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Statement
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Mr. Keriako
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ancurrent
important role in the Country’s
Socioeconomic
Development
holder of this o�ce
and the �rst by supporting key sectors
including
agriculture,
tourism,
and energy among others.
under the new
Constitution
of
The Third Medium Term Plan (MTP III) of the Kenya Vision
Kenya having being �rst appointed
2030 prioritizes implementation of the “Big Four” initiatives;
in 2005. He was
re-designated providing
as
enhancing
Manufacturing,
Affordable Housing,
the Chief Public
Prosecutor
enhancing
Food
Securityin and Nutrition and achieving
Universal
Health
Coverage.to
August 2010
and appointed
head the independent

One of the main constraints towards attainment of these
constitutional o�ce in June 2011.
key
strategies is environmental degradation. Kenya’s Water
He is an
advocate
of
the
High
Court
of
and
formerly
a lecturer
Towers are facing numerous Kenya
threats
from
encroachment,
illegal logging, charcoal
and over exploitation of resources. Consequently, the effects
at the production,
University of overgrazing
Nairobi.
of these threats have severely compromised their ability to optimally perform their
ecological
and socio-economic
functions.
is an alumni
of the University of
Nairobi and Cambridge.
Mr. Tobiko
Mr. Tobiko is a winner of GadhiSmarak Award for Best “A” Level

The Government is committed to reclaiming and restoring the degraded water tower
ecosystems. It has firmed up the national tree planting campaign, with a passionate
Scholarship,
for Kenya and
Pegasus Cambridge
Scholarship,
appeal1990
to corporate
organizations,
Institutions
and Kenyans at large to support the
efforts
toFellow
increase
forest cover
and implementation
1990 as
well as
of Cambridge
Commonwealth
Society of re-afforestation programmes.
It is important that these water catchment areas are planted with the right species
(FCCS). He has served in other national institutions namely:
of trees.
student 1984 (Kenya), Barclays Cambridge Commonwealth

The Commission of Inquiry into the Land Law Systems in Kenya (The
Njonjo Land Commission, between 1999 – 2002) where he was a
Commissioner;
The Constitution of Kenya Review Commission (CKRC, between
2000-2005) where he was a commissioner;
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I wish to acknowledge and appreciate the commitment of the Presidency, in championing
for environmental conservation for current and future generations.

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

ii

Shimba Hills Water Tower Status Report

Remarks by the Principal Secretary
Water Towers are important water reservoirs areas that recharge
our springs, streams, rivers, lakes and oceans. They play an
important role in Kenya’s transition to a sustainable path. They
are however faced with threats including charcoal production,
illegal logging, encroachment and forest fires. These have led
to adverse impacts such as increased land degradation, loss of
biodiversity and drying up of water sources mainly rivers and
springs.
The Ministry of Environment and Forestry has committed to
conserving these important ecosystems in order to restore
their ecological integrity. One of the efforts is the implementation
National strategy to achieve and maintain 10 % tree cover by 2022. For us to realize these
initiatives, it requires collaboration from all stakeholders and development partners.
I call upon County Government of Kwale and other stakeholder to adopt the findings of this
report in their development plans. We look forward to collaborating in the implementation of
intervention measures proposed in this report in order to conserve and restore Shimba Hills
Water Tower.

Dr. Chris Kiptoo, CBS
Principal Secretary,
MINISTRY OF ENVIRONMENT AND FORESTRY
Coordinated Water Towers Conservation
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Foreword
The preparation of this status report for Shimba hills is one of
the achievements for Kenya Water Towers Agency. It sets out
a standard and comprehensive approach in identification of
the threats facing the water tower and the implementation of
proposed interventions. This will come along in helping the
Agency achieve one of its strategies on restoration of this Water
Tower health and resilience.
We shall continue to engage all the stakeholders in conservation
and protection of this water tower. In order to achieve this, the
Agency is developing a resource mobilization strategy whose
goal is to ensure there are sufficient resources for protecting and managing water
tower ecosystems. KWTA shall therefore continue to engage the government and other
development partners for funding as we diversify our revenue sources. In the face of
numerous challenges, new approaches are needed in conservation to surmount them.
As we look forward to see a well conserved water tower, I would like to call upon all
players to actively participate in implementation of the proposed interventions made in
this report.

Dr. Julius Malombe, PHD
Chairman, Board of Directors
KENYA WATER TOWERS AGENCY
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Executive Summary
The Status Report provides detailed assessment on the status of Shimba Hills Water Tower. It
outlines the changes that have taken place in the Water Tower for the purposes of establishing
trends and determining the genesis of degradation of the Water Tower. Intervention measures
to reverse the trends have been addressed as well. Assessment of the ecosystems services,
the socio-economic activities and community interactions within the Water Tower have also
been highlighted.
Shimba Hills Water Tower is one of the largest coastal lowland forests in East Africa located in
Kwale County. The size of the Water Tower is 91,078 ha . It consists of a National Reserve (19,000
ha), Mwaluganje Elephant Sanctuary (1,676 ha) and two forest blocks; Mkongani North (1,159
ha) and Mkongani West (1,401 ha). It is a key water source for Mombasa, Kwale and parts of
Kilifi Counties. It is also a source of several rivers that include Marere, Mukurumudzi, Mkanda,
Mwele, Manolo, Manjera, Ramisi, and Mwachele. It is endowed with a number of springs and
two dams; Mkanda and Base Titanium which supply water to the local communities.
The Water Tower has high levels of endemism making it one of the 25 biodiversity hotspots in
the world. The ecosystem also boasts of having Kenya’s only population of the Sable antelope.
This facilitates ecotourism activities through nature walks, scenic attraction, game drives, bird
and butterfly watching. This supports livelihood through creation of job opportunities income
generation. It also provides other ecological functions such as carbon storage, nutrient cycling,
water and air purification, and social and cultural benefits.
The community livelihood is mainly supported by agricultural activities. However, this is
not sustainable due to poor farming methods. As a result, some local community members
have taken other illegal activities to support themselves economically. These include logging
and charcoal production. The impacts of such illegal activities have been increased human
wildlife conflicts following destruction of their habitat, soil erosion and decreasing agricultural
productivity.
Coordinated Water Towers Conservation
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In order to restore the integrity of Shimba Hills Water Tower, there is an urgent need to address
these threats. Therefore, an implementation plan with estimated budget of KES 438 Million is
proposed to undertake the following interventions measures;
i.

Creation of awareness on the importance of conserving the Water Tower

ii.

Promote sustainable land management practices that prohibit farming on steep slopes
while maintaining the required ground cover to avoid soil erosion.

iii. Reforestation of the degraded areas of the Water Tower using indigenous tree species
iv. Engage the community in conservation and management of the Water Tower through
the support of CFAs and CBOs.
v.

Enhance law enforcement to curb illegal activities e.g. logging and charcoal production.

vi. Promotion of alternative sources of energy to reduce the dependence on firewood from
the Water Tower.
vii. Protection of critical sources of water such as springs and rivers and regulation of water
abstraction for major springs and rivers.
viii. Promote alternative livelihood activities to diversify income sources.
ix. Establish early warning system to control forest fires and human-wildlife incidences

xii
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Definition of Terms
Water Tower
An elevated geographical area comprising mountains, hills, and plateaus where the topography,
geology, soils and vegetation support reception, retention, infiltration, and percolation of precipitation
and storage as ground water, that is eventually released through springs, streams, rivers, swamps,
lakes, and oceans to sustain connected biodiverse ecosystems and is harnessed for use.
Watershed
An area or ridge of land that separates waters flowing to different rivers, basins or seas
Drainage Basin
It is an area of land where all water that falls on that land flows into one river
Drainage system
The pattern formed by streams, rivers, and lakes in a particular drainage basin
Landcover
Is the physical material on the surface of the earth
Land use
Refers to human activities/foot prints on the surface of the earth
Land Use and Land Cover Changes
Changes that occur in land use and land cover over time based on satellite imagery analysis
Land Use and Land Cover Trends
Transitional changes in land use and land cover over a period of time
Buffer
An area of specified distance around a forest (in this case 5 km from the edge of the forest)
Geographical Information Systems (GIS)
Is a system designed to capture, store, manipulate, analyze, manage, and present geographical data
Coordinated Water Towers Conservation
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Remote Sensing
Process of obtaining data without being in physical contact with the object, as applied mainly by
space satellite in acquiring satellite imagery of the earth from space
Global Positioning System (GPS)
Is a network of orbiting satellites that send precise details of their position in space back to earth
and are used to provide position on the earth surface
Ecosystem services
Are the many and varied benefits that humans freely gain from the natural environment and from
properly-functioning ecosystems
Ecosystem values
Measures the importance of ecosystem services to people
Total Economic Valuation
It is a tool for determining the benefits of an environmental system to people by assigning monetary
value to all ecosystem goods and services
Plantation Establishment Livelihood Improvement System (PELIS)
Scheme run by Kenya Forest Service (KFS) to help increase forest cover and restore degraded forests
in the country whereby Forest Adjacent Communities (FAC) are allocated plots to inter plant tree
seedlings and crops and care for seedlings until they form a canopy
River flow
Volume of water flowing on a stream at a given time
Biodiversity
The variety of plant and animal life in the world or in a particular habitat, which is usually considered
to be important and desirable
Endemic species
These are plants and animals that exist only in one geographic region.
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1.0 Introduction
Water Towers are elevated geographical areas comprising mountains, hills, and plateaus
where the topography, geology, soils and vegetation support reception, retention, infiltration,
and percolation of precipitation and storage as ground water, that is eventually released
through springs, streams, rivers, swamps, lakes, and oceans to sustain connected biodiverse
ecosystems and is harnessed for use. The Water Towers are multi-functional and provide
significant ecosystem goods and services that are important for the livelihoods, hydrology and
biodiversity of the surrounding communities and the wider region in which they occur. The
ecosystem goods from the Water Towers include provision of firewood, honey, pasture, herbs
and medicinal plants, and water for domestic and livestock production. The environmental
services include provision of carbon sinks for climate change mitigation, water purification
and storage for recharge of ground water and rivers, and being reservoirs of biodiversity for
flora and fauna.
Water towers vary in size, shape, drainage patterns and features. There are five major water
towers legally recognized in Kenya namely; the Mau Forest complex, Mt. Kenya, the Aberdares,
the Cherangany hills and Mt Elgon. In addition, 13 more water towers have been gazetted
since 2012 (Fig. 1.1) and 70 more proposed by various stakeholders across the country (Table
1.1).

Water is the most critical resource issue of our lifetime and our children’s lifetime.
The health of our waters is the principal measure of how we live on the land.
By Luna Leopold

Coordinated Water Towers Conservation
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Figure 1.1: Gazetted Water Towers in Kenya
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Table 1.1: Proposed Water Towers by various stakeholders for Gazettement
Kajiado County
Ngong hills
Namanga hill
Emali hills
Maparasha hills

Nyamira County
Manga hills
Sironga wetland

Machakos County
Machakos hills
Kibauni hills
Kanzalu hills
Matetani hills
Iveti hills
Oldonyo Sabuk

Meru
Imenti hills
Ngaya hills

Embu
Kirimiri hills
Kiang’ombe hills

Homa Bay
Gwassi hills

Nyeri County
Karima hills
Tumutumu hills
Kiamacheru hills
Nyara hills
Nyeri hills

Kilifi County
Mwangea hills

Baringo County
Tugen hills

Kisii
Nyangweta hills
Sameta hills
Taracha hills
Nyacheki hills

Elgeyo Marakwet
Elgeyo hills

Taita-Taveta
Taita hills
Kasigau hills

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

Nakuru County
Subukia
escarpment

Nandi County
Kibirong swamp
Kingwal swamp

Narok
Mt. Suswa

Lamu County
Lake Kenyatta

Turkana
Loima hills

Coordinated Water Towers Conservation
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Migori
Maeta hills
Magaimuya hills
Taragwiti hills
Laikipia
Mukogodo hill

Nyandarua County
Maungu hills

Kitui County
Mutito hills

Kiambu
Kikuyu escarpment

Endau hills
Kajiado County
Nguruman
Escarpment

Kavonge/
Museve hills
Mutuluni hills
Mumoni/

Uasin Gishu
Leseru Swamp

West Pokot.
Chebuko/kamalegon
Karasuk hills

Ngaikuyu hills
Kyawea hills
Mutha hills
Nuu hills

Water towers influence every aspect of the
economy including agriculture (irrigation),
energy (hydropower), tourism (wildlife),
urban development (water supply) and
industry (water supply). Protection and
conservation of these important ecosystems
continues to face a number of challenges
such as rapid population growth whose spiral
effects include increased land fragmentation,
encroachment on ecologically sensitive
areas and over exploitation of declining
natural resources within the Water Towers
ecosystems. The result has been adverse
environmental impacts such as drying up of
rivers, dams and springs; loss of biodiversity
and changes in micro-climatic conditions
(Figure 1.2).
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Figure 1.2: Causal Loop Diagram Illustrating Threats
facing water towers. Note: The positive (+) sign denotes an

increasing effect while the negative (-) sign denotes a decreasing effect)

1.1 Overview of the Status Reports
As it envisages being a global leader in Sustainable Management of Water Towers, KWTA commits
to restore, conserve and manage the Water Towers and their ecosystems through coordination
and conservation for Socio-economic development. To achieve this, there is need to provide
accurate data and information as a tool to guide informed decision making in the conservation
and management of the Water Towers. The information provides indications on the temporal and
spatial changes in the Water Tower ecosystem while identifying the level of degradation and the
causal factors. Further, it assists Government and non-Government stakeholders to identify priority
measures for safeguarding the health and resilience of the ecosystems. The information collected
also informs the alternative livelihood options to be implemented to alleviate pressure exerted on
the Water Towers ecosystems.

1.1.1 Structure of the report
i. Introduction
ii. Methodology of the study
iii. Location, size and bio-physical attributes;
iv. Biodiversity
v. Hydrological attributes for the critical water catchment areas;
vi. Land use and land cover changes between 1990 and 2018;
vii. Socio-economic status and livelihoods of the surrounding communities;
viii. Threats and challenges facing the Waters Tower

“Life depends on water, the reservoir depends on you.”
From best slogans for save water awareness and scarcity
Coordinated Water Towers Conservation
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ix. Profile of stakeholders and their roles in the sustainable management of the Water Towers and;
x. Proposed measures for conservation and rehabilitation of the Water Towers.

1.2 Methodology
1.2.1 Socio-economic Data Collection
Socio-economic data was collected to understand and bring out the interaction between the local
communities and the Water Towers. The data collected would also inform the alternative livelihood
programs to be implemented.
This set of data was collected through administration of questionnaires. The respondents were
stakeholders with the mandate of managing water towers resources as well as those living within
the Water Tower. Focused group discussions were also held at the location level. The population
density map was generated based on 2009 demographic data. Actual densities were computed
using ArcGIS and displayed as choropleth map at sub location level.

1.2.2 Land Cover and Land Use Assessment
Multiple analytical methods were used to study and interpret Land Cover and Land Use (LCLU)
changes and explore the drivers and socio-economic impacts over time and space. Geographic
Information System (GIS) and Remote Sensing (RS) techniques were used to carry out LCLU
assessment (Figure1.3). Classified LCLU from the satellite imagery using Random forest classifier
were validated using ground truthing points collected during fieldwork. The LCLU changes in the
Water Towers were determined by undertaking image differencing of 1990 image with the latest
classified image using ERDAS Imagine software and statistics tabulated as conversion matrix using
Microsoft Excel.
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Figure 1.3: Process of mapping land cover and land use in the Water Tower

“We spend billions of dollars looking for life on other planets and spend trillions
killing this one” Adopted from 40 clever environmental slogans, posters and quotes

1.2.3 Assessment of Degradation Status
In order to determine degradation levels, LCLU maps were overlaid with slope data using weighted
overlay in ArcGIS. The weight of influence was set to range between 1-3 whereby ‘1’ has little or no
influence on degradation and ‘3’ has the highest probability of being degraded. The overall weights
of influence for the two datasets were set at 60% for the land cover and 40% for the slope. This
means an area with less vegetation cover and steep slope has high likelihood of being degraded and
the same area provides an opportunity for rehabilitation. The degradation map was validated using
ground truthing data which included GPS points of gullies and areas where trees have been cleared.

Coordinated Water Towers Conservation

7

8

Shimba Hills Water Tower Status Report

Shimba Hills
Water Tower
Key Highlights
• One of the largest coastal lowland forests
covering 91,378 ha and consists of a National
Reserve and two forest blocks (Mkongani North
and Mkongani East)
• Hot and humid climate with a temperature
range of 19-36°C and average annual rainfall of
1,150 mm on the Eastern (windward) side but
less than 500 mm for the leeward western side.
• Source of major rivers such as Marere,
Mukurumudzi and Mkanda that provide water
to Mombasa, Kwale and parts of Kilifi Counties
in addition to 60 springs found within the
Water Tower
• Listed as one of the 25 biodiversity hotspots in
the world and endowed with varied species of
flora and fauna, some of which are unique and
endemic to the ecosystem
• The average landholding size is 2-4 acres per
household and few households own more than
15 acres
• The total population in 2009 was 270,079
people with an average population density of
134 persons per square kilometer
• In 2018, the dominant LULC in the gazetted
forest boundary was forestland (59%) and
grassland in the buffer zone (80%)
• The area under forestland within the gazetted
forest boundary increased by 18% between
1990-2018 while grassland within the buffer
zone declined marginally by 7.8%

Proposed
Interventions

Key Threats
and Challenges
•
•
•
•
•

Illegal logging
Human and wildlife conflict
High poverty levels
Charcoal production
Soil erosion

• Training the public on suitable
soil and water conservation
practices
• Enforce land use regulations
that prohibit farming on steep
slopes
• Reforestation of the degraded
areas
• Engage
the
community
in
conservation
and
management
• Enhance enforcement and
apprehend culprits involved in
illegal activities
• Provide alternative sources of
energy
• Protection and conservation
of critical sources of water
• Promote alternative income
generating activities

Coordinated Water Towers Conservation
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2.0 Geographical location
Shimba Hills Water Tower is about 33 km South of Mombasa City. It is one of the largest coastal
lowland forests in East Africa located in Matuga and Kinango sub-Counties of Kwale County (Fig.
2.1). The size of the Water Tower is 91,078 ha and consists of a National Reserve (19,000 ha),
Mwaluganje Elephant Sanctuary (1,676 ha) and two forest blocks (Mkongani North (1,159 ha) and
Mkongani West (1,401 ha). It stands at an altitudinal range of 100 m - 462 m above sea level.

Figure 2.1: Location of Shimba Hills Water Tower

Water, like religion and ideology, has the power to move millions of people. Since the very birth of
human civilization, people have moved to settle close to it. People move when there is too little of
it. People move when there is too much of it. People journey down it. People write, sing and dance
about it. People fight over it. And all people, everywhere and every day, need it.
By Mikhail Gorbachev, Former President of Union of Soviet Socialist Republics (USSR).
Coordinated Water Towers Conservation
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2.1 Climate
The climate in Shimba Hills Water Tower is hot
and humid. The rainfall pattern is bimodal with
long rains falling between April-July and short
rains in October-November. Average rainfall on
the Eastern (windward) side of the hills is 1,150
mm but less than 500 mm for the leeward
western side. The hills receive a higher amount
of rainfall (10-20%) compared to the lowlands.
The temperature in the area ranges between
19-36°C, with the coolest months being July
and August and February the hottest.

2.2 Hydrology
Shimba Hills Water Tower plays a key role
in providing water in the coastal region as
it is a source of four permanent rivers that
12
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supply water to Mombasa, Kwale and parts
of Kilifi Counties. These are rivers Marere,
Mukurumudzi, Manjera and Ramisi (Fig.
2.2). However, these rivers have experienced
significant changes in the river flow volume,
increased siltation, and increased turbidity,
changes in river courses, flooding downstream
and drying up of some rivers (rivers/streams
becoming seasonal). These changes are linked to
human induced forest cover change attributed
to illegal logging, conversion of forest area to
crop land, encroachment of both forest area
and riparian areas.
The Water Tower is endowed with several
springs found within private lands, public land
and the protected zones (Table 2.1 and Figure
2.2). Major dams within the region are Mkanda
and Base Titanium.

Figure 2.2: Rivers and catchment areas in Shimba Hills Water Tower

Coordinated Water Towers Conservation
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Table 2.1: Springs within Shimba Hills
No.

Name

Location

Status

1

Marere Spring

Mwaluphamba

Permanent

2

Kwakuremwa

Tsimba

Permanent

3

Chiburani

Tsimba

Seasonal

4

Vidzangani

Mbuguni

Permanent

5

Vienzeni

Tsimba

Seasonal

6

Joroni

Tsimba

Permanent

7

Mwandifu

Tsimba

Permanent

8

Guguni

Tsimba

Permanent

9

Mwandia

Tsimba

Permanent

10

Madzingamungu

Gandini

Seasonal

11

Mwadabara

Mwaluphamba

Permanent

12

Gombaumale

Gandini

Seasonal

13

Chenukeni

Gandini

Permanent (salty)

14

Sheldrick

Majimboni

Permanent

15

Mweza

Kinango

Seasonal

16

Chombo

Tsimba

Permanent

17

Ndungo

Gandini

Permanent

18

Hodi

Kinango

Seasonal

19

Chindini

Gandini

Permanent

20

Mwabea

Gandini

Permanent

21

Dzinyenzeni

Kinango

Permanent
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No.

Name

Location

Status

22

Bujubuju

Golini

Permanent

23

Mwachale

Golini

Permanent

24

Chibundani

Golini

Permanent

25

Majimoto

Mangawani

Permanent

26

Mwele

Mwaluphamba

Seasonal

27

Mzukani/Lunguma

Mbuguni

Permanent

28

Pembe

Tsimba

Permanent

29

Chipungoni

Tsimba

Permanent

30

Chitsanze

Golini

Permanent

31

Nadi

Tsimba

Permanent

32

Minywani

Tsimba

Permanent

33

Mwajirani

Tsimba

Permanent

34

Vitoroni

Tsimba

Permanent

35

Matogweni

Tsimba

Permanent

36

Mwachinga

Mbuguni

Permanent

37

KwaMwamache

Tsimba

Permanent

38

Mwachome

Tsimba

Permanent

39

Ndagoni

Mbuguni

Permanent

40

MnaziMwenga

Mbuguni

Permanent

41

MadziVivani

Tsimba

Permanent

42

Nyando

Golini

Seasonal

43

Bumbani

Golini

Permanent

Coordinated Water Towers Conservation
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Table 2.2: Springs within Private land in Shimba Hills
No.

Name

Location

Status

1

Kwa kitolonge

Majimboni/ Makobe

Permanent

2

Kwa Ngete

Majimboni/ Makobe

Permanent

3

Kwa Mutava

Majimboni/ Makobe

Permanent

4

Kwa Ndunge

Majimboni/ Makobe

Permanent

5

Kwa Kilonzo

Majimboni/ Makobe

Permanent

6

Kwa Ngulu

Majimboni/ Makobe

Permanent

7

Kwa Ndungwa

Majimboni/ Makobe

Permanent

8

Kwa Kimeu

Majimboni/ Makobe

Permanent

9

Kwa Mulei

Majimboni/ Makobe

Permanent

10

Kwa Mukozi

Majimboni/ Makobe

Permanent

11

Kwa Mweyembeni

Majimboni/ Makobe

Permanent

12

Kwa Mweu

Majimboni/ Makobe

Permanent

13

Kwa Kiema

Majimboni/ Makobe

Permanent

14

Kwa Ngui

Majimboni/ Makobe

Permanent

15

Kwa Mbuli

Majimboni/ Makobe

Permanent

Water and air, the two essential fluids on which all life depends, have become
global garbage cans. By Jacques Yves Cousteau.

Coordinated Water Towers Conservation
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River Marere

2.3 Biodiversity
Shimba Hills Water Tower is endowed with varied species of flora and fauna, some of which are
unique and endemic to the ecosystem. The hills are listed as one of the 25 biodiversity hotspots in
the world.

2.3.1 Flora
Shimba hills have high plant diversity as they hold more than half of Kenya’s rare trees. According
to Luke 2005, a total of 1,396 plants that are indigenous or are considered naturalized are found
within Shimba hills. As well, exotic crop and ornamental plants have also been recorded which in
18
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total represent 44% of the coastal flora (34 %
of the K7 area of FTEA) and 21% of the current
estimate for Kenya’s flora of 6500 species.
These plant records are distributed amongst
143 families and 686 genera.
The Water Tower has a heterogeneous mosaic
of vegetation, including grassland, scrub and
exotic plantations. The major forest types
include tall Milicia forest on the deep soils
on the plateau top (in Longomwagandi and
Makadara forests, and near Kwale town), and on
the western escarpment Afzelia Erythophoeum
forest, covering much of the Eastern and
Southern escarpment; Paramacrolobium forest
on particular steep scarp slopes to both East and
Mkongani West; and Manilkara-Combretum
forest in the lower, Western sector of the plateau.
The biggest single patch of forest is the SouthWestern sector, including Mkongani North and
West. Further East and North, the forest breaks
up into a complex mosaic interspersed with
scrub and grassland. Very few forest patches
are entirely isolated from each other.
At-least two Kayas, Kwale and Longomwagandi,
are located within the National Reserve. A fenced
elephant corridor connects the Shimba hills
with Mwaluganji Forest Reserve/Mwalungaje
Elephant Sanctuary to the North.
Coordinated Water Towers Conservation
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2.3.2 Fauna
Shimba Hills Water Tower has a high density of
wildlife population that include three of the big
five i.e elephant. (Loxodanta africana), buffalo
(Syncerus caffer ) and leopard (Panthera pardus).
The other common include bushbuck, monkey,
baboon and small mammals such as elephant
shrew (Rhynchocyon petersi), Bushy-tailed
mongoose (Bdeogale crassicauda) and bush pig
(Potamochoerus larvatus). The ecosystem also
boasts of Kenya’s only population of the Sable
antelope (Hippotragus niger) whose numbers
were dwindling.
Mammalian species that have disappeared
from the Water Tower include Lion (Panthera
leo), Black rhino (Diceros bicornis) and Cheetah
(Acinonyx jubatus) owing to poaching, change
of habitat, and un-availability of prey.
The Water Tower is rich in avifauna with a record
of 111 bird species, out of which 22 are endemic

20

Shimba Hills Water Tower Status Report

to the coastal region among them are: Ostrich
Eagle, African Hawk; Falcon, Cuckoo; Guineafowl, Kenya Crested; Honey guide, Greater;
Hornbill, Crowned; Quail, Blue; Sunbird,
Uluguru. Other bird species of concern included
Southern Banded Snake Eagle, Fishers Turacco,
Spotted ground thrush, Sokoke Pipit, East coast
Akalat and Plain Backed Sunbird. Other bird
species include Red-necked Spurfowl, Croaking
Cisticola and Zanzibar Red Bishop.
Shimba Hills Water Tower serve as a migratory
route for Palearctic migrants such as Cuculus
canorus and Oriolus oriolus in the months of
March and April. The grasslands hold localized
species such as Francolinus afer, Cisticola
natalensis and Euplectes nigroventris. Regionally
threatened species include Hieraaetus ayresii;
Stephanoaetus
coronatus;
Erythrocercus
holochlorus; Pitta angolensis; and Anthreptes
neglectus (BirdLife International (2019).

Reptile species like the Green Keel-bellied
Lizard (Gastropholis prasina) are found in the
Water Tower. Amphibians species include
coastal endemics such as Bunty’s Dwarf
Toad (Mertensophryne micrannotis), rangerestricted Caecilian Boulengurula Forest banana
frog (Afrixalus sylvaticus) and Hyperolius
rubrovermiculatus. The latter two species are in
also listed as endangered by IUCN.
Shimba Hills is rich in butterfly species with over
295 species recorded. Key species include the
rare Acraea aubyni and Neptis rogersi, and the
endemic Charaxes acuminatus shimbaensis.

Butterflies swarm after the rains in April/ May
each year.

2.4 Population
The total population in Shimba Hills Water Tower
was 270,079; of which 139,167 are women and
130,912 men (KNBS, 2009). Dzombo location
has the highest number of persons (41,509),
while Shimba hills has the least (Figure 2.3).
The main ethnic communities are the Digo and
Duruma who belong to the Mijikenda ethnic
group of Coastal Kenya region.

Figure 2.3: Number of Persons per Location in Shimba Hills.
Coordinated Water Towers Conservation
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The overall population density was 134 persons per km2. Tiwi location had the highest population density
of 393 persons per km2 and Shimba hills location the least (Figure 2.4).

Figure 2.4: Population Density (person/km2) in Shimba Hills Water Tower.
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2.5 Socio-economic
activities
The communities living in Shimba Hills Water
Tower include Digo, Duruma and Kamba. Most
of households have acquired land through
inheritance and buying from others. The average
landholding size is 2-4 acres per household and
few households own more than 15 acres. The
people in the dry low lying villages often move
into the upper region (buffer zone of the forest)
during the dry season to grow crops.
The main economic activity is crop production

for both domestic consumption and income
generation (accounted for 80.6% of the total
household income). Major cash crops grown
include bixa, mangoes, oranges, passion fruits,
pawpaw, hot pepper. Food crops include maize,
cow peas, beans, vegetables, cassava and sweet
potatoes. Livestock farming is also practiced
where they keep cattle, goat and sheep. Poor
agronomic practices as a result of limited skills
and knowledge on crop and livestock husbandry
coupled with poor rainfall have led to continued
low productivity. It is also noted that there is
limited uptake of suitable technologies and
innovations due to inadequate agricultural
extension services

Coconut and Maize farm
Coordinated Water Towers Conservation
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Agroforestry is commonly practiced. Tree species planted include bixa, Arborea, eucalyptus, Afzelia
quenzensis (Mbambakofi), Grevilia robusta and Milicia excelsa (Mvule). The tree seedlings are
either sourced from the forest (self-collection) or purchased from KFS, CBOs and self-help groups.

2.6 Ecosystem Services and Values
The communities within the Water Tower have access to both Non-Wood Forest Products (NWFPs)
and Wood Forest Products (WFPs). This includes wood for fuel and charcoal, poles and timber for
construction purposes. Over 90% of fuel used by households is in the form of charcoal and firewood
sourced from gazetted forests and private farms. A few use kerosene and gas sourced from major
towns such as Kwale, Kinango, Tiribe, Shimba and Ukunda. The ecosystem also facilitates ecotourism
activities through nature walks, scenic attraction, game drives, birds and butterfly watching.
The Water Tower also provides ecological functions such as carbon storage, nutrient cycling, water
and air purification, and maintenance of wildlife habitat. There are social and cultural benefits such
as recreation, traditional resource uses. The Kaya forests within the Water Tower have spiritual
significance to the Mijikenda people.
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2.7 Land Cover Land Use Classification
The major land cover in the gazetted forest area is forest (82%), followed by cropland (10%) and the least is
open water and other land (Fig. 2.5). The presence of cropland and absence of otherland in the forest is an
indication of encroachment mainly for agriculture.

Figure 2.5: Land cover and Land use in the gazetted forest area of the Water Tower

Coordinated Water Towers Conservation
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Within the buffer area, the major Land cover is cropland (55%), and the least is otherland at less than 1%
(Fig. 2.6). Cropland covers both annual and perennial crops. The common crops grown are coconut and
cashew nuts for commercial utilization and maize, beans, cassava, bananas and vegetables for subsistence
use. There is adequate vegetation cover along riverine areas with a few sections covered with banana
plants.

Figure 2.6: Land cover and Land use in the buffer area of the Water Tower
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Bananas planted along the riverine

Cropland.
Coordinated Water Towers Conservation
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2.7.1 Land cover and land use trend analysis
Over the period, 1990 – 2018, the net change within the gazetted forest varied from one LCLU class to
another. Grassland showed the most decrease while forest and cropland showed the highest increment
(Fig. 2.7). This means that grassland was converted to either forest or cropland.

Figure 2.7: Net changes in LCLU categories in the gazetted forest from 1990 – 2018
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Coconut Plantation
Coordinated Water Towers Conservation
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Based on the trend analysis, there were no major changes (increase or decrease) within the vegetation
classes between 1990 and 2014 (Fig. 2.8). Changes were recorded between 2014 and 2018 where forest
and cropland increased by 3,353 ha and 1,879 ha respectively while grassland decreased by 5,269 ha (Fig.
2.8). Otherland and open water did not record any significant changes for the period between 1990 and
2018.

Figure 2.8: Land cover land use trend analysis in the Gazetted forests
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Within the buffer area, the net changes showed that cropland recorded the highest increment of 30,314 ha
while grassland had the highest decrease to a record of 43,870ha for the period between 1990 and 2018
(Fig. 2.9). This was similar trend observed in the gazetted forests where grasslands decreased to the benefit
of cropland and forest.

Figure 2.9: Net changes in LCLU categories in the buffer area from 1990 – 2018

Coordinated Water Towers Conservation
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The trend analysis indicates that there were no major changes within the different LCLU classes between
1990 and 2014. However, in 2014 to 2018, there was significant decrease in grassland by 44, 201 ha while
cropland and forest increased by 26,569 ha and 17,299 ha respectively (Fig.2.10). These results conform to
the net changes discussed above.

Figure 2.10: Land cover land use trend analysis in the buffer area
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The overall observation on the LCLU trends in the Water Tower is that forest and cropland has increased at
the expense of grasslands (Fig. 2.11)

Figure 2.11: Land Cover Land Use classification map for Shimba Hills Water Tower
Coordinated Water Towers Conservation
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Plantation forest with Casuarina spp.
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2.7.2 Land Cover Land Use change detection 1990 – 2018
Change detection in the Water Tower shows that 680 ha, 16,691 ha, 18,845 ha, 15 ha for cropland, forest,
grassland and wetland respectively, remained under the same LCLU class from 1990 to 2018 (Table 2.4).
The significant conversions from one class to another were recorded in cropland, otherland and grassland
within the same period. About 25% (371 ha) and 29% (441 ha) of cropland was converted to forest and
grassland respectively. Approximately 42% (32,179 ha) and 26 % (18,845 ha) of grassland was converted
to croplands and forest respectively, while 42 % (43 ha), 22% (24 ha), 22 ha and 16 ha of other land was
converted to cropland, forest, grassland and wetland respectively.

Table 2.4: Change detection matrix, 1990 – 2018
2018
Cropland
Area
(Ha)
1990 Cropland

680

Forestland

1124

Grassland

32179

Otherland

43

Wetland

1

Grand Total

34027

Forestland
%Area
45
6
46
41
7

Area
(Ha)
371
16691
18557
24
1
35644

Grassland

%Area Area
(Ha)
25
87
26
22
6

441
1369
18845
22
1
20678

Otherland
%Area Area
(Ha)
29
7
27
21
7

4
9
172
1
0
185

%Area
0
0
0
1
0

Wetland
Area
(Ha)
8
30
404
16
15

%Area
1
0
1
15
80

471
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2.8 Degradation status
Assessment of degradation levels indicated that a 37% (34,247 ha) of the Water Tower face high level of
degradation, while 39 % (35,726 ha) faces low level of degradation (Fig. 2.12). The areas classified with high
levels of degradation recorded over 40% slope and less than 60% vegetation cover. These are found outside
the protected areas within the Water Tower mainly on the Western, Northern and Eastern locations (Fig.
2.13). This should therefore be prioritized for rehabilitation.

Figure 2.12: Degradation levels in Shimba Hills Water Tower
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Figure 2.13: Degradation map of ShimbaHills water tower
Coordinated Water Towers Conservation
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2.9 Stakeholders
Several stakeholders support the conservation and management of Shimba Hills Water Tower. The
stakeholders include state institutions, non-state organizations and the local community (Table 2.3).
Table 2.3: Key Stakeholders in Shimba Hills and their functions
No
Institutions
State
1.
Kenya Water Towers Agency
2.
3.
4.
5.
6.
7.
8.
9.

10.

11.
12.
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Kenya Forest Service
Kenya Wildlife Service
National Environment Management
Authority
Kenya Water Tower Agency

Mandate
Coordinates and oversees the Conservation, protection and
sustainable management of all Water Towers.
Conservation and management of all gazetted forests
Conservation and management of wildlife in Kenya
Supervision and coordination on environmental issues

Coordination and overseeing the conservation and
management of water towers
Water Resources Authority
Regulation and protection of water resources
County Government of Kwale
Conserve, protect and manage all public forest within the
county
Kenya Metrological Department
Weather forecasting/ early warning
Ministry of Interior and Coordination of Provision of security and safety to people and property,
National Government
promotion of national cohesion and coordination of National
Government functions.
Kenya Forestry Research Institute
Conduct research and provide information and technologies
for sustainable development of forestry and allied natural
resources for socio-economic development   
National Drought Management
Early warning on drought occurrence, effects and preparedness
Authority
Water Sector Trust fund
Finance the development and management of water services in
the marginalized and underserved areas

Shimba Hills Water Tower Status Report

No
Institutions
Non-state
1.
Plan International
2.

Community Forest Association

3.

Water resource User Association

4.

Kwale County Natural Resources
Network
Shimba Hills Forest Guides Association
(SHIFOGA)
Shimba Hills Community Forest
Associations (SHICOFA)
Kaya Elders

5.
6.
7.
8.
9.

Mandate
Support on ecosystem conservation and livelihood
improvement
Creation of awareness and community sensitization on
conservation and management of forests
Engage in community sensitization on conservation and
management of water resources
Advocacy and conservation
Management and conservation of the forest through
community sensitization
Support on conservation of the Water Tower resources

Conservation of forest by creating awareness on the benefits of
the Water Tower
World Wildlife Fund (WWF)
Support on Conservation and livelihood improvement
International Centre of Insect Physiology Pests and disease control, research and support on
and Ecology (ICIPE)
conservation

10.

Bee keepers association

Support on environmental conservation

11.

Base Titanium

Support on conservation, research and livelihood improvement

State organizations such as KWS, KFS, KEFRI have made some effort in enforcement, research, awareness
creation and enhanced afforestation/reforestation programs (Table 2.4). Similarly, the non-state
organizations such as WWF, have supported communities on alternative livelihood programs, enhanced
awareness creation/environmental education, partnership and proposal writing geared towards sustainable
conservation of the Water Tower.

We must treat water as if it were the most precious thing in the world, the most
valuable natural resource. Be economical with water! Don’t waste it!
We still have time to do something about this problem before it is too late.
By Mikhail Gorbachev, Former President of Union of Soviet Socialist Republics (USSR)
Coordinated Water Towers Conservation
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2.10 Threats and Challenges
(i) Illegal logging
This is driven by high dependence and preference
of timber as a building material. Commercial
exploitation is driven by ready market is available in
Ukunda. The targeted species include Milicia excels,
Combretum schumannii and Afzelia quanzensis
where ready. This threat is common in unfenced
areas of the forest.

(ii) Human wildlife conflict
A section of the Reserve has been fenced to keep
off wildlife from settled areas. However, cases of
human wildlife conflicts involving elephant and
baboons are often reported. This is common during
the dry season when food resources within the
protected area become limiting forcing the animals
to move in search for food.

(iii) Poverty
Poverty has occasioned many threats facing Shimba
Hills Water Tower. This is exacerbated by a rapidly
growing population which directly depends on the
diminishing resources within the Water Tower to
sustain livelihoods. There is continuous conversion
of forest land into farmlands for subsistence farming
to feed the growing population.
40
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(iv) Low literacy level
Community members have low access to education,
which is attributed to lack of adequate facilities,
cultural practices (preference to educating boys)
and poverty. This contributes to low levels of
awareness and technical knowledge on sustainable
conservation of the Water Tower and income
diversification.

(v) Charcoal Production
There is high dependence on charcoal and firewood
for fuel. High level of poverty and limited household
income avenues has pressed the community to sell
charcoal for income. This is common in Kinango
area.

(vi) Unsustainable farming practices
Rain-fed agriculture is commonly practiced in the
Water Tower. This is however unsustainable on
the drier areas where rainfall is unreliable hence
threatening food security. Poor farming practices
such as cultivation along the contours increases
chances of soil erosion which eventually develops
into gullies.

(vii) Soil erosion
This threat is common on the Northern section of

the Water Tower. The vegetation cover is very low exposing the soil to erosion by wind or water. This reduces
soil fertility as top soil is washed away. The deposition of the soil in the rivers also lowers water quality and
causes sedimentation on dams and pans reducing their capacity.

Sand harvesting.

Plate 2.3: Soil erosion in the buffer zone north of the Water Tower

Coordinated Water Towers Conservation
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2.11 Proposed Interventions
Table 2.5 gives a summary of the threats, challenges, potential impacts, proposed interventions. Some of
the key proposed interventions include:
(i) Creation of awareness on the importance of conserving the Water Tower.
(ii) Promote sustainable land management practices that prohibit farming on steep slopes while
maintaining the required ground cover to avoid soil erosion.
(iii) Reforestation of the degraded areas of the Water Tower using indigenous tree species
(iv) Engage the community in conservation and management of the Water Tower through the support of
CFAs and CBOs.
(v) Enhance law enforcement to curb illegal activities e.g. logging and charcoal production.
(vi) Seek for and provide alternative sources of energy to reduce the dependence on firewood from the
Water Tower.
(vii)Protection of critical sources of water such as the springs and rivers,regulate water abstraction for
major springs and rivers.
(viii) Promote alternative livelihood activities to diversify income sources.
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Table 2.5: Proposed Interventions for Threats and Challenges in Shimba Hills.
Threat/Challenge

Impact

Illegal logging

1.
2.
3.
4.
5.

Charcoal production

1.
2.
3.
1.
2.
3.
4.
5.

Encroachment

Low literacy levels

Proposed Interventions
Reduced forest cover
Soil erosion and soil loss
Loss of ecological services
Loss of biodiversity
Desertification

Reduced forest cover
Increased soil erosion
Loss of biodiversity
Reduced forest cover
Loss of ecological services
Reduced land cover
Human and wildlife conflict
Decreased economic value of
water towers
6. Erosion leading to siltation.
1. Overexploitation of resources
2. Non-compliance to
environmental laws

Human Wildlife
conflict

1.
2.
3.
4.

Loss of life and injury
Destruction of crop
Poaching
Damage to infrastructure

Poverty

1. Over-exploitation of the Water
Tower resource
2. Increased land degradation

1. Effective enforcement of the law
2. Rehabilitation of degraded areas

1. Promote green energy sources
2. Rehabilitation
1.
2.
3.
4.

Rehabilitation
Awareness creation
Securing water towers
Reclamation of encroached land

1. Creation of awareness
2. Environmental education in schools

1. Use of innovative ways to deter
Problem Animals
2. Fencing of conflict hotspot areas

1. Capacity building
2. Provide Alternative livelihood activities

Coordinated Water Towers Conservation
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3.0 Implementation Matrix
No

Threats

Recommendation

Low literacy
Level on
water towers
conservation

Civic Education and Continuous 10
sensitization on
environmental issues
including climate
science, adaptation
Capacity building
Continuous 30

High Poverty
Level

Integrate
Environmental
Education in Schools
Initiation and
Implementation
of sustainable
IGAs. (Livelihood
diversification I.e.
beekeeping, ecotourism, aloe vera
farming, aqua
culture, climate
smart agriculture)
Awareness
on catchment
conservation.
Adoption of Climate
change mitigation
measures.

Climate
Change
impacts
(extended
dry season,
flash floods,
emergence of
crop resistant
Develop Early
pests)
warning system for
the water

Period
(Years)

5

Budget Responsibility
(Kshs. M)

20

5

15

5

20

3

15

Expected
Outcome

County Government
of Kwale, NEMA,
WWF, KFS, Red Cross,
Institute for Law
and Environmental
Governance, Base
Titanium, Kwale County
Natural Resources
Network, KWTA,
County Government

Increased
awareness on
conservation of
the Water Tower

KWTA, County
Government of Kwale,
KWS/KFS, National
Museums of Kenya,
NGOs, SCOs, Base
Titanium

·

KWTA, County
Government of Kwale,
KFS, NMK, NGOs, SCOs
KWTA, County
Government of Kwale,
KFS, NMK, NGOs, SCOs

·

NDMA, KMD, WRA

·

·

Reduced
dependence
on water
towers
resources
Improved
livelihood
status

Improved
monitoring
of climate
change
impacts
Increased
mitigation
of climate
change
impacts
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No

48

Threats

Recommendation

Charcoal
Production

Facilitate access to
5
affordable and clean
energy
Alternatives such
as briquettes and
energy saving jikos
5
Reforestation
through tree growing
on farms

Shimba Hills Water Tower Status Report

Period
(Years)

Budget Responsibility
(Kshs. M)
20

50

Expected
Outcome

KWTA, CG
· Improved
National Government/
forest cover
KFS, NMK, NGOs, SCOs, · Improved
KCNRN
livelihoods
· Increased
biodiversity
CGK, WRUAs,
Community, KFS
KWTA, KWS, BTL, RED
CROSS
SHICOFA,
TSUMBUCOFA, KCNRN
WWF, PLAN
INTERNATIONAL,
COMTOUCH K,
Samaritan purse
WCK+KWAPAG
Coast calcium
Lafarge eco systems

No

Threats

Recommendation

Period
(Years)

Budget Responsibility
(Kshs. M)

Expected
Outcome

Human
Wildlife
Conflict

Training and
sensitizing
Community on how
to minimize human
wildlife conflict
Erect and maintain
game proof fence
within the protected
area.
Protection of
migratory routes

3

20

KFS, KWS, WWF, Red
Cross, Water Towers
Agency, SHICOFA,
CWCC

·

KWS
KWTA, County
Government of Kwale

·

2

50

2

20

Develop rapid early 2
warning and advisory
services
Poaching (for Sensitize
3
game meat) communities to stop
the practice

15

20

·

·

Illegal logging Strict enforcement
for timber
of the Law
and posts
Rehabilitation of
degraded areas
Sensitize
communities to stop
the practice

2

12

3

15

1

20

KWTA, CG, NATIONAL
GVT, KWS/KFS, NMK,
NGOs, SCOs

·

KFS, CGK

·

Kwale County Natural
Resources Network
(KCNRN)

Reduced
incidences
of wildlife
Improved
biodiversity
status

Reduced
poaching
incidences
Improved
biodiveristy
status
Reduced
incidence
of
illegal
logging of
indigenous
trees
Increased
forest cover
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No

Threats

Recommendation

Poor
coordination
and
governance
structures

Formation of
2
Multi-stakeholder
coordination forum
Empowering
3
institutions
mandated to protect
the Water Tower

15

Littering
from Marere
bridge to
Kwale town

Strict enforcement
of the laws

10

NEMA, KFS, KWS, CBOs
and CFAs

10

KFS, KWS, Kenya
water towers, WWF,
NEMA and County
Government

Forest fires

50

Period
(Years)

2

Awareness
campaigns to drivers
and public and
vehicles owners
Awareness and
3
sensitization
meetings to
community living
adjacent to the
forest on the dangers
of forest fires.
Creating and
3
maintenance of fire
breaks.
Establish and
3
develop fire
management plan

Shimba Hills Water Tower Status Report

Budget Responsibility
(Kshs. M)
KWTA, KFS, KWS and
County Government of
Kwale

Expected
Outcome
Coordinated
water towers
conservation

20

10

12

Reduced
incidence of
forest fire

No

Threats

Recommendation

Period
(Years)

Budget Responsibility
(Kshs. M)

Cultivation
along the
river banks

River bank pegging
River banks tree
planting
Awareness and
sensitization to the
community living
adjacent to the
forest.
Uprooting at early
stage

3

40

Invasive
tree species
e.g. Lantana
camara
(Mshomoro)

Expected
Outcome

WRA, KFS, KWTA, KWS.
CGK, CFA, NEMA, CBOsI

2

30

KFS, KWS, NEMA and
CBOs
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4.0 Conclusion and General Recommendations
Assessment of the status of the Water Tower was successfully achieved using the different
methodologies employed. One major aspect presented is the classification of Land Cover and Land
Use which is a key aspect in defining ecosystem health and resilience. The threats and challenges
facing the Water Tower were also identified.
The following priority areas of interventions are proposed to ensure overall ecosystem health and
resilience of the Water Tower:
i.

Creation of awareness on the importance of conservation

ii.

Provision of alternative sources of livelihood

iii. Rehabilitation of degraded areas
iv. Promotion of green energy sources such as biogas and energy saving jikos
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Appendix I: Preferred species for rehabilitation and
their uses in Shimba Hills Water Tower
Purpose

Common Name

Botanical Name

Local Name

Charcoal

Zebra wood/Msasa
Coast sheoak
Blue gum
Pod Mahogany
Neem tree
Acacia
Brown ivory
Lucky bean tree
Horsetail beefwood
Blue gum
Round-fruited red milkwood

Brachystegia speciformis
Casuarina equisetifolia
Eucalyptus
Afzelia quenzensis
Azadirachta indica
Acacia nilotica
Berchemia discolor
Afzelia quenzensis
Casuarina equisetifolia
Eucalyptus globulus
Diospyros abyssinica
Mimusops obtusifolia

Mrihi
Mvinde
Musanduku
Mbambakofi
Mngololi
Mkilifii
Mugwembwa
Mgala
Mchira Ngombe
Mkulugongo
Mbambakofi
Mvinde
Musanduku
Mlala
MpitaMwitu
Mkongolo
Mtandarusi
Mng’ambo

Firewood
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Purpose

Common Name

Botanical Name

Local Name

Construction/
building

Bamboo
Malabar plum
African teak
Zebra wood/Msasa
Horsetail beefwood
Mangroove
Horseradish tree
Neem tree
Aloe vera
Blue gum

Syzygium cumini
Milicia excelsa
Albizia gummifera
Brachystegia speciformis
Casuarina equisetifolia
Rhizophora mucronata
Diospyros abyssinica
Moringa oleifera
Azadirachta indica
Eucalyptus spp.

Neem tree
Indian laburnum
Coral clusterpear
Blue gum
African teak
Lucky bean tree
African blackwood

Azadirachta indica
Cassia afroflStula
Uvaria scheffleri
Eucalyptus
Milicia excelsa
Afzelia quenzensis
Dalbergia melonoxylon

Bamboo
Mzambaraho
Mvule
Mchani Mbao
Mrihi
Mvinde
Mkoko
Mlala
Moringa
Mulungu
Mkilifi
Musanduku
Milicia
Mkilifi
Muhumba
Mdzala
Arborea
Musanduku
Mvule
Mbambakofi
Mpingo

Medicine

Timber

Carvings

54

Shimba Hills Water Tower Status Report

References
BirdLife International (2019) Important Bird Areas factsheet: Shimba Hills
County Integrated Development Plan (CIDP), 2013 – 2017. Kwale County
G.O.K. (2005): The Forests Act. Ministry Of Environment and Natural Resources
https://en.climate-data.org/africa/kenya/kwale/shimba-hills-749620/#climate-graph
Kenya Wildlife service. (2010). Kenya Eastern Arc Coastal forests (Arabuko- Sokoke Forest and 		
Shimba Hills National Reserve)
KNBS,2009: The Kenya Population and Housing Census
Luke Q. (2005). Annotated checklist of the plants of Shimba Hills, Kwale District, Kenya .Journal of
East African Natural History 94(1): 5–120 (2005)
Wass, P. (Ed.). (1995). Kenya’s Indigenous Forests: Status, Management and Conservation. pp 205.
IUCN, Gland, Switzerland, and Cambridge: U.K.
Williams, J.G. (1981). The Collins Field Guide to the National Parks of East Africa. The Stephen 		
Greene Press Inc., Lexington, Massachusetts, USA.
Philippa Dyson ,2010 Assessing the effects of protected area management on the livelihoods and
attitude of local communities in the Shimba Hills, Kenya, Imperial
CASWELL, P.V. and BAKER, B.H. (Ï953). Geology of the Mombasa, Kivale area. Government Printer,
Nairobi

Coordinated Water Towers Conservation

55

