Kenya's Water Towers Protection and Climate
Change Mitigation and Adaptation (WaTER)
Programme

Component 4: Science to Inform Design of Communitevel Actions and
Policy Decisions

Assessing Erosion, Sedimentation and PollutioMh Elgon and
CheranganyEcosystems

* 5k

This programme is funded Kenya Forestry Research Institute
By the European Union(EU) (KEFRI)




Assessing Erosion, Sedimentation and PollutiorMh Elgon and
CheranganyEcosystems



Table of Contents

TabIE Of CONEENES.......eiuteieieterieeee ettt ettt st b e st s s e et e st et e sbesbesbesbessessessnensensensensan i
LISt OF FIGUIES ettt ettt ettt sttt et e sbe s b e b e ssesse s st et essensessesassens iv
LISt Of TADLES ettt ettt st et sb e s bbb e v
LISt Of PICTUIES .ttt ettt et sb e s bbbt s et e s e besbesbessens Vi
DISCLAIMET c.ciiiiteteteteteee ettt ettt sb e s bt st et e et e b e st e sbesseese s st et e b e snenses vii
ACKNOWLEAGEMENTS. ...ttt ettt et s e st s e sb e s be s st e bessaesneenne viii
ATIIMALION ettt ettt et e st et s b e et e b et et e st e sbesbesse s st et et et e naebensessanne iX
RECOMMENAATIONS ..ttt ettt ettt et s e s bt e b st e saeebe st e sseessesasesaees X
1 CHAPTER ONE: INTRODUCTION .iiiiiciteiieiirtereniireeessireesessreeesesssseessssnssessssssseessssssnnessssssneessns 1
1.1 INEFOAUCTION 1ot 1

2 CHAPTER TWO: METHODOLOGY....ccctetrirerietetetenienteniesiensestetetessessessessessessessessesssensensensens 3
2.1 STUAY @I 1ttt 3
2101 ME ELZON et 3
2.1.2  Cherangany ECOSYSTEM .. .o 3

2.2 Terms associated with soil erosion and sedimentation ..., 6
2.2.1 SOILEIOSION ottt 6
2.2.2 SEAIMENTATION 1ottt 6
2.2.3  Soil erosion modeling and sediment flUX.......ccooeeieiririirieieeeee e 7
224 POUUTION et 7
2.2.5  Participatory MapPing...........ccccooooiiiiiiiiiee s 7

2.3 Participatory SOil EroSiON MappinG......ccieeueiriieieieieieieieieteiet et 8
2.3.1  Introduction to Participatory MappPing ......ceeiieieeeeeeeieeeiese s 8
2.3.2  Criteria used to recognize and denote COMMUNItY MaAPS.....ccoiiirrenienienieeeereeens 9
2.3.3  Application of Participatory mapping to Mt. Elgon and Cherangany community ........ 9
2.3.4  Participatory mapping as aValidation tOOIS ... 11

2.4 Application of Revised Universal Soil Loss Equation (RUSLE) ......cccovviiivininieeinn. 13
2.4.1  Introduction t0 RUSLE MOAEL ... 13
2.4.2  Factorsin RUSLE MOGEL ..o s 13

3 CHAPTER THREE: RESULT AND DISCUSSION ...ciitiitttieriireeeiirteeeesireeeessreeessssnreeessssneessssnne 18



3.1 INEFOAUCTION 1ottt 18
3.1.1  SLFACTOR (ChEraNGaNY) ...ttt 18
3.1.2  SLFACTOR (ML ELGON) cieuitieiiiieiiiiei e 19
3.1.3  RaAINfAll (ChEMANEANY) ciuuiiiiieiieee s 20
3.1.4  Rainfall factor (ML ELZON) .. 21
3.1.5  CFACTOR (ME ELZON) ottt 22
3.1.6 CFACTOR (Cherangany) ..o 23
3.1.7  KFACTOR (Mt. Elgon and Cherangany) ... 25

3.2 ME ELGON ECOSYSTOM et 28

3.3 Cherangany ECOSYSTEIM ... 34

3.4 Participatory Soil erosion assessment in Mt. Elgon and Cheranagany........c.ccoeeeeiene. 40
34,1 OVEIVIEW ..ttt 40

3.5 Synthesis of implication of land use change and erosion on livelihood sustainability..51

3.6 POLUTION 1N The ECOSYSTEMS w.iieiiiiie e 53
3.6.1  INTTOAUCTION ettt 53
3.6.2  GENETAl CRANEES ..o 54

4 CHAPTER FOUR: CONCLUSIONS......octtitirterrerentrteteteniestessessessesseesessessessessessessessasnsensensenses 59
5 CHAPTER FIVE: RECOMMENDATIONS ... .tttiiiitteiecrteeeennreeeesrreeesesnreesessnneesssssneessssssneesssnne 60
B REIEIENCES. .ottt ettt s b e st a e b et b e e besbesaees 61



List of Figures

Figure 11 ElGOn CatCRMENT .. e 4
Figure 2: Cherangany CatChmenT Map ..o 5
Figure 3: Methodology for EroSion @SSESSMENT ... 17
Figure 4: Slope Length Map for Cherangany COSYSTEM ..o 19
Figure 5: Slope Length Map for Mt. EIgON €COSYSEEM......oiiiiiiiieieieicseei s 20
Figure 6: Rainfall Map for Cherangany €COSYSIEM ... 21
Figure 7: Rainfall Map for Mt. ElGON @COSYSTEM ... 22
Figure 8: Land Cover factor for Mt. ElgOn @COSYSTEM ... 23
Figure 9: Land Cover factor for Cherangany €COSYSIEM .......c.iuieieiriiieieieiei e 24
Figure 10: Soil Factor for Mt ElGON @COSYSTEM ... 26
Figure 11: Soil Factor for Cherangany @COSYSTEM........ciiiiriieieieieeeeeeieei e 27
Figure 12: Mt. Elgon ecosystems Zones DY COVEIage. ..o 28
Figure 13: Erosion and sediment yield map for Mt. Elgon €COSYSteM .....c.coiviieieieiriiceee s 29
Figure 14: Mean Zonal erosion distribution in Mt. Elgon eCOSYStemM ..., 30
Figure 15: Zonal erosion distribution Map in ME ELGON ..o 31
Figure 16: Rivers and sediment yield Map for Mt. Elgon ECOSYStEM ... 32
Figure 17: Zonal erosion Map for Cherangany €COSYSTEM ... 37
Figure 18: Mean erosion distribution in Cherangany €COSYSTEM ..o, 38
Figure 19: Drainage system in Cherangany €COSYSTEM ..ot 39



List of Tables

Table 1: Land cover types and corresponding C factor ValUES ..o

Table 2: Erosion Class Values

TabLE 3: SOOIl fACTON VALUBS USCA ..ottt et ettt e e eae e eaeeenas



List of Pictures

Picture 1: Measuring the Depth of Gully in Cherubei Village, Mt. Elgon ECOSYStem .......ccccevvirvrenenn 31
Picture 2: Sheet erosion in Cherubei, Mt. EIgOn ECOSYSTEM.....iiiiiiiriiieieeeeeee e 31
Picture 3: Sediment in River Kibisi,Mt. ElgGON @COSYSTEM ..o 33
Picture 4: Sediments transported to water bodies, River Kibisi, Mt. ElgON. ..o 33
Picture 5: Measuring Rills/Gully erosion in Chepareria, Cherangany eCosystem ........cccovvverininnns 34
Picture 6: Gully erosion in Chepareria, West POKOT........ccoiiiirieeeeeee e 35

Picture 7: Approximation of amount of soil lost through erosion in Chepareria, West Pokot......... 35

Picture 8: Approximation of amount of Soil loss through erosion in Chepareria, West Pokot

CRIBIANEANY et 36
Picture 9: Sediment flow in Kapcherop, Cherangany ... 38
Picture 10: Sedimentation in Kapcherop, Cherangany eCoSYSteM......ccoierieeriieniereecieeeen. 40
Picture 11: Participatory erosion assessment in Cherangany €COSYStem ......cocviviricneinieenennn. 48
Picture 12: Participatory erosion assessment in Cherangany €COSYStemM ......covvivievieieieieieieinne. 48
Picture 13: Participatory erosion assessment in Cherangany €COSYStemM .....covvvivievieieinieieiennnne. 49
Picture 14:Participatory erosion assessmentin Chepareria, Cherangany ecosystem.........c............ 49
Picture 15: Participatory erosion assessment in Cherangany €COSYStem .......ooviviricnenieenenn. 50
Picture 16: Participatory Erosion assessment in Kapsokwony, Mt ElgON ..., 50

Vi



Disclaimer

“This document has been produced with financial assistance of the European Union. The
contents of this document are the sole responsibility of the Kenya Forestry Research Institute
(KEFRI), and can under no circumstance be regarded as reflecting the position of the European

Union”

Vil



Acknowledgements

We would like to acknowledge and express our profound gratitude to the European Union for
financing this Baseline assessment survey project. We would like to acknowledge and express
our profound gratitude to KEFRI for awarding this Baseline assessment survey to Alpex
Consulting Africa Ltd (ACAL).

We appreciate the co-operation and contributions of the research assistants who assisted in
data collection and analysis. The vital information on the baseline surveys could not have been
obtained without the cooperation and support of the various common interest groups and
various key informants from the County Governments, NGOs, KFS and Local Administration and
leaders who took time off their busy schedules to respond to our interviews.

We also appreciate the contributions made by the communities of Mt. Elgon and Cherangany
Sub-counties for their cooperation during Focus group discussions and Participatory mapping.

viii



Affirmation

We affirm that this baseline survey report consists of the findings of the study that was
undertaken through gathering information on the baseline on energy sources in the counties of
Bungoma, West Pokot, Elgeyo Marakwet, Trans-Nzoia, Busia and Uasin Gishu which is among the
eleven counties in which the project is being implemented.

The development of this report has been guided by the Terms of Reference, provided by KEFRI
and contributions of individuals and community through key informant interviews, focus group
discussions and Participatory mapping during the study.

This Baseline Survey Report remains the property of KEFRI. Information and data collected must
be used only with their consent.



Recommendations

The findings of the study 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. During the
validation of the erosion results, ground truthing activity together with PGIS approach was
emplyed. From the PGIS activity, ththe findings and minimize the gap between the
stakeholders’ and scientists’ understanding. Therefore, stakeholders, responsible bodies,
including land managers and others, who have interest in related issues, should incorporate
it during land use planning, soil and water resource conservation and management
practices. As a result, the following recommendations are made for sustainable land use
management, agricultural production and soil erosion management within Mt. Elgon and
Cherangany ecosystems:

Land degradation in the steeper slopes is severe which needs urgent land rehabilitation
intervention such as forestation programs, terracing and other remedial solutions.

Soil erosion is a potential problem, mainly because of the mountainous nature and high
mean annual rainfall, which exposes the soil as a whole and renders it susceptible to erosion.
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 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, the 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.



1 CHAPTER ONE: INTRODUCTION

1.1 Introduction

Soil erosion is a complex and dynamic process by which the productive soil surface is
detached, transported, and accumulated at downstream places. According to Fistikoglu and
Harmancioglu (2002), Soil erosion is major threats to ecosystem functioning in the tropics
and is a highly significant spatio-temporal phenomena in many countries. It produces
exposed subsurface where the soil has been detached and the detached deposited in low-
lying areas of the landscape or in water bodies downstream in a process known as
sedimentation. Some of the most agreeable causes of soil erosion include cultivation on
steep slopes and fragile soils with inadequate investments in soil conservation or vegetation
cover, erratic and erosive rainfall patterns, declining use of fallow, limited recycling of dung
and crop residues in the soil, limited application of external sources of plant nutrients,
deforestation and overgrazing.

The negative impacts include removal of nutrient rich topsoil in upland areas and
subsequent reduction of agricultural productivity in those areas. In irrigation projects, soil
erosionand

sedimentation cause reduction of irrigation conveyance capacities and reservoir storage
volumes. They also reduce irrigation water quality by increasing water turbidity. In the
lowlands, deposition of soil from eroded uplands causes change in river channels and
subsequent increase in flood vulnerability of the floodplain farmlands and residential areas.
Underlying these proximate causes include population pressure, poverty, high cost and
limited access to agricultural inputs and credit, low profitability of agricultural products and
many conservation practices, high risks facing farmers, fragmented land holdings and
insecure land tenure, short time horizons of farmers, and farmers' lack of information about
appropriate alternative technologies (FAO-SWALIM, 2009).

Soil erosion and sedimentation is not also always a negative environmental process.
Whenever soil erosion occurs, there may be downstream benefits such as deposition of rich
sediments for promotion of agricultural activities. Examples include Nile basin irrigation
systems in Egypt, Ahero Irrigation scheme, Budalangi flood plain which produces maize, etc.

Erosion, whether by water, wind or tillage, involves three distinct actions-soil detachment,
transportation and deposition. Topsoil, which is high in organic matter, fertility and soil life, is
relocated elsewhere "on-site" where it builds up over time or is carried “off-site” filling in
drainage channels. Apart from reduction in plant nutrients, soil loss also results in siltation
and deposition in streams, wetlands and lakes. Soil erosion can be a slow process that
continues relatively unnoticed or can occur at an alarming rate, causing serious loss of
topsoil. Soil compaction, low organic matter, loss of soil structure, poor internal drainage,
salinization and soil acidity problems are other serious soil degradation conditions that can
accelerate soil erosion process. Soil erosionis generally associated with agricultural practices
and land cover disturbance in tropical and semi-arid countries, leads to decline in soil
fertility, bringing on a series of negative impacts and environmental problems, and has
become a threat to water quality and sustainable agricultural production in many regions of
the world (FAO-SWALIM, 2009).



In Kenya, Mt. Elgon and Cherangany Hills ecosystems are some of the major Water towers,
sources of many rivers both in Kenya and Uganda, supplying irrigation water for many
agricultural activities in the region. However, over many years and more specifically in the
last 20 years, there has been steady decline in water quality and increase in sediment load
resulting to high water turbidity. This has negatively affected downstream community
through decline in fish species, algal growth as a result of agricultural activity and upland
erosion in these two ecosystems. Generally, upland areas with high soil erosion rates tend to
contribute more sediment compared to areas with low soil erosion rates.

In order to reduce the sediment plume from Mt. Elgon and Cherangany Hills ecosystems,
contributing areas with high soil erosion rates need to be identified and targeted for soil
erosion control measures. Many Kenya development partners are currently putting special
attention towards reducing soil and forest degradation, rehabilitating of degraded
ecosystems as a way of reducing carbon emission hence contributing to climate change
mitigation and adaptation. The aim of this activity therefore is to assess soil erosion status,
sedimentation and pollution within Cherangany and Mt. Elgon Ecosystems to inform the
rehabilitatin.



2 CHAPTER TWO: METHODOLOGY

2.1 Study area

This study is based in two water tower ecosystems, Mount Elgon and Cherangany.

2.1.1 Mt Elgon

Mt. Elgon’s forest ecosystem covers an area of 236,505ha to the Kenyan side and overlaps
with Trans-Nzoia and Bungoma counties (KWS 2011). It was gazetted in 1932 (Ongugo et al,
2001) and receives maximum rainfall, designating it as one of the Kenya’s five “water towers”
(Synnot, 1968), supporting a huge population (van Heist, 1994). It holds a high percentage of
forest resources, crucial to local community’ livelihoods (van Heist, 1994). Major products
contributing to socio-economy are firewood, poles or timber, vines, water and fodder (Scott,
1994). In addition, Mt. Elgon hosts the headwaters of the Nzoia River which provides
hydrological services to a range of economic sectors including irrigated agriculture with an
estimated watershed population of over 1.5 in Kenya’s Western region, but when excessive
also threatens the lives and livelihoods of thousands of people due to flooding. Since the
early 1990s, forested ecosystems in Africa registered mass degradations amounting to high
values (FAO 2010). Mt. Elgon’s forest ecosystem has experienced loss in terms of vegetation
diversity and density attributed primarily to a combination of encroachment by local
communities and large illegally allocated logging concessions (Nield et al, 1999). The recent
year’s pattern of climate variability and increased frequency and severity of extreme events,
such as landslides and flooding are creating additional pressures on local communities,
increasing their reliance on forests as part of their climate coping strategies.

2.1.2 Cherangany Ecosystem

On the other hand, Cherangany Hills forest ecosystem is spatially defined by 35°26” East and
1°16” North at an altitude range of 2000-3365m above sea level (CHFESp 2015). It’'s comprised
of a number of forest blocks (12), cutting across three counties, Trans-Nzoia, Elgeyo
Marakwet and West Pokot, on the Western ridge of the Great Rift Valley. It covers an area of
120,000 ha, forming the upper catchment of Nzoia, Kerio and Turkwel rivers (KFWG & DRSRS
2004). The watershed not only underpins livelihoods of communities within Lakes Victoria
and Turkana Basins, but stretches its significance to national and global capacity. However,
this ecosystem has never been an exemption to anthropogenic disturbances of land use
pressure, demographic characteristics and even climate change (Cherangani Hills Forest
Ecosystem Strategic Management plan 2015). The least affected forests are those on the
Cherangani hills with only 174.3 hectares deforested. However this loss is occurring in
indigenous forest cover (KFWG & DRSRS 2004).

The project intervention area covers eleven ( 11) counties. However, biophysical analysis was
conducted on generated catchment maps based on upper ridges of the rivers for both Mount
Elgon and Cherangany ecosystems where most of the land use land cover tranformation
have occurred. In addition, the upper ridges of the ecosystems is experiencing intensive
farming with high rainfall. The catchment maps are as shown in figures 1 and 2.
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2.2 Terms associated with soil erosion and
sedimentation

2.2.1 Soil erosion

It is a complex process which involves detachment, transportation, and deposition of soil
particles from one place to another under the influence of wind, water or gravitational forces.
In broad sense, soil erosion process can be classified into two categories: geologic and
accelerated erosion. Geologic erosion refers to the simultaneous formation and loss of soil
which maintain the balance between soil forming processes and soil loss. It is a natural
process. Accelerated erosion includes deterioration and loss of soil by human activities. It is
called “accelerated” because it speeds up the geologic soil erosion; thus upsetting the
balance between soil forming processes and soil loss (FAO-SWALIM, 2009). Accelerated soil
erosion occurs in various forms (e.g. splash, sheet, rill, and gullies) depending on the stage of
progress in the erosion cycle and the position in the landscape. Some types of accelerated
erosion may be used to refer to where the erosion process occurs (e.g. trail erosion,
riverbank/riverbed erosion, road slope erosion, cropland erosion).

According to Foster, G.R., (1982) and Saavedra, C. (2005), the main factors influencing soil
erosion include climate (rainfall/precipitation or wind), landscape relief, soil and bedrock
properties, vegetation cover, and human activity. Of these factors, the climate has been used
to further define other forms of soil erosion such as erosion by wind, raindrop, wind etc.
Erosion by rainfall is induced by when raindrops strike the surface and overcome the forces
holding soil particle together. This is commonly referred to as “rain splash” or “raindrop
splash” (Thornes, J.B. 1990). As the rainfall process continue, water infiltrates into the soil at a
rate controlled by the intensity of the water hitting the surface and the infiltration capacity of
the vertical soil profile. Water that does not infiltrate begins to pond on the surface and then
flows along the steepest descent after achieving a sufficient ponding depth.

2.2.2 Sedimentation

The soil materials suspended in water or air is known as sediment. The main sources of
sediments are soil erosion of upland areas or river channel, mass movement due to
landslides, soil creeps etc, and from mining or dumps lefts as waste material. In Kenya,
farming activities in major water towers without proper soil management measures
contributes soil erosion which is a major source of sediments into rivers. Sediment transport
is a direct function of water or wind movement. With respect to water movement in a river,
during sediment transport, sediment particles become separated into three categories:
suspended material which includes silt + clay + sand; the coarser, relatively inactive bedload
and the saltation load.

Suspended load comprises sand + silt + clay-sized particles that are held in suspension
because of the turbulence of the water. The suspended load is further divided into the wash
load

which is generally considered to be the silt + clay-sized material (<62 ym in particle diameter)
and is often referred to as “fine-grained sediment”. The wash load is mainly controlled by the
supply of this material (usually by means of erosion). The amount of sand (>62 um in particle



size) in the suspended load is directly proportional to the turbulence and mainly originates
from erosion of the bed and banks of the river. In many rivers, suspended sediment (i.e. the
mineral fraction) forms most of the transported load (FAO?-SWALIM, 2009).

Bedload is stony material, such as gravel and cobbles that moves by rolling along the bed of
a river because it is too heavy to be lifted into suspension by the current of the river (FAO-
SWALIM, 2009). Bedload is especially important during periods of extremely high discharge
and in landscapes of large topographical relief, where the river gradient is steep (such as in
mountains).

Saltation load is a term used to describe material that is transitional between bedload and
suspended load. Saltation means “bouncing” and refers to particles that are light enough to
be picked off the river bed by turbulence but too heavy to remain in suspension and,
therefore, sink back to the river bed. Saltation load is never measured in operational
hydrology (Lu, X. and Higgitt, D.L. 2001). Sediment transport is facilitated when there is
sufficient energy to carry the sediments. The mass rate of transport is known as “sediment
discharge”. If at any point during the transport the velocity of the water is reduced, some
sediment will be deposited. The process is known as sedimentation. Sediment yield is the
amount of eroded soil that is delivered to a point in the catchment (Saavedra, C. 2005).

2.2.3 Soil erosion modeling and sediment flux

Soil erosion and sediment yield can be directly measured in the field. The methods include
runoff plots, the use of erosion pins, shrub-mounds, pedestals etc for soil erosion and
measurement of sediment quantity in reservoirs, sediment concentration in rivers, etc for
sedimentation processes. These direct measurements are reliable for determining soil
erosion or sedimentation at a specific point in the landscape. However, they do not give
much needed information on spatial distribution of sources of sediments and often integral
of many complex phenomena in the landscape. In order to circumvent the problems of direct
measurements, many researchers preferred combined application of direct measurements,
modeling and the integration of selected model in a GIS framework, which has proved to be
accurate at spatial scale. In soil erosion, various models have developed by many researchers
worldwide.

2.2.4 Pollution

Pollution can be defined introduction of contaminants into the environment into the natural
environment that causes adverse change. The change can be harmful or uncomfortable to
organisms in the environment. Contaminants can take the form of gaseous, liquid or solid
form and can be natural or man-made. Pollution is often a consequence of human activities
that are accelerated in such a way that the naturally existing systems are unable to cope with
the changes taking place.

2.2.5 Participatory Mapping
Participatory mapping - also called community-based mapping - is a general term used to

define a set of approaches and techniques that combines the tools of modern cartography
with participatory methods to represent the spatial knowledge of local communities. It is



based on the premise that local inhabitants possess expert knowledge of their local
environments which can be expressed in a geographical framework which is easily
understandable and universally recognised. Participatory maps often represent a socially or
culturally distinct understanding of landscape and include information that is excluded from
mainstream or official maps. Maps created by local communities represent the place in
which they live, showing those elements that communities themselves perceive as important
such as customary land boundaries, traditional natural resource management practices,
sacred areas, and so on.

2.3 Participatory Soil Erosion Mapping
2.3.1 Introduction to Participatory Mapping

Since the 1970s, development efforts have sought to support and promote community
engagement in decision-making through the creation and use of diverse participatory
methodologies that gather, analyse and communicate community information. These
methods are incorporated into broader development models which have matured from the
extractive Rapid Rural Appraisal (RRA) through Participatory Rural Appraisal (PRA),
culminating in Participatory Learning and Action (PLA). These are commonly understood as a
“growing family of approaches, methods, attitudes and beliefs that enable people to express
and analyse the realities of their lives and conditions, to plan themselves what action to take
and to monitor and evaluate the results” (Chambers, 1997, p. 102).

Of all the participatory development methods that have been adopted, adapted and applied
in a development context, it is “participatory mapping that has been the most widespread”
(Chambers, 2006, p.1).

There are a rapidly growing number of participatory mapping initiatives throughout the
world. These initiatives are often referred to using different terms including participatory
mapping, indigenous mapping, counter mapping and community mapping. Though there
are differences among initiatives in their methods, applications and uses, the common
theme linking them is that the process of map-making is undertaken by a group of non-
experts who are associated with one another based on a shared interest. For the sake of
simplicity, this report will refer to these different mapping types generically as participatory

mapping.
Participatory mapping is a map-making process that attempts to make visible the

association between land and local communities by using the commonly understood and
recognized language of cartography.

As with any type of maps, participatory maps present spatial information at various scales.
They can depict detailed information of village layout and infrastructure (e.g. rivers, roads,
transport or the location of individual houses). They can also be used to depict a large area
(e.g. the full extent of a community’s traditional use areas, including information related to
natural resource distribution and territorial boundaries). Indigenous peoples, forest dwellers
and pastoralists often inhabit large areas that until recently have been considered marginal,
however, these areas are increasingly being valued for the resources that they contain.
Participatory maps are not confined to simply presenting geographic feature information;
they can also illustrate important social, cultural and historical knowledge including, for



example, information related to land-use occupancy and mythology, demography, ethno-
linguistic groups, health patterns and wealth distributions.

Participatory mapping projects have proliferated throughout the world over the past 20
years, from Southeast Asia (i.e. Indonesia and the Philippines) through Central Asia, Africa,
Europe, North, South and Central America to Australasia. Many different types of
communities have undertaken mapping projects, ranging from relatively prosperous urban
groups in northern Europe and America to forest- dwelling indigenous groups in the tropics.

Participatory maps often represent a socially or culturally distinct understanding of
landscape and include information that is excluded from mainstream maps, which usually
represent the views of the dominant sectors of society. This type of map can pose
alternatives to the languages and images of the existing power structures and become a
medium of empowerment by allowing local communities to represent themselves spatially.
Participatory maps often differ considerably from mainstream maps in content, appearance
and methodology.

2.3.2 Criteria used to recoghize and denote community maps

Criteria used to recognize and denote community maps include the following:

Participatory mapping is defined by the process of production. Participatory maps are
planned around a common goal and strategy for use and are often made with input from an
entire community in an open and inclusive process. The higher the level of participation by
all members of the community, the more beneficial the outcome because the final map will
reflect the collective experience of the group producing the map.

Participatory mapping is defined by a product that represents the agenda of the
community. It is map production undertaken by communities to show information that is
relevant and important to their needs and is for their use.

Participatory mapping is defined by the content of the maps which depicts local
knowledge and information. The maps contain a community’s place names, symbols, scales
and priority features and represent local knowledge systems.

Participatory mapping is not defined by the level of compliance with formal cartographic
conventions. Participatory maps are not confined by formal media; a community map may
be a drawing in the sand or may be incorporated into a sophisticated computer-based GIS.
Whereas regular maps seek conformity, community maps embrace diversity in presentation
and content. That said, to be useful for outside groups, such as state authorities, the closer
the maps follow recognized cartographic conventions, the greater the likelihood that they
will be seen as effective communication tools.

2.3.3 Application of Participatory mapping to Mt. Elgon and Cherangany

community

Although there are many reasons why a community might engage in a participatory mapping
process, this soil erosion, sedimentation and pollution activity identified six broad purposes
forinitiating a participatory mapping activity during field work as:



U To help communities articulate and communicate spatial knowledge of soil erosion,
sedimentation and pollution within Mt. Elgon and Cherangany ecosystems to external
agencies

Participatory maps have proved to be an effective, legitimate and convincing media to
demonstrate to external agencies how a community values, their understanding of soil
erosion and sedimentation and interacts with its traditional lands and immediate space.
Maps present complex information in a well understood and easily accessible format. This
enables groups with language and cultural barriers and differences in land- related values
and world views to easily communicate and understand the information presented.

U To allow communities to record and archive local knowledge of erosion and
sedimentation within Mt. Elgon and Cherangany ecosystem

Local communities and indigenous groups in particular, are increasingly using participatory
maps to record and store important local knowledge and cultural information. Development
and rapid removal from traditional land bases have encouraged indigenous groups, and
organizations working with them, to use mapping projects to collect and preserve cultural
histories and to record their elders’ knowledge about their land. This information is being
recorded in the fear that it will otherwise be lost as the older generations pass away and
traditional ways of life change. Having a clear record of local spatial knowledge will enhance
the capabilities of poor and indigenous communities to inform and thus influence a more
culturally sensitive approach to development.

U To assist communities in land-use planning and resource management within Mt. Elgon
and Cherangany ecosystems

Participatory maps can be a medium to help plan the management of traditional lands
within Mt. Elgon and Cherangany ecosystems and make community knowledge about lands
and resources visible to outsiders. They have helped communities communicate their long,
but often invisible, history of managing resources. This might include identifying and locating
specific natural resources such as forest products, medicinal plants, grazing lands, water
sources, hunting and fishing grounds, fuel sources and building materials (McCall, 2002).
Maps can also be an excellent medium to articulate and communicate desired management
plans to regional planners (e.g. for input into bioregional maps) (Aberley, 1993). With the
rapid uptake of participatory GIS technologies, participatory mapping projects are
increasingly beginning to contribute to planning and managing local resources by enabling
community information to be incorporated directly into, and compared with, government
planning information and processes.

U To enable communities to advocate for change within Mt. Elgon and Cherangany
ecosystem

Within the broad participatory mapping toolbox, counter-mapping is the map-making
process whereby local communities appropriate the state’s techniques of formal mapping
and make their own maps to bolster the legitimacy of customary claims to land and
resources (Peluso, 1995). These maps are viewed as alternatives to those used by
government, industry and other competing outside groups. They become a tool in a broader
strategy for advocacy. They present communities’ claims, which often do not coincide with
the government’s ideas of who has rights to particular areas of land.
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U To increase the capacity within communities leaving in Mt. Elgon and Cherangany
Ecosystem

Often the benefits of participatory mapping initiatives are far wider and more intangible than
those that result simply from map production and use. One of the greatest strengths of these
initiatives is the ability of the mapping process to bring community members together to
share their ideas and visions on resources management, which can contribute to building
community cohesion (see Alcorn, 2000). With indigenous people in particular, when elders
share traditional place names and histories with other members of the community through
the map-making process, it can generate a resurgence of interest in their local knowledge,
especially among community youth. This can help a community sustain a sense of place and
a connection to the land which in turn will help reinforce a sense of identity. The map-making
process can also act as a focus for discussions that will assist with recognizing assets,
concerns and issues within the community. Discussions might raise community awareness
about local and regional environmental issues or amplify community capacity to manage and
protect lands. During the course of these discussions, a community can formulate a common
vision, which in turn may help develop an effective community-based plan for future land-related
development. Participatory mapping is not simply about being an expert cartographer, but about
community building.

Once a community has a clear understanding of its own identity and a vision for the future, it
will be in a stronger position to effectively communicate and deal with external agencies and
it will be more likely to be involved in planning for its own future.

U To address resource-related conflict within Mt. Elgon and Cherangany ecosystems

Participatory mapping can be used to manage (i.e. avoid and reduce) conflicts between a
community and outsiders and to address internal conflicts within Mt. Elgon and Cherangany
ecosystems. Maps can represent a conflict graphically, placing the parties in relation to the
problem and in relation to each other. Through delineating boundaries of competing groups
that represent overlapping land claims (especially where rights and responsibilities over land
and resources are unclear), these select areas of tension are made visible. This process can
help identify key areas of conflict and help narrow the tension to identifiable, and
subsequently manageable, units. When people with different viewpoints map their situation
together, they learn about each other’s experiences and perceptions.

Despite the apparent positive benefits of participatory mapping initiatives, a number of
negative consequences might also arise. While these maps contribute to community
cohesion, they can also be an agent for conflict and disagreement between different groups
within @ community and between different communities within the ecosystems.
Documenting sensitive information using the community mapping process might also serve
to make that information more vulnerable to exploitation; this is particularly the case when
maps draw attention to valuable natural resources or archaeological sites. Great care needs
to be taken when implementing participatory mapping initiatives.

2.3.4 Participatory mapping as a Validation tools

A broad range of participatory mapping tools exists. The choice of which we used was
determinedby the way in which the map will be employed, the perceived impact the
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