŎŀǘŜŘ ǘƘŀǘ ǘƘŜ ǾŀǊƛŀǘƛƻƴ ƛƴ ǎǇŜŎƛŜǎ ŜǾŜƴƴŜǎǎ ŀƳƻƴƎ ǘƘŜ ǘƘǊŜŜ 
vegetation zones was not significant. However, the sub-alpine zone had a relatively higher index than 
the rest (Table 6-3), suggesting that its species were more evenly spread than those of the other two 
vegetation zones. The mixed montane forest had the lowest species evenness, suggesting that most of it 
species were not evenly distributed. Overall, all the three vegetation zones had fairly low species 
evenness. 
 
Table 6-3:  A comparison of plant species richness with Shannon diversity index and Simpson index of 
evenness in mixed montane, bamboo and sub-alpine heath forests in Mt Elgon 

Ecological zone Species richness Shannon index Simpson index 

Mixed montane forest 80 1.158 ± 0.226 a 0.018 ± 0.008 a 

Bamboo forest 53 0.681 ± 0.143 a 0.053 ± 0.035 a 

Sub-alpine heath forest 51 1.928 ± 0.356 b 0.068 ± 0.027 a 

p value  0.014 0.539 

l.s.d.  0.636 0.119 
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Woody species composition 
Of the 21 woody species found in the mixed montane forest, Neoboutonia macrocalyx and Casearia 
battiscombei were the most abundant within Kaberua Forest Reserve, while Ficus thonningii and 
Podocarpus falcatus were the most dominant in the gazetted national park. The bamboo zone had 17 
woody species of which, Podocarpus latifolius, Bersama abyssinica and Neoboutonia macrocalyx were 
the most represented within Kaberua Forest Reserve. The bamboo zone within the national park and in 
Sossio block had Podocarpus latifolius and Schefflera abyssinica; and  P. falcatus and P. latifolius as the 
most dominant woody species respectively.  
Of the 9 woody species of the sub-alpine vegetation, Juniperus procera, Erica arborea and Rapanea 
melanophloeos were the most dominant within Kaberua Forest Reserve.  The sub-alpine vegetation 
within Sossio had Hypericum keniense, Olea europea subsp caudata, Juniperus procera and Nuxia 
congesta as the key species. The sub-alpine zone in the national park comprised mainly grass. The key 
woody species found in the mixed montane forest, bamboo zone and sub-alpine zone are presented in 
Table 6-4 below. 
 
Table 6-4: Key woody species of vegetation zones of Mt Elgon Forest Ecosystem 

Vegetatio
n zone 

Woody species 
richness 

Forest area Key woody Species 

Mixed 
montane 
forest 
 

21 Kaberua Neoboutonia macrocalyx, Casearia battiscombei, 
Ekebergia capensis, Aningeria adolfi-friedericii, 
Celtis africana 

Mt. Elgon N. 
Park 

Ficus thonningii, Podocarpus falcatus, Croton 
microstachyus, Olea europea subsp caudata, 
Trichocladus ellipticus 

Bamboo 
vegetatio
n 

 
 
 
17 

Kaberua 
Podocarpus latifolius, Bersama abyssinica, 
Neoboutonia macrocalyx 

Kaberua Podocarpus latifolius, Schefflera abyssinica, 
Bersama abyssinica, Afrocrania volkensii 

Mt. Elgon N. 
Park 

Podocarpus falcatus, Dovyalis abyssinica, Teclea 
nobilis, Diospyros abyssinica 

Sossio Podocarpus falcatus, Podocarpus latifolius 

Sub-alpine 
heath 
forest 

 
 
9 

Kaberua Juniperus procera, Erica arborea, Rapanea 
melanophloeos. Hagenia abyssinica, Hypericum 
keniense 

Sossio Hypericum keniense, Olea europea subsp caudate, 
Juniperus procera, Nuxia congesta 

 
Key herbaceous species  
Of the 59 herbaceous species in the mixed montane forest, Pennisetum clandestinum, Cyperus 
articulates and Setaria plicatilis were the dominant grasses, while Hypoestes forskhalii and Galinsonga 
parviflora were the dominant herbs within Kaberua Forest Reserve. In the national park, Cyperus 
difformis and Oplesmenus hirtelus were the dominant grasses, while Hypoestes forskhalii and 
Achyranthus aspera were the most represented herbs.  
In the bamboo zone, of its 36 herbaceous species, Yushania alpina and Pennisetum clandestinum were 
the dominant grasses, while Hypoestes forskhalii and Cyathula polycephala were dominant herbs within 
Kaberua Forest Reserve. Yushania alpina was the dominant grass, while Hypoestes forskhalii and 
Achyranthus aspera were dominant herbs in the national park. In Sossio, Pennisetum clandestinum and 
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Adropogon gayanus were the most abundant grasses, while Centella asiatica and Hypoestes forskhalii 
were the most dominant herbs in the bamboo zone. 
Of the 42 herbaceous species in the sub-alpine heath forest, Cyperus difformis, Cyperus kyllinga, Cyperus 
articulates and Digitaria scalarum were the abundant grasses, while Centella asiatica, Impatiense 
pseudoviola and Oxalis comiculata were the most abundant herbs within Kaberua Forest Reserve. 
Cyperus articulates, Cyperus kyllinga and Digitaria scalarum were dominant grasses, while Commelina 
benghalensis and Tephrosia uniflora were dominant herbs within the national park. Pennisetum 
clandestinum, Cyperus articulates and Adropogon gayanus were dominant grasses, while Centella 
asiatica, Impatiense pseudoviola and Oxalis comiculata were dominant herbs within Sossio. The key 
herbaceous species across the different eco-zones of Mt. Elgon is show inTable 6-5 below. 

 
Table 6-5: Key herbaceous species in different vegetation zones of Mt Elgon Forest Ecosystem 

Vegetation 
zone 

Herbaceous 
species 
richness 

Forest area Life-
form 

Key herbaceous species  

Mixed 
montane 
forest 

59 Kaberua Grass Pennisetum clandestinum, Cyperus articulates, 
Setaria plicatilis   

Kaberua Heb Hypoestes forskhalii, Galinsonga parviflora 

Mt. Elgon N. Park Grass Cyperus difformis, Oplesmenus hirtelus 

Mt. Elgon N. Park Heb Hypoestes forskhalii, Achyranthus aspera  

Bamboo 36 Kaberua Grass Yushania alpine, Pennisetum clandestinum  

Kaberua Heb Hypoestes forskhalii, Cyathula polycephala  

Mt. Elgon N. Park Grass Yushania alpine,  

Mt. Elgon N. Park Heb Hypoestes forskhalii, Achyranthus aspera  

Sossio Grass Pennisetum clandestinum, Adropogon gayanus 

Sossio Heb Centella asiatica, Hypoestes forskhalii 

Sub-Alpine 42 Kaberua Grass Cyperus difformis, Cyperus kyllinga, Cyperus 
articulates, Digitaria scalarum 

Kaberua Heb Oxalis comiculata, Alchemilla rothii  

Mt. Elgon N. Park Grass Cyperus articulates, Cyperus kyllinga, Digitaria 
scalarum  

Mt. Elgon N. Park Heb Commelina benghalensis, Tephrosia uniflora  

Sossio Grass Pennisetum clandestinum, Cyperus articulates, 
Adropogon gayanus  

Sossio Heb Centella asiatica, Impatiense pseudoviola, Oxalis 
comiculata   

 
Structural composition 
The seedling density of the forest ecosystem ranged between zero and 24,800 per ha. There were no 
seedlings in both the national park and Sossio in all the three vegetation zones. Thus, all the seedlings 
recorded were found in Kaberua Forest Reserve. The sub-alpine heath forest had relatively fewer 
seedlings than the mixed montane forest and the bamboo zone in Kaberua (Table 6-6). Sapling density, 
on the other hand, ranged between zero and 2,400 per ha. Saplings were recorded in all the three 
vegetation zones, except the Kaberua part of the mixed montane forest (Table 6-6). The sub-alpine 
heath forest and the bamboo zones had relative lower sapling density (400 to 800 saplings per ha) than 
the mixed montane forest (2,400 saplings per ha).  
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Table 6-6: Seedling and sapling density in different vegetation zones of Mt. Elgon Forest Ecosystem 

Vegetation zone Forest area Seedlings per ha Saplings per ha 

Mixed montane 
forest 

Kaberua F. Reserve 10800 
 Mt. Elgon N. Park 

 
2400 

Bamboo forest Kaberua F. Reserve 24800 800 

Mt. Elgon N. Park 
 

400 

Sossio 
 

400 

Sub-Alpine heath Kaberua F. Reserve 10400 400 

 
¢ƘŜ ǎǘŜƳ ŘŜƴǎƛǘȅ ƻŦ ǿƻƻŘȅ ǎǘŜƳǎ җ мл ŎƳ 5.I ǊŀƴƎŜŘ ōŜǘǿŜŜƴ 175.2 ± 47.28 in the bamboo zone and 
304.1 ± 58.89 in the mixed montane forest (Table 6-7). The variation in stem density among the three 
vegetation zones was, however, not statistically significant. Similarly, there was a variation in mean stem 
DBH among the three vegetation zones. Mean stem DBH ranged between 28.06 ± 15.42 cm in the sub-
alpine heath forest and 63.67 ± 14.21 cm in the bamboo low canopy forest (Table 6-7). 
The mean canopy height of the three vegetation zones ranged between 10.97 ± 2.759 m in the sub-
alpine heath forest and 20.47 ± 2.759 in the mixed montane forest (Table 6-7). The variation in mean 
canopy height among the three vegetation zones was, however, not statistically significant. The basal 
area of the three vegetation zones ranged between 30.42 ± 24.11 m2 per ha in the sub-alpine heath 
forest and 58.69 ± 22.22 m2 per ha in the bamboo zone. The variation was also not statistically 
significant  
 
Table 6-7: {ǘŜƳ ŘŜƴǎƛǘȅΣ ƳŜŀƴ 5.IΣ ƳŜŀƴ ŎŀƴƻǇȅ ƘŜƛƎƘǘ ŀƴŘ ōŀǎŀƭ ŀǊŜŀ ƻŦ ǿƻƻŘȅ Ǉƭŀƴǘǎ җ мл ŎƳ ƛƴ 5.I 
in three vegetation zones of Mount Elgon Forest Ecosystem 

Eco-zone Stems ha-1 Mean DBH (cm) Mean canopy 
height (m) 

Basal area (m2 
per ha) 

Mixed montane forest 304.1 ± 58.89 a 31.98 ± 17.7 a 20.47 ± 2.759 a 42.26 ± 27.68 a 

Bamboo 175.2 ± 47.28 a 63.67 ± 14.21 a 16.01 ± 3.168 a 58.69 ± 22.22 a 

Sub alpine 257.4 ± 51.29 a 28.06 ± 15.42 a 10.97 ± 2.759 a 30.42 ± 24.11 a 

p value 0.222 0.239 0.169 0.716 

l.s.d. 191.8 57.66 10.32 90.17 

 
Comparing floristic and structural composition under different management regimes  
The forest reserve in Kaberua had a higher species richness than the national park and areas dwelt by 
indigenous communities in Sossio (Table 6-8). Similarly, the forest reserve had significantly higher 
species diversity and species evenness than the national park and areas dwelt by indigenous 
communities (Table 6-8). Areas dwelt by indigenous communities had relatively higher species evenness 
than the national park. 
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Table 6-8: Analysis of species richness, species diversity and evenness in areas under different resource 
management regimes in Mount Elgon Forest Ecosystem 

Forest area Species richness Shannon index Simpson index 

Kaberua 93 2.274 ± 0.130 b 0.231 ± 0.035 b 

Mt. Elgon N. Park 47 0.719 ± 0.129 a 0.024 ± 0.002 a 

Sossio 39 0.798 ± 0.156 a 0.153 ± 0.043 ab 

p value  0.009 0.032 

l.s.d.  0.724 0.154 

 
The forest reserve and the national park had similar woody species richness within the mixed montane 
forest. However, the forest reserve had a higher woody species richness than both the national park and 
areas occupied by indigenous forest dwelling communities within the bamboo zone (Table 6-9). The 
national park and areas dwelt by indigenous communities had similar woody species richness within the 
bamboo zone. In the sub-alpine heath forest, the forest reserve had a higher woody species richness 
than areas dwelt by indigenous communities. 
 
The national park had a relatively higher stem density than the forest reserve within the mixed montane 
forest (Table 6-9). In the bamboo zone, the forest serve had a higher stem density than the both the 
national park and areas dwelt by indigenous forest communities. In the sub-alpine heath forest, the 
forest reserve had a higher stem density than areas dwelt by indigenous forest communities. The 
vegetation within the national park in the sub-alpine heath forest comprised largely grassland.  
 
Trees in the forest reserve had relatively larger diameter than those of the national park within the 
mixed montane forest zone (Table 6-9). However, in the bamboo zone, trees in areas occupied by 
indigenous forest dwelling communities had significantly larger stem diameter than both the national 
park and the forest reserve. Trees of the national park had also larger stem diameter than those of the 
forest reserve. Similarly in the sub-alpine heath forest, trees in areas occupied by indigenous forest 
dwelling communities had relatively larger stem diameter than those of the forest reserve. 
Among trees found in the mixed montane forest zone, those of the forest reserve were significantly 
taller than those found in the national park (Table 6-9). In bamboo zone, however, trees found in areas 
occupied by indigenous forest dwelling communities were relatively taller than those of the national 
park and the forest reserve. Those of the national park were relatively taller than those of the forest 
reserve in this vegetation zone. In the sub-alpine heath forest, trees found in areas occupied by 
indigenous forest dwelling communities were relatively taller than those of the forest reserve.  
 
The forest reserve had a relatively higher basal area than the national park within the mixed montane 
forest zone (Table 6-9). In the bamboo zone, trees in areas occupied by indigenous forest dwelling 
communities had relatively larger basal area than those in the national park and the forest reserve. 
Those in the national park also had relatively larger basal area than those in the forest reserve. Similarly, 
in the sub-alpine heath forest, trees in areas occupied by indigenous forest dwelling communities had 
relatively larger basal area than those in the forest reserve. 
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Table 6-9: A comparison of woody species richness, stem density, DBH, canopy height and basal area in 
areas under different forest management in Mount Elgon Forest Ecosystem 

Ecological 
zone 

Forest area Woody 
species 
richness 

Stems ha-1 Mean DBH 
(cm) 

Canopy 
height (m) 

Basal area 
(m2 per ha) 

Mixed 
montane 
forest 

Kaberua 12 89.3 ± 18.3 a 46.0 ± 1.48 a 30.7 ± 2.0 b 18.1 ± 2.8 a 

Mt. Elgon N. 
Park 

12 125.7 ± 5.2 a 32.4 ± 1.8 a 19.5 ± 1.9 a 13.1 ± 3.81 a 

Bamboo Kaberua 11 83.3 ± 25.5 a 53.7±20.7 a 15.0 ± 3.5 a 21.2 ± 11.5 a 

Mt. Elgon N. 
Park 

7 78.1 ± 3.1 a 77.0 ±38.8 a 17.9 ± 1.6 a 97.7 ± 84.9 a 

Sossio 7 49.3 ± 0.7 a 145.7 ± 48.2 b 27.2 ± 3.1 a 112.6 ± 55.1 a 

Sub-Alpine Kaberua 7 137.5 ± 28.2 a 24.2 ± 5.3 a 9.5 ± 1.9 a 9.6 ± 4.5 a 

Sossio 4 100 ± 1.0 a 44.3 ± 7.7 a 16.4 ± 3.2 a 12.6 ± 3.8 a 

 
Reptiles and amphibians  
A total of 10 herpetofaunal species were recorded. This included three amphibians and seven reptiles 
(Table 6-10). The natural forest had the highest species richness (six species). The  bamboo and Sub-
alpine zones had three species each. DǊŀǳŜǊΩǎ ǇǳŘŘƭŜ ŦǊƻƎǎ ǿŜǊŜ ǘƘŜ Ƴƻǎǘ ŀōǳƴŘŀƴǘ ǿƛǘƘƛƴ ǘƘŜ ƴŀǘǳǊŀƭ 
forest. On the other hand, one of the rare species was the Alpine lizard with only a single individual 
documented in the heath grassland.  
Other species which were only recorded in singletons were Montane side-ǎǘǊƛǇŜŘ ŎƘŀƳŜƭŜƻƴΣ WŀŎƪǎƻƴΩǎ 
forest lizard and Striped skink.  
 
Table 6-10: The recorded number of species in Mt Elgon in May 2017 

Species Eco-Climatic Zone Species Abundance 

 
Forest Bamboo Sub-alpine 

 Phrynobatrachus graueri 27 0 0 27 

Amietia nutti 12 5 0 17 

Trioceros hoehnelii 6 0 0 6 

Trioceros ellioti 1 0 0 1 

Philithamnus battersbyi 1 0 0 1 

Adolfus jacksoni 1 0 0 1 

Trachylepis striata 0 12 1 13 

Xenopus borealis 0 10 0 10 

Trachylepis varia 0 0 19 19 

Adolfus masavensis 0 0 1 1 

Species Richness 6 3 3 12 
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bǳǘǘΩǎ ǊƛǾŜǊ ŦǊƻƎ 

 
Northern clawed frog 

 
Variable skink 

 
±ƻƴ IƻŜƘƴŜƭƭΩǎ ŎƘŀƳŀŜƭŜƻƴ 

 
.ŀǘǘŜǊǎōȅƛΩǎ ƎǊŜŜƴ ǎƴŀƪŜ 

 
White-lipped snake 

Plate 6-2: Some amphibians and reptiles of Mt. Elgon ecosystem 
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Avian diversity 
A total of 206 bird species were recorded in the Ecosystem. This included 6 globally endangered species 
as listed in Table 6-11.  
 
Table 6-11: Endangered Bird Species recorded in Mt. Elgon 

1 Sharpe's Longclaw 

2 Splendid Glossy Starling 

3 White-breasted Cuckoo-shrike 

4 African Golden Oriole 

5 Fan-tailed Raven 

6 Yellow-billed Shrike 

 
Small mammal  
 

 

Plate 6-3: Montane forest at Kaberua where 
small mammal transect was set 

 

Plate 6-4: visual structure of bamboo habitat 
where small mammal sampling transect was set 
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Plate 6-5 a and b: Higher section of subalpine habitat where small mammal transect was established 

 

 

Plate 6-6: Visual habitat structure of lower 
section of alpine habitat where small mammals 
were sampled 

 

Plate 6-7: Sherman live trap for sampling 
rodents 

 
 
 

a 
b 



FED/2015/360-270                                                      16th September 2016 to 15th September 2017   
         

    

Annex VI ς KEFRI Year two  Interim Narrative Report  Page 47 of 132 

  

 

Plate 6-8: Pitfall traps with drift fence for sampling shrews on forest floor 

Twenty eight (28) species from 14 families representing four orders were recorded. These include those 
recorded in the systematic trapping, observational survey (24 species) and opportunistic sightings (3 species).  
The recorded species comprise of rodents (16 species), bats (7 species), Shrews (4 species), and lagomorphs (1 
species).  
Species richness varied with elevation from eight species in Montane forest to three in bamboo zone, (Table 
6-12),  
Sub-alpine forest had second most diverse small mammal species, with fairly even abundance. The moorland 
though not as poor as bamboo habitat, was less heterogeneous compared to the adjacent habitat (Table 6-12). 
The low small mammal diversity in both bamboo and moorland can be attributed to their low habitat 
heterogeneity.  
 
Table 6-12: Small mammal species dioversity in different ecological zones of Mt. Elgon forest ecosystem 

Attribute Montane Forest Bamboo Sub-alpine  Heath 

No of species 8 3 8 

Simpson Diversity (1-D) 0.825 0.679 0.545 

Shannon Weiner H' 2.63 1.406 1.47 

Brilluoin H 2.365 1.06 1.187 

Simpson Evenness1/D) 0.662 0.821 0.418 

Modified Nee 0.195 0.464 0.142 

 

Large mammal 
A total of 15 large mammals species were recorded in the mixed montane forest, 11 species were recorded in 
bamboo zone while 6 species were found in Sub-alpine zone(Table 6-13).  
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Table 6-13: Large mammal species recorded in the Mixed montane forest, bamboo zone and sub-alpine heath 
zone of Mount Elgon Forest Ecosystem 

No. Wildlife species Population  recorded 

Montane Bamboo Sub-alpine 

1 Aardvark  13  

2 Defassa waterbuck 4 4 2 

3 African civet 4   

4 Baboon 2   

5 black and white colobus monkey 80 23  

6 Blue monkey 29 4  

7 Buffalo 54 15 61 

8 Bushbuck 30 14 7 

9 Bush pig  2  

10 Elephant 86 70  

11 Giant forest hog 4   

12 Grey duiker   1 

13 .ǳǊŎƘŜƭƭΩǎ ȊŜōǊŀ 10   

14 Red duiker 13 9  

15 serval cat 1 1  

16 silver backed jackal   1 

17 spotted hyena 6 1 3 

18 Starck's  hare 3   

19 Tree squirrel 1   

 Species richness 15 11 6 
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Sub-activity 12: Select germ-plasm and support establish quality nurseries 
This activity aimed at identifying key tree species with high perfomance that will become germplasm sources for 
establishment of woodlots and for the rehabilitation of natural forests. The sub-activity began by an initial 
survey to identify  key tree species in both Mt. Elgon and Cherengany Hills ecosysytems. !ǎǎŜǎǎƳŜƴǘ  ƛƴ ǘƘŜ ǘǿƻ 
ŜŎƻǎȅǎǘŜƳǎ ŦƻŎǳǎŜŘ ƻƴΤ  important indigenous tree species in the  two ecosystems, socio economic and cultural 
uses of the identified species, physiology of the species identified, rainfall patterns in the regions, challenges in 
ensuring sustainabile utilization within the communities and the indigenous tree species within the CFA and 
community self-help nurseries. 
 
¢ƘŜ ǊŜǎŜŀǊŎƘ ǘŜŀƳ ǿƻǊƪŜŘ ƛƴ /ƘŜǇǘŀƛǎΣ YŀōŜǊǳŀΣ YƛǇǘƻƎƻǘ ŀƴŘ YƛƳƻǘƘƻƴ ŦƻǊŜǎǘ ōƭƻŎƪǎ ƛƴ aǘΦ 9ƭƎƻƴ ŜŎƻǎȅǎǘŜƳΦ 
{ƛƳƛƭŀǊƭȅ ƛƴ /ƘŜǊŀƴƎŀƴȅ IƛƭƭǎΣ ǘƘŜ ǎǘǳŘȅ ǎƛǘŜǎ ǿŜǊŜ YŀǇƻƭŜǘΣ /ƘŜƳǳǊƪƻƛΣ YŀƛǎǳƴƎƻǊΣ YƛǇǘŀōŜǊǊ CƻǊŜǎǘ ōƭƻŎƪǎΦ ¢ƘŜ 
ǎƛǘŜǎ ǎŜƭŜŎǘŜŘ ŀǊŜ ŦǊƻƳ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ŦƻǊŜǎǘ ōƭƻŎƪǎ ǘƘŀǘ ƳŀƪŜ ǳǇ ŘƛŦŦŜǊŜƴǘ ŜŎƻƭƻƎƛŎŀƭ ȊƻƴŜǎ ƛƴ ǘƘŜ ŜŎƻǎȅǎǘŜƳǎΦ  
5ŀǘŀ ŎƻƭƭŜŎǘƛƻƴ ƛƴǾƻƭǾŜŘ ŀ ŦƛŜƭŘ Ǿƛǎƛǘ ǘƻ /ƘŜǊŀƴƎŀƴȅ ŀƴŘ aǘΦ 9ƭƎƻƴ ǘƻ ŎŀǊǊȅ ƻǳǘ ŀ ǎǳǊǾŜȅ ƻƴ ǘƘŜ ŘƛǾŜǊǎƛǘȅ ƻŦ 
ƛƴŘƛƎŜƴƻǳǎ ǘǊŜŜ ǎǇŜŎƛŜǎ ŦƻǳƴŘ ƛƴ ǘƘŜ ǘǿƻ ŜŎƻǎȅǎǘŜƳǎΦ 5ŀǘŀ ǿŀǎ ŎƻƭƭŜŎǘŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ ƛƴŘƛƎŜƴƻǳǎ ƪƴƻǿƭŜŘƎŜ 
ǎȅǎǘŜƳǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ŎǳƭǘǳǊŀƭ ŀƴŘ ŜŎƻƴƻƳƛŎ ǾŀƭǳŜǎ ǘŀƎƎŜŘ ǘƻ ǘƘŜ ǘǊŜŜ ǎǇŜŎƛŜǎΦ ¢ƘŜ ǎǳǊǾŜȅ ƛƴǾƻƭǾŜŘ ǘƘŜ ǳǎŜ 
ƻŦ CƻŎǳǎ DǊƻǳǇ 5ƛǎŎǳǎǎƛƻƴǎ ŀƴŘ YŜȅ ƛƴŦƻǊƳŀƴǘǎΩ ŎƘŜŎƪƭƛǎǘǎΦ hōǎŜǊǾŀǘƛƻƴǎ ǿŜǊŜ ŀƭǎƻ ƳŀŘŜ ǘƻ ŀŎŎŜǎǎ ǘƘŜ ǇǊŜǎŜƴŎŜ 
ŀƴŘ ǘƘŜ ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ƛƴŘƛƎŜƴƻǳǎ ǘǊŜŜ ǎǇŜŎƛŜǎ ƛƴ ǘƘŜ ŀǊŜŀΦ  
CǊƻƳ ǘƘŜ Řŀǘŀ ŎƻƭƭŜŎǘŜŘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎǇŜŎƛŜǎ ǿŜǊŜ ǎŜƭŜŎǘŜŘ ŦƻǊ ǎǘŀƎŜ ǘǿƻ ŀŎǘƛǾƛǘƛŜǎ ōŀǎŜŘ ƻƴ ǘƘŜ ŀǘǘǊƛōǳǘŜŘ 
ǾŀƭǳŜǎ ƭƛǎǘŜŘ ƛƴ ǘƘŜ Table 6-14 ōŜƭƻǿΤ 
 
Table 6-14: FGD at Kaberwa Forest Block  

¢ǊŜŜ ǎǇŜŎƛŜǎ !ǘǘǊƛōǳǘŜŘ ǾŀƭǳŜ ŦƻǊ ǎŜƭŜŎǘƛƻƴ 

hƭŜŀ ǿŜƭǿƛǎŎƘƛƛ ό9ƭƎƻƴ ǘŜŀƪύ DǊƻǿǘƘ ŀǎǇŜŎǘǎ  
DƻƻŘ ǇŜǊŦƻǊƳŀƴŎŜ ƛƴ ǘƘŜ ǎƛǘŜ 
DƻƻŘ Ƙŀōƛǘŀǘ ŦƻǊ ǿƛƭŘƭƛŦŜ  
¢ŜǊǘƛŀǊȅ ǎǇŜŎƛŜǎ ŦƻǊ ǊŜƘŀōƛƭƛǘŀǘƛƻƴ ŀǊŜŀǎ ǿƛǘƘ ƻǘƘŜǊ ǘǊŜŜ ǎǇŜŎƛŜǎ 
 aŜŘƛŎƛƴŀƭ ŀǎǇŜŎǘǎ 

tǊǳƴǳǎ ŀŦǊƛŎŀƴŀ 9ŎƻƴƻƳƛŎ ŀǎǇŜŎǘǎ 
hƴŜ ƻŦ ǘƘŜ ōŜǎǘ ƘŀǊŘ ǿƻƻŘ ǘǊŜŜǎ ŜΦƎ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ōǊƛŘƎŜǎΣ ǾŜƘƛŎƭŜ ŎƘŀǎǎƛǎ 
aŜŘƛŎƛƴŀƭ ŀǎǇŜŎǘǎ  

{ȅȊƛƎƛǳƳ ŎƻǊŘŀǘǳƳ DƻƻŘ ŦƻǊ ǊŜƘŀōƛƭƛǘŀǘƛƻƴ ƻŦ ǿŀǘŜǊ ŎŀǘŎƘƳŜƴǘ ŀǊŜŀǎ 

/Ǌƻǘƻƴ ƳŀŎǊƻǎǘŀŎƘȅǳǎ DƻƻŘ ŀƎǊƻŦƻǊŜǎǘǊȅ ǘǊŜŜ 

WǳƴƛǇŜǊǳǎ ǇǊƻŎŜǊŀ ό/ŜŘŀǊύ 9ƴŘŀƴƎŜǊŜŘ ǎǇŜŎƛŜǎ ōŜŎŀǳǎŜ ƻŦ ƛǘǎ ŜŎƻƴƻƳƛŎ ǾŀƭǳŜ- ƘƛƎƘ ŘŜƳŀƴŘ 
DƻƻŘ ǇŜǊŦƻǊƳŀƴŎŜ ƛƴ ǘƘŜ ǎƛǘŜ 

!ƴƛƴƎŜǊƛŀ !ŘƻƭŦƛ όƳǳƴŀύ 9ƴŘŀƴƎŜǊŜŘ ŀƴŘ Ƴŀƛƴ ǇǊŜŘƻƳƛƴŀƴǘ ǎǇŜŎƛŜǎ YŀǇƻƭŜǘ ŦƻǊŜǎǘ 
 tŜǊŦƻǊƳǎ ǾŜǊȅ ǿŜƭƭ ŀǘ ǘƘŜ ǎƛǘŜ 

IŀƎŜƴƛŀ ŀōȅǎǎƛƴƛŎŀ DƻƻŘ ŀƎǊƻŦƻǊŜǎǘǊȅ 
aŀƛƴ ǇǊŜŘƻƳƛƴŀƴǘ ǎǇŜŎƛŜǎ ŀǘ YƻƛǎǳƴƎǳǊ ŦƻǊŜǎǘ ōƭƻŎƪ 
DƻƻŘ ŜŎƻƴƻƳƛŎ ǾŀƭǳŜ 

5ƻƳōŜȅŀ ƎƻŜǘȊŜƴƛƛ DƻƻŘ ŀƎǊƻŦƻǊŜǎǘǊȅ  
aŀƴǳǊŜ ŀƴŘ ŦƻǊŜǎǘ ǎƻƛƭ ŎƻƭƭŜŎǘƛƻƴ ŦƻǊ ƴǳǊǎŜǊƛŜǎ 

tƻŘƻŎŀǊǇǳǎ ŦŀƭŎŀǘǳǎ 9ŎƻƴƻƳƛŎ ǾŀƭǳŜ  
.ŜŜ ƪŜŜǇƛƴƎ ƛƴ ǘƘŜ ŦƻǊŜǎǘ 
DǊƻǿǘƘ ǇŜǊŦƻǊƳŀƴŎŜ ƎƻƻŘ 

¸ǳǎƘŀƴƛŀ ŀƭǇƛƴŀ όLƴŘƛƎŜƴƻǳǎ 
.ŀƳōƻƻύ 

DƻƻŘ ŦƻǊ ǊŜƘŀōƛƭƛǘŀǘƛƻƴ ƻŦ ǿŀǘŜǊ ǎƻǳǊŎŜǎ 
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Plate 6-9Υ {ŜŜŘƭƛƴƎǎ ƻŦ IŀƎŜƴƛŀ ŀōȅǎǎƛƴƛŎŀ ŀǘ ǘƘŜ 
ƴǳǊǎŜǊȅ ŀǘ YŀǇŎƘŜǊƻǇ CƻǊŜǎǘ {ǘŀǘƛƻƴ 

 

 
Plate 6-10Υ  ǳƴǎǳǎǘŀƛƴŀōƭŜ ŜȄǘǊŀŎǘƛƻƴ ƻŦ  
tǊǳƴǳǎ ŀŦǊƛŎŀƴŀ ōŀǊƪ ŦƻǊ ƳŜŘƛŎƛƴŀƭ ǇǳǊǇƻǎŜǎ 
 ŀǘ YƻƛǎǳƴƎǳǊ CƻǊŜǎǘ .ƭƻŎƪ 
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7. ER  1:4  Erosion, sedimentation and pollution assessed 
 
  Sub-activities 13, 14, 15, 17, 18 and 19 
Component 4 Project implemented sub activities 13, 14, 15, 17, 18 and 19 during the action period. The activity 
aimed and establishing baseline information on the extent of erosion, sedimentation in the rivers as well as 
pollution in the two ecosystems covered by the project. The  activities which were carried out  involved planning 
and design,  sampling schemes, delianation of source and sink pollution, geo referencing,  ground survey of soil; 
sedimentation and geo statistical analysis  and mapping  of land degradation. 
 
 Findings: The study findings showed that Mt. Elgon and Cherangany Hills are under continuous LULC dynamics 
and the two ecosystems are prone to soil erosion. The model showed the erosion risk areas of the two 
ecosystems and the factors which affect soil erosion. From the Participatory geographic Information System ( 
PGIS) activity, ǘƘŜ ŦƛƴŘƛƴƎǎ ƳƛƴƛƳƛȊŜ ǘƘŜ ƎŀǇ ōŜǘǿŜŜƴ ǘƘŜ ǎǘŀƪŜƘƻƭŘŜǊǎΩ ŀƴŘ ǎŎƛŜƴǘƛǎǘǎΩ ǳƴŘŜǊǎǘŀƴŘƛƴƎΦ  Land 
degradation in the steeper slopes is severe which needs urgent land rehabilitation intervention such as 
forestation programs, terracing and other remedial solutions. 
 
Recommendations: The slope gradient and slope length factor are dominant in the magnitude of potential soil 
erosion in the areas studied, it is possible to modify them through soil conservation practices at a small scale on 
agricultural land using detailed field assessment. 
 
Creating awareness among the communities  concerning optimum use of natural resources, conservation 
systems, driving forces including population pressure and their respective benefits is vital for sustainable land 
resource management. Therefore, local managers and responsible sectors in Mt. Elgon and Cherangany should 
emphasize the importance of participation of the local communities in conservation activities and decision 
making regarding land use within the ecosystems. 
Methodology for assessment  of soil erosion  C factor value used during this study is presented in Figure 7-1 
below: 
 

  
Figure 7-1: Methodology for Erosion assessment 
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Figure 7-2: Rainfall Map for Cherangany ecosystem 
 
Rainfall factor (Mt. Elgon) 
In Mt. Elgon Ecosystem, the spatial distribution of rainfall erosivity varies greatly with its values ranging 
from 87 to 156 MJ* mm/ha/yr. The north-eastern part of the ecosystem receives low rainfall compared 
to the Western and Southern parts of the ecosystem.  

 
Figure 7-3: Rainfall Map for Mt. Elgon ecosystem 
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Mt. Elgon Ecosystem 
Mt. Elgon ecosystem was divided based on the administrative boundaries into eight Zones namely; 
Cheptais, Kapsokwony, Sirisia, Kimilili, Webuye, Mt. Elgon Forest, Saboti and Kwanza. Kwanza region 
covers the largest part of the ecosystem with an area of 763.58 Km2, followed by Mt. Elgon forest zone 
which covers an area of 487 Km2. In Mt. Elgon Ecosystem, Tongareni covers the smallest extent of 37.57 
Km2. In terms of erosion and sedimentation within the ecosystem, the highest erosion rate value is 35 
tons per year with the lowest erosion value of 0.2 tons of soil per year. The high erosion class is common 
in Kapsokwony, Cheptais and Kimilili regions of the ecosystem. Over 50% of Kapsokwony region is losing 
over 30 tons of soil per year. This can be attributed to soil type within the zone, steeply slope of the 
ecosystem together with the land use which is majorly agriculture without erosion control measures. 
 

 
Figure 7-4: Zonal erosion distribution Map in Mt. Elgon 
 
Low erosion is taking place in Mt. Elgon Forest zone which is majorly closed forest, open forest and 
national park as the major land use land cover. However, the ecotone zone which is the lower part of 
the zone is also experiencing high erosion due to land cover degradation. High erosion in the lower part 
of the ecosystem can also be attributed to high amount of rainfall as compared to North-West part of 
the ecosystem which receives low rainfall. 
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Plate 7-1: Measuring the Depth of Gully in Cherubei Village, Mt. Elgon Ecosystem 

The reduction in runoff results into increased infiltration and percolation. In Mt. Elgon ecosystem, river 
Kaptkateny, Kibisi, Kaptesang, Sosio and Musindet receive a lot of sediments due to high erosion rate in 
the lower region of the ecosystem which can be attributed to soil type, slope length factor and land use 
which is majorly crop farming without management practices to reduce the erosion. However, river 
Koitobos, Nai Swamp, Kapkukul, Kabewyan, Chepereiwe receice slightly lower sediments due to low rate 
of erosion on the Northern part of the ecosystem. This is due to low annual rainfall and reduced slope-
length factor together with compact soil within the upper part of the ecosystem. 
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Figure 7-5: Rivers and sediment yield Map for Mt. Elgon Ecosystem 

 

Plate 7-2: Sediment in River Kibisi,Mt. Elgon ecosystem 
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Cherangany ecosystem 
Climatic, edaphic and human activity varies greatly within Cherangany ecosystem. On the Northern part 
of the ecosystem, main human activity is pastoralism. 
 

 

Plate 7-3: Measuring Rills/Gully erosion in Chepareria, Cherangany ecosystem 

 

Plate 7-4: Gully erosion in Chepareria, West Pokot 
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Figure 7-6: Drainage system in Cherangany ecosystem 

 

Plate 7-5: Sedimentation in Kapcherop, Cherangany ecosystem 
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Pollution in the Ecosystems 
In the context of Mt Elgon and Cherangany Ecosystems, it is easier to connect with the larger, more 
easily felt need of the region. There is no doubt that the best body that easily demonstrates pollution 
effects on the region is Lake Victoria. The two ecosystems are connected to the Lake through the 
commonly shared Nzoia River Basin. 
This report is therefore a synthesis of some available reports on various aspects of pollution around the 
lake, with special reference to Nzoia River Basin. Specifically, the report covers general changes - water 
temperature, pH and conductivity levels, changes in dissolved oxygen (DO), biological and chemical 
oxygen demand (BOD and COD), total dissolved solids (TDS) especially heavy metals, nutrients in river 
water and total suspended solids 
 
BOD and COD: Findings of study show that  effluent from Mumias Sugar Factory caused significant 
changes on upstream water by increasing BOD, COD, TDS and TSS by 24% (2663 to 3340.6 mgL-1), 
100.6% (5562 to 11158 mgL-1), 183.6% (542.5 to 1538.5 mgL-1) and 266% (220 to 805.1 mgL-1). The 
treatment systems at the sugar miller were obviously not very effective in handling the waste being 
directed at the river. Western Kenya is a key producer of sugar, and it is not clear how compliant the 
other sugar millers are with respect to environmental standards. Going by the discharge at Mumias, 
stricter measures clearly need to be enforced. In another study, Twesigye et al (2011) demonstrated 
that there were also increases of TDS, EC and TSS, mixed results of NO3- and PO4-, and consistent 
decreases in DO for water samples taken from Nzoia at Pan Paper, Nzoia Sugar, Mumias Sugar and lower 
Nzoia River. 
 
Metals, Sediments and  feacal coliforms: The results indicate that concentration values for Zn during 
dry and the wet was 0.16-0.50 mgL-1 and 0.20-0.60 mgL-1 respectively. Concentrations varied from one 
sampling station to another but all values remained within the WHO recommended limits. The main 
sources of heavy metal and trace element contaminants are industrial effluents such as from the 
leather, sugar and coffee factories and fertilizers.  
The turbidity of Malakisi river alone before joining the Ndakaru river was 54 ς 62 NTU. Turbidity seems 
to increase significantly in wet seasons as it is associated with soil erosion and transport to the rivers. In 
a similar study of the Mara River using a different parameterit was found that sediment concentration 
ŦƻǊ ǘǿƻ ƻŦ ǘƘŜ ƳŀƧƻǊ ǘǊƛōǳǘŀǊƛŜǎ ƻŦ aŀǊŀ wƛǾŜǊ ǎƘƻǿŜŘ bȅŀƴƎΩƻǊŜǎ wƛǾŜǊ ǿƛǘƘ орΦр-268.5 mgL-1 and 
Amala River with 26.4-258 mgL-1).  
 
The study also found that water samples in both wet and dry seasons had high levels of fecal coliforms 
during dry and wet seasons which ranged from 28 ς 46 cfu/100ml, well above the WHO standards.  In 
the case of Sosiani River, the authors concluded that the reason of the high abundance of macro 
invertebrates in uppermost area where there was nutrient inflow in sewage was probably due to high 
abundance of tolerant taxa to the sewage discharge from Eldoret Municipality. Pesticides transport was 
by storm water run-off and air drift into the lake. Fourteen pesticides were identified as commonly used 
of which four are toxic to bees and five to birds.  
 
Recommendations 
Land degradation in the steeper slopes is severe which needs urgent land rehabilitation intervention 
such as forestation programs, terracing and other remedial solutions such as on farm tree planting 
within Mt. Elgon and Cherangany ecosystems. 
 
Basically, man cannot modify rainfall erosivity and soil erodibility factors. However, as the slope gradient 
and slope length factor is dominant in the magnitude of potential soil erosion in the area, it is possible to 
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modify them through soil conservation practices at a small scale on agricultural land using detailed field 
assessment. 
 
Creating awareness among the society concerning optimum use of natural resources, conservation 
systems, driving forces including population pressure and their respective benefits is vital for sustainable 
land resource management. Therefore, local managers and responsible sectors in Mt. Elgon and 
Cherangany to emphasize the importance of participation of the local communities in conservation 
activities and decision making regarding land use within the ecosystems. 
 
(Full and comprehemssive report for the erosion, pollution and sedimentation   is available at the 
CMO and the Project website; www.kefriwatertowers.org) 

  

http://www.kefriwatertowers.org/
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Sub-activity 16: Sample Soil and water for quality analysis 
Component 4 team  of scientists from the headquarters and the regional programmes in Maseno and 
Londiani have designed a frame work within which the activity will be delivered. The team carried out 
initial baseline survey, set up river gauging points and collected samples for the initial analysis. Some 
results are already available while others are undergoing laboratory analysis.  
 
The survey was made possible with the help of GPS maps and collaborating Hydrologists from the 
Ministry of Water and Irrigation. Soils throughout the region are volcanic clay and clay barns classified as 
feralo-chromic. Farming is the key activity in the region and its large population is resulting in conversion 
of forest land to crop land.  Streams from Mt Elgon forest and west of the Cherangany watershed feed 
the Nzoia River system, which flow into Lake Victoria and streams to the east of Cherangany flow into 
the Kerio river streams. River  Moiben which is one  of the tributaries  for  Nzoia River feed into Chebara  
Dam which is the source  of water  for  Eldoret  Town and its outskirts  while Kapolet  River which 
originates  from Kapolet Forest station and a tributary of Nzoia river provide water that is consumed in 
Trans Nzoia and Bungoma Counties.   
 
This survey captured the river gauging stations representing upper, mid and lower parts of the 
catchment and also at the tributary confluences   with   the   Nzoia   River    and   at   a    point    in   the    
Lower   Nzoia. The major challenges in Nzoia Catchment include soil erosion, sedimentation, pollution 
and encroachment. These areas and their foot slopes have suffered severe degradation resulting in 
drying of springs and wetlands, loss of valuable indigenous forest species that are water friendly and 
landslides.  
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Figure 7-7: Map showing River Nzoia catchment areas from Mt. Elgon and Cheranagany    

 

The activity achieved the following:    
-Established the status  of existing  river gauges in both Mt. Elgon and Cherangany 
ecosystems,  
-Identified  and geo-referenced  water sampling  points, soil  and sediment sampling sites 
for analysis and monitoring  
-Established  collaborative  framework with ELDOWAS, KIWASCO and WRMA  laboratories; 
for water  quality  parameters which require  analysis within 24 hours of sampling  

 
Sampling Sites  
The survey established twenty (20) sampling points representing upper, mid and lower parts of the 
catchment and also at the tributary confluences   with   the    Nzoia River    and   at   a    point   in   the   
Lower   Nzoia. The first sampling site will be located near the margin of the forest, the second site in the 
upland agricultural area, site 3 in the lowland agricultural area and the last site near the shores of Lake 
Victoria (Figure 6-8). Sterilized plastic bottles will be used during sampling and the samples stored in 

cooler boxes at 4
o
C and forwarded to the laboratory for analysis. The analysis data will form the baseline 

of the sediment load and water pollution in the River Nzoia basin. Existing data will be provided by the 
Water Resources Management Authority while discharge measurements at the sampling points will be 
taken by WRMA after establishing the baseline data.  The sampling  sites identified include  the 
following  rivers: Koitobos, Kiptogot, Sabwani, Lusumu, Kiminini tributary, Kuywa, Sergiot, Moiben, 
Niongamet, Mbeere (mubere), Siosian (Germagut), Larger Nzoia (brigadier bridge), Nzoia River IDA02 
(Webuye), Nzoia River IDD01 (Mumias bridge), Nzoia (Sigomere bridge), Nzoia river (Rwamba Bridge). All 
these sites were geo referenced during the survey. 

 
Figure 7-8: Proposed Monitoring stations for Mt. Elgon and Cherangany ecosystem (River Nzoia 
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catchment) 
River gauge stations    
WRMA has 104 River Gauge Stations distributed within various rivers in the Nzoia River catchments as 
shown in the figure below. The River Gauging Stations help to determine water discharge from the 
rivers. The River Gauging Stations are classified into station of national importance and river 
management units. The River Gauging Stations are all geo-referenced. However, during the survey, most 
of them were not functioning due to activities in and around the rivers studied as summarized in 
pictures in plate 6-6 bellow.  
 

   

Plate 7-6: Selected gauge stations at different points on River Nzoia river 

20 sampling points were determined and geo-referenced. Status of the river gauge stations were 
established and during the survey and river discharge measurements and hydrological parameters will 
be determined with assistance of WRMA after baseline data on water and soil analysis is done for the 
sites where the gauges are missing. However, hydrological measurements where river gauges are 
present will be done during sampling. Soil  and sediment  analysis  will  be  done  at KEFRI  soil  
laboratory while water  quality  analysis  will be  done  at either ELDOWAS or  water  quality laboratory 
in Kisumu. The team recommends that sampling and analysis of water, soil, sediment and aquatic life be 
done in the last week of July 2017.  
 
(Full and comprehemssive report is available at the CMO and the Project website; 
www.kefriwatertowers.org) 
  

http://www.kefriwatertowers.org/



















































































































