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DEAR READER
Welcome to KeSEBAE Newsletter.
A fortnightly Newsletter touching on

Watershed Management in Kenya

-

\

topical issues affecting oul
environment.
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Watershed management is defined as the process of implementing Pg. 1

1.0 Introduction

land use practices and water management practices to protect and Watershed Management in Kenya
improve the quality of the water and other natural resources within a P9- 9

watershed by managing the use of those land and waterceson a ~ KeSEBAE 2021 Conference
Pg. 11

Water Resource Authoritglimate change is affecting water systems KeSEBAE News Editorial

comprehensive manndn Kenya, Watershed Management is under

. . . Pg. 12
around the globe. It has resulted in degradation of wetlands, changln%g”f 5 0 The Next Editi
all for Papers to The Next Editions o

rainfall patterns, increased incidents ofreme weather patterns and JEAE

Pg. 13
Membership Renewal

deterioration of water quality and quantiWatershed management is
therefore very importartb ensuring sustainable development.
Efforts to enhance watershed management in Kenyalieen
stimulated by nofgovernmental organisations in partnershith the
governmentSome of the projects in this limeethe Lake Naivasha
Payment for Environmental ServicedPES scheme Upper Tana
basin restoration projecbnducted by scientistsoim Consultative
Group on International Agricultural Research (CGIAR) Research
Program on Water, Land and Ecosystems (WLE), Empowerin
citizens in watershed management and Adaptive and Inclusive
Watershed Management in East Africa prograninibgrnatioral
Institute for Sustainable DevelopmentSD).
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In the last decade, PES schemes have been usedv@atershed functions that affect the plant, animal and
watershed management in many countries in Africauman communities within a watershed boundary.
Latin America and Asia. In Africa, several scheme , ,
Sl'he features of a watershed included in watershed
were started under different names. Most, promoted ,
management are water supply, water quality,
by NGOs such a#/orld-Wide Fund for Nature

(WWF), Cae international, World Agroforestry

drainage, stormwater runoff, water rights and the

overall planning and utilization of watershed

Centre (ICRAFR. Propoor Rewards for ,
( y P landowners, land use agencies, stovater

Environmental Services in Africa (PREgAor . .
management experts, environmental specialists,

le, i headed by ICRAF .
exampie, IS a program spearheaded by water use surveyors and communities. These all play

piloting a number of PES projects in East and West . .
an integral parin the management of a watershed.

Africa. As at 2013, the program implement@S

projects across seven watersheds in Kenya, Tanzamg,major sociultural and economic factors

Uganda and Goea the projects targeted watersheddclude; land tenure, capital, labour, perception and
with unsustainable agricultural activities and beliefs and gender.
deforestationPRESA projects sites in Kenya are 1 2\vatershed Management Legislation

Sasumua, Lake Victoria and Upper Tana. _ _
Watershed management in Kenya is legally the

The challeges encountered in watershed mandate oWater Resource Authority (WRA)
management in Kenya include, land tenure most formerly known as Water Resources Management
stateownedlandis abusedlack of capital for the Authority (WARMA). It is a state corporation
venture, environmental degradation due to povertyastablished under Section 11 of the Water Act, 2016.
lack of labour and cultural limitations. Possible |t is mandated through dejated Authority on behalf
solutions to curb the probies have been discussed.of the National government to safeguard the right to
1.1 Definitions clean water by ensuring that there is proper
regulation of the management and use of water

The watershed of a body of water is the area of land . -
resources, in order to ensure sufficient water to

that drains or sheds water into a specific receivin . .
P geveryone| now and the futureThe Authority has

waterbody, such as a lake or river. Rainwater or . . N
been in existence for 12 years following its

melted snow runs downhill in the watershed collects .
establishment under the Water Act, 26682

ard transports sediment and other materials and e
P WARMA. The guidelines of water resource

deposits them into receiving waterbody. management stipulated in the National Water
Watershed management is the study of the relevai®esources Management Strategy (NWRMS)
characteristics of a watershed aimed at the developed by the ministry of Wat Irrigation and
sustainable distribution of its resources and the  Sanitation. WRA develops Catchment Management
process of creating and ingohenting plans, Strategies based on NWRMS.

programs, and projects to sustain and enhance The country Kenya is divided into stkainage based

catchment areas; Athi Basin Area, Tana Basin Area,
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Ewaso Ngoir o Ndtvalléy Basia s ithe wafer aadeother natural resourcess is by
area, LakeVictoria identifying the different kind of pollution present in
the watershed and how they are transported and

In the Ewaso Ngiro North Basin, the upstream

, . . , methods of reducing or eliminating the pollution
mountainousegion provides water by high g g P

o : sources.
precipitation and lowevaporation. The lowlands
receive water from the higher regions through the 3.0. PES Scheme for Lake Naivasha Watershed,
river. The water supply is assured throughout the Kenya

years. The PES in Naivasha watershed was designed to be

2.0. Importance of watershed management implemented in three phases, the first started in 2006,

, . . and involved the scoping and feasibility study. The
Climate change is affecting water systems around tne ping y y
. . implementation started in 2007 and the final scale up
globe It has resulted in degradation of wetlands,

. . . o pha® continued afterwards.

changing rainfall patterns, increased incidents of
extreme weather patterns and deterioration of wat

guality and quantity.

All activities that occur within a watershed will
directly or indirectly affectwates he d 6 s w3
guality. These activities includeewv developments
on land, run off water, agricultural actigs and
household activities such as gardening or lawn ca

sewage system use and maintenance, water dive

and car maintenance.
Figure 2.1: Lake Naivasha basfBource WWF

Kenya

Lake Naivasha is situated in the Eat Rift Valley of
Kenya. It is the largest inland freshwater lake in
Kenya and is fed by two perennial rivers; Malewa
and Gilgil. Commercial horticulture is one of the
main economic activities around the lakéer
activities include ranching, agriculture, tourism,

fishing and geothermal power production.

Figure 2.1: Mau Forest Watershed destruction

Source:BBC News

Runoff from rainwater can contribute to a large
extent to pollution into the lake or river or sea.

Watershed management helps to control polludion
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3.1.Commencement by Hydrological Assessment strip and restoration of riparian areas were found to

. ) be the most economical and feasible interventions.
The PES scheme project began by hydrological

assessment, economic analyses, livelihood analysis4 Livelihood Assessment

and legal and policy assessment. The objective of L .
g POTicy J The objective of the Vielihood assessment was to

hydrological assessment was to characterize the o .
y g establish livelihood aspects that would impact the

watershed problem by interventions to enhance the . -
P y 8e5|gn of PES scheme and also assess the willingness

provision of ES The assessment employed the useo?[he sellers to voluntarily join the scheme.

the Soil and Water Assessment tool (SWAT) mOdeé'ompensation shoultk in form of goods and

his, th t li [ ifi h . .
Underthis, the water quality was identified as the services not cash basas majoriy of the land

key watershed services under threat. Soil erosion was
owners are men so the money may not reach the

found to be a major source of sediments and . .
women who are very important in the

agricultural chemicals in the water. The stud : . o .
g y implementation and sustainability of conservation

identified five erosion hotspots in the watershed; two . :
measures. Under legal and policy analysis, the

inT h Wanjohi h . Lanse - :
In Turashaand Wanjohi sub catchments viability of PES in terms of Kenyan law and the

change recommendations made were established as . .
legally feasibé structure for engaging the upstream

rass strips and terraces on steep slopes to reduce soil
g P P SIop se?lersor stewardsind downstream buyers of ES was

erosion, rehabilitation and maintenance of riparian i ) )
P determined. The law recognised commufigsed

zones and agroforestry. ~
g y Wat er Resour ces Useass 06 As

3.3.Economic Analysis, Buyer SelleNexus responsible for water management at the local level

. : I . . . and WateResource Authority. The selected
Economic analysis was initiated to identify potentlgl y

L .. watershed management measures were found to be
buyers of the ES, assess their willingness to join the g

scheme and carry out a cost/benefit analysis for thtées't implemented through the established WRUAs

. : and with the involvement and permission of WRMA,
conservation measures selected during the

. now known as WRA.
hydrological assessment.

. 3.5T h d Wanjohi Sub-catch tA
The opportunity coghe farmersr sellers had to vrasha.an anjont stb-catchment Areas

incuras a result of conservation as well as the For a start, the Turha and Wanjohi subatchments
benefits the buyers were to receive was assessedpiloted the project. the two are located in the foothills
the CBA. Commercial flower growers, water of Aberdare ranges, and both are-sabchments of
companies, powegenerating companies and Malewa River that feeds into the lake.

businesses in the tourism industry sashhotels and

The buyers were mainly the commercial horticultural

governmenbwned Kenya Wildlife Service were .
crop growers and represedtin an umbrella called

identified as the potential buyers. Lake Naivasha Water Resources Users Association
The economic analysis provided sufficient financiafLANAWRUA).

justification for implementation of the scheme. Crop
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36°10E 36°20E 3I6°30E 36°40E

The project went further and encapsuled majority of
40108

the Lake Naiasha basin.
{ozos 4.0.Restoring the Tana River Watershed

The work in the Upper Tana basin conducted by

scientists from CGIAR Research Program on Water,

Land and Ecosystems (WLE), is part of an integral

40°40's

research program designed to protect the watershed,

Lvsos redue@ degradation of land and increase resilience of

smallholder farmers.

Figure 3.5: Lake Naivasha basin WRUA map

Source Research gate

The scheme started with 565 farmers in the twe s
catchment areas. Tleu y essaciation,
LANAWRUA, is composed of Lake Naig&a
Growers Group (LNGG) and the Lake Naivasha
Riparian Association (LNR).

The two associations represented the sellers and

buyers, rgpectively, entered into a legally binding
. _ Figure 4.0: Upper Tan&ource: International Water
contract with the sellersommiting to undertake
) _ Association
mutually agreed conservation practices and the

buyers committing to compensate the sellers for thEhe work is being led by The Nature Conservancy
conservation activitieS he farmers were supplied (TNC), which has created a water fund for the
with suitable grass varieties (usable as fodder andconservation efforts. The International Center for
appropriate for conservatioahd agroforestry tree  Tropical Agriculture (CIAT) is founding partner

seedlings. The objective of this work is to restore and protect

LANWRUA made first two payments (about USD the conditon of the Upper Tana River watershed,
10,000 each) to the sellers through their respectivémprove water security for Nairobi and secure the
WRUAs. The payments were agreed to be countryos principle hydro

conditional only paid to farmers who implemented . The Upper Tana provides 90 per cent of the water to

the agreed conservation measures weagesl to 470 Nairobi and contributestwb hi r ds of Ken

farmers and 504 farmers for the first and second supply through hydrapwver generatiorThe upper

payments, respectively. The payment was in form \%Eltershed comprises a densely populated agricultural

vouchers which are redeemable for agricultural zone inhabited predominantly by small holder

inputs at agreed local shops. farmers
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{ services in different landscapes and among different

# livelihood scenarios can help scale up work.

 Reseathers are also assessing possible incentives for
armers and governments to invest in land restoration
8 efforts. Scientists will be exploring new approached

£~ to understand, monitor and evaluate land degradation
| and consider incentive schemes such as carbon
credits, subsidies and rewards for ecosystem services.

Women, youth and marginalised groups will be
Figure 4.1 CIAT Researchersn Upper Tana

Source:CGIAR

brought into the discussions through direct

participation in conservation activities and joint

TNC and CIAT utilized the latest research and  Planning workshops. (2015)

modelling toolswith the aim of prioritizing 5.0 Empowering citizens program inWatershed

restoration and conservation work in the WaterSheBrotection

CIAT researchers conducted periodic river gauging, September 2017, empowering citizens programme

and sediment discharge monitoring in critical part§ ofs |aunched in Laikipia and Kajiado counties. The

the watershed. They producegh resolution watershed programme intervention addressed issue

satellite images which eve translated to maps that of poor water governance in the Athi and Ewaso

revealed where and how the watershed is being Ngoiro North catthédnment ar

degraded by quarry chains, upstream farming andrelationships with its stakeholders.

other developments.

Based on codbenefit analysis, researchers are ablt

to recommend ecosystebased approaches to

Sustammg WASH ang
water re;o"fu,b,
empowering citizens

mitigate sedimemttion and erosion in the
predominantly rural upstream watersheds that
safeguard the quantity and quality of water for

downstream users.

The goal of the project was to inform investment .‘-J
decisions and encourage public policies that will i’"”i A
ensure thesustainable use and restoration of ‘
ecologically critical areas. Figure 5.0 EmpoweringCitizens Watershed
Protection Programm&ource: Wetlands

The methodology developed for the Upper Tana _

. , , ) International
River is expected to be replicated in other watersheds
across Africa. A comparative analysis of ecosysteWater security is a key concern in the two counties.

During the drought period, conflicts arose due to
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water alloction. The program focuses on addressilg‘r':?g: '

and solving this issue. The program worked with
Civil Society Organisation (CSO&)e evidence ¢
based lobbying and advocacy on Water, Sanitatiots 4 -l T Pl -
and Hygiene (WASH) serviceBitegrated/Vater ‘ :

7
. <N

Resource Management (IWRM) issues, fulfilled

human right to water, sanitation and sustainable
allocation of water resources. The program

strategicallyaims to make the voice of citizens hear.
thereby strengthening governance and accountabififyre 6.0: Women Involvement in Watershed
By the end of the program, several Water Resourdd@nagemensource 11SD

committed to implement advocacy action plans asynderstanding and capacity to incorporate ecosystem

resolution. The county government of Kajiado,  agaptation into the adaptive watershed (TAW)
Department of Weer and Public health have management efforts. [1SD is currently exploring how

Working Group, mandated to provide a platform fofqaptive and inclusive watershed management

coordination of WASH/WRM interventions in the jnstitutional systems.

county.
7.0.Challenges of Watershed Management in

6.0 Adaptive and Inclusive Watershed Kenya

Management in East Africa
7.1.Land Tenure

Women who are the main users of water for

. Land tenure is the terms and conditions on which
household and smadicale agriculture, are often

excluded from decision making around water issué%r]d and other natural resourds Treesand water
are held and used. Resources are categorised into
Incorporating climate change and gender management regimeshere are four Resource
considerations into planning, budgetingan Management regimes; Private regime, State Property
monitoring in the water sector can help minimize regime,openaccess noproperty regime and
challenges related to climate change. This concepgésnmon property regimén Kenya, state property
referred to as adaptive and inclusive watershed regime (rights of ownership and management of
management. natural resources are vested in the state i.e.
government. State owned and managed properties are
always inadequately and rafgpropriately managed.

A good example is the Mau water catchment which
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is quickly degrading due to illegal settlement in theThis is due to competition for labour from the

forest. activities that involve watershed management and
farm activities. Smallholder farmers tend to prioritize
farm activities guce their livelihood depeds on it.

7.5.Cultural factors

Among the pastoral communities suchvé@asai and
Samburu, it is culturally sound and prestigious to
keep large numbers of livestock. This overbears on
the land resources leading to environmental

degradation and destruatiof watersheds.

7.6.Possible solutions to watershed management

problems in Kenya

Advocacy for private property regime. Private

Figure 7.1:lllegal Settlements in Mau Forest

ownership of land guarantees security of tenure and
rce AllAfrica.com : . : .
Source Ica.co likely result in the adoption of appropriate and

7.2.Capital efficient watershed magamentstrategies

Watershed management requires an intensive  Enacting policies and penalties for wrong land use or
investment of capital. For instance, labour is requiregk of land in a manner that leads to its degradation.
for the construction of water harvesting structures,Especially in the community whose domain is within
terraces, planting of trees. Majority of the land usetise watershed region.

in Kenyai.e.,farmers, are subsistence prodscer

Evacuating people from watersheds using

Low income implies the farmers savings are governmentabfficers such as thielau Forestvhile

inadequatdnenceincapable of adopting green . )
d P Ping g providing for them alternative areas to stay.

revolution technology, resulting in low yields.
Providing capital to small holders of land in Kenya

7.3.The environmentpoverty Nexus by the government or other liaisons with private or
Impoverished people depend on the environment foreign institutions, to give them an opportunity to
livelihood (fish, timber, wildfruits, charcoal, food, participate inwatershed management. This
medicine). Poverty land users use the available automatically eliminates the problem of lack of
resources in an unsustainable mannatife to their capital The government should provide ranching
degradatia options to pastoral communities and give advice on
the land carrying capacities to prevent overstocking

that leads to degradation whtersted
Labour, is the most limiting constraint of most small

7.4.Labour

smallholder land users in Kenya in th@option and

sustenance of watershed management techniques
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KeSEBAE VIRTUAL ANNUAL CONFERENCE 2021

Kenya Society of Environmental, Biological and Agricultural Engineers held its Annual Confeoendéctiie3dbyl Py
Thursday 25 November 20B& theme of the conferencENGNEERINE®OR TRANSFORMATION.

The Conference attracted attendémses diundredifteen (115) EngineergProfessional Consulting Engineers; Profe
Engineers and Graduate Engineers and Student Emglatsdmsholderffom Kenya, United State of America, SouthhRnige
among other®f special mentioPr®f Emmanuel Bobobee from Ghemamadetao highly informafivesentatics.

The Conference was dividedernt(7) Technical Sessions:

I. Energy

[I. Environment

IIl.Disaster Management

IV Engineering Education, Research and Practice
V. Mechanization, Irrigation and Water Resources
VI.Processing, Infrastructure and Structures

VII. Blue Economy and Emerging Issues

A total aiventyeight(28)papers were presented undeetren (7) Technical Sessi@sper the table following the images

« Kenya's Emerging Multi-Stakeholder Platform (MSP) for C

* A brief explanation on Implementing Agri-Climate Policies, Strategies
Plans in Kenya is

* Concerns on KJIWA and the future of issues related to agricultur

+ Moving to implementation under SBI means putting money on the table

+ However, whereas the Koronivia decision moves conversations about agricult
to the implementation of solutions, it does not discuss funding, a matter that
the agricultural development community suggest will prove contentious in the

02:18:10

Joab Osumba making a presentation fitlezl Agrclimate Dialogue: The Road to GlasG@#® 26What we need to
know, in the KeSEBAE Virtual Confer@024
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Prof. Emmanuel Bobobee, from Ghana, making a presentati@mgjitesbring Innovations and Methodologies for

Technical SessionEnergy

No.

Hpw D

Paper

AreRenewabl&nergylechnologies Often Inaccessible to the Poor and Unbanked?
Electrifying<enya

EfficientUseof ThermaEnergyin MilkProcessindgPlants
ClimateSmartBiomas<Conversiom echnologies

Technical Sessioh Environment

No.

5.
6.

Paper
Environmentalanagemetfior Transformation
TheAgriclimateDialogueTheRoadto GlasgowCORP26.Whatweneedto know.

Technical Sessiohi:IDisaster Management

No.

7.
8.

Paper
DisasteManagemerih Kenya
HealthandSafetyat Work

Technical Sessiol:IEngineering Education, Research and Practice

No.

9.

10.
11.
12.

13.

Paper

Engineeringurriculunfor Transformatiom Kenya
Licensingof Engineersn Kenya
Engineeringresearctior Transformation

EngineeringnnovationandMethodologiefor Cassavéechanizatioto createJobandWealthin

Africa
ArtificiallntelligencelMachind.earningandintellectuaProperty

Cassava Mechanization to create Job and Wealth inAfhedKeSEBAE Virtual Conference 2021.

Presenter
Eng.ShiribwaMwamzali
Eng.Prof. LawrenceGumbe
Prof.MichaelOkoth
Prof.Dauadi Nyaanga

Presenter
Eng.JuraOmedi
Dr.JoabOsumba

Presenter
EzekielOranga
Eng.Mutua

Presenter

Eng.Prof. David Some
Eng.JaneSimiyu

Eng.Prof. Ayub N. Gitau
Prof. Emmanuel Bobobee

Prof. Emmanuel Bobobee
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