Changes in Forest
Cover in Kenya's
Five “Water Towers”
2003 - 2005

Report prepared by:
Soala,

DRSRS KFWG
With support from the Royal Netherlands Embassy

November 2006




Changes in Forest Cover in

Kenya's Five "Water Towers”

Erick F. N. Akotsi

Senior Assistant Director

Department of Resource Surveys and Remote Sensing
P. O. Box 47146 - 00100

Nairobi, Kenya.

Michael Gachanja
Coordinator

Kenya Forests Working Group
P.O. Box 20110-00200
Nairobi - Kenya

Jacob K. Ndirangu

Senior Natural Resource Scientist

Department of Resource Surveys and Remote Sensing
P. O. Box 47146 - 00100

Nairobi, Kenya.

Kenya Forests Working Group
c/o East African Wild Life Society
Riara Road - Kilimani, Nairobi
Email: info@kenyaforests.org
www.kenyaforests.org

-

With support from the Royal Netherlands Embassy

November 2006

Printed on environmentally friendly paper.

Changes in forest cover in Kenya'’s five “water towers” 2003-2005




TABLE OF CONTENTS

FOREWORD ...ttt 3
ACKNOWLEDGEMENTS ..ottt 4
[0 INTRODUCTION ....outtitieeiseeseieieeseesees ettt 5
RO <o 1= PR STRRSTOTN 5
1.2 STUAY ATBA ..ottt s8££ E £ Rkt E Rttt 5
1.2.1 ADErdare RANQE fOrESTS .....c.ovireieiriicieesiese ettt 7

1.2.2 M. KENYA FOTESES ...ttt ettt s e s 7

1.2.3 MaU COMPIEX FOTBSES ...vveieieeeieirieie sttt s bbbttt s st en s 7

1.2.4 ML EIGON FOTBSES ..ttt ettt 7

1.2.5 ChEIaNQGANI FONBSES ...ttt ettt en st 7

2.0 METHODOLOGY .ottt 8
2.1 Selection Of SALEIILE IMAGES .. c.ovvrereeeiei ettt bbbttt s s e enes 8
2.2 Processing Of the SALEIIILE IMAGES ...cuevivierirrieeereee ettt 8
2.2.1 Geo-referencing of the year 2003 IMAYES .....cueuevriirrurrrieeieri ettt senes 8

2.2.2 Image to image registration for the year 2005 IMAJES .......coverirrirrieieirreeessseerese e eeeees 9

2.2.3 Normalized Difference Vegetation INAEX ..o 9
WA O 4 - T o 0 1= o 1o TSR 9

2.2.5 GIOUNG TrUENING vttt s ettt n s 9

2.2.6 Digitizing and Map COMPOSIION .......cvvriururiiireirtririreeeeesc et ses ettt ettt es et es s seteeesnses 9

3.0 RESULTS .ottt 9
3.1 MU COMPIEX FOFESES ....vieveiiereiete ettt s ettt s ettt b et 10
I | =T 0177 0] (=S £SO 29
3.3 ML EIGON FOTBSES ..ottt ettt et 34
BT O T=T Lol g T 0] €] SS TR 36
3.5 ADEIArE RANQE fOrBSTS ... ..vuiieiieieiiiciete ettt s sttt 39
4.0 DISCUSSION ...ttt 42
5.0 REFERENCES ..ottt 43

?

Changes in forest cover in Kenya's five “water towers” 2003-2005 N




FOREWORD

It is with great pleasure that | foreword this second volume of Changes in Forest Cover in Kenya's Five “Water Towers,
namely Mt. Kenya, the Aberdare Range, the Cherangani Hills, the Mau Complex and Mt. Elgon forests. These forests
are the lifeline of the Nation. They are the upper catchments of our main rivers that support the country’s key economic
sectors, including energy (hydropower generation covers 70% of our electricity needs), water, agriculture, livestock
and tourism (our prestigious conservation areas depend on those rivers). These forests are also important in terms
of carbon sequestration, soil conservation, provision of timber and non-timber products, as well as for their social,
cultural and spiritual values.

The first volume that covered the period 2000-2003, revealed indigenous forest destruction in three of the five” water
towers”, amounting to a loss of 6,032 hectares over the three years. Improvements were, however, recorded on Mt.
Kenya whilst in the Aberdares Ranges extensive cloud hindered detection of forest cover changes.

| am pleased to note from this second volume that illegal forest clearing has been contained in the forest reserves of
Cherangani Hills and Mt. Elgon during the period 2003-2005 while Mt. Kenya forests are improving. The Mau Complex
is currently the “water tower” experiencing unabated destruction. In terms of acreage, indigenous forest destruction
increased from 6,032 hectares during the 2003-2005 period to 9,334 hectares in the 2003-2005 monitoring period. The
Ministry is, therefore, committing to fully contain the continued forest destruction in the Mau and to restore the critical
catchment value of that ‘water tower”. In this regard, | appreciate that the findings of this report will facilitate the Ministry
to focus on areas that need urgent remedial measures.

| am confident that with the Forests Act 2005 in place and the current forest sector reform initiatives, forest protection
and conservation in the country will attain optimal levels.

On behalf of the Ministry, | take this opportunity to thank DRSRS, KFWG and Royal Netherlands Embassy for their
involvement in forest cover changes analysis and urge them, to continuously generate and share with us such
invaluable information.

B ‘Ll
Prof. George O. Krhoda, CBS
PERMANENT SECRETARY
MINISTRY OF ENVIRONMENT & NATURAL RESOURCES
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1.0 INTRODUCTION

Closed canopy forests cover only 1.7 per cent of Kenya's land area, yet provide crucial services to the people, the nation, and
the environment. At a time when the world is confronted by climate change, forest cover can help to mitigate the effects of
droughts and floods. Forests trap, store and slowly release rain water, the life blood of the economy. They support agriculture,
fisheries, electricity production and urban and industrial development. Forests also produce wood and medicines, moderate
climate, reduce erosion, shelter a disproportionate share of Kenya’s biodiversity, and have religious and cultural significance.
Yet Kenya's forests have been and remain the target of over-exploitation and uncontrolled and unplanned development.

This report is the second in a series of monitoring studies being undertaken on the five “water towers” of Kenya — Mount Kenya,
the Aberdare Range, the Mau Forest Complex, Mount Elgon, and the Cherangani Hills. These are the five largest forest blocks
in the country, and are all montane forests. They form the upper catchments of all the main rivers in Kenya (except the Tsavo
River originating on Kilimanjaro). The “water towers” provide water to all installed hydro-power plants, producing some 70
percent of Kenya's electricity output. These montane forests are also surrounded by the most densely populated areas of
Kenya, because they provide enough water for intensive agriculture and urban settlements.

The 2003-2007 economic recovery strategy paper recognizes that Kenya faces serious environmental challenges due to
previous forest mismanagement, and that deforestation is a key symptom of environmental damage. Kenya's civil society now
also has a strong voice, willing to challenge poor environmental governance. Up to date information on the condition of the
forests, however, is often lacking, limiting the ability of concerned stakeholders inside and outside government to lobby or direct
actions against illegal exploitation and destructive development.

In order to remove such obstacles to advocacy towards good forest governance, this report presents the findings of the
detection of major forest cover changes between 2003 and 2005 in Mt. Kenya, the Aberdare Range, the Mau Complex, Mt.
Elgon and the Cherangani Hills. The initiative to monitor the five “water towers” began in the year 2003 with the support of the
Dutch embassy. Results were published as Changes in Forest Cover in Kenya's Five “Water Towers” 2000 — 2003. Using
satellite imagery (Landsat 7 Enhanced Thematic Mapper) with a resolution of 30 metres, the analysis of temporal scenes
enables the detection of major forest cover changes, in particular encroachment. This analysis is undertaken in a two-year
interval in an effort to provide all concerned stakeholders with an early warning system that will enable them:

1) to identify threatened forest areas in due time; and,
2) to prioritize their interventions in these areas in order to reverse detrimental forest cover changes.

1.1 Objective

To alert key stakeholders in forest management and conservation about current and critical forest cover changes in the main
catchments of the country and to provide them with the necessary information to prioritize interventions towards addressing
these changes in good time.

1.2 Study Area

The study area comprises of the five “water towers” of the country: the Aberdare Range, Mt. Kenya, Mt. Elgon, Mau Complex and
the Cherangani Hills forests. In total, they cover over 1 million ha and form the upper catchments of all main rivers of Kenya
except Tsavo River. In addition they provide goods and services to both forest-adjacent communities and to the country. These
forests are presented in figure 1.

LUNEP (2001). An Assessment of the World 's Remaining Closed Forests
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Fig 1: Location of the five main catchment areas - the “water towers”

I The five main “water towers”

Ewaso Nyiro River
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1.2.1 Aberdare Range forests

The Aberdare Range is located in central Kenya, on the eastern edge of the Rift Valley. The forest belt of the Aberdare Range
comprises a number of forest reserves, including Aberdare, Kikuyu Escarpment, Kijabe Hill, Kipipiri and Nyamweru, as well as
some forest areas in the Aberdare National Park. The forests cover over 250,000 ha. These forests form part of the upper
catchments of Tana River, Kenya's largest river, as well as Athi, Ewaso Nyiro (North) and Malewa rivers. They are also the main
catchments for the Sasumua and Ndakaini dams, which provide most of the drinking water to Nairobi. The forests are
characterized by a high diversity of vegetation types, because of the wide altitudinal range (from 1,800 to 3,600 metres) and the
climatic differences between the slopes. In addition, the Aberdare Range offers spectacular scenery for tourism.

1.2.2 Mt. Kenya forests

Mt. Kenya forests are located on the equator, 180 km north of Nairobi and on Africa’s second highest mountain. Most of the
forest belt is protected as National Reserve with some forest areas located within the National Park. They cover over 220,000
ha and form the upper catchments of the Tana and Ewaso Nyiro rivers. Mt. Kenya forests alone are estimated to meet more than
40% of the country’s water needs.

Like the Aberdare Range, the forest vegetation is characterized by a high diversity of forest types. Mt. Kenya forests are rich in
terms of species, in particular plant species. Mt. Kenya has a very attractive scenery that is highly appreciated by tourists. It
therefore has great potential for domestic and foreign tourism.

1.2.3 Mau Complex forests

The forests of the Mau Complex when combined cover an area of over 400,000 ha. The Mau Complex is the largest
remaining closed canopy forest block in Eastern Africa. It forms the upper catchments of all, but one, rivers that drain west of
the Rift Valley, including Nzoia, Yala, Nyando, Sondu and Mara, which drain into Lake Victoria. It is also the main catchment
of critical lakes and wetlands in the Rift Valley, including lakes Baringo, Nakuru, Naivasha, Natron and Turkana. The forests
of the Mau Complex are also very rich in flora and fauna.

1.2.4 Mt. Elgon forests

Mt. Elgon forests are located north of Lake Victoria on the border between Kenya and Uganda. The forest belt is protected as
National Park and Forest Reserve; the latter covers 73,706 ha. Mt. Elgon forms the upper catchment area for two major rivers:
Nzoia and Turkwel rivers. It also provides water to the Malakisi River that crosses the small scale farming area south of the
mountain before entering Uganda. The forest has species that are globally threatened including Kenyan endemics, making the
area a priority for species conservation and an attraction for tourists.

1.2.5 Cherangani Hills forests

The Cherangani Hills forests comprise a number of forest reserves covering the Cherangani hills on the western ridge of the
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