Conservation Conference
24th - 25th May 2012
Uganda Museum

Proceedings

Proceedings of the 2nd Conservation Conference2012

About NatureUganda
NatureUganda is a membership, research and conservation organization established to
undertake conservation actions using scientifically proven methods for the benefit of the
people and nature. The society’s programmes are formulated based on Species, Sites,
Habitats and People. The East Africa Natural History Society (EANHS) was founded in
1909 as a scientific organization with the primary aim of documenting the diversity of
wildlife in East Africa. By the mid 1990s, EANHS-Uganda had attracted many members
and broadened the scope of activities in scientific research, conservation action, public
awareness raising and advocacy. At this point it was realized that a formal registration
within Uganda would be necessary as a response to the increasing activities. The Society
was therefore registered as a non-profit, independent national organization in 1995 with the
operational name of NatureUganda – The East Africa Natural History Society. Her sister in
Kenya is NatureKenya – The East Africa Natural History Society.
NatureUganda is the oldest membership organisation in Uganda and its mission is to
Promoting the understanding, appreciation and conservation of nature.
In pursuing its mission NatureUganda strives to: Create a nature-friendly public; Enhance
knowledge of Uganda’s natural history; Advocate for policies favorable to the
environment; and Take action to conserve priority species, sites and habitats.
NatureUganda services its members though its brances in Gulu, Mbale and Mbarara, with
its secretariat in Kampala.
NatureUganda can be contacted on;
Plot 83 Tufnel Drive, Kamwokya
P.O.Box 27034,
Kampala, Uganda.
Tel; +256 414 540719/ +256 414 533528
Email: nature@natureuganda.org
Website: www.natureuganda.org

1

Proceedings of the 2nd Conservation Conference2012

PROCEEDINGS OF THE SECOND UGANDA CONSERVATION
CONFERENCE

24th -25th May 2012, KAMPALA

Compiled by
Dianah Nalwanga Wabwire

Edited by
Derek Pomeroy and Achilles Byaruhanga

February 2013

2

Proceedings of the 2nd Conservation Conference2012

Copyright
© 2013 NatureUganda – The East African Natural History Society
Reproduction of this publication for education or other non commercial purposes is
authorized without further written permission from the copyright holder provided the
source is fully acknowledged.
Production of this publication for resale or other commercial purposes is prohibited
without prior written notice of the copyright holder.
Citation: NatureUganda (2013). Proceedings of the Second Uganda Conservation
Conference, Volume I, Kampala, Uganda
ISBN 997071401.0

3

Proceedings of the 2nd Conservation Conference2012

PREFACE
NatureUganda, the East African Natural History Society in Uganda organised the first
Conservation Conference in Uganda as part of their centenary celebration in 2009. This conference
was very successful and relevant to conservation work in Uganda and so it was agreed that it is
held every two years. It is clear that Biodiversity conservation and management is one of the key
development priorities in Uganda. However, information flow to guide conservation related
policies and practices remains a great challenge in the country. This conference is a contribution to
solving this challenge by providing an opportunity for Ugandan scientists to showcase their
findings. It is also used as a platform for defining priority conservation areas and making
recommendations for future conservation and research priorities in Uganda.
The first Conservation Conference held on 19th – 20th Nov 2009, was aimed at bringing together
conservation practitioners in Uganda to share information about conservation work in Uganda. The
main theme was ‘Biodiversity Management and Conservation in Uganda’ focusing on species, sites
and habitats. Activities included research papers and poster presentations by individuals from key
conservation institutions and lead agencies in Uganda. Topics ranged from Wildlife management
through community conservation and Climate change to Environmental Education. These papers
were published as the proceedings of the Uganda conservation conference 2009 available in the
NatureUganda Resource centre.
NatureUganda organised the second Uganda conservation conference on 24 & 25th May 2012 with
the same aim. The objectives of this conference included to create a platform for information sharing
within the government and the private sector; increase the understanding of conservation issues in
the country; promote networking portals among the conservation organisations and the public;
improve the standards of research in conservation and wildlife management; and provide an option
for publishing of research work in the country.
The dates for this year are set to coincide with the global celebrations for the International Day of
Biological Diversity under the theme ‚Marine and coastal biodiversity‛ The global celebrations
coincided with the United Nations Decade on Biodiversity and the twentieth anniversary of the
adoption of the United Nations Convention on Biological Diversity. These celebrations also
contributed to the ten-year project by the United Nations to raise awareness about the role of
biodiversity for human well-being and the actions that can be taken to protect it. So the theme for
this conference was ‚Biodiversity Conservation and management in Uganda”.
Activities included research papers and various poster presentations by individuals from key
conservation institutions and lead agencies. Research presentations made during this conference are
published in this special edition of the conference proceedings.
Wishing you fruitful reading.

Achilles Byaruhanga
Executive Director
NatureUganda

4

Proceedings of the 2nd Conservation Conference2012

Table of Contents
Overview .......................................................................................................................... Error! Bookmark not defined.
About the Conservation Conference 2012 .................................................................................................................... 7
Highlights of the Conference ......................................................................................................................................... 7
Conclusion ......................................................................................................................................................................... 9
PAPERS............................................................................................................................................................................. 10

1.Is the value of forests underestimated in Uganda? A Review Article
Achilles Byaruhanga .................................................................................................................................. 11
2. Effectiveness of Payment for Ecosystem Services in Uganda
Pauline Nantongo Kalunda, Annet Ssempala, Adrine Kirabo and Jude Sekabira ............................................. 18
3. Challenges and Potential of a REDD+ project in Murchison- Semliki Landscape
M.E.Leal, S. Akwetaireho, G. Nangendo and A.J. Plumptre ................................................................................. 40
4. Twenty years of waterfowl counts in Uganda: Insights to national status and trends (1991 – 2010) and
sites contribution to species protection
Michael Opige, Achilles Byaruhanga, Dianah Nalwanga and Roger Skeen ....................................................... 51
5. Bird Population Monitoring Scheme in Uganda: a useful scheme in monitoring trends for Common Bird
species
Dianah Nalwanga, Achilles Byaruhanga, Mark Eaton, Richard D. Gregory & Danaë K. Sheehan ................. 66
6. The status of vegetation cover around Lake Mburo National Park: Implication of loss of woody
vegetation cover on herbage mass and species composition
Mfitumukiza David & Kityo Robert. ........................................................................................................................ 74
7. The Impact of Settlements and Agriculture on Wetland Cover Patterns in Mbarara Municipality, Uganda
Kabenge Martin and Mfitumukiza David ................................................................................................................ 86
8. Small Scale Farming and Biodiversity Conservation: Is Co-Existence Possible?
By Olivia Nantaba ....................................................................................................................................................... 95
9. Towards the completion of the Grey Crowned Crane Species Action Plan for Uganda
Jimmy Muheebwa, Achilles Byaruhanga, Derek Pomeroy & Paul Mafabi ....................................................... 101
ABSTRACTS ................................................................................................................................................................. 117
1. Potential impacts of climate change on birds in the Albertine Rift
David Ochanda .......................................................................................................................................................... 118
2. Critical analysis of the role of formal environmental education in biodiversity conservation and
management in Uganda
Moses Muhumuza ..................................................................................................................................................... 118
3. Developing an Experimental Methodology for Testing the Effectiveness of Payment for Ecosystem
Services to Enhance Conservation in Productive Landscapes in Uganda (2010-2014)
By Paul M., Hatanga CSWCT .................................................................................................................................. 119

5

Proceedings of the 2nd Conservation Conference2012

4. Bamboo for People, Mountain Gorillas, and Golden Monkeys: Evaluating Harvest and Conservation
Trade-Offs and Synergies in the Virunga Volcanoes
By Joseph Ngubwagye, ............................................................................................................................................. 120
5. Temporal and Spatial Changes in Silk Moths and Hawk Moths Assemblages in Forests of Central
Uganda: A Comparative Analysis
Perpetra Akite ............................................................................................................................................................ 121
6. Contributing to the National Clearing House Mechanism through Status Analyses on Important Bird
Areas (IBAs) In Uganda
Opige Michael and Achilles Byaruhanga ............................................................................................................... 122
7. On-Farm Conservation Strategies and Agroforestry Potential of Vitellaria Paradoxa C.F. Gaertn. In Amuria
District, Teso Sub-Region, Uganda
Paul Okiror ................................................................................................................................................................. 122
8. A Review Of Forest Sector Contributions To The National Economy; Energy, Timber, Employment
Generation And Carbon Trade Opportunities ...................................................................................................... 123
By Achilles Byaruhanga,........................................................................................................................................... 123
9. Occurrence of Avian Influenza Viruses in Migratory Waterfowl in Uganda
H. Kirunda, B. Erima, A. Tumushabe, J. Kiconco, T. Tugume, S. Mulei, D. Mimbe, E. Mworozi, J. Bwogi, L.
Luswa, H. Kibuuka, M. Millard, A. Byaruhanga, D.K. Byarugaba And F. Wabwire-Mangen ...................... 124
10. Vulture Populations in Uganda
George Kaphu, Michael Opige, Derek Pomeroy and Phil Shaw ........................................................................ 125
11. Tourism and Poverty Alleviation in Uganda: A Sustainable Livelihoods Analysis
Jim Ayorekire, Brenda Boonabaana, Amos Ochieng and Francis Mugizi ......................................................... 126
ROUND TABLE DISCUSSIONS .............................................................................................................................. 128
RTD 1: Climate Change & REDD ............................................................................................................................ 129
RTD 2: Habitat Fragmentation................................................................................................................................. 130
RTD 3: Community Co-management ..................................................................................................................... 131

6

Proceedings of the 2nd Conservation Conference2012

About the Conservation Conference 2012
NatureUganda organised the second Uganda conservation conference on 24th & 25th May 2012 with
the same aims. The dates for this Conservation Conference were set to coincide with the
celebrations for the International day of Biological Diversity 2012 and thus making it part of the
global celebrations. The global theme for the day was ‚Marine and coastal biodiversity‛ The global
celebrations for this day, which took place in the second year of the United Nations Decade on
Biodiversity, coincided with the twentieth anniversary of the adoption of the United Nations
Convention on Biological Diversity. These celebrations also contributed to the ten-year project by
the United Nations to raise awareness about the role of biodiversity for human well-being and the
actions that can be taken to protect it. Based on this background, the theme for this year’s
Conservation Conference was maintained as ‚Biodiversity Conservation and management in
Uganda”, with sub themes as: Climate Change (PES- Payment for Ecosystem Services & REDD),
Conservation in Communities, information & trends, Conservation socio-economics, Oil & gas and
Wetlands &Wildlife.
Objectives of the 2012 Conservation Conference
1. To create a platform for information sharing within the government and the private sector
2. Increase the understanding of conservation issues in the country
3. Promote networking portals among the conservation organisations and the public
4. Improve on the standards of research in conservation and wildlife management
5. Provide an option for publishing of research work in the country

Highlights of the Conference
The conference was opened with remarks from Mr. Achilles Byaruhanga, the Executive Director,
NatureUganda. He elaborated on the major objective of the conservation conference that started in
2009 as a platform for sharing experiences, lessons and research findings. The conservation
conference is expected to take place every two years. Abstracts are submitted in advance and
presented at the conservation conference. His remarks were supported by remarks from the
Chairman NatureUganda-Mr Paul Mafabi who enlightened the meeting that ‚Records indicate that
we are losing 40 hectares of forested land and 40 hectares of wetland per year, its no wonder that
the climate change we are experiencing has great effects and for all of these to be reduced, the
private sector, civil society organizations and all stakeholders have to cooperate.‛
i) Launch
Giving a brief about the CC proceedings, Dr. Dianah Nalwanga, the research coordinator,
NatureUganda, mentioned that for every Conservation Conference that takes place, the proceedings
will be published and available at the NatureUganda secretariat. Talking about the bird checklist,
Mr Achilles Byaruhanga mentioned that our tourism industry is purely based on biodiversity and
that the checklist is NatureUganda’s contribution towards this industry. ‚Every year, 5,000 tourists
come to Uganda for birding and each spends an estimated $ 5,500‛, which is a great boost for
Uganda’s economy. In the brief about The East African Bat atlas, Dr Robert Kityo highlighted that
bats are of value in terms of biodiversity. He stated that the atlas will help us to understand that
bats play an important role in the ecology of East Africa. Dr. James Kalema gave a brief about the
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Conservation Checklist of trees of Uganda and noted that In East Africa there are over 13000 tree
species and 4700 species of plants in Uganda, many of which are described in this book, except for
Fig trees. This book was funded by Mohamed Bin Zayed Species Conservation Fund.
The Chairman of NatureUganda Mr. Paul Mafabi launched The Birds Checklist for Uganda by
NatureUganda, Proceedings of the Uganda Conservation Conference 2009 by NatureUganda, the
Bat Atlas by Dr. Robert Kityo, Kim Howell, Marjorie Nakibuka, Wilirk Ngalason, Herbert Tushabe
& Paul Webala and the conservation checklist of trees in Uganda by Dr. James Kalema. He
thereafter declared the second conservation conference opened and wished all participants good
deliberations. Below are more highlights from the conference.
ii) Keynote address
This was given by Dr. Gladys Kalema (CTPH) who shared her work and experience in conservation
and public health. Her case study was on the Gorilla-Human relationships and public health
challenges in communities around Bwindi Impenetrable and Mgahinga National Parks in South
Western Uganda.
iii) Plenary sessions
There were three plenary presentations during this conference on:
1. Effectiveness of Payment for Ecosystem Services (PES) in Uganda - By Pauline N. Kalunda
(ECOTRUST).
2. The effectiveness of the Petroleum bills in securing the environment, society & economy
during the development of Uganda’s petroleum resources - By ACODE & Tullow Oil.
3. A Review of Forest Sector Contributions to the National Economy; Energy, Timber,
Employment Generation and Carbon Trade Opportunities - By Achilles Byaruhanga
(NatureUganda).
iv) Paper sessions
These were power point presentations about studies and research work done in the field of
biodiversity conservation. Many organisations and institutions are conducting research work in this
or related fields in the country and this conference was clear evidence. The research work was
presented in form of papers with detailed results and clear methods. These papers have been
published as the proceedings of the 2nd Conservation Conference 2012. Presentations without full
papers submitted have been published as abstracts. These were mainly ongoing studies or papers
that have been published else where.
v) Video Session
The presentations included a video on Conservation of a plant through awareness, which was a
study conducted in western Uganda.
vi) Round Table discussions
These were side events in form of workshops/ Meetings to discuss and share information on current
conservation issues. Three round table discussions (RTD) were conducted.
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Conclusion
Many presentations were made and important issues discussed during this Conference. Members
from the public and private sectors all need to take the issues discussed seriously and devise means
of improving the current situation. These proceedings are available to the public and
recommendations should be followed by all the relevant NGOs, government and private sector
bodies. This conference was an eye opener to a number of issues as seen from the round table
discussions. It is now clear that conservationists in this era of a changing climate still have a lot to
do to sensitise the communities and align them with the recommendations raised in this conference.
That is when we can work together to conserve the remaining natural resources in this country.

List of Acronyms
CTPH
PES
ACODE
REDD
CC
RTD
NGOs
NEMA
NFA
UNEP
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Is the value of forests underestimated in Uganda? A Review Article
By Achilles Byaruhanga
NatureUganda, Kampala, Uganda. achilles.byaruhanga@natureuganda.org
Introduction
The purpose of this paper is to present a brief description of some of the key contributions
of the forest sector in the national economy in Uganda. Forests and woodlands are
important resources and play multiple ecological, economic, social and cultural roles at
local, national and international levels. Currently, Uganda has about 49,500km2 consisting
of tropical high forest and woodlands comprising of 99% and plantations with 1%. The
forest and woodland resources are found both inside protected areas (50%) and outside
protected areas. The latter areas constitute areas in national parks and wildlife or forest
reserves. The forest resources in protected areas are composed of a few large blocks of
intact forests, the rest of the forest and woodland estate consisting of many small, scattered
patches that have presented difficulty to the lead agencies to manage centrally.
This has led to massive deforestation as the main environmental issue confronting
Uganda’s forests, savanna woodlands and bush land. The United Nations Food and
Agriculture Organization (FAO) has estimated that in 1890 approximately 45% of Uganda
was covered by forests and woodlands representing about 10.8million ha (108,000km 2).
This estate has now declined to only 20% of the total land area (4.95 million ha). Tropical
High Forest (THF) cover declined from 12.7% of total land area in 1900 to about 3% by 1990.
The estimation of the contribution of forests to the national economy in Uganda however
presents both conceptual and methodological challenges. In general, it is believed that the
contribution of forests is routinely underestimated at less than 3% (NFA unpublished
reports). Proper forest valuation is, therefore, important in ensuring that policies allocate
scarce resources equitably and that forests can indeed compete favourably with other
landuse options. There is lack of information to show synergies and tradeoffs of
conservation related programmes and poverty alleviation leading to economic growth of a
country (Adams & Hutton, 2007; Agrawal & Redford, 20). Many environmentalists and
economists believe that forests in general are not valued properly in economic terms and
for the well being of people, although the extent of this is not fully recognized.
Contributions of forestry products to the national economy
There are many opportunities for poverty alleviation, for economic development and for
environmental improvement through forest sector development (NEMA 2008).
Gross Domestic Product
The contribution of forestry to the nation’s GDP was estimated at about 6% in 1999 and has
since increased to nearly 8.7% (NFA 2012). The current annual turnover of business in
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forestry is about Ushs 2,960 billion without consideration of more billions attributed to
environmental services.
Energy
The annual energy demand is met from wood fuels/biomass as the dominant energy
subsector accounting for 94% of the total energy consumed in the country (NEMA 2004,
2006, 2007). The feedstock is consumed as firewood (largely rural) or charcoal (largely
urban). Over 20 million tones of firewood are consumed annually and nearly 6,080,000m3
in 2005 that increased to 6,978,000m3 of charcoal annually. Other key features are that;
wood is the main source of energy in rural areas and among the poor; extraction and
supply of firewood is an income and employment generator; use of firewood is vital for
food security; wood is widely used in many industrial processes; firewood and charcoal are
important in households, and the majority of institutions and commercial establishments
(schools, universities, army or prisons) use of firewood and charcoal saves on imported
fossil fuels. It is expected that wood fuel will continue to be the dominant source of energy
in Uganda for the foreseeable future, supplying by over 75 % of total energy consumption
by 2015 (Moyini 2001).
Timber
Large volumes of timber are also used for construction, furniture-making and other
manufacture, estimated at 800,000m3 per year in 1998, and 902,000m3 in 2005 to 1,029,000m3
in 2010. The main primary wood processing operation in Uganda is sawmilling. The
precise origin of saw log supplies in Uganda is not well documented, but coniferous
plantations and tropical high forests in both reserves and from public and private lands are
the main sources.
Poles
A further 875,000m3 of poles are produced each year. Poles are needed for buildings,
fencing, and power and telephone lines. There is growing demand for poles and with the
ongoing expansion of electrification this demand is likely to get higher. There is a growing
interest in planting Eucalyptus for poles or pine for timber and much of the demand for
building poles is now met from private woodlots.
Non- wood forest products
The value of non-timber products derived from forests such as medicines, craft materials
and food are also known to be significant. The value of NWFPs is not well captured in the
national economic picture. However, recent estimates suggest they are worth UShs 66
billion per year. The local use of NWFPs has been estimated to be worth UShs 30,000 to
130,000 per household per year. Some NWFPs are described below.
Gum arabic
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Harvested from Acacia trees in northeastern Uganda. By 1974, 4,000 kg was harvested
annually. But this production has ceased due to civil unrest. In the early 1990s, domestic
requirement was 5-8 metric tonnes per year. There is an average yield of 85-120 kg / ha.
Medicinal plants
Hundreds of different types of medicines are collected from natural forests. However, trade
in these products is not normally recorded.
Shea butter
This is an important multi-use product for people in northern Uganda for oil and medicinal
purposes. The Shea tree has over 100 uses. The main product is Shea butter oil that is
estimated to fetch UShs 2,000 to 5,000 per litre.
Neem
Another important multi-product tree introduced into Uganda. It is becoming popular
against common ailments such as malaria, skin diseases and AIDS-related opportunistic
diseases. A litre of Neem oil sells for up to UShs 60,000.
Bush meat
This is significant, but unrecorded. In one sub-county, bush meat sales generated over UShs
1million in a single year. This is despite the fact that hunting is illegal in Uganda at present.
Rattan
This is of considerable socio-economic importance. Many artisans are involved in craft
making. There are over 300 rattan-based enterprises in the country.
Bamboo
Found in high mountain areas. Bamboo collectors are reported to be realizing net monthly
incomes of Ushs. 40,000 - 50,000 each.
Employment
The forest sector creates significant employment, probably the equivalent of one million
jobs. Of these, perhaps 100,000 jobs are in the formal sector and the majority in the fuel
wood and charcoal production. In the informal sector, the majority of the activity is in
household fuel wood production but a significant amount of employment is found in
commercial and industrial wood production.
Carbon trade opportunities
The potential of carbon sequestration and carbon trade in Uganda is not well understood.
However there are a few projects through NFA, UWA and private individuals that account
for over USD10 million a year, which indicates high potential for carbon financing.
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Subsistence needs and agricultural production
A large proportion of the rural population of Uganda depends on forest resources for basic
subsistence needs, whether from farm forestry or from natural forests and woodlands.
These needs are for wood and non-wood forest products, food security and agricultural
productivition and cultural and spiritual values that depend on trees and environmental
services from forests and woodlands.
Environmental services and biodiversity
A significant contribution of the forest sector to the economy of Uganda is the range of
ecological services and biodiversity values the forests provide. Environmental services
provided by forests include the maintenance of soil, water and climate quality that support
productive agriculture and fisheries. Although these services and values are not easily
quantified, they are recognized as integral to agricultural productivity, climate regulation,
soil and water conservation and nutrient recycling. Forests are also reservoirs of the
country’s biodiversity, including its unique genetic resources and diverse ecosystems.
Tourism
Much tourism in Uganda is based on forests, woodlands and their constituent wildlife and
natural beauty. Although as yet poorly developed, tourism contributes to economic and
social development, and to resource conservation.
The Uganda Wildlife Authority revenues from tourism are approximately UShs 20 billion
annually. The forests in Uganda represent some of the unique tourist attractions in Uganda
(especially for Chimpanzee and mountain gorilla viewing, and mountaineering).The
Uganda Wildlife Authority (UWA) earned UShs 56.5 billion from wildlife related tourism
in the 2008/12 financial period from just two parks, BINP and KNP, representing over 65%
of the total revenue from tourism. This generates billions for the Ugandan economy as well
as Government tax revenues, and supports over 10,000 person-years of jobs. If BINP is
combined with Mgahinga and Kibale National Parks, the three forests contribute nearly
70% of the total revenue from all national parks and wildlife reserves.
The National Forestry Authority (NFA) earned UShs 182 million annually from two ecotourism sites (2008-12). In addition, local communities are increasingly benefiting from
tourism, either through benefit-sharing or local initiatives. Then there are the additional
tourist expenditure multiplier effects on output, income and employment.
Forests and woodlands in protected areas make up only 30% of the national forest cover.
The remaining 70% are on private and customary lands where deforestation rates are high
as a result of the conversion of forest areas and bushland into agricultural and pastoral
land. Furthermore, the country’s harvestable timber resources were almost exhausted
(NEMA 2004/2005). However, forests remain one of the major sources of income in Uganda
(Table 1).
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Why forests are undervalued
The figures expressed above are conservative figures, and in some cases may be grossly
undervalued. Here are some insights in to why forest values are undervalued;
 forests produce multiple products, assigning values to each is difficult
 forests produce many non-market products and services
 timber and some other forest products result from biological processes that require a
very long time
 virgin, no-cost stocks of many forest products are available, often under open-access
conditions
 scientific data on forest production functions are inadequate
 many forest products and services are important to the livelihood of the rural poor,
but these demands have little weight in organized commodity markets
Table 1: Summary of monetary value of forest products, services and management 20072010
Description
of
forest
products,
services,
management and regulatory components
1. Forested Land
2. Timber flows recorded in Statistical Abstract
3. Other Timber Trade Exports
4. Less Other Timber Trade Imports
5. Non Wood Forest Products
6. Carbon Sequestration Service
7. Biodiversity Conservation Service
8. Recreational Services
9. Soil protection Services
10 Hydrological Services
11. Forestry Management, Regulation, Education
and Research
Estimated Total Contribution of Sub-Sector

Value in million
UGX
741,984.04
258,955.66
9,430.63
-8,421.77
65,224.40
627,939.20
357,371.30
182,726.58
670,794.00
54,873.56

Monetary Value in
Million US$
321.4
112.17
4.09
-3.65
22.14
272
154.8
79.15
291
23.85

% of total

2,960,877.60

1,276.95

100.00%

25.17%
8.78%
0.32%
-0.29%
1.73%
21.30%
12.12%
6.20%
22.79%
1.87%

Recommendations and conclusions
The estimation of the contribution of forests to any national economy and sectors is difficult
but not impossible. It is important though that a reasoned estimate is produced! Otherwise
forestry will be left out in competing for scarce public resources. Forests may also fail to
compete favourably with other landuse options. The presentation on the case for Uganda
clearly demonstrates the important role forests play in both the formal and informal
sectors, and with respect to non-marketable outputs. However, we should keep in mind the
general consensus that these estimates, particularly those values generated by the informal
sector and that of non-marketable outputs is on the conservative side, often grossly
undervalued.
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The status of Uganda’s forests cannot be discussed without referring to issues of
governance, poverty alleviation and human population growth. Although Uganda’s forest
policy is well articulated, its implementation is weak because of inadequate resource
allocation and political interference that are highly detrimental to good forest management
and conservation. As such, millions of resource-poor Ugandans still depend on
environmental resources such as trees and forests as the most readily accessible and
valuable resources for personal acquisition and exploitation for income and to sustain their
livelihoods. Unless great progress is made in addressing poverty and livelihoods in
Uganda, especially household income enhancement, pressure on the forests will continue
to grow and the remaining forests will be further degraded and or lost.
The full Green Economy report which was launched in November 2011 (UNEP 2011)
underlines that if the world invested just two per cent of GDP in ten key sectors and backed
by the right enabling policies, economies can grow and jobs can be generated but without
the shocks and risks inherent in the current economic model. As one of the key sectors is
forests, we have an opportunity to present and discuss the tangible opportunities forests
provide us for transitioning to a Green Economy. Forest ecosystems not only provide a
habitat for more than 50% of terrestrial biodiversity, including many migratory birds and
butterflies, but they also provide a myriad of ecosystem services that underpin our
economies.
Finally, my calls to action are:
1) to bring in economics to the arguments for conservation and sustainable forest
management, economics that demonstrate the economic feasibility and returns from
investing in forests as natural capital,
2) creation of enabling conditions, such as taxes and subsidies, which allow communities
and private sectors to invest in forests as part of their livelihoods and business models,
3) to establish public-private-civil partnerships which align efforts of the many players and
inter-connected sectors, and
4) to pay attention to the transitional process to a Green Economy based on a long-term
vision which is likely to have to be supported by steps-wise approaches. For example,
changing the un-sustainable charcoal and firewood business into a formal and value
adding part of a country’s carbon neutral energy mix.
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Effectiveness of Payment for Ecosystem Services in Uganda
Pauline Nantongo Kalunda1, Annet Ssempala1, Adrine Kirabo1 and Jude
Sekabira2
Ecotrust, P. O. Box 8986 Kampala, 2NaFFORI P. O. Box 1752 Kampala

1

Abstract
Ecosystem services are enormously beneficial to man, and in their absence, humanity is
subjected to adverse outcomes. Nonetheless, the burden of sustaining these services is in
most instances shouldered by only a few stewards who live at or own the ecosystem.
Recent efforts seek to attach economic value and possibly establish a real market for
ecosystem services.
This study (commissioned with support from IFAD/ICRAF) examines the effectiveness of
Payment for Environmental Services (PES) in Uganda. PES is a relatively new marketbased approach that involves voluntary transactions between environmental stewards and
beneficiaries, of a well-defined environmental service or a form of land use likely to secure
that service.
The study employed a multi-model approach that captured information at national,
regional and community levels. Data was collected through a detailed review of existing
literature, national and district level consultations, and rapid community appraisals.
Altogether, fourteen NGOs, two research institutions, six government organizations and
five district local governments were involved
The study identified several initiatives in the areas of carbon emission reductions (mainly
afforestation and clean and/or renewable energy), biodiversity conservation and watershed
management. The findings from four selected case studies showed that a total 18,432
hectares (as of February 2011), has been restored. The findings also indicate that PES
schemes have significant environmental benefits beyond the specific service that is being
paid for under each scheme. Furthermore, the PES schemes have potential to generate
significant socio-economic benefits for the participating communities.
The study concludes that PES offers an alternative mechanism for enhancing community
participation in livelihood enhancement while helping to safeguard the integrity of the
country’s environment. Indeed the variety of projects using different legal instruments
have proved that even with the existing albeit not perfect legal instruments, PES can be
implemented successfully.
Key Words: Ecosystem Services, Payment for Ecosystem Services, Uganda
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Introduction
Background
The Millennium Ecosystem Assessment (MEA, 2005) defined ecosystem services as
‚benefits received from nature, satisfying human needs without neglecting other species
requirements and without being internalized in economic decisions, thus externalities‛. The
assessment further categorized ecosystem services according to three broad functional
categories, i.e. provisioning, regulating and cultural. Provisioning refers to the ecosystems
ability to supply materials e.g. food, fiber, genetic resources, natural medicines, fresh water
etc; while regulatory services imply the ecosystem capacity to regulate vital components of
the system e.g. air quality, climate, erosion, water purification, pollination, natural hazard
regulation etc. Cultural services on the other hand, refer to spiritual and religious values,
aesthetic values, recreation and ecotourism.
Ecosystem services are variably connected to human wellbeing, both in-situ or within the
local setting e.g. watershed management; and at regional or even global levels, e.g. carbon
sequestration (Fisher et al. 2009). In spite of these ecosystem services benefiting a wide
cross-section of people, in most instances only a few stewards (usually resourceconstrained land users who live at or own the ecosystem) shoulder the burden of managing
vital components of the entire ecosystem (World Bank 2004). Other beneficiaries tend to
‚free ride‛ or enjoy the ecosystem services on the environmental stewards’ bill. For long,
this injustice has been held responsible for the demise that is befalling many of the world’s
ecosystems (Hardin 1968). It also forms the basis for recent efforts towards attaching
economic value and possibly establishing a real market for ecosystem services (Forest
Trends, Katoomba Group and UNEP 2008).
Payments for Ecosystem Services (PES) is one of the relatively new approaches that have
emerged in this regard. By definition, PES is ‚a voluntary transaction in which a well
defined environmental service or a form of land use likely to secure that service is bought
by at least one ecosystem service buyer from a minimum of one ecosystem service provider
if and only if the provider continues to supply that service‛ (Wunder 2005). In simple
terms, a PES scheme is a counter at which a beneficiary pays the landowners/land users for
choosing to maintain the stream of environmental services by conserving the ecosystem.
The concept is based on the assumption of a perfectly competitive market in which the
seller of the ecosystem service is paid approximately the equivalent of his/her opportunity
cost of using the ecosystem, as would have otherwise done. The buyer, as well, is assumed
to pay not more than the value of the services received from the ecosystem.
The Environmental Conservation Trust of Uganda (ECOTRUST) has since 2008, been
working with ICRAF-PRESA and other partners in the Pro-poor Rewards for
Environmental Services (PRESA) project. As part of the project, a study was commissioned
to examine the effectiveness of Payment for Ecosystem Services (PES) in Uganda.
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Objectives of the survey
The study was conducted with the aim of providing an insight into PES progress and
examining the various interventions by different stakeholders with a view of assessing the
effectiveness of PES. Specifically, the study aimed at the following objectives
1. To identify the different PES initiatives in Uganda;
2. To establish how effective PES processes have been at providing conservation and
livelihood benefits
Survey Methods
Data collection
The study employed a multi-modal approach that captured information at national,
regional and community levels. Altogether, 14 NGOs, 2 Research Institutions, 6
Government organizations and 5 District Local governments were involved. Data was
collected through a detailed review of existing literature, national level consultations,
district level consultations and community level rapid appraisals. Key sources of
secondary data included National Environment Management Authority (NEMA),
ECOTRUST, Ministry of Water Lands and Environment (MWLE), Makerere University,
District Local Government Departments to mention but a few.
Discussions were held with various civil society organizations involved in PES to provide
an understanding of the processes involved, the benefits accruing to participating
communities and to the environment, as well as the inherent challenges and opportunities.
Owing to their busy schedules, some respondents preferred self-administered
questionnaires, which were filled in and submitted in either hard or soft copies. Four
checklists were designed that guided consultations to different institutions/departments
that had been identified through the desk review and various personal communications
from authoritative sources. The team held additional consultations with departmental staff
in five districts i.e. Hoima, Masindi, Kasese, Bushenyi and Mbale. Furthermore, the study
conducted Rapid Rural Appraisals through key informant interviews (KIIs) Sub county
Chiefs and Community Development Officers (CDOs) and focus group discussions (FGDs)
with representatives of local communities and different categories of land users.
Data Analysis
Responses from the unstructured and semi-structured techniques e.g. consultative
meetings, key informant interviews and participatory rural appraisals were transcribed into
an MS-Word document and quotes were manually sorted according to study themes. The
data was largely qualitative and has been summarized and presented mainly as
paraphrased text. Analysis of the few quantitative aspects in the study was restricted to
descriptive statistics involving frequency and cross tabulations, and comparing means
across sites and institutions.
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Results
In conducting its analysis, the study sought to identify the different PES initiatives;
establish the amount of land restored or saved by PES; and the range of PES benefits
accruing to farmers as well as benefits to the environment. This section of the report
presents the findings
Existing PES Initiatives in Uganda
This section presents an overview of existing PES initiatives in Uganda. In doing this, the
study drew heavily from earlier research, whose information was complimented by
updates from key informants. Prominent among the secondary sources was ‚An Inventory
of PES Schemes in Uganda‛ (Ruhweza et al, 2008), by the East and Southern PES Review;
and ‚Current and Potential Payment for Environmental Services Schemes in Three
Landscapes: Mobuku, Kalinzu-Kasyoha–Kitomi and Budongo–Bugoma‛ (ECOTRUST &
PRESA, 2009).
The inventory of PES schemes in Uganda (Ruhweza et al, 2008), present matrices
characterizing projects/schemes involved in PES in Uganda, outlining their geographical
locations, ecosystem service of transaction, buyers and sellers, nature of deals and updated
status of PES processes. ECOTRUST and PRESA (2009) give a comparable description for
three landscapes in Albertine Rift region of Uganda. The information from all these studies
was complimented by interviews with the stakeholders involved in the PES initiatives.

Supportive Legal and Regulatory Context
The government of Uganda through the various lead agencies has invested in the creation
of supportive legal context for PES processes. There are several overarching laws,
regulations and policies that are supportive of PES initiatives throughout the country.
Salient among these are; The Constitution of the Republic of Uganda (recognizing the right
to a ‚clean and healthy environment‛, or ‚a healthy and satisfying environment‛) Poverty
Eradication Action Plan (PEAP) The forestry and tree planting Act (2003), the land act
(1998) and land use policy (2007) among others. In addition to the general laws and
guidelines, the government of Uganda has undertaken several initiatives towards
establishing PES specific policies, guidelines and principles.
National Laws and Regulations in support of Carbon Trading
The National Forestry and Tree Planting Act-NFTPA (2003) provides for the conservation,
sustainable management and development of forest for the benefit of the people of Uganda.
The National Forestry Policy 2001, advocates for inclusion of the various stakeholders in
the wise utilization of the forest resources for economic development, poverty alleviation
and environmental sustainability.
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The National Forestry Business Plan (2003) promotes the use of incentives to encourage
private sector involvement in tree planting activities. Some of the incentives suggested
include, favourable taxation regulations for overseas developers; long-term land leases for
tree planting on Government lands, offering permits to small farmers to grow trees in
Forest Reserves and encouraging Non Governmental Organizations (NGOs) to get
involved in tree planting and accessing global financing mechanisms for forestry activities
such as the World Bank Carbon Funds, and the Carbon trading financing mechanism
provided for under the Clean Development Mechanism (CDM) of the Kyoto Protocol to the
United Nations Framework Convention on Climate Change (UNFCC).
Uganda Investment Authority has prioritized the forestry sector, transport and energy
sectors as core to investments in carbon trade. The Energy policy for Uganda states
government’s support and intention to promote alternative sources of energy, and
technologies, which are environmentally friendly. It also states government’s support for
CDM and GEF projects. Government has piloted a credit line through local banks to
promote solar PV energy.
National Laws, Regulations in support of Biodiversity Conservation
The National Environment Act Cap 153 (1995) brings together all sectoral agencies involved
in environmental management with NEMA as the overall body to maintain stable
functioning relations of the environment through preserving biological diversity;
reclaiming lost ecosystems and where possible reversing the degradation; establishing
adequate environmental protection standards and monitoring changes in environmental
quality; publishing relevant data on environmental quality and resource use; requirig prior
environmental assessments of the proposed projects; ensuring that the true and total costs
of environmental pollution are borne by the polluter. Prior to the development of the Act,
NEMA developed the National Environment Action Plan (1994). Furthermore, through
NEMA the country has a National Biodiversity Strategy and Action plan, 2002; developed
with a goal of ‘Enhancing biodiversity conservation, sustainable utilization and equitable
sharing of its benefits at all level. The objective for the strategic action was ‘Making
biodiversity conservation financially profitable and economically worth to both public and local
community’

The Uganda Wildlife Act Cap 200 (1996) introduced the concept of tradable wildlife use
rights to hunt, farm, ranch, trade in or use wildlife for educational purposes. The Statute
provides for their management and transfer. The wildlife use rights are classified as
hunting, farming, ranching, trading in wildlife products, educational scientific or medical
uses and general extraction. These wildlife use rights are transferable and in some cases, a
transfer permit is needed especially for hunting and educational, scientific or medical uses.
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The decentralization system provided for by the Local Government Act 1997 has vested the
power of managing environmental and natural resources at Local Government District
level.
National Laws and Regulations in support of Watershed Protection
The Wetland Sector Strategic Plan (2001-2010) urges for mobilization of local and
international financing mechanisms for wetlands management and conservation in
Uganda. The policy promotes new and exciting management approaches involving local
people in the co-management of fisheries resources.

Carbon Management Projects
Trees for Global Benefits Program
The Environmental Conservation Trust of Uganda (ECOTRUST) has since 2003 been
working with smallholder farmers in Mitooma (Kiyanga Tree Farmers Association and
Bitereko Women’s group) and Rubirizi (Kichwamba & Ryeru sub-counties of Bunyaruguru
county) on a program code-named ‚Trees for Global Benefit (TGB)‛. This is a voluntary
emission reduction afforestation programme in which smallholder farmers are required to
undertake conservation management practices, mainly planting of indigenous tree species
(e.g. Measopsis eminii, Prunus africana, Warbugia ugandensis, and Khaya spp.), according to the
Plan Vivo Standard. ECOTRUST aggregates credits from multiple small-scale landholdings
and links these farmers through a cooperative offsetting scheme to the voluntary carbon
market. The TGB’s main buyers are from Europe, (e.g. Max Hamburgers, Tetrapak) and
they are accessed either directly or through several brokers (e.g U&W). The program has
registered considerable success and has extended to other districts such as Hoima, Kasese,
Masindi, Adjumani and Lamwo. TGB is also currently in the process of expanding to the
Mt. Elgon area
West Nile Electrification Project
This project, located in the West Nile region of Uganda is part of the Uganda’s Energy for
Rural Transformation Project funded largely by the World Bank. Under this arrangement,
the Government of Uganda provides cleaner energy to the people of West Nile and sells
Emission Reduction Credits (ERC) to the Prototype Carbon Fund (PCF), a private-public
partnership operated by the World Bank. Two streams of revenue are generated, i.e. sale of
power to the communities in five districts of West Nile region and finances from the ERCs.
The project generates power from two hydropower dams located at Nyagak along the
River Nile, and benefits communities in the districts of Adjumani, Arua, Moyo, Nebbi and
Yumbe.
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UWA/FACE
The UWA-FACE initiative is a public/private partnership. In 1994, UWA (then Uganda
National Parks) on behalf of the Government of Uganda (GoU) entered into an agreement
with the Forests Absorbing Carbon Emissions (FACE), a non-profit organization
established by the Dutch Electricity Generating Board to reforest the degraded areas of
Kibale and Mt Elgon National Parks. This was intended to enable sequestration of carbon,
management of water resources and creation of a habitat for diverse wildlife. FACE
undertook to reforest the previously degraded areas of the parks under the arrangement
that the two parties (FACE and GoU) share revenue from carbon offsets generated. The
project targets to restore 10,000 ha in Kibale and 25,000 ha in Mt. Elgon National Park
(MENP). This is expected to result in an increase in the average storage capacity of 3.73
million tones of CO2 over the project’s 99-year lifespan.
Kakira Sugar Works (1985) Ltd. (KSW) Cogeneration Project
Kakira Sugar Works is a limited liability company in Uganda, owned and managed by the
Madhvani Group. The cogeneration project is a private deal between Kakira Sugar Works
and the World Bank (WB) in which the Community Development Carbon Fund (CDCF) of
the WB is purchasing the Emission Reductions (ERs) arising from the expansion of the
factory’s bagasse cogeneration capacity (from 4 MW to 16 MW). By using bagasse (a
biomass by-product produced from the milling of cane), the project avoids CO 2 emissions
from electricity generation by fossil fuel.
Uganda Nile Basin Reforestation Project
The Uganda Nile Basin Reforestation Project, operating in Rwoho CFR in Mbarara districts
South Western Uganda, is an arrangement between the World Bank Biocarbon Fund,
Government of Uganda (represented by NFA) and Rwoho Environment Conservation and
Protection Association (RECPA). This is a CDM afforestation and reafforestation project
targeting 50% of the 9,100 ha of the degraded area of the reserve. The main species is Pinus
spp. (75%), although Maesopsis eminii (20%) and Prunus africana (5%) exist as well. NFA
maintains overall responsibility for the project implementation and delivery of the emission
reductions. The authority provides seedlings and technical advice to community groups,
who in turn protect the plantations and remaining patches of natural forests. Consequently,
NFA offers the ensuing carbon credits to the Biocarbon Fund as per the framework of the
Emission Reductions Purchase agreement. The community groups concerned are then paid
by NFA for each tCO2 sequestered upon delivery at a price stipulated in the agreement.
Efficient Cook Stoves in Uganda
This project is implemented by a civil society organization known as the Urban Community
Development Association of Uganda (UCODEA), which manufactures and promotes
widespread use of efficient charcoal and wood stoves (that will ultimately replace existing
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inefficient stoves). In doing this, the project contributes to reduction in the amount of GHGs
emitted through use of charcoal and firewood as cooking fuels. The seven-year project has
since 2008 entered into a private deal selling credits from more than 15,000 tonnes of CO 2
saved per year. The credits are sold through ClimateCare and other buyers on the
voluntary market. Every time a buyer pays ClimateCare for emission reductions, the
money is invested in projects that reduce greenhouse gases.
Uganda Composting Project
This is a Government deal in which Jinja, Mbale, Mbarara, Mpigi, Mukono, Lira, Soroti and
Kabale municipalities negotiated with the World Bank Carbon Fund to construct landfills
in composting dump sites to reduce the intrusive effects of odour and polluting chemical
compounds. This contributes to the global efforts to reduce the emission of GHG such as
Methane and helps to generate Emission Reduction/Carbon Credits. The estimated green
house gases on the project would be about a minimum of 630,000 tons of CO 2e through
2012 and 1.134 million tons over 10 years. The World Bank Carbon Fund is to buy 80% of
the carbon, with the other 20% left for the open market.

The International Small Group and Tree Planting Programme (TIST)
TIST is a jointly implemented initiative by the Institute for Environmental Innovation (I4EI)
and Clean Air Action Corporation (CAAC). In Uganda, the project operates in three sites
(Bushenyi, Kabale and Kanungu) in the southwest corner of Uganda. TIST empowers small
groups of 10 to 12 subsistence farmers to reverse the devastating effects of deforestation,
drought and famine, through tree planting and sustainable agriculture. By 2008, members
of the 785 small groups had planted about 418,319 trees, mainly Eucalyptus spp. and Pinus
patula. The project was anticipated to sequester nearly 1.5 Mte CO 2 by 2012 and 2.3 Mte CO2
by 2017 over the 14 years. The small group receives quarterly payments per tree planted
and surviving trees, on the condition that the members also adopt sustainable farming
practices.

Biodiversity Conservation Projects
Mgahinga Bwindi Impenetrable Forest Conservation Trust (MBIFCT)
The Bwindi Impenetrable National Park (BINP) is located in south western Uganda and is
home to great variety of species, including the mountain gorilla. Mgahinga Gorilla National
Park (MGNP) on the other hand, is part of the Virungas Mountain Range that is also
encompassed by DR Congo’s Virungas National Park and the Parc National des Volcans in
Rwanda. The Mgahinga Bwindi Impenetrable Forest Conservation Trust (MBIFCT) is a
partnership between communities living in and around Mgahinga National Park and
Bwindi I. National Park and UWA. Under this arrangement, supported by GEF, the trust
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finances grants to assist local community groups to develop socio economic activities which
demonstrate positive impact on the parks and provide alternative means for meeting needs
which were traditionally met by harvesting park resources. Community development
activities receive 60% of the income from the trust fund while the other funds (40%) are
used to support ecological and socio-economic research as well as project implementation.
Chimpanzee Sanctuary and Wildlife Conservation Trust
The Chimpanzee Sanctuary and Wildlife Conservation Trust (CSWCT ) is collaborating
with the National Environment Management Authority (NEMA ) on a project called
‚Developing an Experimental Methodology for Testing the Effectiveness of Payments for
Ecosystem Services to Enhance Conservation in Productive Landscapes in Uganda.‛
Located in Hoima district, Western Uganda, this project aims at developing an
experimental methodology for testing the effectiveness of PES as a viable means for
financing and procuring biodiversity conservation outside protected areas. The project
focuses on private and community forests between Budongo and Bugoma forest reserves,
which forms part of the corridor for chimpanzees.
Co-Management in Kibale and Mt Elgon National Parks
UWA and NFA have adopted a ‚rights for responsibilities‛ in communities living adjacent
to Kibale NP and Mt Elgon NP. Members of these communities have signed formal
agreements with UWA and NFA, under which the c to ustodian agencies allow the
communities to enter the forest and extract non-timber forest products in return for
protection of the boundary. The communities plant five lines of Eucalyptus spp. trees on the
boundary of the park, and participate in maintenance and guarding the park boundary.
They also commit themselves to extract only the agreed items from the forest. The forest
authorities also enable communities to adopt environmentally friendly livelihood strategies
e.g. beekeeping and installation of energy saving stoves.
Collaborative Forest Management in CFRs
Several communities have gone into Collaborative Forest Management arrangements of
Central Forest Reserve in which rights, responsibilities and returns for the communities are
spelt out. The communities are allocated compartments within the Central Forest Reserve
to access forest products such as firewood, medicinal extracts, herbs, ropes, building poles,
vegetables etc. In some cases, access to items such as timber and land is also permitted. In
return, the community commits to perform management activities such as maintaining the
forest boundary and fire lines, reporting illegalities etc. This has been implemented in
Budongo, Bugoma, Mabira, Echuya, Kasyoha-Kitomi, Sango Bay Central Forest Reserves to
mention but a few.
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Budongo Forest Eco-tourism Development Project (BFEP)
Budongo FR is Uganda's biggest forest reserve covering 825 km2. It has a mixture of tropical
high forest, a large population of mahoganies, savanna grasslands and woodland. Budongo
attracts both domestic and foreign tourists who come to see the biodiversity in the forest
reserve. The community around the forest have since 1993 formed an association and
assigned 28 people to operate the eco-tourism activities on behalf of the community. This is
carried out with technical support from the forest department and UWA. The tourists pay
the Eco-tourism Project management who then spend 40% of the revenue on community
projects and 60% on maintenance of the forest biodiversity.
Echuya Forest Conservation Project
Echuya forest comprises 3,400 hectares of montane tropical forest situated in the south-west
corner of Uganda, near the spectacular Virunga volcanoes chain. The forest is an important
bird area, although also of enormous livelihood support value to the local communities in
Echuya forest reserve (Bakiga, Bafumbira and Batwa). Apparently, over-harvesting of forest
products such as firewood, timber, bamboo poles and medicinal plants is threatening the
natural habitat in the forest which has raised concerns amongst conservation agencies.
Thus, Nature Uganda and The Royal Society for the Protection of Birds have since 2004,
with support from the Civil Society Challenge Fund of (DFID) and GEF, engaged NFA and
local communities to institute arrangements under which communities are granted access
to the reserve on condition that they are carrying out conservation activities (e.g. tree
planting, and forest conservation and protection). The project seeks to establish sustainable
harvesting regimes for forest products; provide alternative sources of firewood and
bamboo outside the forest; as well as alternative means of generating income.
The Mabira Forest Reserve Eco-tourism Project
Mabira forest is one of the most biodiverse areas in Uganda. Located 54 km along the
Kampala-Jinja highway, the 306-km² expanse of forest is home to 302 bird species, 23
species of small mammals and hundreds of trees and shrub species. The forest’s
biodiversity, however, is under increasing threat given its location between expanding
urban centers of Kampala, Mukono and Jinja. The Mabira Forest Reserve Eco-tourism
Project was thus conceived as a public-private partnership through which the NFA works
with local groups to conserve the environment and sensitize the community against
vandalizing the forest. The project, which mostly employs residents of forest-adjacent
villages, also promotes environment friendly livelihood strategies. Instead of charcoal
burning, for instance, women can generate income through weaving crafts with selected
materials from the forest, for sale to tourists or export. The communities also access part of
the revenue generated by NFA from the eco-tourism activities.
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Payments for Biodiversity Conserving Business (Organic Products)
The Export of Organic Products from Africa (EPOPA), is working local exporters and
contracted smallholder farmer groups in Kapchorwa, Nebbi and Bundibugyo, to produce
organic agricultural products (e.g. sesame, cocoa, vanilla, shea butter, natural bee honey,
fish, bark cloth, organic pinneaples, apple banana, passion fruit, papaya and chilli sauce)
and linking them to importers in Europe, USA and Japan. Under this arrangement, the
exporter contracts farmers as out-growers who commit to adhere to agreed conservation
management practices e.g. no use of synthetic fertilizer, sustainable utilization of the soils,
water, and fishery resources and other organic methods/standards promoted by the
International Federation of Organic Agriculture Movements (IFOAM) and other buyers
countries. In turn, the farmers receive a premium price, which is usually 25-50 percent
above the price of conventional produce, in return for using sustainable production
practices. Grolink AB (a Swedish NGO) and AgroEco Ltd. (from Holland) link the local
exporters to European importers and assist with ensuring that the products meet the
organic certification.
Integrated Co-management of Lakes through Beach Management Units
Uganda’s Beach Management Units (BMUs) are one of the most progressive and potentially
pro-poor-friendly manifestations of community empowerment in natural resource
management. Here, the government sets the standards for sustainable operation and
management of fisheries, which the BMUs and the fisher folk must follow. The Lake
Management Organization, a government entity, supervises the BMUs and coordinates
lake-wide activities. The government also gives powers to the respective local governments
to tender out the management of the fisheries to the BMU, which in turn pays a monthly fee
to the local government. The BMU charges Landing Site User Fees (LSUFs) to fishers and
traders, with the ensuing finances being used for management of fisheries.
Uganda Breweries Limited/ National Wetlands Programme
Uganda Breweries Limited (UBL) has since 2004 been working in collaboration with the
National Wetlands Program (NWP) and Makerere University to conserve wetlands in
Luzira, on the shores Lake Victoria. UBL acknowledges that its activities lead to pollution
of the wetland and the water in Lake Victoria, and has thus launched a conservation project
in partnership with the NWP in a co-funding arrangement between Uganda Breweries and
the Diageo Foundation worth US$ 25,000. The company is working closely with NWP to
create and increase awareness about wetland issues through an information, education and
communications campaign. It has also installed more environmentally sound brewing
technology, and it is also funding educational programs of NWP about wetlands.
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Bigodi Wetland Sanctuary
Bigodi village is situated 6km from the Kibale National Park and boasts of about 137
species of birds, which are a tourist attraction. Here, Kibale Association For Rural and
Environmental Development (KAFRED), a local NGO, with support from UNEP has been
working with local communities in a private deal, to mobilize involvement in the comanagement of the wetland. Under this arrangement, local communities practice
controlled harvesting of swamp products, which in effect has reduced the pressure that the
community would otherwise be exerting on the swamp. In return, KAFRED members
provide tour-guiding services when tourists (mostly from Holland, USA, Austria, Canada
and Italy) visit the wetland and Kibale National Park. The local community also receives
20% of the gate fees collected at the park.
Kibale Forest Wild Coffee Project
The Kibale Forest Wild Coffee Project is a private venture involving the Uganda Coffee
Trade Federation (succeeded by Kibale Forest Foundation), and residents of six villages
located along the north-eastern border of Kibale National Park. These communities
committed to undertaking conservation practices that mitigate the threat to biological
diversity in both core conservation and buffer zone; and ensuring a self-sustaining
incentive for conservation of biological diversity in the agricultural landscape. As an
incentive, smallholder Arabica farmers are given a premium to grow their coffee in small
farmer agricultural systems that are certified as organic and "shade grown", - i.e. coffee is
grown in biologically diverse agro-ecosystems that provide habitat for a richer diversity of
fauna than large scale coffee farms.
Watershed Management Projects
Kitanga Wetlands Conservation Project
This is a government deal that seeks to promote the regeneration and conservation of
Kitanga wetlands. At approximately 496 hectares, Kitanga wetlands constitute one of the
most extensive continuous water catchment areas in Kabale district. The wetlands,
however, are facing continued threat from population pressure, reclamation activities,
seasonal fires and wildlife hunting. In attempt to abate this, this conservation project is
working with community-based organizations, most prominently Kitanga Wetlands Fish
Farmers Association (KWFFA), to provide alternative sources of livelihood for farming
communities.
Land Restored or Saved using PES Approach
The study selected four land-use based schemes to understand how effective the PES can be
in saving land. The findings from the selected case studies showed that a total 18,432
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hectares (as of February 2011), has been restored in the four case studies as summarized in
the table below. ECOTRUST’s Trees for Global Benefits programme has so far planted
2647ha across multiple small scale land holdings, while UWA-FACE Kibale National Park
and Mt. Elgon have a total of 13,500 ha restored. CSWCT has recruited about 350 private
forest owners with approximately 785 hectares, while Rwoho community carbon scheme
has a total of 1500 hectares replanted.
Table 1: Land Restored in Five Selected Case Studies
Project
UWA-FACE

Location
Kibaale NP, Mt. Elgon NP

Trees for Global Benefits

Uganda
Nile
Reforestation Project

Basin

Experimental
Methodology
Testing Effectiveness of PES

Land restored(ha)
13,500

Period (years)
12

Mitooma, Rubirizi, Kasese,
Hoima,
Masindi,
Gulu,
Adjumani, Nwoya Districts

2,647

8

Rwoho Forest Reserve

1,500

5

898*

-

Hoima district

* committed
Environmental Benefits from PES
In order to understand the effectiveness of PES in delivering environmental benefits, the
study examined the same case studies used in understanding improved land management.
Table 2 below lists the environmental benefits from each of the selected case studies
Community Participation
In understanding community participation, the study examined five case studies with a
view of generating number of participating households and the socio-economic benefits
derived from the participation. The table 3 below summarizes the findings of the study.
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Table 2: Environmental Benefits Derived from the Selected Case Studies
Project

Carbon Benefits

Other Environmental Benefits

UWA-FACE

This project is expected to
result in an increase in the
average storage capacity of
3.73 million tonnes of CO2
over the project’s 99-year
lifespan
The project has recruited
land expected to generate
598,222
tCO2
over
a
crediting period of 25 to
fifty years

Climate change mitigation, biodiversity
conservation and erosion control.
Watershed functions especially in Mt
Elgon with numerous rivers and streams
including those that feed into the river Nile
system
Rehabilitation of degraded agricultural
landscapes.
Biodiversity conservation through planting
of indigenous trees –
Watershed functions supporting the
numerous lakes and rivers including two
Ramsar Sites – Lake George & Rwezori
Mountains
Conservation of a central forest reserve
Climate change mitigation

Trees for Global Benefits

Uganda
Nile
Reforestation Project

Basin

Experimental Methodology
Testing Effectiveness of PES

This
is
mainly
a
biodiversity conservation
project.
Carbon
measurements have not yet
started

Watershed functions
Climate change mitigation
Biodiversity conservation through
conservation of chimpanzee habitats

the

Table 3: Community Benefits Derived from the selected Case Studies
Project

Participating
Households
Employs over 100
people from the
community

UWA-FACE

Trees
for
Benefits
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Global

1,700 households
have
been
facilitated
to
access
the
voluntary carbon
market

Socio-economic Benefits
This is a project on public land-gazetted national park, with
the carbon rights owned by the government through the
Uganda Wildlife Authority.
The project provides employment, health care and food to
workers, revenue sharing with the park adjacent
community, collaborative resource management and access
to park resources and improved livelihoods through
corporate socio responsibility
Carbon assets and the trees belong to the farmer. Thus
payments go directly to the individual farmer. Farmers
also earn from their tree products such as fuelwood,
building poles, timber, etc.
The farmers have also invested in other income generating
activities e.g. honey production, medicinal extracts, fodder
for animals etc.
The project has also supported the strengthening of
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SACCOS through shares bought by members as well as
deposits from the performance – based payments. In
addition, farmers can use their expected payments as
collateral for loans
In some of the project sites, farmers have formed marketing
groups for commodities such as honey.
The farmers have also reported increased agricultural
productivity from improved soil management.

Uganda Nile Basin
Reforestation Project

So far over 100
people
have
registered under
RECPA
to
participate in the
project.

The project operates carbon community fund that provides
financing for projects that benefit the wider community in
which the carbon farmer lives.
Guided by the CFM Policy, the communities benefit
through buying shares in the carbon assets through the
CBOs.
The community also has regulated access to the forest
reserve e.g. RECPA a CFM group was allowed to access 200
ha of the reserve for resources like medicines, firewood,
water and others.
Skills transfer – the community have acquired skills in tree
management

Experimental
Methodology Testing
Effectiveness of PES

350 private forest
owners
have
registered with
the project

Farmers are paid annually per ha conserved

Discussion
Good Practices Associated with PES
The results from these study indicate that a good number of lessons have been generated
on how to use PES to promote conservation and generate livelihood benefits. Specifically,
the pilot schemes have generated a number of best practices that some schemes have used
to scale up. This section of the report documents some of the good practices identified by
the study
Supporting legal instrument
The results from the study indicate that the existing schemes have creatively utilized the
existing legal provisions as may be applicable under different circumstances. The existing
schemes have selected legal instruments depending on issues such as land tenure and
protection status. These projects have demonstrated that different legal instruments as
applicable can be used to achieve PES objectives. For example, whereas both the Rwoho
and FACE project have similar objectives, the former is applying the CFM guidelines under
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the Forestry and Tree Planting Act (2003), whereas the latter is guided by the Revenue
Sharing Policy under the Wildlife Act.
Generating Environmental Benefits
Examples from the selected case studies indicate that PES schemes have significant
environmental benefits beyond the specific service that is being paid for under each
scheme. The existing schemes have a clearly defined environmental service they are
delivering to a specific market. The schemes are using a very well commoditized
environmental service to formulate rewards for environmental stewardship.
Although selling a single commodity (carbon credits), these projects generate multiple
socio-economic and environmental benefits. This approach ensures that payments from a
single service are creatively managed to maximise on the return on investment for
environmental as well as livelihood benefits. For example, by increasing forest cover, the
afforestation projects have multiple environmental benefits. They contribute to the
provision of watershed services mainly by slowing down water runoff, reducing soil
erosion / sedimentation and regulating water flow. Furthermore, enhancing natural forest
cover binds soil and enhances water purification, soil conservation & stabilisation and
moisture retention, which helps to reduce flood and landslide risks which threaten local
agricultural livelihoods. For example, in Bushenyi where the TGB started, most areas are
located on steep slopes of between 200 and 700. The area is highly susceptible to erosion due
to the steep slopes that prior to the project were devoid of vegetation. Furthermore, smallscale production of fuel wood and timber reduces pressure on nearby forest reserves and
national parks, as well as contributing to habitat restoration.
Trees for Global Benefits in particular has made significant strides in using PES schemes to
integrate climate change adaptation strategies into farm management. The key livelihood
aim of the TGB is to integrate tree planting as part of livelihood strategies to address issues
of soil erosion, water retention, and soil fertility and ultimately farm productivity. Each
participant is assisted to identify a suit of agro-forestry activities that suit their individual
needs. This approach in implementing PES schemes has proved to be very instrumental in
building resilience of the poor communities to the impact of climate change.
In addition, Trees for Global Benefits is probably the only financing mechanism that
promotes the planting of strictly indigenous (and naturalized) tree species. The TGB
promotes the planting of native tree species through capacity building, establishment of
commercial tree nurseries, etc. Tree planting based on native species is very limited in East
Africa, and the learning experiences from planting native tree species is a strategy that can
be used to decrease the technological barriers that prevent the propagation of native tree
species. Furthermore, these woodlots can provide information that can be used to provide
more accurate estimates for growth rates, biomass accumulation etc.
Community Benefits
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From the case studies examined, the PES schemes have potential to generate significant
socio-economic benefits. For example, the TGB has enabled rural farmers invest in
sustainable resource management using payments received in installments after activities
have been monitored. The TGB promotes the integration of tree planting in the livelihood
strategies of the participating households. The project works through established structures
to mobilize farmers who are trained to identify forestry activities that are suitable to their
needs. The participating farmers are guided to develop very simple land-use plans that
will integrate tree planting in their respective livelihood strategies. The households use part
of the initial payments to invest in forestry activities that are suitable to their needs. The
credits from across multiple small scale landholdings are aggregated and then sold through
a cooperative offsetting scheme. Without this aggregation, the small scale landholder
would not have been able to access the carbon market.
The longterm management objective for the majority of the participants is timber.
However, the farmers have carefully selected multi purpose tree species that allow for the
production of building poles, fuel wood, fruits, medicinal extracts, fodder etc. In addition,
extra activities such as apiary, nursery establishment and production of seedlings have
provided additional income to these rural communities. Furthermore, some of the
participants have formed marketing groups. The farmers can also use their anticipated
carbon payments to access loans from the SACCOS through which the payments are
delivered.
The study also observed that some efforts have been undertaken to ensure that community
participation is done with free and prior informed decision making by the participating
communities. The different schemes have used approaches that breakdown the otherwise
complicated PES process into a language that local communities can understand.
To ensure free prior informed consent, schemes such as the TGB have invested extensively
in sensitization meetings, home visits, radio programmes etc. before project participants are
recruited. Furthermore, even though it is a cooperative offsetting scheme, each participant
joins as and when they are ready, signs an individual contract and is rewarded according to
his/her performance. Some of the projects that have group agreements have also instituted
measures such as payment of a membership fee or buying shares as a process through
which individuals take personal responsibility of their participation in the project.
Challenges Associated with PES
Perhaps not surprisingly, the challenges by far out number the best practices in most cases.
In Uganda, the former have also received more critical review (Lang and Byakola, 2006;
Ruhweza and Masiga, 2007; REDDnet, 2010; Oxfam, 2008). Four broad categories of
barriers have emerged from the various analyses, and these include information, technical,
policy/regulatory and institutional barriers. The manifestation of these challenges,
nonetheless, varies with context. Similarly, strategies for removing or at least navigating
34

Proceedings of the 2nd Conservation Conference2012

around these challenges are various. This study sought to document lessons learnt in this
regard as a point of reference for designing strategies for scaling up PES in Uganda.
Policy/ Regulatory Context
There are over 60 PES related legal instruments in different sectors and or departments
within Uganda’s legal and regulatory framework.
Each of these sectors and/or
departments has different policy mandates and therefore different actions and strategies for
the implementation of these legal instruments. As a result, these frameworks have been
extremely fragmented and some provisions in some of the instruments are not
complementary to related provisions in other instruments. This has potential to lead to
duplication, conflict and neglect of some issues that may be critical to the PES. For instance
an analysis by REDD-Net (2010) noted that there is substantial lack of overlap between
NAPA and REDD Preparediness proposals in Uganda.
The REDD -PP concentrates on the role of REDD to reduce emissions as a climate change
mitigation strategy. There is very little representation of adaptation within the R-PP. The RPP does not even refer to the National Adaptation strategy. Achieving significant positive
outcomes from these legal provisions would require coordination and harmonization of the
different sectoral activities. Additionally, inspite of the fact that all these PES related legal
instruments exist, there are still several gaps that are not covered by these provision and
the study identified policy gaps as follows:
i)

Land Tenure
Uganda as a country has many different forms of land tenure which make it difficult for
some of the environmental services providers to claim rights over the services. A case in
point is the presence of absentee landlords in some parts of Uganda, presenting a situation
where the landowner is not necessarily the land manager. Whereas the activities
generating the environmental services are managed by the tenant, it is not clear whether
s/he will have the rights to the PES payments. This barrier is one of the factors that has
limited Trees for Global Benefits to operate in areas around Lake Victoria, where
communities have expressed interest in joining but cannot demonstrate land ownership. In
addition, the customary land tenure system where land is mainly transferred through
inheritance is one of the key factors driving land fragmentation. This has greatly reduced
the landholdings in some of the key environmental service areas rendering PES schemes
unviable. The land fragmentation is most evidenced in areas of high population density
and ironically in most cases (E.g Mountains) are also areas of high value for environmental
services.

ii)

Benefit Sharing
The policies (such as CFM guidelines) under which some of the projects are operating do
not include guidelines on benefit sharing. Considering that government (through its
statutory bodies such as NFA and UWA) retains the land and sometimes tree tenure, the
carbon rights therefore rest in government. There are no clear guidelines on how the
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communities accrue benefits from their participation in CFM. How the community benefits
depends on how well they negotiate. The pilot NFA carbon scheme in Rwoho, which is
premised on the CFM policy, places the carbon rights in the hands of government through
NFA. The communities have negotiated to manage 200 ha out of the 9100ha of the reserve.
The community benefits through buying shares (at least six shares per person) through
Rwoho Environmental Conservation and Protection Association (RECPA). In addition, one
has to pay a membership fee to join RECPA, which can be paid in cash or kind through
provision of labour. The benefits are rewarded to members of RECPA based on carbon
shares held, and after verification of the carbon sequestered in the areas of the Nile Basin
Reforestation Project that they manage. There are communities around Budongo &
Bugoma Central Forest Reserves that have been facilitates by Ecotrust to enter comanagement arrangement with NFA for the management of compartments of these
reserves. These communities have expressed interest in registering carbon credits for their
tree planting activities in these reserves but have not yet been able to. This is mainly
because at the time of entering into the CFM agreements, the communities had not
envisaged carbon credits as a potential benefit and therefore did not negotiate for it.
iii)
i)
ii)
iii)
iv)
v)
vi)

Other Gaps
The study identified policy gaps in the areas of:
Ex-situ conservation
Biodiversity Impact Assessments
Land use and plans
Intellectual property rights
Information management and sharing
National Food Policy
Information Barriers
Lack of access to information is one of the major challenge facing the development of the
PES schemes in Uganda. Although there are a number of draft policies as well as internal
organizational policies that would require a number of companies to pay for environmental
policies, this information has not been widely publicised. The challenge is compounded
further by the presence of a wide array of legal instruments to choose from. There is need
to summarise all these policies earmarking what nature of projects are supported by which
policies.
Accessing market information also proves a challenge preventing the respective
practitioners from effectively commoditizing the environmental services. For example,
effective demand for carbon sequestration is usually from global buyers although
beneficiaries from this service also include populations within the micro setting. Currently,
carbon buyers for the most part comprise corporate companies located a considerable
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geographical distance from the landscapes (mainly in Europe and the United States).
Keeping informed about the market trends without sufficient information is challenging.
Technical Barriers
The study observed that inadequate understanding of the services being traded is one of
the biggest challenges facing PES initiatives in Uganda. Although there have been some
efforts in some form of valuation of the environmental services, most of the efforts in the
valuation have concentrated on carbon sequestration, which also according to various other
studies has been undervalued. The rest of the services have not yet been valued at all. It is
therefore very difficult for potential investors to estimate the return on investment. Even
though different actors (e.g. NAHI, Ecotrust, etc.) have invested in identifying critical
watersheds as well as identifying activities that when undertaken would improve the
watersheds, none of them has succeeded in causing buyers to commit payments to the
stewards. There is need to equip the practitioners technical capacity to analyse and provide
a clear understanding on how the payment is actually going to bring about the desired
change.
Institutional Barriers
Although the country has invested in building capacity for public institutions to promote
PES, many of these initiatives are in their formative stages. The institutions that have either
been established or strengthened include the Climate Change Unit, NEMA NFA and UWA
etc. Furthermore, there are institutions that are mandated to implement PES related legal
instruments but whose institutional mandates are not directly linked to PES. All these
institutions have very limited financial and human capacity to operationalise their
mandate. These institutions need to be nurtured to be able to undertake their respective
mandates.
The institutional barriers have also been highlighted as one of the key challenges limiting
access to the PES markets. For example, although there are many private and public sector
beneficiaries, whose activities are inextricably linked to the natural resource base and the
ecosystem services ensuing from it, there has not been many PES transactions. This is
especially the case with respect to watershed services. Often though, potential buyers are
too detached for resource poor land users to engage them directly. A few institutions are
stepping in to narrow this gap. However, there is a lot of doubt among potential buyers
about the institutional capacity to ensure a foolproof governance structure to oversee PES
transactions and effectively deliver the ecosystem functions.
Acknowledgements
This report was made possible with funding from ICRAF under the PRESA Initiative. The
field Study team was led by Jude Sekatuba, to whom Ecotrust is highly indebted. The study
team benefited immensely from discussions held with groups and individuals from
government departments, civil society organizations and well as community members.
Ecotrust appreciates the valuable contribution from its team of staff and volunteers as well
37

Proceedings of the 2nd Conservation Conference2012

as the funders and every one who volunteered to contribute information towards this
study.
References
Berttram D. (2010). Positioning the Kagera TAMP Project in the PES Landscape of East
Africa. Internship Report

Carter S. (2009) ‚Socio-economic benefits in Plan Vivo projects: Trees for Global Benefits,
Uganda‛. Plan Vivo Foundation and ECOTRUST Uganda.

ECOTRUST (2009) ‚Current and Potential Payment for Environmental Services Schemes in
Three Landscapes: Mobuku, Kalinzu Kasyoha–Kitomi and Budongo–Bugoma‛.
Environment Conservation Trust of Uganda (ECOTRUST), Entebbe, Uganda.

ECOTRUST (2010). Trees for Global Benefits (TGB) Program in Uganda - A Plan Vivo
Carbon offset Project: Annual Report. Environment Conservation Trust of Uganda
(ECOTRUST), Entebbe.

Forest Trends, The Katoomba Group and UNEP (2008) ‚Payments for Ecosystem Services,
Getting Started: A Primer‛. Harris Litho / Washington, DC / USA.

Hardin G., (1968) ‚Tragedy of the Commons‛ Science, Vol. 162 (1968): pp. 1243-1248

Lang C. and T. Byakola (2006) ‚A funny place to store carbon: UWA-FACE Foundation’s
tree planting project in Mount Elgon National Park, Uganda‛. World Rainforest Movement,
Montevideo.

Millennium Ecosystem Assessment (2005).
http://www.millenniumassessment.org/documents/document.356.aspx.pdf

Oxfam (2008) ‚Turning Up the Heat: Climate Change and Poverty in Uganda‛. Oxfam GB,
Oxford, UK.

Prowse M., and Peskett L. (2008). ‚Mitigating Climate Change: What Impact on the Poor?‛
Overseas Development Institute (ODI). London.

38

Proceedings of the 2nd Conservation Conference2012

REDDnet (2010) ‚Carbon Rights in REDD+ and their Implications in East Africa‛. REDDnet
Bulletin, East Africa, Issue 2, December 2010.

Ruhweza A., and Masiga M. (2007) ‚Institutions for Payments for Environmental Services:
Challenges and Opportunities in Uganda‛. Paper prepared for the 9th BIOECON
Conference, Kings College, Cambridge.

Ruhweza A., Byamukama B., and C. Kalanzi (2008) ‚An Inventory of PES Schemes in
Uganda.‛ East and Southern Africa PES Review Inventory Matrix on PES in Uganda
(Draft).

World Bank (2004). ‚How Much is an Ecosystem Worth? Assessing the Economic Value of
Conservation‛. Washington DC.

Wunder, S., (2005). Quoted in Forest Trends, The Katoomba Group & UNEP (2008)
‚Payments for Ecosystem Services, Getting Started: A Primer‛. Harris

39

Proceedings of the 2nd Conservation Conference2012

Challenges and Potential of a REDD+ project in Murchison- Semliki
Landscape
M.E.Leal, S. Akwetaireho, G. Nangendo and A.J. Plumptre
Wildlife Conservation Society, Kampala, Uganda
Introduction
Assessing the feasibility of a REDD project in the Murchison-Semliki landscape is part of
the development of a sustainable financing system for the conservation of the northern
Albertine Rift forests. A UNDP/GEF project ‘Conservation of Biodiversity in the Albertine
Rift Forests of Uganda' (CBARFP) has facilitated a strategic planning process aimed at
identifying feasible means of conserving the forest landscape of the northern Albertine Rift
(M-S landscape) and its unique biodiversity, and ensuring the long-term financing of the
required conservation actions.
According to the Ugandan Bureau of Statistics (www.ubos.org), population density is high
and growing faster than the national rate of 3.2%. A significant proportion of the
inhabitants are immigrants from the Democratic Republic of Congo (DRC), Rwanda, Sudan
and southern Uganda. The average household size is about seven persons and poverty
levels are high. Land is mainly under customary tenure, passed on through inheritance and
with no formal titles. Agriculture is extensive using hand tools and fire. Fuel wood is
gathered from local forests. Cash crops cultivated are sugarcane, tobacco, cotton, maize,
rice, beans and potatoes.
In this study, the potential of a REDD+ project is assessed and whether its carbon incentives
are able to stop or slow down conversion of forest into other land uses. Significant obstacles
to overcome in order to implement a REDD project are: local land tenure, demand for
agricultural land in combination with a high population growth, and unsustainable natural
resource extraction for timber from forest and charcoal from woodland.
Study site
The Murchison-Semliki landscape contains three relatively large central forest reserves
(Budongo, Bugoma and Kagombe) interconnected by patches of ‚fully stocked‛ and
degraded ‚tropical high forest‛ including many smaller forest reserves surrounded by
farm/grassland, and papyrus swamps. Topography is gentle with elevations around 1,100
m. Climate on the plateau above the escarpment with Lake Albert is moderately hot with
temperatures ranging between 19/27 ˚C and a mean annual rainfall around 1,500 mm,
distributed over two seasons (March/May and September/December).
The project boundaries are determined as those forests outside of protected areas in the
districts of Hoima, Kibaale and Kyenjojo and parts of Buliiso and Masindi Districts - in total
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some 122,876 ha of tropical high forest in various states of degradation, but not including
woodlands (of which there are another 120,000 ha).
Methods
Historic deforestation and land use and land cover change
The historical trend of land use and land cover change was determined comparing three
points in time: 1995, 2006 and 2010 (following the protocols of Laporte et al. 2008). Land-use
change and associated carbon emissions and removals were determined at a landscape
level. Historic baseline net deforestation and degradation at landscape level has been
calculated over the periods 1995 to 2005 and 2006 to 2010.
Landsat images were chosen for the remote sensing analysis because of their better and
more complete coverage over the landscape and for three different points in time,
compared to both ASTER and spot images. The Landsat images were analyzed based on
parameters of brightness, greenness, and wetness according to Crist and Cicone (1984), and
Collins and Woodcock (2003). It was not possible to use an automated analysis because the
images were not taken during the same season and the difference in phenology caused an
additional difference in brightness, greenness and wetness of the vegetation.
Five land cover unit classes are recognized in sufficient detail with a minimum of error: 1)
Tropical High Forest (THF) fully stock and 2) THF depleted, 3) planted forest, 4) colonizing
forest and 5) ‚Other‛. The class of ‚Other‛ also comprises woodland which was difficult to
distinguish from other land cover units such as shrubland and fallowing fields.
Recognizing woodland as a separate class would have resulted in a biased coverage,
without the necessary ‚ground-truthing‛ for the images of 2010.
Therefore, the land use change of Other to THF fully stocked represents the succession or
development of woodland into THF, whereas the change from THF to Other represents
deforestation. The change from THF to planted forest infers first deforestation and
replanting afterwards. The change from other to planted forest could either represent a
change from woodland to planted forest or farmland to planted forest.
Biomass and emissions
Carbon emission calculations followed the Biocarbon Fund methodology of mosaic
deforestation (guiding document: red-nm-001-version 01). Carbon densities were calculated
using the method of nested sampling. The location and number of the plots for a
representative sampling of the landscape was determined using the software program
DISTANCE 6.2 (Thomas et al. 2009). For the 172 plots the above ground biomass (AGB)
was calculated and converted into metric tonnes carbon dioxide (tCO2e) (Table 2). The
latest pan tropical algorithm was used (Djomo et al. 2010) to calculate biomass based on
height and diameter. Biomass was first conversed to carbon (conversion factor 0.5) and then
to tCO2e (conversion factor 44/12). The landscape average carbon density was calculated by
weighted according to land use in hectares.
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Deforestation drivers
345 households with forest on their land were interviewed. Both open-ended and closed
questions were used to interview heads of households. Data were collected on aspects such
as demographic characteristics of the household, socio-economic issues such as education
and income levels from agriculture and other business, resources collected from forests,
land tenure, impacts of crop raiding wild animals, and knowledge, awareness and practices
of households.
To supplement the household survey, interviewers made observations about various
community and household activities, crops grown, nature of housing, livestock reared, land
use types and the nature forest resource utilization as well as capturing photographs of
different forms of forest use by local communities. The quantitative and qualitative
information collected through the questionnaire survey were coded and entered into the
MS-excel computer programme (MS excel worksheets) and then analysed. Using pivot
tables, the incomes per study sites, problem animals and other simple computations were
calculated.
Results
Historic deforestation and land use and land cover change
Deforestation - In between 1995 and 2005 (10 years), 35,386 ha of ‚Tropical High Forest
fully stocked‛ became deforested, and 34,676 ha between 2006 and 2010 (5 years).
Correspondingly, the deforestation rate practically doubled (factor 1.96) since 2006.
Similarly, 15,715 ha of already depleted Tropical High Forest were cleared between 1995
and 2005 and 41,228 ha between 2006 and 2010. The actual deforestation rate of both types
of forest between 1995 and 2005 was 5,111ha per year and 15,181ha per year between 2006
and 2010.
Degradation - 25,111 ha of THF fully stocked became degraded between 1995 and 2005,
whereas only 5,179 ha between 2006 and 2010. Consequently, the degradation rate dropped
by a factor 2.4, from 2,511 ha per year to 1,036 ha per year. Between 1995 and 2005, 5,006 ha
of degraded THF became THF fully stocked and 4,818 ha of other or woodland changed to
THF fully stocked. Between 2006 and 2010 regeneration increased considerable with 16,394
ha of depleted THF changing to THF fully stocked and 17,717 ha of others/woodland to
THF fully stocked. This is an increase in regeneration rate of a factor 6.9. It is mainly due to
dense woodland around north western Budongo becoming so dense it appears to look like
THF fully stocked but in reality it is colonizing forest rather than mature forest. The
signature on the images could not be distinguished however so it is classified as THF fully
stocked.
Other land use changes are ‚Other to planted forest‛ and ‚Other to Colonizing forest‛.
Colonizing Forest was classified because the trees had small crowns and had a different
signature on the satellite images as a result. The land use changes from colonizing forest are
very small with no ha colonized between 1995 and 2005 and 3 ha between 2006 and 2010.
The changes in area of planted forest between 1995 and 2005 were slightly positive (202ha)
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as 1458 ha changed from Other to planted, but 1256 ha changed from planted to Other. The
difference for 2006 and 2010 was negative, 2348 ha of planted forest was deforested and
only 948 ha were planted.

Figure 1. Map of the natural forests of the Murchison-Semliki Landscape indicating. Dark
green: primary forests, light green: secondary forest, dark purple: primary forest loss, light
purple: secondary forest loss since 2005.

Net changes - Deforestation almost doubled (factor 1.96) between the periods 1995-2005
and 2006-2010, degradation dropped by a factor 2.4 and regeneration increased by a factor
7. However, the net changes in hectares of forest cover are negative for both periods,
resulting in a loss of 41,217 ha and 41,793 ha, respectively. Consequently, overall net
deforestation basically doubled between the two periods. Weighting the two actual
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deforestation rates with the time periods result in an average deforestation rate of
8,367ha/yr.

Table 1. Land cover change between 1995 and 2005;

1995-2005(10 yrs)
annual
rate
(ha/yr)

2006-2010 (5 yrs)

land-cover change

Surface
area (ha)

Stable
THF, fully stocked (THF)
THF, depleted (THFd)
Other* (stable)
Planted Forest (PF)

102,571
36,326
2,412,016
1,843

Deforestation
THF, fully stocked to Other
THF, depleted to Other
Planted Forest to Other

-35,386
-15,715
-1,256

-3,539
-1,572
-126

-34,676
-41,228
-2348

-6,935
-8,246
-470

Degradation
THF, fully stocked to THF, depleted

-25,113

-2,511

-5,179

-1,036

-7
-2

-1
0

0
-41

0
-8

5,066
4,818
1,458
0

507
482
146
0

16,394
17,717
948
3

3,279
3,543
190
1

Deforestation -Regeneration
THF, fully stocked to Planted Forest
THF, depleted to Planted Forest
Regeneration
THF, depleted to THF, fully stocked
Other to THF, fully stocked
Other to Planted Forest
Other to Colonizing Forest

Surface
(ha)

annual
area rate
(ha/yr)

73,262
10,325
2,436,687
895

* ‚Other‛ comprises besides farmland, marshes, shrubland, grassland and most importantly also
woodland.

Biomass and emissions
Carbon density for THF fully stocked ranged from 350 tCO2e/ha to 838 tCO2e/ha, for THF
depleted from 81 to 235 tCO2e/ha and converted farmland to 30 ±5 tCO2e/ha from both
annual crop biomass and remnant tree biomass (table 2). Conversion of THF fully stocked
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to farmland creates an emission 410 tCO2e/ha and 135 tCO2e/ha from THF depleted to
farmland. The landscape average carbon density has been set at 375 tCO2e/ha by weighting
the averages for THF, fully stocked and THF depleted by their surface area in the landscape
(table 3.).
Historic deforestation projected over this project life time shows that all privately owned
forest will have been cleared in the 14th year. This sets the maximum gross carbon benefits
at 46M tCO2e /yr (gross) in year 15 until the end of the project life. In the first year of the
project 3.1M tCO2e (gross) are planned to be avoided or 1.6 M tCO2e (net) including
discounts and non-performance; similarly, 46M tCO2e/yr (gross) and 30.6 M tCO2e/yr (net)
after the 14th year starting from year 15 (table 4).
Table 2. Carbon density (tCO2e/ha), based on
172 circular plots (radius 20m)
Tropical High Forest, fully 440
stocked
Tropical High Forest, depleted
163
Farmland with remnant trees
30
Table 3. Landscape average carbon density
land-use

ha

tCO2e/
ha

Tropical High Forest, fully
stocked
107,372
410
Tropical High Forest, depleted
15,504
135
above ground
below ground

ratio
0.87
0.13

average
density
358
17
375
98

Deforestation drivers
Analysis of the interviews showed that subsistence farming and small- to medium-scale
farming for commercial production are the primary proximate drivers of deforestation.
Most of the households combine substance farming with planting cash crops. Tobacco and
upland rice are the main cash crops accounting for 15% of the households each, followed by
groundnuts (9%), cassava (8%) and sweet potatoes (8%) (table 5). Most of the forest is
cleared except for a few standing trees, and the logged trees are sold for timber or turned
into charcoal. Forest is also being cleared to control crop raiding by animals.
The households interviewed were classified according to their annual income from cash
crops and timber (table 6). 50% of the households generate less than $1500 per year from
cash crops and timber, 38% generate between $1,500 and $5,500 and 12% generate more
than $5,500 up to the maximum of $41,000. The $41,000 represents a selling event of timbre,
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a slow growing cash ‚crop‛ and the income should realistically be spread over the period
until the next harvest. In case of a period of 40 years annual income becomes $1025.

Table 4. Net carbon benefits from deforestation,
including discounts for non-performance and leakage.
year

deforestation
(tCO2e)

nonperformance

leakage (30%)

1

3,140,073

2,355,055

1,648,538

2
3

6,280,145
9,420,218

5,652,131
8,949,207

3,956,492
6,264,445

4
5

12,560,291
15,700,364

11,932,276
14,915,345

8,352,593
10,440,742

6

18,840,436

17,898,415

12,528,890

7

21,980,509

20,881,484

14,617,039

8
9
10

25,120,582
28,260,655
31,400,727

23,864,553
26,847,622
29,830,691

16,705,187
18,793,335
20,881,484

11
12

34,540,800
37,680,873

32,813,760
35,796,829

22,969,632
25,057,780

13
14
15

40,820,946
43,961,018
46,115,630

38,779,898
41,762,967
43,809,849

27,145,929
29,234,077
30,666,894

16
17

46,115,630
46,115,630

43,809,849
43,809,849

30,666,894
30,666,894

18
19

46,115,630
46,115,630

43,809,849
43,809,849

30,666,894
30,666,894

20

46,115,630

43,809,849

30,666,894

Discussion
Opportunity costs
The analysis of the interviews has shown that the income from timber, cash crops and
forest non-timber products varies greatly from the rural poor, with an annual income of
only $22, to the rural rich with up to $ 41,000. The 341 household interviewed were
classified according to their annual income presented in table 2. 60% of the households
received less than $1500, 32% less than $3500 and 90% less than $5500.
The possibility of direct payment to compensate farmer and forest owners for the lost
income from timber, cash crops and forest non-timber product is strongly determined by
46

Proceedings of the 2nd Conservation Conference2012

the carbon density of the forests and the surface area of their land. Break-even points have
been calculated at an annual income of $1400/yr, $3600/yr, $5000/yr and $10,000 per year.
(table 7). The annual income was transferred in tCO2e by dividing it by the carbon price of
$5/tCO2e, e.g. $1400 equals 280 tCO2e. Carbon density was arbitrarily set ranging between
100 and 500 tCO2e per ha and the surface area in forest between 1 and 10 ha.
Table 5. The ten most important cash crops (actual and
relative) and their impact on the forest.

Produce
Upland rice
Tobacco
Groundnuts
Cassava
Sweet potatoes
Maize
Bananas
Beans
Timber
Sugarcane

Households
45
45
28
23
23
20
18
18
11
10

Percentage
15%
15%
9%
8%
8%
7%
6%
6%
4%
3%

Forest
cleared
yes
yes
yes
no
no
yes
no
no
yes
yes

The break-even points for the opportunity costs are reached with more difficultly for high
annual incomes and low forest densities. For instance, the break-even point for an annual
income of $1400 was reached by a farmer with 3 ha of forest with a carbon density of 100
tCO2/ha. But for an annual income of $10,000 the break-even was not reached before a
farmer has 10 ha of a forest with a carbon density of 200 tCO2e. The study showed that only
52% still have forest on their land, and the average farmer has 3.7 ha of forest ranging
between 0.3 and 27 ha.
This means that the farmer with an annual income from the forest of $1400 need a carbon
density of 100tCO2, $3500 a carbon density of 200tCO2e, $5000 a carbon density of
250tCO2e and $10,000 a carbon density of 500tCO2e.
More feasible breakeven points for the project will be reached when these short-term profits
are spread over the fallow period needed for soils to recover. This income in general is not
sustainable as in the business as usual scenario all forests will be cleared in 14 years after
which in a few years all the old fields will lose their fertility and stop producing altogether.
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Table 6. Annual income from cash crops and timber classes
annual income class
(USD/ household)
number of households
0 ≤ − <500
66
500 ≤ − < 1,000
59
1,000 ≤ − < 1,500
44
1,500 ≤ − < 2,000
30
2,000 ≤ − < 2,500
29
2,500 ≤ − < 3,000
29
3,000 ≤ − < 3,500
20
3,500 ≤ − < 4,000
8
4,000 ≤ − < 4,500
7
4,500 ≤ − < 5,000
6
5,000 ≤ − < 5,500
7
5,500 ≤ − < 6,000
7
6,000 ≤ − < 6,500
3
6,500 ≤ − < 10,000
14
10,000 ≤ − < 20,000
6
20,000 ≤ − < 30,000
3
30,000 ≤
2

relative
19%
17%
13%
9%
9%
9%
6%
2%
2%
2%
2%
2%
1%
4%
2%
1%
1%

Rural development
Improving the livelihoods of the rural population is important for the success of the project.
Presently, too many people depend on natural resources for subsistence and cash. If their
traditional ways remain unaltered, all natural resources in Uganda will have been
exhausted in 30 to 40 years and in the project area in 15 to 20 years. Model studies for the
Albertine Rift predict an initial drying period of 20 years (Seimon et al. 2009). If without the
REDD project all the private forests are cleared and climate becomes increasingly drier,
there is the genuine risk crops will fail and people will be forced to displace elsewhere for
subsistence agriculture and will become so-called ‚climate refugees1‛.

1

Climate refugees are people who are displaced from their homeland due to an environmental disaster related to global
warming. Therefore it is essential to provide them with sustainable alternatives.
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Table 7. Break-even points for direct direct payments to offset opportunity costs for annual income per
household in the equivalent of tCO2e
1400
USD/yr
forest per household (ha)
280

carbon density
(tCO2e)

3500
700

carbon density
(tCO2e)

tCO2e/yr
100
150
200
250
300
350
400
450
500

USD/yr
tCO2e/yr
100
150
200
250
300
350
400
450
500

5000
1000

USD/yr
tCO2e/yr

carbon density
(tCO2e)

10000
2000

carbon density
(tCO2e)
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1
-180
-130
-80
-30
20
70
120
170
220

2
-80
20
120
220
320
420
520
620
720

3
20
170
320
470
620
770
920
1070
1220

4
220
320
520
720
920
1120
1320
1520
1720

5
120
320
520
720
920
1120
1320
1520
1720

6
320
470
720
970
1220
1470
1720
1970
2220

7
420
770
1120
1470
1820
2170
2520
2870
3220

8
520
920
1320
1720
2120
2520
2920
3320
3720

9
620
1070
1520
1970
2420
2870
3320
3770
4220

10
720
1220
1720
2220
2720
3220
3720
4220
4720

5
-200
50
300
550
800
1050
1300
1550
1800

6
-100
200
500
800
1100
1400
1700
2000
2300

7
0
350
700
1050
1400
1750
2100
2450
2800

8
100
500
900
1300
1700
2100
2500
2900
3300

9
200
650
1100
1550
2000
2450
2900
3350
3800

10
300
800
1300
1800
2300
2800
3300
3800
4300

forest per household (ha)
1
-600
-550
-500
-450
-400
-350
-300
-250
-200

2
-500
-400
-300
-200
-100
0
100
200
300

3
-400
-250
-100
50
200
350
500
650
800

4
-300
-100
100
300
500
700
900
1100
1300

forest per household (ha)
1

2

3

4

5

6

7

8

9

10

100
150
200
250
300
350
400
450
500

-900
-850
-800
-750
-700
-650
-600
-550
-500

-800
-700
-600
-500
-400
-300
-200
-100
0

-700
-550
-400
-250
-100
50
200
350
500

-600
-400
-200
0
200
400
600
800
1000

-500
-250
0
250
500
750
1000
1250
1500

-400
-100
200
500
800
1100
1400
1700
2000

-300
50
400
750
1100
1450
1800
2150
2500

-200
200
600
1000
1400
1800
2200
2600
3000

-100
350
800
1250
1700
2150
2600
3050
3500

0
500
1000
1500
2000
2500
3000
3500
4000

USD/yr
tCO2e/yr
100
150
200
250
300
350
400
450
500

forest per household (ha)
5
-1500
-1250
-1000
-750
-500
-250
0
250
500

6
-1400
-1100
-800
-500
-200
100
400
700
1000

7
-1300
-950
-600
-250
100
450
800
1150
1500

8
-1200
-800
-400
0
400
800
1200
1600
2000

9
-1100
-650
-200
250
700
1150
1600
2050
2500

10
-1000
-500
0
500
1000
1500
2000
2500
3000

1
-1900
-1850
-1800
-1750
-1700
-1650
-1600
-1550
-1500

2
-1800
-1700
-1600
-1500
-1400
-1300
-1200
-1100
-1000

3
-1700
-1550
-1400
-1250
-1100
-950
-800
-650
-500

4
-1600
-1400
-1200
-1000
-800
-600
-400
-200
0
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ABSTRACT
There have been recent advances in estimating the size and status of waterbird populations at
the global level. The main objective is to identify and protect wetlands of importance and the
resources within them. Uganda contributes to this initiative by collecting biannual waterbird
data from 33 sites across the country. From these, 26 have substantial and consistent data. The
data assumes total counts within defined area. These sites fall under different national
protection status and management regimes. Eleven sites in Protected Areas (PA) and 15 sites
in non-protected were analysed. Trends in some of the species and groups of interest were
considered. These included species like the African Skimmer R.flavirostris, Lesser Flamingo
P.minor, Pied Kingfisher C.rudis, African Fish Eagle H.vocifer and groups like gulls, terns,
kingfishers, pelicans, raptors, storks, herons, ducks and geese. The Pied Kingfisher C.rudis,
generally had an increasing trend both in and outside Protected Areas with 88% of its
population being inside PAs. Pink-backed Pelican P.rufescens had an increasing trend outside
PAs, 41% of the population, while the 59% population inside PAs showed a decreasing trend.
The African Fish Eagle H.vocifer generally had an increasing trend both in and outside
Protected Areas, with 83% of its population inside PA. Unlike the mentioned species, the
groups of gulls and terns had 97% of the population outside PA systems. This demonstrates
the importance of wetlands outside PA systems in conserving some species. Although the
population show increasing trend over the years, the decline in status and increase in threats at
some sites call for effective conservation initiatives.
Key words: waterbird counts, status, trends, management regime, conservation actions
Introduction
There are over 2250 bird species in Africa (Brown, et. al 1983). Africa is a very important
continent for waterbirds with 307 species in 33 families (Boere et al, 2006) ranging from
migratory ducks and waders, seabirds and semi-resident herons and egrets. With
approximately the same land size, Uganda has the same number of species as the whole of
Europe (Carswell et al, 2005). Over 200 species of birds in Uganda are classified as waterbirds
i.e. birds that frequent water and are ecologically dependent on such habitats (Brown et al.
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1983). There are specialist species such as ducks and grebes which are completely dependent
on wetlands and would not be able to survive without aquatic habitats and non-specialists
which are found near wetland habitats but it is not crucial to their survival. Uganda is not only
for the impressive list of populations of African waterbirds, but also for the millions of
migratory waterbirds that depend on wetland ecosystems. Overall, the Counts and surveys by
thousands of volunteers have taken place in January and July every year since 1991 and annual
reports summarize the results that are provided as feedback to observers.
Results are also available in the reports produced by Wetlands International (Dodman &
Diagana, 2003). The results of these annual counts are presented in regional and global
publications, providing a unique insight of the status of the African waterbird populations. An
example of site analyses is from records of bird counts in Lutembe Bay (Byaruhanga &
Nalwanga, 2002). There have been recent advances in estimating the size and status of
waterbird populations at the global level (Boere et al. 2006, Davidson & Stroud 2006). The main
objectives of this process are to assist in identifying and protect Wetlands of International
Importance under the Convention on Wetlands, to identify conservation and research
priorities in order to maintain global waterbird biodiversity, to identify gaps in knowledge,
and to support the implementation of the Conventions on Wetlands, Migratory Species and
Biological Diversity. Significant advances continue to be made by Wetlands international in
reviewing and developing new estimates for waterbird populations occurring in Africa.
Uganda has been contributing to this initiative using its well-developed capacity in the data
generation. Available data on waterbirds in Uganda’s database goes back as far as 1961
(Byaruhanga et al 2001). However, most of the records prior to 1991 were collected by
independent observers who only recorded numbers of a few species of interest at certain
favoured sites. These counts were not conducted with any regularity and were not always
performed on the recognized periods. However these records are still of immense value as
they indicate historical information on abundance of birds at different sites. Useful summaries
of annual reports in terms of status and trend annual reports have been exemplary (Opige &
Byaruhanga, 2009, 2010 and 2011).
The African wide waterbird census, which is coordinated by Wetlands International, covers
the collection and analysis of waterbird data in Africa. It also covers other regions including
Asia, Europe and South America. Each year, participating volunteers count millions of
waterbirds in over 100 countries using a standardized method, which makes it easy to
compare the census data across regions. The IWC is a valuable source of information, making
it possible to monitor changes in waterbird numbers and distribution, to improve knowledge
of little-known waterbird species and wetland sites, to identify and monitor sites that qualify
as Important Bird Areas (Fishpool & Evans 2001, Byaruhanga et. al 2001) and as Wetlands of
International Importance (WMD/NU 2008) under the Ramsar Convention on Wetlands, to
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provide information on the conservation status of waterbird species and to increase awareness
of the importance of waterbirds and their wetland habitats at local, national and international
level.
Objectives
The main objective is to highlight the trends of waterbirds in Ugandan and specifically
compare sites contribution to national populations and to species protection. The other
objective was to describe national trends of selected species and groups.
Methods
Since 1990, waterbird counts have covered 33 sites, with consistent counts covering 26 sites.
Only these 26 sites have been considered for analyses. The method of data collection assumes
total counts within defined areas. These sites fall under different national protection status
and management regimes. Eleven sites in Protected Areas (PA) and 15 sites in non-protected
were analysed. The most used identification bird guide book is by Stephenson and Fanshawe
(2002). Trends in some of the species and groups of interest were considered. The analyses
were done using MINITAB programme to describe trends and significance (P-Values) of the
trends.
Results and discussion
Sites contribution to national populations
Some selected species and groups were used to examine the trends in species inside and
outside Protected Areas. These included the Pied Kingfisher C.rudis, Pink-backed Pelican
P.rufescens, African Fish Eagle H.vocifer and Gulls and Terns. These species and groups were
chosen because they had consistent records in sites in and outside Protected Areas over the 20
year period. Remember that of the 26 sites regularly covered by this scheme, only 11 sites are
in Protected Areas. The comparisons here are not explicit and definitive but rather showing
the general behaviour and impression on how management regimes may have contributed to
the results.
The Pied Kingfisher C.rudis, generally had an increasing trend both in and outside Protected
Areas with 88% of its population being inside and 12% outside Protected Areas (Fig. 1). The
bulk of the population in Protected Areas comes from three sites, MFNP, Kazinga Channel and
LMNP. The two known breeding populations are in Kazinga Channel and MFNP. The Pinkbacked Pelican P.rufescens had an increasing trend outside Protected Areas, which had 41% of
the population, while the 59% of the population inside Protected Areas showed a decreasing
trend (Fig. 2). A general decreasing trend for both in and outside Protected Areas can be seen
in the first decade with the second decade having a rather more stable trend. The Wetlands
International (2006) describes the Pink-backed Pelican population as stable. The African Fish
Eagle H.vocifer generally had an increasing trend both in and outside Protected Areas, with
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83% of its population inside and 17% outside Protected Areas (Fig. 3). The Protected Area
population seems to have leveled off at about 200 individuals. Unlike the species above, the
groups of gulls and terns had 97% of the population outside Protected Areas with only 3%
inside Protected Areas and the population had an increasing trend over the years (Fig. 4).
These populations also represent migratory species and their major stop over points in the
country.
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Figure 1: Trends for Pied Kingfisher C.rudis outside and inside National Parks
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Figure 2: Trends for Pink-backed Pelican P.rufescens outside and inside National Parks
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Figure 3: Trends for African Fish Eagle H.vocifer outside and inside National Parks
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Figure 4: Trends for Gulls and Terns outside and inside National Parks

Description of national trends of species and groups
Trends in some of the species and groups of interest were considered. These included African
skimmers R.flavirostris, Lesser Flamingos, and groups like gulls and terns, kingfishers,
pelicans, cormorants, raptors, storks, herons, ducks and geese. African Skimmers and Lesser
Flamingos are all listed as Near Threatened (NT). Kingfishers, Raptors and Pelicans are all fish
eating groups and can be good indicators of ecosystem health since they sit on top of the food
chain. Cormorants, Herons and Storks represent more resident groups while Gulls and Terns
represent mostly the migrant groups. Results indicate decreasing trends for skimmers (R 2 = 1.5,
P-Value = 0.45), fig. 5 and flamingos (R2 = 3, P-Value = 2.8), fig. 6, that are all of conservation
concern.
The Wetlands International (2006) described both species as declining and therefore requiring
urgent conservation action. There is stable population estimate for Pelicans (R 2 = 0.0, P-Value =
0.94), fig.7. According to Wetlands International the population of the Pink-backed Pelican
which is the commonest Pelican species in Uganda is stable. The other Pelican species included
is the Great White Pelican. According to the national trends, the other species groups are all
showing increasing trends. These groups include Gulls, Terns, Kingfishers, Cormorants,
Raptors, Storks, Herons Duck and Geese. The populations of the Terns are non breeding
populations in Uganda. The main species in Uganda is White-winged Terns although some
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small numbers of Whiskered Terns, Gull-billed Terns and Caspian Terns are recorded. In its
breeding areas, the White-winged Tern population has been described as stable. Generally the
Tern population in Uganda show increase (R2 = 6, P-Value = 1.3), fig. 8. The two main gull
species in Uganda are Grey-headed Gulls and Black-headed Gulls, although Lesser-black
Backed Gulls are occasionally recorded. The Gull population shows increase (R2 = 42.6, P-Value
= 0.0), fig. 9. The 2006, Wetlands International estimates describe Black-headed Gull
population as declining and Grey-headed Gull still remains un-described. Kingfishers, mainly
Pied Kingfisher and to a lesser extent Malachite, Giant and Grey-headed Kingfishers show
increase (R2 = 74.6, P-Value = 0.0), fig. 10. The two cormorant species in Uganda are Long-tailed
and Great cormorants showing increase (R2 = 40.9, P-Value = 0.0) fig. 11. The Wetlands
International (2006) describes the East African population of both species as stable.
We considered birds of prey as a group. This included African Fish Eagles, with the most
numbers compared to others. Showing increase (R2 = 54, P-Value = 0.0), Fig. 12. The other
species within this category are osprey, African and Eurasian Marsh Harrier. Among the
Storks, the regular recorded with significant numbers are Marabou, Yellow-billed and African
Open-billed Storks. The others occasionally recorded are Woolly-necked, Abdim’s and Saddlebilled Storks. The population show increase (R2 = 31.4, P-Value = 0.0), fig 13. This is in line with
the Wetlands International population estimates of 2006 describing Marabous as increasing
and both Yellow-billed and Open-billed as stable.
The major numbers of Herons come from Grey, Black-headed and Common Squacco Herons.
Others include Goliath and Purple Herons. The earlier estimates by Wetland international,
(2006) described populations of Black-headed Heron as increasing and that of Grey, Common
Squacco, Purple and Goliath Herons as stable. The Uganda population indicates increase (R 2 =
34.5, P-Value = 0.0), fig 14. According to Wetlands International, 2006, trends of resident ducks
and geese; Yellow-billed Duck and Egyptian Goose are stable, while White-faced Whistling
Duck is increasing. In Ugandan, the population in this grougp show increase (R2 = 50.9, P-Value
= 0.0), Fig. 15 And in migrant Ducks Gargany is declining in its breeding areas while Little
Grebe and Hottentot Teal are stable. These are the main migrant ducks in Uganda showing
increase (R2 = 0.1, P-Value = 0.85), Fig. 16.
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Figure 5: Trends in numbers of individuals of African Skimmers R.flavirostris recorded in
Uganda

70000

Individuals of Flamingoes

60000
50000
40000
30000
20000
10000
0
90

95

00
Date in Years

05

10

Figure 6: Trends in numbers of individuals of Flamingos recorded in Uganda
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Figure 7: Trends in numbers of individuals of Pelicans recorded in Uganda
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Figure 8: Trends in numbers of individuals of Terns recorded in Uganda
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Figure 8: Trends in numbers of individuals of Gulls recorded in Uganda
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Figure 10: Trends in numbers of individuals of Kingfishers recorded in Uganda
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Figure 11: Trends in numbers of individuals of Cormorants recorded in Uganda
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Figure 12: Trends in numbers of individuals of Raptors recorded in Uganda
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Figure 13: Trends in numbers of individuals of Storks recorded in Uganda
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Figure 14: Trends in numbers of individuals of Herons recorded in Uganda
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Figure 15: Trends in numbers of individuals of Resident Ducks and Geese recorded in Uganda
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Figure 16: Trends in numbers of individuals of migrant Ducks and Geese recorded in Uganda
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Conclusions and recommendations
Overall, these analyses have demonstrated the importance of wetlands inside and outside PA
systems in conserving waterbirds. Sites outside Protected Areas hold significant numbers of
waterbirds especially migratory species in the groups of Terns and Gulls. Most species
however, have shown either stable or increasing trends irrespective of the protection status of
the sites. Although the populations show increasing/stable trends over the years, the decline in
observable site status and increase in threats at counted sites call for effective conservation
initiatives.
We would recommend the need to expand Protected Areas networks to included wetlands
since they are important in holding some waterbird groups. For now, the wetlands in
Protected Areas are few compared to non-protected areas. There is need to do more studies on
other sites and propose them as either IBAs or Ramsar Sites such that they have at least an
international recognition and a national obligation to conserve them. There is need to expand
the coverage for national cencus such that representative sample can be obtained for the major
basins.
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ABSTRACT
Common bird indicators can help measure progress towards reducing the rate of biodiversity
loss at the national, regional and global levels. The Common Birds Monitoring Scheme is an
international programme aimed at monitoring trends in the population of common and
widespread bird species in the world. In Uganda, this scheme is called the Bird Population
Monitoring (BPM). This scheme has been running for four years since 2009 across all parts of
Uganda in and outside Protected Areas. Counts are done twice a year in January and July.
Numbers of birds for all species seen along 2km transects are counted in all sites. Seven
rounds of data collected have been entered into the WildBirds database and analyzed, giving a
total of 691 species from 88 sites monitored through a network of 112 volunteers. From these
results, the most common and wide spread birds in Uganda include, the Common Bulbul,
Grey-backed Camaroptera, Red-eyed Dove, Speckled Mousebird, Bronze Mannikin, Scarletchested Sunbird and Marabou Stork. The most species rich site in protected areas was in
Kidepo Valley National Park followed by Queen Elizabeth National Park and then Murchison
Falls National Park. However, many of the best species rich sites were in privately owned
small-scale mixed agricultural sites outside Protected Areas. This is an indication that much of
the common and widespread birds are outside protected areas and it needs some form of
protection. There is thus a need for promoting community conservation in the country. This
can be emphasized through a regional more so global action and that is where the African
Wild bird indicator Scheme comes in. Through the WorldBirds database, data from the
Common Birds monitoring scheme can be used by the African Wild Birds Indicator and the
Global Wild Birds Indicator Schemes to inform regional and global conservation actions for the
protection birds. This scheme can also inform policy decisions by the government on the
conservation of biodiversity at a national, regional or global level such as conventions and
treaties.
Key Words: Wild Birds Indicator, Common Birds, Population, Trends, Monitoring
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Background
Bird populations are a good indicator of overall environmental sustainability because of their
available excellent data, based on the volunteer efforts of skilled birdwatchers; their stable
taxonomy; a thorough knowledge of their ecology and behavior and their meaningful
responses to environmental change. Bird populations integrate a set of environmental changes,
because they are mobile and often wide-ranging. Bird numbers also respond to environmental
changes more slowly than those of smaller organisms, and at a larger spatial scale.
Wild Bird Indicators show the average trends in abundance of a selected set of bird species
and can help measure progress towards reducing the rate of biodiversity loss at the national,
regional and global levels. The Global Wild Birds Indicator Scheme is a scheme that focuses on
the average trends in abundance of common and widespread bird species. This scheme is
especially useful in using birds to show change in the overall condition of ecosystems, which is
difficult and expensive to measure directly. Strengths of common and widespread bird
indicators include their statistical robustness, relative simplicity, cost-effectiveness and ease of
updating the data.
The aim of the Global Wild Bird Indicators is to monitor and report on the impact of
environmental change on bird populations worldwide. The indicator is one of three being
pioneered by BirdLife International (alongside indicators of the status of bird species - the Red
List Index and of sites important for their conservation - Important Bird Area Indices) and has
the potential to become a valuable measure of trends in global biodiversity and the wider
environment. The African Wild Bird Indicator Scheme is part of the Regional Wild Bird
Indicator scheme that feeds into the Global Wild Birds Indicator scheme.
Bird Population Monitoring (BPM) commonly known as the Common Birds Monitoring
scheme is an international programme targeting common and widespread bird species. The
main aim of this scheme is to monitor trends in the population of bird species that we think are
common in our areas, reason being that ‚common species‛ are usually ignored in many
conservation drives, which usually target the threatened or endangered species. Data from this
scheme is entered into the Global web-based WildBirds database, which can then be used by
the Regional Wild Bird Indicator Scheme.
Aim
The aim of this report is to highlight the importance of the Common Birds Monitoring scheme
in showing the trends in common and widespread birds in Uganda and showing how this
scheme can contribute to the African Wild Indicators.
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Methods
In Uganda, BPM has been running for four years since 2009. These counts are conducted in all
parts of the country in and outside protected areas (Figure 1). Counts are done twice a year in
January and July using line transects method. Transects are approximately 2km long divided
into 200m sections for the purpose of easily estimating the 2km. Counts are done by volunteers
who consist of interested birders and researchers.
Seven rounds of data have been collected so far and this is the basis for these results. The data
obtained from these counts is entered into the East African Birds Database which is part of the
WorldBirds Database. Simple analyses have been done for this report but future analyses will
be done using TRIM, an analysis package that caters for missing values.

Figure 1: Distribution of the Bird population Monitoring Sites in Uganda
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Results and discussion
We are now up to a total of 691 species in the 88 sites monitored in Uganda by the 112
volunteers participating in this scheme.
As expected, the Common Bulbul is the commonest and wide spread species as it has been
recorded with 5,316 individuals recorded in 91% of sites monitored. Other widespread bird
species include the Grey-backed Camaroptera recorded in 84% of the sites, Red-eyed Dove in
78% of the sites and Speckled Mousebird in 77% of the sites (Table 1), while other common
(abundant) bird species include Bronze Mannikin with 3,278 individuals, followed by
Speckled Mousebird with 2,444 and Marabou Stork with 2,110 (Table 2).
Some of the most twenty common and most widespread birds in Uganda are species which
inhabit areas with trees like the Green Pigeon, Eastern Grey Plantain-eater, Rueppell's Glossystarling, and Scarlet-chested Sunbird. This indicates that many sites in Uganda still hold
favourable habitat for a good number of bird species. This state of habitat has to be maintained
if not improved to ensure sustainability of these bird populations.
Interestingly, some of the most species rich sites are outside protected areas (Table 3), meaning
that they have no significant protection but are under the mercy of land owners. Communities
around these sites therefore have to be sensitized on how to protect the birds’ diversity in their
sites.
Species Trends
Trends for some of the common and widespread species mainly indicate some increases in
most of the species, though with a few decreases (Figure 2). These trends are very useful in
indicating how the environment is changing over time.
Conclusion
As from the results, this scheme can guide the regional and global actions on the conservation
of common and widespread bird species. The Pan-European Common birds Indicator is a
good example of how this scheme works to inform conservationists on the state of common
and widespread bird populations. If developed better in the African region, it is a useful tool
in the conservation of these bird species. Therefore, all partners in Africa are encouraged to use
the WorldBirds database to populate the Africa regions Indicator scheme and help conserve
our common and widespread bird species.
Acknowledgements
A big thanks to all the 112 Volunteers participating in this scheme whose outcome will guide
the conservation of the bird species in nationally, regionally and globally. You are all
encouraged to participate in this scheme. You can monitor birds anywhere you feel like be it in
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your compound at home or at your place of work, as long as you are committed to monitoring
the site twice a year around January and July.
Details of these are available with the BPM project coordinator at NatureUganda.
Email: dianah.nalwanga@natureuganda.org or danae.sheehan@rspb.org.uk

Table 1: The twenty most widespread Birds in Uganda 2009-2012
Species Name

Individuals

Proportion of sites

Common Bulbul

5,316

91%

Grey-backed Camaroptera

1,701

84%

Red-eyed Dove

1,296

78%

Speckled Mousebird

2,444

77%

African Thrush

492

72%

1,129

70%

602

70%

3,278

64%

833

64%

1,014

61%

African Green-pigeon

602

60%

Blue-spotted Wood-dove

383

60%

Tawny-flanked Prinia
Scarlet-chested Sunbird
Bronze Munia/Mannikin
Hadada Ibis
Eastern Grey Plantain-eater

Rueppell's Glossy-starling

1,911

59%

White-browed Coucal

416

58%

Yellow-fronted Canary

629

57%

Black Kite

627

56%

2,105

55%

506

55%

Angola Swallow

1,197

53%

Northern Grey-headed Sparrow

1,142

52%

Black-headed Weaver
Fork-tailed Drongo
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Table 2: The twenty most abundant (Common) species in Uganda 2009-2012
Species Name

Individuals

Proportion of sites

Common Bulbul

5,316

91%

Bronze Munia/Mannikin

3,278

64%

Speckled Mousebird

2,444

77%

Marabou Stork

2,110

42%

Black-headed Weaver

2,105

55%

Sand Martin

2,053

34%

Red-billed Quelea

1,980

13%

Ruppell's Glossy-starling

1,911

59%

Grey-backed Camaroptera

1,701

84%

Red-eyed Dove

1,296

78%

Black-headed Gonolek

1,272

45%

African Palm-swift

1,257

48%

Village Weaver

1,225

49%

Angola Swallow

1,197

53%

Northern Grey-headed Sparrow

1,142

52%

Piapiac

1,131

20%

Tawny-flanked Prinia

1,129

70%

Vieillot's Black Weaver

1,084

30%

Ring-necked Dove

1,039

41%

Eastern Grey Plantain-eater

1,014

61%
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Table 3: The most species rich sites in Uganda 2009-2012
Site Name

Number of individuals

Number of species

Narus Valley/Katrum Lodge (PA)

4158

190

Transparent Lake (PA)

5265

144

Bulyasi-Mabira (Private)

1935

139

Kasese Woodland NP (PA)

1577

138

Waiga South NP (PA)

2086

134

Kalabe West (Private)

1856

133

Kidepo River NP (PA)

1663

132

Kiweebwa (Private)

2338

127

Kasyoha Kitomi Ecotourism Education Centre (PA)

4773

125

Waiga North NP (PA)

1317

124

Lukaya Flats (Private)

1098

121

Mweya Peninsula NP (PA)

3660

120

Rwonyo Gate NP (PA)

1091

118

Nshara Gate NP (PA)

1334

114

Channel Track NP (PA)

1936

113

Kanyawara-Kibale NP (PA)

1429

113

Paara Woodland NP (PA)

1874

112

Kyotera South (Private)

1147

111

Sanga Gate NP (PA)

1019

111

Kayanja Savanna (Private)

1163

110
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Figure 2: Trends in numbers of Individuals for some of the common and widespread bird
species in Uganda.
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The status of vegetation cover around Lake Mburo National Park: Implication
of loss of woody vegetation cover on herbage mass and species composition
Mfitumukiza David & Kityo Robert.
Makerere University School of Biological & Environmental Sciences. P.O.Box 7064, Kampala.
Abstract
Lake Mburo National Park area is experiencing rapid changes in vegetation cover and
composition. In this study, mapping and characterisation of vegetation cover was done.
Vegetation growth form, cover and height data were collected from 450 plots sampled from
eight strata generated from a Landsat image. The plot data were used to map the
physiognomic vegetation cover types. To establish the influence of woody vegetation on
herbage species composition, cover and mass, 18 sites were selected and fenced in December
of 2008 based on different replicate combinations of two vegetation categories and three soil
textural classes. In December 2009, two 1 m by 1 m quadrats were randomly placed in each
treatment where herbage species composition and cover were recorded. All herbage from each
quadrat was harvested, weighed immediately and sub-sampled. The sub-samples were
transported to the laboratory for drying at 60oC till constant weight. The ratio of dry weight of
the sub-sample was used to calculate herbage yield for each quadrat. Analysis of variance was
used to determine the influence of woody vegetation cover type on herbage species cover and
mass. Results showed that vegetation composition is shifting from woody to herbaceous
dominated cover with predominance of stress resistant grass species. A total of 27 herbage
species were recorded. Brachiaria decumbens registered the highest average single species cover
(40%) for all the sites. Herbage mass was significantly higher (346gm-2) on grassland sites than
woodland (285gm-2). From this study it was revealed that species presence and cover are
associated with vegetation cover type with some distinct species associations. Reduction in
woody vegetation cover results into increased herbage yield but reduced species richness and
quality. There is need for vegetation management strategies to ensure that livelihood support
systems are in harmony with biodiversity conservation.
Keywords: rangeland, species composition, physiognomic, herbaceous, woodland
Introduction
Lake Mburo National Park (LMNP) area is experiencing rapid changes in vegetation cover and
composition (Olupot et al., 2010). One of the major drivers of vegetation cover changes in the
area is tree and shrub (woody vegetation) cutting for charcoal especially Acacia sp. Shrub cover
has also reduced because of land clearing to increase the amount of herbage available for cattle
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grazing. Loss of woody vegetation cover can also be traced to the history and ecology of fires
in area (UWA, 2003) which have continued to be used during dry seasons to stimulate the regrowth of tender and nutritive herbage. Frequent fires keep rangeland vegetation open by
suppressing woody vegetation while favouring the growth of grasses and herbs (Herlocker,
1999, Osborne, 2000). In addition, the vegetation shifts could be attributed to increase in land
under cultivation compared to what was reported by Pratt and Gwynne (1977). This can be
explained by the increasing number of recent immigrants in the area whose livelihoods are
crop farming dependant. Moreover the pastoralists are also currently more involved in
growing food crops especially around their homesteads compared to the 1970s.
The shifts in vegetation cover types is an indication of increasing population pressure on the
rangeland which is usually associated with overgrazing, land degradation and loss of
biodiversity (Gordon, 2009). Such changes in vegetation formations have been reported to be
typical of sub-Saharan rangelands with site variability depending on the magnitude of the
factors at play (Homewood and Brocking, 1999). Pressure on rangeland for different uses
coupled with poor practices, such as over-stocking and cultivation on steep slopes lead to soil
erosion. There are evident gross characteristics of the soil surface reflecting soil erosion
processes and moisture infiltration impairment which lead to reduction in biological
productivity (NEMA, 2004).
Changes in vegetation cover types are known to affect herbage quality and quantity (Boelman
et al., 2005). Increase in woody vegetation cover for example decreases herbage productivity
(Tiemann et al., 2009, Sánchez-Jardón et al., 2010). On the other hand decrease in woody
vegetation cover may lower the quality of herbage (Zarovali et al., 2007). Therefore there is
need to establish and quantify the potential and eminent effects of the ongoing vegetation
cover dynamics on herbage characteristics to avail information for decision making processes
in habitat management for both wild and domestic ungulates. This study was aimed at
establishing: the current vegetation physiognomic cover and composition; and influence of
vegetation cover type on herbage (grass and grass-like) mass and species composition.
Material and Methods
Study Area
The study was conducted in Kacheera and Nyakashashara sub counties of Rakai and Kiruhura
districts, respectively (Figure 1). The study area is located between latitudes 30 o56’31‛ and
31o15’20‛E and 0o17’53‛ and 0o42’32‛S with altitude ranging between 1200 to 1400 meters
above sea level. The study area is a convergence zone for both wild ungulates and livestock.
The mean annual rainfall is 887 mm (Bloesch, 2002). The vegetation is characterised by a
recurring pattern of herbaceous and woody plant patches in varying proportions.
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Data Collection
Vegetation physiognomic cover and composition
Vegetation growth form (tree, shrub or herbaceous), cover and height data collection was
based on Landsat TM image spectral strata (Figure 2). From field reconnaissance experience
and visual inspection of different combinations of 5, 4, 3 and 2 bands, the image was stratified
into 10 spectral classes (cover strata) using unsupervised classification in ERDAS IMAGINE
9.1. From the resulting strata, a total of 450 sampling locations were selected with at least 50 in
each of the strata. All separately classified image strata of 60 x 60 meters (16 pixels) or greater
were considered as mapping units (Townshend, 1983). The location centre coordinates of the
selected sites were determined and entered into a Garmin 12 Global Positioning System (GPS)
for navigation. Sampling focused on cover types that are used for grazing.

Figure 1. Location map of the study area
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Plant species growth form and foliage percentage cover data were collected from 2 by 2 m, 15
by 15 m and 30 by 30 m plots for grasses/herbs, shrubs and trees respectively (Kent and Coker,
1994). Sampling locations (Figure 2) as randomly selected from the image-derived strata were
navigated to using GPS compass direction and distance in the field. Locations which could not
be accessed or near to human settlements and crop fields were replaced using the same
sampling procedure. To ensure consistency in percentage cover estimates, the sampling team
was trained together in the field.

Figure 2: Location of study area in Uganda showing vegetation sampling strata and the
distribution of sampling

Effect of Woody Vegetation on Herbage Species Composition
To establish the influence of woody vegetation cover on herbage mass and species
composition twelve (12) sites were selected based on vegetation cover and soil textural classes
according to FAO (1990) soil units description. The two vegetation cover categories were
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woody dominated patches and grassland patches without trees or shrubs. The soil textural
classes included: clay loam, loam and sandy loam. The 12 sites were a result of replicating all
combinations of the vegetation cover and soil types three times.
To exclude the effect of grazing on herbage characteristics, for each site a 10m x 10m plot
enclosure was set by fencing using barbed wire to protect it from big herbivores in December
2008. In December 2009, two 1 by 1 m quadrats were randomly placed at each treatment where
herbage species composition and cover were recorded. All herbage samples in each quadrat
were clipped to about 1 cm from the ground and all residual litter were removed by hand
picking. The harvested fresh herbage was weighed immediately and sub-sampled. The subsamples were transported to the laboratory for drying at 60 oC till constant weight. The ratio of
dry weight of the sub-sample was used to calculate the dry matter (DM) yield for each quadrat
in gDMm2.
Table 1. Vegetation Physiognomic and species composition
Woody

Herbaceous

Dominant species

Vegetation type

Cover
(%)

Height
(m)

Cover (%)

Height (cm)

Woody

Herbaceous

Bush grassland

22

1 -8

66

3 - 45

Acacia gerrardii

Sporobolus pyramidalis

Acacia hockii

Brachiaria decumbens

Acacia hockii

Sporobolus pyramidalis

Acacia sieberiana

Brachiaria decumbens

Bushland thicket

51

2 -14

33

1-42

Rhus natalensis
Bushland

31

1-5

54

5-53

Carrisa edulis

Sporobolus pyramidalis

Acacia hockii

Brachiaria decumbens

Acacia gerrardii
Rhus natalensis
Grassland

7

1-7

68

5-100

Lantana camara

Cymbopogon nardus

Acacia hockii

Brachiaria decumbens
Loudetia kagerensis

Shrubland
Woodland

36
51

2-6
2-8

47
33

5-45
4-23

Acacia gerrardii

Sporobolus pyramidalis

Rhus natalensis

Brachiaria decumbens

Acacia hockii

Setaria homonyma

Acacia gerrardii

Brachiaria decumbens

Rhus natalensis
Wooded
grassland

24

3-11

67

4-85

Acacia hockii

Sporobolus pyramidalis

Acacia gerrardii

Brachiaria decumbens

Rhus natalensis
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Data Analysis
The plant species cover and height data from each plot were used to classify the vegetation
into classes described according to Pratt and Gwynne (1977). The data were then used to
assign the respective vegetation cover classes to the different image strata. Analysis of variance
(ANOVA) was carried out to determine the effect of vegetation cover type on herbage mass
and principal components analysis was conducted to evaluate vegetation type as a factor
variable influence on species composition. Statistical analyses of species composition data
were performed using the statistical package GenStat (GenStat, 2008) and R-Statistics Version
2.3.7.1 (R Development Core Team, 2011).

Figure 3. Map showing vegetation physiognomic cover types
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Results
Vegetation physiognomic cover and composition
Vegetation cover and height plot data (Table 1) resulted in seven classes (bush grassland,
bushland thicket, bushland, grassland, shrubland, woodland and wooded grassland) (Figure
3). The most dominant tree species were Acacia spp; the shrubs were mainly dominated by
Carisa edulis and Rhus natalensis species whereas Sporobus pyramidalis and Brachiaria decumbens
dominated the grass cover. The vegetation cover was mainly constituted of grasses (49.2%),
shrubs (24.4%) and trees (7.7%). The herbs comprised the least proportion of the cover (mean
cover of 4.6%). The average height for trees was 7.6m, 2m for shrubs and 20 cm for herbaceous
layer.
Herbage species cover and composition
A total of 27 herbage species were recorded. The species and their average cover in woodland
and grassland are shown in Appendix 1. Brachiaria decumbens registered the highest average
single species in the cover( 49%) for all the sites. The ANOVA test for difference in coverage,
showed the existence of a significant difference in cover among different herbage species (P <
0.001).
Effects of vegetation cover type on herbage species composition
An ANOVA test showed that herbage species cover was significantly higher in grassland than
in woodland patches (P = 0.019). Seven species (Abildgaardia ovata, Andropogon schirensis,
Brachiaria brizantha, Eragrostis exasperata, Hyperthelia dissolute, Paspalum scrobiculatum and
Themeda triandra) were present only in grassland sites. Two species (Eleusine indica and Setaria
homonyma) were present only in the woodland sites (Appendix 1). The principal components
analysis plot (Figure 2) identifies three sub groups of species – two of these (black and red
outlines) for species that seem to be favoured by grassland and a woodland habitat
respectively. The third subgroup is of species that occur in both woodland and grassland.
These latter include Panicum maximum, Chloris gayana, Kyllinga alba, Cyperus cyperoides, Digitaria
abyssinica, Brachiaria platynota among others.
Effect of vegetation cover type on herbage mass
An ANOVA test showed that herbage mass yield in the different vegetation types was
significantly different (P = 0.023). Herbage mass on grassland was 21% higher than herbage on
woodland sites. Mean herbage mass (gm-2) for grassland and woodland was 346 and 285
respectively.
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Figure 2. Ordination plot for plant species and habitat types
Species acronyms in the figure: Andropogon schirensis (AS), Abildgaardia ovata (AO), Bothriochloa insculpta (BI),
Brachiaria brizantha (BB), Brachiaria decumbens (BD), Cyperus cyperoides (CC), Brachiaria platynota (BP), Chloris
gayana (CG), Chloris pycnothrix (CP), Cymbopogon nardus(CN), Cynodon dactylon (CD), Digitaria abyssinica (DA),
Digitaria maitlandii (DM), Eleusine indica (EI), Eragrostis tenuifolia (ET), Hyparrhenia filipendula (HF), Hyparrhenia rufa
(HR), Hyperthelia dissoluta (HD), Kyllinga alba (KA), Loudetia kagerensis (LK), Panicum maximum (PM), Paspalum
scrobiculatum (PS), Setaria homonyma (SH), Setaria sphacelata (SS), Sporobolus pyramidalis (SP), Themeda triandra (TT).

Discussion
Compared to the study by Pratt and Gwynne (1977), the current vegetation composition and
structure has shifted from woody to herbaceous dominated vegetation cover. There is a change
from Hyperrhenia and Themeda species to Brachiaria species and Sporobolus dominated herbage.
This change in herbage composition can most probably be attributed to increasing grazing
pressure in the area (NEMA, 2008). Hyperrhenia and Themeda species have been reported to be
less resistant to grazing pressure compared to Brachiaria species especially B. decumbens which
was found to be predominant (Purseglove, 1988). The observed dominance of S. pyramidalis is
possibly due to its fibrous nature that is normally detested by grazers. S. pyramidalis is also
very resilient to disturbances (Phillips et al., 2003). Whereas the intensity of fires has decreased
in the recent past, annual bushfires in the area might be having a significant contributions to
the alterations in and species composition (UWA, 2003). Temporal and spatial shift in presence
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and absence of fires and grazers in different rangeland sites is likely to be a significant drive
for shifts in the vegetation structure and composition (McNeely et al., 1995).
From this study it is revealed that species presence and cover are influenced by vegetation
cover type with some distinct species associations. The percentage cover for some species was
significantly higher than for others from the study sites. Grassland sites were found to a have a
generally higher species cover than woodland patches. This is most likely because of the shade
effect from trees and shrubs that lead to competition for light which tends to exclude some
species and leaving a few competitive species (Fujita et al., 2009).This suggests that grassland
is likely to be associated with higher grazing stocking rates than woodland dominated areas. A
related report was made by Zarovali et al. (2007) in which they showed that herbage species
tend to be sensitive to woody vegetation cover changes. On the other hand results showed that
species composition of the grassland was dominated by species that are generally considered
to be less preferred by grazers. A related study has shown that woodland sites are associated
with higher nutritive value species, compared to grassland sites (Mfitumukiza et al,
unpublished). Vegetation related herbage management interventions should therefore
consider this double effect of cover types. Reduction in woody cover may improve herbage
yield but may also reduce the level of its quality. Optimal levels of woody and herbaceous
vegetation cover need to be established to ensure that animal production /management
interventions promote both good herbage quality and quantity. However, with the different
vegetation cover types showing different patterns of species composition, herbage quantity
and quality management measures that may tend to favour specific vegetation cover types will
have biodiversity conservation implications especially for species richness.
Vegetation cover management is key in the study area as evidenced by the differences in
herbage production for grassland and woodland. Increased woody cover implies decline in
herbage yield and the reverse is true for grassland. Therefore, there is need to establish the
rangeland condition balancing point with respect to all these factors for optimal herbage
production. These will then guide decisions on grazing capacity and stocking rates. The
relationship between vegetation cover and species composition shows that increasing
grassland over woodland or vice versa will lead to a shift in species composition both in terms
of abundance and richness. This implies that vegetation management should always establish
whether herbage response trends are in favour of the management objectives and respond
accordingly.
Conclusions
The vegetation composition is predominantly herbaceous. Species dominance is drifting from
more desirable to less desirable for grazing. Continued loss of woody vegetation cover is
reducing the herbage quality and species richness. Reduction in woody vegetation cover leads
to increased herbage mass. Investigation into the optimal woody and herbaceous vegetation
82

Proceedings of the 2nd Conservation Conference2012

cover for herbage quality and quantity is needed to inform rangeland users and managers.
There is need for proactive remedies such as regulated woody cover depletion and raising
awareness on the importance of trees and shrubs in grazing land management. Monitoring the
effects of vegetation cover changes on biodiversity patterns that are associated with habitat
loss and fragmentation is needed to provide information to avert the eminent rangeland
retrogression due to undesirable changes.
Acknowledgment
We would like to thank our research assistants Sarah Tumuhairwe, Gershome Arituha and
Nsiimire Peter. This study was sponsored by Rockefeller foundation (Grant # 2006 AR 016)
and The Rufford Small Grants Foundation (Ref 04.10.09).
References
BLOESCH, U. 2002. The dynamics of thicket clumps in the Kagera savanna landscape, East
Africa.
BOELMAN, N. T., STIEGLITZ, M., GRIFFIN, K. L. & SHAVER, G. R. 2005. Inter-annual
variability of NDVI in response to long-term warming and fertilization in wet sedge and
tussock tundra. Oecologia, 143, 588 - 597.
FAO 1990. Guidelines for soil description. Third ed. Rome: FAO.
FUJITA, N., AMARTUVSHIN, N., YAMADA, Y., MATSUI, K., SAKAI, S. & YAMAMURA, N.
2009. Positive and negative effects of livestock grazing on plant diversity of Mongolian
nomadic pasturelands along a slope with soil moisture gradient. Grassland Science, 55, 126134.
GENSTAT 2008. GenStat - Seventh Edition (DE3). 7.2.2.222 ed. Hemel Hempstead, United
Kingdom: VSN International.
GORDON, I. J. 2009. What is the Future for Wild, Large Herbivores in Human-Modified
Agricultural Landscapes? Wildlife Biology, 15, 1-9.
HERLOCKER, D. J. 1999. Rangeland ecology and resource development in eastern Africa,
Nairobi, German Agency for Technical Co-operation.
HOMEWOOD, K. & BROCKING, D. 1999. Biodiversity, conservation and development in
Mkomazi Game Reserve, Tanzania. Global Ecol. Biogeogr., 8, 301 - 313.
KENT, M. & COKER, P. 1994. Vegetaion description and analysis: A practical approach,
London, Belhaven Press.
MCNEELY, J. A., GADGIL, M., LEVEQUE, C., PADOCH, C. & REDFORD, K. 1995. Human
influence on biodiversity. In: HEYWOOD, V. H. (ed.) Global biodiversity assessment.
Cambridge: United Nations Environment Programme (UNEP).

83

Proceedings of the 2nd Conservation Conference2012

NEMA 2004. State of environment report for Uganda Kampala, National Environment
Management Authority (NEMA).
NEMA 2008. State of environment report for Uganda, Kampala, National Environment
Management Authority (NEMA).
OLUPOT, W., PARRY, L., GUNNES, M. & PLUMPTRE, A. J. 2010. Conservation research in
Uganda's savannas, New York, Nova Science Publishers, Inc.
OSBORNE, P. L. 2000. Tropical ecosystems and ecological concepts, Cambridge, Cambridge
University Press.
PHILLIPS, S., NAMAGANDA, M. & LYE, K. A. 2003. 115 Ugandan grasses, Kampala,
Makerere University Herbarium.
PRATT, D. J. & GWYNNE, M. D. 1977. Rangeland management and ecology in East Africa,
Huntington, New York, Robert E. Krieger Publishing Co., Inc.
PURSEGLOVE, J. W. 1988. Tropical crops, Essex, Longman Group Ltd.
R DEVELOPMENT CORE TEAM 2011. R: A language and environment for statistical
computing. Vienna, Austria: R Foundation for Statistical Computing.
SÁNCHEZ-JARDÓN, L., ACOSTA, B., DEL POZO, A., CASADO, M. A., OVALLE, C.,
ELIZALDE, H. F., HEPP, C. & DE MIGUEL, J. M. 2010. Grassland productivity and diversity
on a tree cover gradient in Nothofagus pumilio in NW Patagonia. Agriculture, Ecosystems &
Environment, 137, 213-218.
TIEMANN, T. T., FRANCO, L. H., PETERS, M., FROSSARD, E., KREUZER, M., LASCANO, C.
E. & HESS, H. D. 2009. Effect of season, soil type and fertilizer on the biomass production and
chemical composition of five tropical shrub legumes with forage potential. Grass and Forage
Science, 64, 255-265.
TOWNSHEND. Year. Effects of spatial resolution on the classification of land cover type. In:
FULLER, R. M., ed. Ecological Mapping from Ground, Air and Space, 1983 ITE, Monks Wood
Experimental Station, Abbots Ripton, Huntingdon. Institute of Terrestrial Ecology, 101 - 112.
UWA 2003. Lake Mburo conservation area general management plan. Kampala: Uganda
Wildlife Authority.
ZAROVALI, M. P., YIAKOULAKI, M. D. & PAPANASTASIS, V. P. 2007. Effects of shrub
encroachment on herbage production and nutritive value in semi-arid Mediterranean
grasslands. Grass and Forage Science, 62, 355-363.

84

Proceedings of the 2nd Conservation Conference2012

Appendix1: Species average cover in woodland and grassland sites
Species

Grassland

Woodland

Abildgaardia ovata Burm.f.
Andropogon schirensis Hochst.
Bothriochloa insculpta (A. Rich) A.Camus
Brachiaria brizantha (A. Rich) Stapf,
Brachiaria decumbens Stapf.
Brachiaria platynota K. Schum.
Chloris gayana Kunth.
Chloris pycnothrix Trin.
Cymbopogon nardus L. Rendle
Cynodon dactylon L. Pers.
Cyperus cyperoides Kuntze.
Digitaria abyssinica Hochst. ex A. Rich. Stapf.
Digitaria maitlandii Stapf & C.E. Hubb.
Eleusine indica Steud.
Eragrostis exasperata Peter.
Eragrostis tenuifolia (A. Rich.) Hochst. ex Steud.
Hyparrhenia filipendula Stapf.
Hyparrhenia dissoluta (Nees ex Steud.) C.E. Hubb.
Hyparrhenia rufa (Nees) Stapf.
Kyllinga alba Nees.
Loudetia kagerensis (K.Schum.) C.E.Hubb.
Panicum maximum Nees.
Paspalum scrobiculatum L.
Setaria homonyma (Steud.) Chiov.
Setaria sphacelata (Schumach.) Stapf & C.E. Hubb. ex M.B.
Moss.
Sporobolus pyramidalis P. Beauv.
Themeda triandra Forssk.

1

-

+

-

11

1

1

-

28

49

10

8

1

7

1

+

16

4

13

8
+

16

+

2

+

-

+

1

-

1

2

10

2

8

-

10

-

1

1

32
3

6

1

-

-

17

3

1

25

23

8

-

Values shown are the average percentage based on 1m2 quadrats; + species present with cover <1%; species absent
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The Impact of Settlements and Agriculture on Wetland Cover Patterns in
Mbarara Municipality, Uganda
Kabenge Martin and Mfitumukiza David
Makerere University College of Agricultural and Environmental Sciences, P.O. Box 7062,
Kampala, Uganda. Email: martokv@gmail.com
Abstract
Wetlands are known to be one of the most important habitats for biodiversity conservation
with records of high species diversity and richness. However, their existence and effectiveness
in providing ecological functions is under threat from expansion of agriculture and
settlements. This study aimed at establishing the patterns of wetland cover from 1968 to 2005;
and to assess the impact of settlements and agriculture on wetland cover from 1968 to 2005 in
Mbarara municipality. Using a topographic map of 1968, Landsat TM satellite images taken in
1984 and land use cover maps for 1998 and 2005, the patterns of wetland cover, human
settlements and agricultural land were established. The findings indicated that in 1968 wetland
cover comprised up to about 3.9% of the municipality’s area which later declined to 2.4% in
1984 and to 2.3% in 1998. There was an increase in area cover up to 3.8% of the municipality’s
area by 2005. The human settlements grew from 4.2% in 1960 to 25% in 2005, at an average rate
of 524.74ha per annum. Agricultural land covered 64.3% of the municipality’s area in 1998. It
however declined to 56.3% in 2005. Expansion of agriculture and settlements accounted for
73% and 17% respectively of the total wetland cover lost between 1968 and 2005. There has
been considerable loss of wetlands and ultimately loss of biodiversity value associated with
the habitat. Therefore, rehabilitation of degraded wetlands and more sensitisation need to be
carried out to promote wise use that provides for conservation of wetland biodiversity
resources.
Key words: Wetlands, habitat cover mapping, cover change, biodiversity conservation
Introduction
Wetlands provide a number of important ecological functions including serving as a habitat
for variety of plant and animal species (Bugenyi, 2001; NEMA, 2008). They are well recognised
as one of the most important ecosystems for the conservation of biodiversity (WRI, 2005).
However, wetlands are increasingly under threat due to the increasing population pressure
coupled by scarcity of land especially in urban areas (Huising, 2002; Biswasroy et al., 2011).
There has been extensive reclamation and conversion of wetlands to agricultural use,
industrial and urban development (Hesselink, 1996; Keys et al., 2012). In Uganda many
developments involving wetland drainage and reclamation like construction of industries and
shopping malls (Huising, 2002; Bakema & Mafabi, 2003), are implemented without proper
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planning and controls leading to loss of wetland cover and associated ecosystem services
(NEMA, 1996). In Uganda, there are numerous wetland management tools whose aim is to
sustain the bio-physical and socioeconomic values of wetlands for present and future
generations. These include legal tools like: the constitution, statutes and acts; and institutions
like the Wetland Inspection Division (Kaggwa et al., 2009; Ntambirweki, 1998). However wise
and sustainable use of wetland resources has not been achieved due to lack of harmony
between the policies and their implementation in wetland management. The responsible
institutions lack operation strength, with limited political will and financial support to
effectively enforce environmental law (NEMA, 2005). Further more there is limited
information to support wetland conservation efforts (O’Connell, 2003). As a result, wetland
management decision making efforts have been limited by scanty and snapshot information
which does not take into account the temporal effects on spatial extent therefore limiting the
ability to relate effects on cover patterns to their respective causes. Therefore, the objective of
this study was to ascertain the spatial and temporal patterns of wetland cover from 1960 to
2005 and determine to what extent settlements and agriculture have affected these patterns.
Study area
The study was conducted in Mbarara municipality in Mbarara district (figure 1). The
municipality has an estimated population of about 82 000 people (UBOS, 2010). Mbarara
municipality comprises of three divisions each with two wards. They are Kamukuzi division
with Kamukuzi and Ruharo wards, Kakoba division with Kakoba and Nyamityobora wards
and Nyamitanga division with Katete and Ruti wards. Most of the wetland cover in the
Municipality is along river Ruizi.
Materials and methods
Patterns of wetland, human settlements and agricultural land cover
The wetland and human settlements cover for 1968 were digitised from a 1968 topographic
map of Mbarara (sheet code 86/1) into two separate shape files according to the land use/cover
namely: built up areas and wetlands. Attributes tables were generated and the areas of the
polygons were calculated in hectares (ha).
The wetland cover for 1984 was obtained from Landsat Thematic Mapper (TM) images
(path173, row60) acquired in 1984. The wetland areas were determined by cluster gathering
using the unsupervised classification with a 4, 5, and 1 (0.45-0.52 μm) band combination (Lu et
al., 2004; Yang et al., 1999). Fifteen clusters were created, overlaid and compared with wetland
cover maps for 1968, 1998 and 2005 to identify the colour assigned to wetlands in the legend.
Attributes tables were generated and the areas of the polygons were calculated in hectares
(ha).
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The wetland, human settlements and agricultural land cover for 1998 and 2005 were
determined from land use cover maps obtained from the National Forestry Authority. For
each map, the built up areas and wetlands were identified, attribute tables were generated and
the areas of the polygons calculated in hectares (ha)

Figure 1: Location of Mbarara Municipality

Impact of settlements and agriculture on wetland cover patterns
Overlay analysis of the patterns of human settlements (1968, 1998 and 2005) and agricultural
land (1998 and 2005) with the patterns of wetland cover (1968, 1984, 1998 and 2005), was done
to determine how they varied relative to each other over the years.
Results
Wetland cover patterns
There was a decrease in wetland area coverage between 1968 and 1998 from 3.8% to 2.3% of
Mbarara municipality total area. Between 1998 and 2005 the area increased to 3.8% of Mbarara
municipality total area (table 1). The wetland cover patterns changed between 1968 and 2005
(figure 2).
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Table 1: Wetland area coverage from 1968 to 2005
Year
Area(ha)
Percentage coverage
1968

196.10

3.8

1984

121.38

2.4

1998

119.02

2.3

2005

193.52

3.8

Figure 2: Wetland cover maps for the years 1968, 1984, 1998 and 2005
Settlements and agricultural land use cover patterns
Human settlements grew from 1968 to 2005 at an average rate of 524.74ha per year. In 1968 the
area covered by the clustered human settlements was about 5% of the total area of the
municipality (figure 3). By 1998 the area had increased to 16% and by 2005 the total area of the
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human settlement was making up to about 25% of the municipality area (Table 2). Agricultural
land covered up to 64.3% of the municipality’s area in 1998 and by 2005 it had decreased to
56.3%. However the area covered by agricultural land was not mapped on the 1968
topographic map.
Table 2: Settlements and agricultural land area coverage over the years
Year
Settlements
Agricultural land
(ha)

(ha)

1968

212.69

1998

788.28

3238.16

2005

1262.17

2835.93

Impact of settlements and agricultural land on wetland cover patterns
While most wetlands were converted into agricultural land between 1968 and 1998, there was
no observed conversion of wetland to agricultural land use between 1998 and 2005 (Table 3).
There were more wetlands converted into settlements between 1998 and 2005 than between
1968 and 1998 (Figure 5).
Table 3: Area of wetlands converted into other land uses
Area
of
wetlands
converted

into Area of wetlands converted into

Time range

settlements (ha)

agricultural land (ha)

1968-1998

14.31

210.41

1998-2005

35.98

0.0

Discussions
Wetland cover patterns periodically varied between 1968 and 2005. The decline in wetland
cover between 1968 and 1998 was due to the conversion of wetlands in the areas of
Rwentondo, Rwemigina, Igayaza and Kakika to settlements and agricultural land use while
the increase in wetland cover between 1998 and 2005 was probably as a result of increased
conservation measures as was reported by WID & IUCN (2005). However, most of the wetland
areas along river Ruizi were not indicated on the 1968 topographic map. This is possibly
because seasonal wetlands along the river were considered part of the river as they were
submerged during the wet season (Mukasa, 1995). On the other hand they could have been
denudated during the dry season (Owor et al., 2007).
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Figure 3: Settlements and agricultural land cover for the years 1968, 1998 and 2005
The human settlements increase rapidly between 1968 and 2005 probably as a response to the
need for housing and social infrastructure due to high rates of rural-urban migration and high
natality rates as similarly reported by Salau (1992). Wetlands were converted into human
settlements as a result of settlement expansion. Agriculture was the major land use cover in the
municipality and as a result most of the wetland cover was converted to agricultural land use
between 1968 and 1998. This can possibly be attributed to increase in demand for food
resulting from the growing urban population as reported by SDU (1995). However, increased
vigilance in implementation of wetland laws notably gazetting of wetland protected areas as
noted by WID & IUCN (2005) greatly reduced this trend. In order to curb the ecological
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implications of the observed loss in wetland cover rehabilitation of degraded wetlands would
be required. Sustainable wetland use practices like fish farming in ponds should be
encouraged to replace crop agriculture.

Figure 5: Area of wetlands converted to settlements and agricultural land use
Conclusions and Recommendations
Wetland cover in Mbarara municipality generally declined from 1968 to 2005 with major losses
occurring in seasonal wetlands. Agriculture is the major land use leading to loss of wetland
cover. Growth of settlements too poses a big threat to wetlands since conversion to settlements
is more so permanent. More research on how to rehabilitate degraded wetlands should be
carried out and more sensitisation programmes for the public need to be put in place to
promote wise use and conservation of wetland resources.
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Small Scale Farming and Biodiversity Conservation: Is Co-Existence Possible?
By Olivia Nantaba
Uganda Wildlife Society, Kampala, Uganda
Abstract
Agriculture for small scale has always been undertaken primarily for providing food and
livelihood. Influenced by individual farm management practices, small scale farms can
provide ecosystem services that support the biodiversity, including pollination, pest control
and regulation of soil fertility. This secondary study was aimed at analyzing the social and
ecological implications of small scale farming on the biodiversity conservation objectives as
well as the interest and limits of available information/knowledge for the farmer, extension
staff and policy makers. Literature about effects of farming on biodiversity and vice versa was
reviewed. From literature reviewed, it is clear that effects of farming on biodiversity do not
have to be negative provided that biodiversity is taken into consideration. Practices such as
retaining of trees on farm, mulching, crop enterprise mixing, using organic manures, and
leaving hedgerows, have shown to support large numbers of biodiversity on small scale farms.
This in turn leads to increased agricultural outputs. Literature has also shown that small scale
farms rely more on the biodiversity on farmland as input compared to large scale farms which
rely more on artificial inputs to increase agricultural outputs, yet this comes with many
disadvantages for the local and landscape levels. Maximizing benefits from agriculture for
small scale farmers can result in tradeoffs with other ecosystem services, but careful and
thoughtful management can substantially reduce or even eliminate these effects. These
challenges will especially be magnified in the face of low agricultural yields as a result of
reduced abundance and diversity of biodiversity such as birds and bees. Research needs to
tackle these challenges in local and landscape explicit frameworks in order achieve the winwin scenario. Advocacy and dissemination will play a critical role in achieving this goal.
Key Words: Agriculture

Biodiversity

Services

Tradeoffs

Introduction
When we talk of biodiversity conservation on farmland, the following questions come to mind;
is this possible with the need for increased food production, is it especially possible for
developing countries, whose many decisions depend on influence from the developed world?
What should be the farmers’ first priority? Are developing countries ready for the
consequences of loss of valuable biodiversity, including scenarios such as hand pollinating? Is
large scale farming a better alternative, yet it comes with excessive use of pesticides, it does not
allow for resting and feeding trees for birds and bees on farmland, does not allow for cover
crops etc?
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Small‐scale farmers are the backbone of agricultural production in Africa. In 2005 small scale
farmers in Africa were estimated at 36 million with access to 2 hectares or less out of a total
population approaching 1 billion (Nagayets 2005). Spencer (2002) estimated that 90% of all
agricultural production in Africa is derived from the output of small‐scale farmers. The
situation has probably changed slightly today, and the small‐scale farmers of Africa continue
to represent a huge resource of labor and land use.
In Uganda the bulk of agricultural output comes from 4.5 million small-scale farms, 80% of
whom, on average, each owns about 2 hectares of land and produces a number of different
food and cash crops besides herding some livestock (UBOS, 2004). Farmers often select welladapted, stable crop varieties, and cropping systems are such that two or more crops are
grown in the same field at the same time.
The agriculture/biodiversity conservation interface worldwide is a growing source of
problems, due to not only the frequent negative effects of agriculture on the environment, but
also to the increasingly strong constraints that biodiversity conservation places on small scale
farmers, yet in Uganda, small scale farming is viewed as a key to rural livelihood
improvement.
Biodiversity conservation involves processes that transcend the spatial limits of farms
(migration of certain bee and bird species) as well as time horizon (considering the long term
effects of practices way beyond the life cycle of farm households), the landscape scale (taking
into consideration, the national and global). Mastering those processes requires knowledge
that is presented in clear formats to enable the farmers understand and be able to make use of
it. In maximizing the value of biodiversity, agricultural activities are likely to modify or
diminish the ecological services provided by unmanaged terrestrial ecosystems, but
appropriate management practices may improve the ability of agroecosystems to provide a
broad range of ecosystem services (Power, 2010).
Currently government s’ focus is on improving market access, improving varieties, promoting
cash crops and less on processing of impact on birds and bees. Results of the COBA project
demonstrated the clear value of fallow land for biodiversity as well as ecosystem services such
as carbon storage and pollination (End of project report, unpublished) of crops by farmers
individually and collectively. This has the potential to dramatically change the agricultural
landscape. For example, increased production will lead to shorter rotations and increased
clearing of fallow resulting in less semi-natural vegetation as well as reducing crop diversity.
This paper is a presentation of sustainable practices that small scale farmers may undertake to
reduce on the social and ecological implications of farming on biodiversity conservation hence
enabling the win-win situation.
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Materials and methods
Best practices were identified in farmer fora held in Mukono, Jinja and Masaka under the
project ‚Conserving biodiversity on farmed landscapes of Modernizing Uganda‛ (COBA)
2006-2009. Other practices have been captured from literature.
Results
From literature reviewed and field visits to Mukono, Masaka and Jinja, it is clear that small
scale agriculture if properly managed plays an important role in storing carbon, managing
watersheds, and maintaining biodiversity on farmland, and if not, it can lead to underground
water depletion, agrochemical pollution, soil exhaustion, and global climate change.
Degradation of natural resources undermines the basis for future agricultural production and
increases vulnerability to risk, thereby imposing high economic losses. So small scale farmers
and to some extent extension staff, are challenged with deciding between provisioning and
regulating services—i.e. increasing production of agricultural goods such as food, fibre or
bioenergy—and pollination, water purification, soil conservation or carbon sequestration.
Non-crop habitats (such as fallows and hedgerows) provide the habitat and diverse food
resources required for arthropod predators and parasitoids, insectivorous birds and bats, and
microbial pathogens that act as natural enemies to agricultural pests and provide biological
control services (Tscharntke et al. 2005). Evidence (Power 2010) suggests that management
systems that emphasize crop diversity through the use of intercropping, cover crops, crop
rotations and agroforestry can often reduce the abundance of insect pests that specialize on a
particular crop, while providing refuge and alternative prey for natural enemies.
A diverse plant community plays a central role in regulating water flow by retaining soil,
modifying soil structure and moisture. Water storage in soil is regulated by plant cover, soil
organic matter and the soil biotic community (bacteria, fungi, earthworms, etc.). Trapping of
sediments and erosion are controlled by the architecture of plants at or below the soil surface,
the amount of surface litter and litter decomposition rate. Invertebrates that move between the
soil and litter layer influence water movement within soil, as well as the relative amounts of
infiltration and runoff (Swift et al. 2004). These soil processes provide essential ecosystem
services to agriculture, hence the important role played by crop enterprise mixing.
On-farm management practices that target green water can significantly alter these predictions
of water shortages (Rost et al. 2009). For example, modifying the tillage regime or mulching
can reduce soil evaporation by 35–50%. Rainwater harvest and on-farm storage in ponds,
dykes or subsurface dams can allow farmers to redirect water to crops during periods of water
stress, recovering up to 50 per cent of water normally lost to the system (Power, 2010).
Well-aerated soils with abundant organic matter are fundamental to nutrient acquisition by
crops, as well as water retention. Cover crops (pumpkins and certain species of beans and
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peas) facilitate on-farm retention of soil and nutrients between crop cycles, while hedgerows
and riparian vegetation reduce erosion and runoff among fields. Incorporation of crop
residues can maintain soil organic matter, which assists in water retention and nutrient
provision to crops. Such soil conservation measures can maintain soil fertility by minimizing
the loss of nutrients and keeping them available to crops.
The provisioning of biodiversity services is highly dependent on the structure of the landscape
in which the small scale farm is located. A service to farms depends on flow patterns across the
landscape and can be influenced by a variety of biophysical factors. For instance, water
provisioning is affected by diversion to other uses in the landscape or watershed, such as
domestic, industrial or energy consumption.
Effective manure management can significantly reduce emissions from animal waste.
Replacing synthetic nitrogen fertilizers with biological nitrogen fixation by legumes can reduce
CO2 emissions from agricultural production by half (Power, 2010). In particular, soil
conservation measures such as conservation tillage and no-till cultivation can conserve soil
carbon, and crop rotations and cover crops can reduce the degradation of subsurface carbon.
In general, water management and erosion control can aid in maintaining soil organic carbon
(Lal 2008).
Case study
Recent studies suggest that tradeoffs (choosing between short and long term needs)
between agricultural production and various ecosystem services are not inevitable and
that ‘win–win’ scenarios are possible. An analysis of yields from agroecosystems
around the world indicates that, on average, agricultural systems that conserve
ecosystem services by using practices like conservation tillage (reduced intensity of
tillage and retention of plant residues), crop diversification, legume intensification (such
as beans, peas, groundnuts and soya beans) and biological control methods perform as
well as intensive, high-input systems (Power 2010). The introduction of these types of
practices into resource-poor agroecosystems in 57 developing countries resulted in a
mean relative yield increase of 79 per cent (Pretty et al. 2006). In these examples, there
was no evidence that the provisioning services provided by agriculture were
jeopardized by modifying the system to improve its ability to provide other ecological
services. These analyses suggest that it may be possible to manage agroecosystems to
support many ecosystem services while still maintaining or enhancing the increase in
agricultural productivity. Sustainable intensification will depend on management of
ecosystem processes rather than fossil fuel inputs.
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Green et al (2005) present two suggestions of how the world could best resolve the need for
increased food production with the desire to minimize its impact on what remains of
biodiversity given the growing scale and impacts of agriculture.
Many conservation biologists argue that the global application of wildlife-friendly farming
methods (stated in the case study) would reduce the impact of agriculture on biodiversity
(Green et al, 2005). Such wildlife-friendly farming receives particularly strong support in
Europe, where evidence of declines in the previously high biological value of long established
agricultural systems is used to justify agri-environment payments (Green et al, 2005). Quite
different for the Ugandan case, since government is struggling to provide basic necessities
such as improved health and water services. This then leaves the onus on to farmers to
undertake actions that will increase their farm yields while conserving biodiversity on
farmland. It is thus important to provide farmers with necessary information on wildlife
friendly farming, especially its market advantages, because farmers are faced with choosing
between having a greater area of low-yielding wildlife friendly farmland and less intact
habitat or having a smaller area of high-yielding, less wildlife-friendly farmland and more area
available for biodiversity elsewhere.
The second approach, land sparing, relies on yield penalties from wildlife-friendly farming, in
that if they are sufficiently large, the best route to meeting both food production and
conservation goals may be to increase yields on already converted land, thereby reducing the
need to convert remaining intact habitats, and potentially freeing up former farmland for
restoration to a more natural state. For both approaches it is important that yields increase,
hence less need for more farmland. In Uganda, a good proportion of land under pristine
habitats remains. Unlike in other developed countries, even the smallholder agricultural land
in Uganda is often converted in such a way that a few trees and patches of fallow are left
within the crop land. This is usually with the intention of providing fruits and wood products
such as firewood but these trees and fallow also provide valuable nesting and foraging
resources for a range of species including birds, insects, and reptiles (Nalwanga, 2011).
Conclusion and Recommendations
In the end it is important to inform the small scale farmers the kinds of farming that give the
best prospect of minimizing losses of biodiversity, habitat removal and change while
increasing agricultural productivity and improving livelihoods because co-existence is
possible.
When providing extension services to small scale farmers it is important to stress that effects of
their actions can be felt locally, on-farm, and at a more distant location. Farmers have to ask
themselves these questions, because of my action, how quickly will the tradeoffs occur? Are
the effects reversible and if so, how quickly can they be reversed? Farmers tend to focus on the
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immediate needs, at the expense of this same or another ecosystem service at a distant location
or in the future. Researchers, policy makers, extension staff and attitude change organizations
need to continuously provide necessary advice to farmers to enable them understand that
choices on how they manage resources will have far reaching effects. For natural ecosystems,
habitat quality, size of unit and spatial configuration are likely to influence the services
provided by the ecosystem (Baulcombe et al. 2009).
Consequently, conservation, management and policy efforts aimed at sustainable
improvement of agriculture in Uganda should preferably, (i) first preserve and prevent
degradation of remaining forest fragments, fallows and wetlands; (ii) secondly, strongly
encourage small-scale farmers to maintain higher cover of trees, fallow and linear and nonlinear features of semi-natural habitats (eg tree lines) and (iii) protect natural vegetation or
natural ecosystems through promoting habitats such as community forests/woodlots in the
rural landscapes.
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Abstract
The Grey Crowned Crane, Balearica regulorum, is the national bird for Uganda and it features
prominently on the Uganda’s national flag, national legal tender and is interwoven into
various cultures in the country. The species is classified as Vulnerable by the IUCN Redlist and
is listed among the species to be further up-listed to the Endangered status this June. The
population is currently estimated at 13,000 birds, having declined from over 40,000 in the
1990s. The Grey Crowned Crane, in the past has been considered to be the most secure of the
African resident crane species but is now facing a tremendous decline. In the recent decades,
the range of the bird has decreased sharply in response to the ever increasing human pressure
for settlement, agriculture and livestock grazing on their wetland breeding grounds.
NatureUganda in partnership with International Crane Foundation and Endangered Wildlife
Trust have been implementing a community- based Crane and Wetland Conservation Project
in the range districts in the country. Despite the instituted conservation approaches, awareness
including raising, crane and wetland monitoring, and research, it has been found that the
population of the species has continued to decline. There was, thus, an inevitable and
deliberate need for the development of a comprehensive national Species Action Plan (SAP)
that incorporates the interests and aspirations of the communities, local and central
government players, and other national and international stakeholders. The draft SAP
development team that sat in Entebbe a year ago looked at threats to the species, threats to the
three habitats (breeding, foraging and roosting) and suggested conservation strategies for the
species. The SAP team also deemed it important to lobby the legislating body to develop a
species specific policy since the crane is national bird for Uganda and its loss would mean
losing national identity. The implementation of the SAP would improve the conservation
status of the species.

Introduction
What is the Uganda Grey Crowned Crane Action Plan?
It is a flexible document and working strategy that identifies and prioritises issues/ problems
and proposes practical solutions and specifies certain actions and responsibilities within
agreed timeframes, based on specific objectives which will be regularly monitored and revised
where necessary.
Why the Action Plan for the Grey Crowned Crane?
The Grey Crowned Crane, Balearica regulorum, has in the past been considered the most secure
of the African resident cranes (Meine and Archibald, 1996) but recent reports suggest that it is
no longer the case. The Grey Crowned Crane was once widespread across Uganda and Kenya,
a resident of the seasonal grass swamps that carpet the valley floors of the Lake Victoria
catchment. In recent decades, the range and population of Grey Crowned Cranes have
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decreased sharply in response to ever-increasing human pressure for agriculture and livestock
grazing on their wetland breeding grounds. Only a small fraction of the original wetlands of
the Lake Victoria basin now remain, with most of these under imminent threat from
development or from erosion and polluted runoff in the surrounding steep, hilly terrain. As
these wetlands degrade and disappear, many of their important functions are lost. Not only do
these wetlands provide invaluable habitat for threatened Grey Crowned Cranes and a host of
other mammals and waterbirds, the serve as filters to produce clean drinking water for local
communities and clean runoff to Lake Victoria downstream. In times of drought they act as
giant sponges that slowly release water to maintain stream levels, while in times of deluge
they absorb and retain water to minimize downstream flooding. The wetlands support
lucrative fisheries, and provide a wealth of natural resources such as papyrus and reeds for
baskets and other local products
This National Action Plan draft was produced at a stakeholder workshop using a process and
format developed by the BirdLife International Africa Partnership and RSPB (Sande et al.
2005). The workshop process involved four main steps.
 Presentation and discussion of background information in order to identify gaps in
knowledge on the species and capture new information.
 A thorough analysis of the threats to the species and the relationship between the
threats using the problem tree development approach.
 Use of the agreed threats, their interrelationship and differing priorities to draft
mitigating interventions.
 Development and agreement on a monitoring and evaluation plan

Cranes and their importance in Uganda
 The Grey Crowned Crane is the National Bird for Uganda. It is a prominent feature on
the National flag and the Uganda Coat of Arms
 Cranes are important flagship species for environmental health. Their preference for a
more or less pristine seasonally flooding wetland vegetation makes them invaluable
indicators of its health
 They are of great aesthetic value – they are very attractive in appearance and can
perform marvelous dancing displays which make them charismatic and captivating
species.
 They are a potential for eco tourism. Very often, tourists on sighting cranes, make
sudden stopovers, reach for their cameras and binoculars to have a closer look at the
bird
 Cranes have an intricate folklore interwoven with diverse cultures in Uganda and
beyond
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Cranes are totems and clan symbols, for example the Bahinda, a kingly clan in south
western Uganda revere cranes as their clan symbol
The cranes’ monogamous lifestyle is mind boggling

Figure 1: The Uganda National Flag featuring the Grey Crowned Crane

Background information
Taxonomic notes:
Scientific Classification:
 Kingdom: Animalia
 Phylum: Chordata
 Class: Aves
 Order: Gruiformes
 Family: Gruidae
 Genus: Balearica
 Species: B. regulorum
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The Grey Crowned Crane is a bird in the family Gruidae. It occurs in dry savannah in Africa
south of the Sahara, although it nests in somewhat wetter habitats. The Grey Crowned Crane
is most abundant of the resident African cranes. Although precise population numbers are not
available, recent estimates place the total world population at 85,000 – 95,000. Two sub species
are recognized. The East African Grey Crowned Crane Balearica regulorum gibbericeps
comprises the majority of the total population and occupies the area from northern Uganda
and Kenya south to the Zambezi river. Although the species remains relatively abundant, the
total estimated population has declined from more than 100,000 over the last decades. It no
longer occurs in certain portions of its historic range (especially the drier areas). The species is
listed as Vulnerable in the 2009 IUCN Red List but is soon being uplisted to Endangered.
Two species of cranes occur in Uganda: the Grey Crowned Crane (Balearica regulorum and the
Black Crowned Crane (Balearica pavonina). Crowned cranes are large terrestrial birds which
breed exclusively in wetlands. They have a remarkable preference for seasonally flooding
wetlands and or seasonal grass swamps. Balearica regulorum is about 1 m (3.3 ft) tall and
weighs about 3.5 kg (7.7 lbs). Its body plumage is mainly grey. The wings are also
predominantly white but contain feathers with a range of colours. The head has a crown of
stiff golden feathers. The sides of the face are white, and there is bright red inflatable throat
pouch. The bill is relatively short and grey and the legs are black. The sexes are similar,
although males tend to be slightly larger. Young birds are greyer than adults with a feathered
buff face. Like all cranes, it feeds on grass seeds insects, reptiles and small mammals (BirdLife
International, 2004).
The Grey Crowned Crane is the national bird for Uganda and features prominently on the
national flag and coat of arms. It has a breeding display involving dancing, bowing and
jumping. It has booming call which involves the inflation of the red gular sack. It also makes a
honking sound quite different from the trumpeting of the other crane species. While breeding,
the Grey Crowned Crane builds a nest which is a platform of grass and other plants in tall
wetland vegetation. It lays a clutch of 2 – 5 eggs. Incubation is performed by both sexes in
turns and lasts 28 – 31 days. The chicks fledge at 56 – 100 days.
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Figure 2: Global range of the Grey Crowned Cranes
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Figure 3: National range of the Grey Crowned Crane
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Protection status
Current conservation measures:
 Legal protection: The Grey Crowned Cranes are legally but not effectively protected in
Uganda.
 Cultural protection: The species highly benefits from its special cultural significance. It
is the National bird for Uganda and is also regarded as a sacred bird and important
symbol; too, e.g. the Bahinda clan in the Ankole region have it as a totem and the bird to
them commands a kingly respect.
 Protected Areas: Queen Elizabeth National Park and Lake Mburo National Park contain
a few dozens (perhaps 10 -15 pairs) of Grey Crowned Cranes. The Grey Crowned
Cranes, in here, thus, enjoy the protection as any other wildlife. However several
thousands are found outside the protected areas
 International agreements: Uganda has signed and ratified the Ramsar Convention
through which the breeding habitat of the Grey Crowned Crane is protected
 Uganda subscribes to the Convention on International Trade in Endangered species
(CITES) where Grey Crowned Cranes are listed under Appendix II
 Uganda is a signatory to the Convention on Biological Diversity (CBD)
 Uganda also subscribes to the Convention on Migratory Species (CMS) though the bird
indulges only in local migrations

Conservation Status of the Grey Crowned Crane:
Subspecies
East African (B.r. gibbericeps)

Vulnerable, under criteria A2c,d,e

But BirdLife has already listed it ENDANGERED awaiting formal pronouncement by IUCN
Population trends:
Population: The population of the Grey Crowned Cranes in Uganda was estimated between
25,000 and 35,000 (Pomeroy, 1989) but has been reducing to 13,000 – 20,000 (Beilfuss et al 2007
and Muheebwa, 2004). The global population is estimated at 47,000 – 59,000 (2005 estimate)
having declined from over 100,000 (estimate of 1985), a decline of between 41 and 53%
(Beilfuss et al, 2007). Uganda is hence playing host to about 28% of the global Grey Crowned
Crane population.
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Subspecies

Number

B. r. gibbericeps

75,000 – 85,000

B. r. regulorum

approx. 10,000

Total

85,000 – 95,000

Trend
Declining

Source
Urban

Unknown
Urban
Perhaps stable
Declining

Table 1: Grey Crowned Crane (B. regulorum) population estimates (Beilfuss et al 2007)
Country
1985
1994
2004
Uganda
35,000
35,000
13,000 – 20,000
Kenya
35,000
35,000
20,000 – 25,000
Tanzania
Low 1000s
Several 1000s
Low 1000s
DRC
5000
5000
5000
Rwanda
500 - 1000
100?
100?
Mozambique
100s – 1000s
100s – 1000s
< 200
Burundi
400 - 600
100s
100s?
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Counts of cranes along selected roads
800

mean # cranes

700
600
500

Mean # cranes

400

# sites

300

Linear (Mean # cranes)

200
100
0
03

04

05

06

07

08

years

Uganda LPI - updated with new crane data
2
1.8
1.6
1.4

index value

1.2
1
0.8
0.6
0.4
0.2
0
1970

1975

1980

1985

1990

1995

2000

2005

2010

year

Source WWF
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Table 2: Threats to the Grey Crowned Cranes and their approximate levels of impact
Threat type
Conversion of wetlands
Changes in agricultural landuse
Overhunting poaching
Over exploitation of wetland resources
Live trapping for commercial trade
Live trapping for domestication
Other agricultural impacts
Human disturbance/ interference
Warfare and political instability
Poisoning
Agricultural conversion of grasslands
Collision with power lines
Deforestation
Dams and water diversion
Other environmental factors e.g. storms. Drought etc
Lack of effective legislation and administration
Pollution and environmental contamination
Urban expansion and land development
Other environmental factors e.g. storms. Drought etc
Oil development
Predation
Diseases
Genetic demographic problems of small populations

Level of impact.
C
C
C
S
S
S
S
S
S
L
L
L
L
L
L
L
L
L
L
-

C = Critical threat (has been, or has the potential to be a major factor in the decline of the
population size and/ or restriction of the species’ range
S = Significant threat (has been, or has the potential to be, an important though not leading
factor in the decline of the population size and/ or restriction of the species’ range
L = Lesser threat (has been or has the potential to be, a detrimental factor in some localities or
for some populations, but not with a significant or critical impact on the species as a whole
- = No information about crane existence yet available
CITES trade database
According to CITES 2004, the database indicated that though Black Crowned Cranes had the
most number of individuals traded in, fewer countries were involved than in the Grey
Crowned Crane trade.
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Table indicating the total number of cranes moved on CITES permit and the number of
importing and exporting countries involved

Years
Wattled Cranes
1996-2000
2001-2005
Blue Cranes
1996-2000
2001-2005
Grey Crowned Cranes 1996-2000
2001-2005
Black
Crowned 1996-2000
Cranes
2001-2005

Number
of Number of countries
cranes moved
Exporting
Importing
79
4
10
25
7
7
86
11
13
40
4
8
766
19
30
410
17
40
981
14
27
958
18
28

Tanzania was by far the greatest exporter of Grey Crowned Cranes between 1996 and 2000,
followed by the Netherlands exporting less than 20% of the Tanzania export. The numbers of
Grey Crowned Cranes exported were substantially reduced between 2001 and 2005, with
Tanzania remaining the largest exporter, although only 20% compared to the previous time
period, followed by the Netherlands. The Netherlands and then China were the biggest
importers of Grey Crowned Cranes between 1996 and 2000. This was replaced by the United
Arab Emirates followed by China in the second time period. Between 557 and 567 wild caught
cranes were exported between 1996 and 2005, of which between 165 and 213 were exported
between 2001 and 2005. Tanzania and the Sudan were the two countries exporting wild
caught Grey Crowned Cranes during the period, noting too that no wild populations of Grey
Crowned Cranes exist in the Sudan. There is a very strong likelihood that Uganda forms part
of the origins of the Grey Crowned Cranes involved in this trade
Wetlands and their importance to Grey Crowned Cranes:
Wetland coverage:
Wetlands cover about 13% of Uganda area. These wetlands include permanent swamps,
swamp forests, and seasonal wetlands including those with impeded drainage. The wetlands
occur throughout the country ranging from vast swamps to tiny patches which though not
appearing on the 1: 50,000 topographical maps are very essential for crane breeding. Regularly
visited and monitored wetlands in Uganda include those in Kabale District (fairly closely
monitored since 1989), Bushenyi wetlands (also fairly closely monitored since 1989), the
Masaka wetlands (fairly well monitored since 2003), Doho and adjacent wetlands (monitored
since 1986) and Kibimba wetlands (regularly monitored since 1986).
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Wetlands key to Grey Crowned Cranes
Wetland

Observed
physical
condition
Mostly
seasonally
flooding
Permanent

Kaku/ Kiyanja

Naludugavu
Sango
Bay
Minziiro
Nabajuzi

/ Permanent

Kachinga
Bulimbale
Lake Mburo
Ruceece
Kyambondo/
Rwabafu/ Ruhita

Permanent

Seasonally
flooding
Seasonally
flooding
Permanent
Seasonally
flooding
Permanent

Keitanjojo/
Permanent
Orusindura/
Kabucera
Rwebicere,Kanura/ Permanent
Nkukuuru
Nyaceera
Permanent
Majugo/ Kiruruma

Converted

Nyamuriro

Permanent/
highly

Location

Average
crane
number
in 200+

Kyazanga
Lwengo
district
Kabira
in 4
Rakai
Kabira
in 10
Rakai
Kyabakuza in 5
Masaka
district
Lyantonde
22
Malongo
in
Lwengo
Sanga
in
Kiruhuura
Nyakayojo in
Mbarara
Mutara
in
Bushenyi/
Mitooma
Sheema,
Mitooma and
Ntungamo
Mitooma,

Peak month
for
crane
presence
Apr - Sept

Oct - Apr
Throughout
Oct - Apr

Throughout

8

Oct to May

14

Sept to Apr

30

Throughout

4

Oct - Apr

12

Throughout

18

Sept – Apr

Kyamate
- 4
Ntungamo
Bubaare
- 80+
Kabale
Ikumba and 22
Muko
in

Oct – May
Throughout
Throughout
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Nangara/
Kaakariisa
Lake Bunyonyi
Doho
Eastern
Uganda)
Kabanyolo
(Eastern Uganda)
Kibimba (Eastern
Uganda)

converted
Permanent
Permanent
Semi converted
Semi converted
Semi converted

Kabale district
Nangara
in 18
Kabale district
Kabale district 6
Butalejja
10
Wakiso
district
Bugiri

Throughout
Oct – May
Apr – Oct

12

Throughout

20

Throughout

Uganda’s wetlands serve the following purposes: Uganda’s wetlands like any others in the
world serve a variety of important functions, viz;
 Water flow and flood regulation
 Water purification
 Habitat for various fauna and flora including cranes
 Source of natural resources
 Source of water for agricultural and domestic use
 Temperature amelioration
Action Programme
Lifespan:
The lifespan of this action plan is planned for 10 years but with review after 5 years.
(i) Vision
Grey Crowned Crane conserved and protected (to be as common as used to be) and
contributing to cultural heritage and economic development of Uganda.
(ii) Aim
Current population decline of Grey Crowned Crane in Uganda halted and a self sustainable
population in place.
Indicators:
(1) Annual monitoring data shows stabilising population, and
(2) Critical breeding sites attain conservation status.
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(iii) Objectives
1. Critical (breeding, roosting, feeding) sites identified and at least 80% attain conservation
status
 Identify critical sites
 Develop site accounts
 Identify and mobilise stakeholders
 Restore critcal sites
 Form and train wetland management committees
2. Increased knowledge and understanding on the ecology of the Grey Crowned Crane
 Qualify and quantify the impacts of GCC's on communities
 Develop a monitoring programme
 Measure the breeding success
3. Increased stakeholder awareness and participation in the Grey Crowned Crane
 Develop awareness materials
 Mainstrean into school curriculum
 Involve the media
4. Improved understanding and knowledge of direct threats to the species and
development of mitigation measures to reduce losses
 Develop a power line-bird incident reporting and response system
 Formulate a national policy on the protection of GCC
 Liaise with CITES and other relevant organizations to highlight the illegal trade
issues
5. To promote crane conservation while generating income for the communities
 Implement alternative livelihood activities that benefit cranes
 Investigate, document and disseminate information on the role cranes in culture
Opportunities for the Action Plan implementation:
 The Crane is Uganda’s national bird
 The crane forms significant part in community cultures
 Some crane breeding are Ramsar sites and others are IBAs
 Distinguished politicians have indicated a will to promote the formulation of a policy
on the conservation of this national bird
 Partnerships such as one existing between NatureUganda and International Crane
Foundation will probably promote projects on crane conservation
 Conservation of crane habitats through the Wetland Management Department of the
Ministry of Water and Environment directly contributes to the bird’s conservation
 Formation and increase in numbers of people willing take up breeding crane pairs ‚crane adoption‛ is god news to the conservation of the species
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Risks:
 Very few crane pairs (probably dozen pairs) exist in protected areas
 Crane’ crop raiding/ depredation behaviour makes them very unpopular with farming
communities
 Human population increases in Uganda need to be addressed
Recommendations
 Increased monitoring on already identified crane key sites to be extended so as o
establish the existence of new sites
 Popularize the Crane Action Plan and popularize our identity as a nation
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Potential impacts of climate change on birds in the Albertine Rift.
David Ochanda
Makerere University, School of forestry, Environmental and Geographical Sciences, P.O.Box,
7298, Kampala - Uganda. Email: dochanda@hotmail.com OR dochanda@muienr.mak.ac.ug
There is growing evidence that climate change will become one of the major drivers of species
extinctions in the 21st Century. Understanding the distribution of species in relation to altitude
and habitat is necessary to identify areas to prioritize for conservation in relation to predicted
human-induced climate change. However, the distribution of bird species in relation to
altitude, habitat and climate, and the potential impacts of future climate change on birds in the
Albertine Rift of East Africa are not well known. I focused on determining the effects of
altitude, habitat and climate on the distribution of bird species; determining the relationship
between elevation and species richness; and finally assessing the potential impacts of climate
change on the bird species. Birds were surveyed in four forest blocks using point counts along
altitudinal gradients ranging from 1765 to 2937 metres ASL. I used generalized additive
models (GAM) to relate occurrence of 42 species to altitude and to climate (i.e. species
distribution models). The resultant models were applied to potential future climates to project
future species’ distributions. Generalized linear models (GLM) were used to explore habitat
relationships using bird species’ presence/absence data. Most endemics were found to occur at
higher altitudes while most widespread species occurred at mid altitudes. The largest
proportion of species were found to be highly associated with closed and mixed-forest
habitats. The results also suggest that climate change will influence the altitudinal distribution
of most birds in the Albertine Rift. Conservation action is urgently needed to ensure
maintenance of biodiversity in this region in a changing climate, alongside other threats.
Key words: Climate change, potential impacts, birds, Albertine Rift

Critical analysis of the role of formal environmental education in biodiversity
conservation and management in Uganda
Moses Muhumuza
Mountains of the Moon University, P.O box 837, Fort-Portal. Email: musacot@gmail.com
Abstract
The purpose of this investigation was to analyze environmental education content in Uganda’s
primary and secondary school syllabus and how that content was implemented in schools near
the Rwenzori Mountains National Park. Findings from previous studies showed that despite
the implementation of formal environmental education in Uganda, biodiversity loss had
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persisted. The investigation was based on the assumption underpinning formal environmental
education programmes, that if appropriate environmental education is properly implemented
in schools, it could lead to pro-environmental conservation behaviours and consequently a
reduction in biodiversity loss. The content of two volumes of the primary school teaching
syllabus, and the content of 19 subjects that comprise the secondary school syllabus were
analyzed. One hundred and ninety nine primary school teachers’ lesson plans and an equal
number of books of learners in primary schools were also analyzed. In addition, forty nine
secondary school teachers’ lesson plans and 49 learners’ books in secondary schools were
analyzed. The investigation found that much of the content in both the primary and the
secondary syllabi emphasized understanding the environment and its resources. The syllabi
had little content on environmental degradation and sustainable utilization of the
environmental resources. There was no content that emphasized development of skills,
positive attitudes and environmentally responsible behaviour among learners. This could
result in learners accumulating knowledge which may not influence their attitude and hence
not lead to environmentally responsible behaviour.
Key words: biodiversity, education, environmental, formal, Uganda

Developing an Experimental Methodology for Testing the Effectiveness of
Payment for Ecosystem Services to Enhance Conservation in Productive
Landscapes in Uganda (2010-2014)
By Paul M., Hatanga CSWCT
The Albertine Rift Eco-Region2 is the most important forest system in Africa for biodiversity,
extending across the Great Lakes Region of East and Central Africa (DRC, Uganda, Tanzania,
Rwanda, and Burundi). Unfortunately, the forests in the Albertine Rift in Uganda are under
threat due to various factors leading to loss of biodiversity. The forests are under increasing
threat from growing commercial demands and from rural communities whose high levels of
poverty make them dependent on forest resources. With conservation agencies at national and
decentralized levels not yet fully equipped to address the threats and the local people just
beginning to participate in participatory forest management, the project will provide another
building block to finding a sustainable financing future.
Project proponents (NEMA and CSWCT) with support of UNEP/GEF and Darwin initiative
through IIED are implementing a pilot payment for ecosystem services scheme to incentify
2

WWF description of the Albertine Rift
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local landholders to conserve and restore forest habitats in order to protect chimpanzees and
other wildlife corridors. By making forest conservation a livelihood opportunity, a payment
scheme can provide social benefits as well as meeting environmental objectives.
The project considers a randomized evaluation approach where treatment and comparison
communities are identified from a sample of 140 villages in Hoima and Kibaale districts based
on ecological and social parameters. The participants are separated into treatment and control
villages after which a PES scheme is implemented in half of the sample. A mixture of cash and
in-kind payment is offered to individual landholders in return for contractually agreed
activities such as maintaining forest cover and reforestation with indigenous tree species. The
scheme then involves rigorous monitoring and evaluation analysis to determine its
performance.
So far 334 forest owners have signed contracts to conserve and restore a total of 1,437ha
attracting annual payment level of $60,000. Results from analysis of project results will be
used by GEF and national agencies to demonstrate whether PES works and the best practices
for replication of PES at international and national levels.
Key words. Albertine Rift, Payment for Ecosystem Services, chimpanzee, corridors, private
forests

Bamboo for People, Mountain Gorillas, and Golden Monkeys: Evaluating
Harvest and Conservation Trade-Offs and Synergies in the Virunga Volcanoes
By Joseph Ngubwagye,
Wildlife Health and Management, Makerere University
There are conflicting demands on bamboo (Yushania alpina (K. Schum.) Lin.) in Mgahinga
Gorilla National Park (Virunga Volcanoes), Uganda. Local people lost legal access to bamboo
when the park was gazetted in 1991 – but still request harvesting rights. Bamboo sprouts
provide a key food for conservation significant Mountain gorillas (Gorilla beringei beringei) and
African golden monkeys (Cercopithecus mitis kandti). I examined the impact of a localised
harvest of mature bamboo on the production of new stems. I used a grid of 540 variable area
plots to record and assess 9,420 stems (including 1,268 cut stems) and 1,981 sprouts. Mean
densities were 3.96 stems m-2 and 0.68 sprouts m-2. Densities and diameters were lower in areas
with tree shade compared to those without. Densities of new stems were positively related to
densities of older stems. Diameters of young stems were positively correlated with the
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diameters of older stems but younger stems were, in general, significantly larger. Cutting of
mature stems had no detectable impact on either the density or diameter of subsequent new
stems. Statistical power analysis adapted from pharmaceutical assessments indicates that a
minor positive or negative impact remains possible (a positive effect appears more probable). I
conclude that the bamboo is in a ‘‘building phase’’, that densities and sizes of young stems are
determined by the extent of the underground rhizome, and that this plot–scale relationship is
not detectably influenced by harvesting older stems. Nonetheless, negative impacts may arise
with repeated harvesting. Guidelines for any future harvest are suggested.

Temporal and Spatial Changes in Silk Moths and Hawk Moths Assemblages
in Forests of Central Uganda: A Comparative Analysis
Perpetra Akite
Department Of Zoology. Makerere University. P.O.Box 7062, Kampala.
In Uganda, there have been immense changes in the forest habitats over the last decades, most
of which have been converted to agricultural landscapes. As a result, there has been a decline
in the species richness of many groups including insect, together with decreasing abundances
of individual species. Despite their ecological and economic importance, moths of Uganda
have not been extensively surveyed and their conservation status is largely unknown. In
Uganda, there is lack of long term data or monitoring thus re-sampling historical data gave us
the opportunity to assess and describe the long term trend in species. We used data on
Saturniid and Sphingid moths, a taxonomic group widely acknowledged as effective
ecological indicator of anthropogenic disturbance, to evaluate temporal changes in moths’
diversity in three forest reserves in Central Uganda. A comparative analysis of data collected
in 2010-2011 was undertaken with historical data from the 1970s and 1990s, to look at changes
in composition of moths’ assemblages. Our study documents declines in species richness and
abundances over the years. The Saturniid in particular was found to have declined
considerably in abundance. There were significant differences in both species richness and
species abundance between the three time periods. This decline in species richness and
abundance was greater in the forest-dependent species, while the number of forest-edge and
widespread species increased in the subsequent years. The decline in moth richness and
abundance in the three forest reserves, especially the shift in native forest-dependent species,
provide some evidence that continued destruction and progressive isolation of forest habitats
may fail to safeguard biodiversity in the long term.
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Contributing to the National Clearing House Mechanism through Status
Analyses on Important Bird Areas (IBAs) In Uganda
Opige Michael and 1Achilles Byaruhanga
1Natureuganda,
P.O.
Box
36270,
1

Kampala,

Uganda.

Email:

michael.opige@natureuganda.org
The Convention on Biological Diversity (CBD) strategic plan for biodiversity 2011 – 2020
requires that where feasible, the rate of loss of natural habitats including forests be halted. This
can be done through a central clearing house mechanism which provides effective global
information services to facilitate the implementation. The 34 Important Bird Areas (IBAs) in
Uganda cover a cross section of these natural habitats and changes in the habitat conditions
are evident due to a number of threats. The loss of habitats can only be halted through
provision of information to inform management processes. A global IBA monitoring
framework that analyses status, threats and conservation efforts through simple indices have
been applied to all IBAs in Uganda. This shows general improvement (2.46±0.14) in the status
of Protected IBAs although pressures increased (-0.92±0.24) in 2010 and conservation efforts
have improved (2.92±0.08). Forest Reserves registered some improvement in status (2.5±0.17)
and their pressure index declined (-0.7±0.26), however, conservation effort also declined
(2.0±0.3). Status of the Ramsar sites have continued to decline (2.27±0.24) with increasing
pressures (-1.27±0.36) and declining conservation efforts (1.27±0.19). Strategic conservation
measures that address root causes of threats and reduce the rate of natural habitat loss will
make vital contributions to CBD targets of reducing biodiversity loss in Uganda.
Key words: Biodiversity loss, Important Bird Areas, habitat changes, pressures, conservation
measures

On-Farm Conservation Strategies and Agroforestry Potential of Vitellaria
Paradoxa C.F. Gaertn. In Amuria District, Teso Sub-Region, Uganda
Paul Okiror
School of Forestry, Environmental and Geographical Sciences, College of Agricultural and
Environmental Sciences, Makerere University, P.O. Box 7062, Kampala, Uganda
Correspondence Email: pokiror@forest.mak.ac.ug Mobile Phone: +256 782 224828
The shea butter tree, Vittelaria paradoxa, is highly valued by local communities in the SudanoSahelian belt of Africa for food (edible oil and pulp), income and environmental benefits.
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Economically, this tree species plays a key role in the international markets through export of
shea nuts and butter from Africa to Europe, Japan and other countries. Despite of these values,
V. paradoxa has largely remained a key target for charcoal production, poles and firewood
leading to a noticeable reduction in its range and distortion in population structure. A field
survey was therefore conducted in Amuria district to document local strategies for on-farm
conservation and agroforestry potential of shea trees. Structured questionnaires were
administered to 80 respondents. Eighty crop and 27 fallow fields were also assessed to
determine the phytosociology of Vitellaria trees. Tree species diversity and dominance was
analyzed using Shannon–Wiener’s diversity index (H') and the Berger-Parker index (d)
respectively while binary logistic regression was used to test the relationship between
respondents’ socio-economic variables and their willingness to conserve shea trees. It is
concluded that, V. paradoxa trees have a great potential in local agroforestry systems as they
provide fodder, conserve soil and water quality besides providing medicine, edible oil and
fruits. About 98% of the respondents were protecting naturally regenerated V. paradoxa mainly
on farms (95%). Vitellaria trees were mostly propagated through coppices and seedlings.
Although diversity of indigenous trees was relatively high (H'=2.35 and H' = 2.49 respectively)
in both crop and fallow fields, the latter had significantly (P ≤ 0.05) higher diversity than the
former. In addition, Terminalia macroptera (d=0.43) and Combretum collinum (d=0.15) were the
most dominant species associated with shea trees in crop and fallow fields respectively. The
major challenges to conservation of V. paradoxa in the area were pests and diseases, shortage of
tree planting equipment and skills and bush fires. Farm size, family size and sex significantly
(P ≤ 0.05) influenced people’s willingness to conserve shea trees. Bye-laws and policies on shea
conservation need to be properly enforced and alternative sources of income such as bee
keeping, animal rearing and savings and co–operatives could reduce pressure exerted on
Vitellaria and associated trees in Amuria district.
Key Words: Agroforestry, Biodiversity, Conservation, On-farm, Propagation, Shea butter,
Uganda.

A Review of Forest Sector Contributions to the National Economy; Energy,
Timber, Employment Generation and Carbon Trade Opportunities
By Achilles Byaruhanga,
Natureuganda, P.O.Box. 27034, Kampala
The purpose of this paper is to present a brief description of some of the key contributions of
the forest sector in the national economy in Uganda. Forests and woodlands are important
resources and play multiple ecological, economic, social and cultural roles at local, national
and international levels. Currently, Uganda has about 49,500km2 consisting of tropical high
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forest and woodlands comprising of 99% and plantations with 1%. The forests and woodland
resources are found both inside protected areas (50%) and outside protected areas (50%).
Those forests inside protected constitute areas in national parks and wildlife or forest reserves.
The forest resources in protected areas are composed of a few large blocks of intact forests, the
rest of the forests and woodlands estate consisting of many small, scattered patches that have
presented difficulty to the lead agencies to manage centrally. This has led to massive
deforestation as the main environmental issue confronting Uganda’s forests, savanna
woodlands and bush land. The United Nations Food and Agriculture Organization (FAO)
have estimated that in 1890 approximately 45% of Uganda was covered by forests and
woodlands representing about 10.8million ha (108,000km2). This estate has now declined to
only 20% of the total land area (4.95 million ha). Tropical High Forest (THF) cover declined
from 12.7% of total land area in 1900 to about 3% by 1990.
The estimation of the contribution of forests to the national economy in Uganda however
presents both conceptual and methodological challenges. In general, it is believed that the
contribution of forests is routinely underestimated at less than 3% (NFA unpublished reports).
Proper forest valuation is, therefore, important in ensuring that policies allocate scarce
resources equitably and that forests can indeed compete favourably with other landuse
options. There is lack of information to show synergies and tradeoffs of conservation related
programmes and poverty alleviation leading to economic growth of a country. Many
environmentalists and economists believe that forests in general are not valued properly in
economic terms and well being of people, although the extent of this is not fully recognized.

Occurrence of Avian Influenza Viruses in Migratory Waterfowl in Uganda
H. Kirunda1*, B. Erima2, A. Tumushabe2, J. Kiconco2, T. Tugume2, S. Mulei2, D.
Mimbe2, E. Mworozi4, J. Bwogi2, L. Luswa2, H. Kibuuka2, M. Millard2, A.
Byaruhanga5, D.K. Byarugaba3 And F. Wabwire-Mangen6
National Livestock Resources Research Institute, P.O Box 96, Tororo (Uganda).
Makerere University Walter Reed Project, P.O. Box 16524, Kampala (Uganda).
3School of Biosecurity, Biotechnolgy and Laboratory Sciences, College of Veterinary Medicine,
Animal Resources and Biosecurity, Makerere University, P.O. Box 7062, Kampala (Uganda).
4Mulago National and Referral Hospital, Department of Paediatrics and Child Health, College
of Health Sciences, Makerere University, P.O. BOX 7072, Kampala (Uganda).
5Nature Uganda, PO Box 27034, Kampala (Uganda).
6School of Public Health, College of Health Sciences, Makerere University, P.O Box 7072,
Kampala (Uganda).
1*
2
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Abstract
Birds of wetlands and aquatic environments are thought to constitute the major natural
reservoir for influenza A virus. Migratory waterfowl particularly ducks have yielded most of
the viruses and have been implicated in the geographical spread of highly pathogenic avian
influenza virus outbreaks across continents. Avian influenza (AI) viruses are now widely
recognized as important threats to agricultural biosecurity and public health. Uganda is at
threat of outbreaks of avian influenza due to the fact that it is situated along global and
continental migratory bird routes with regular presence of about 20 migratory species of
which eight are high risk species for spread of AI viruses. But information on occurrence of
influenza viruses among wild birds in the country was largely lacking. This study was
undertaken to provide data on occurrence of AI virus in migratory waterfowl in Uganda.
During the year-long study, fresh faecal samples from roosting sites were collected and the
dominant bird species recorded. A total of 894 faecal samples were collected from 10 sites most
regularly visited by migratory waterfowl. RNA from the samples was extracted and analyzed
by real-time RT-PCR and positive samples re-confirmed by conventional RT-PCR. Results
show that 12 (1.3%) of the samples were positive to influenza A viruses. Our results provide
the first evidence that influenza A viruses occur among wild birds in Uganda. Waterfowls are
known reservoirs of all influenza virus subtypes although most are non-pathogenic or low
pathogenic
in
their
natural
reserviors.
Since
some
influenza A
viruses cause serious disease and death in wild birds, risk of outbreaks of avian influenza
among susceptible wild birds in Uganda may not be underrated and resultant mortalities can
cause significant reduction in diversity of bird species in the country.

Vulture Populations in Uganda
George Kaphu1, Michael Opige2, Derek Pomeroy3 and Phil Shaw4
In many parts of Africa and beyond, vulture populations are declining; catastrophically in the
case of the Indian sub-continent. During 2008-12, annual road counts were made to estimate
raptor numbers along some 1,100 km of roads in Uganda, some of the routes being identical to
ones counted by Leslie Brown in the 1960s. Six vulture species were recorded in sufficient
numbers to be able to determine densities (using Distance sampling) and encounter rates
within three main land use types – natural (mainly National Parks), pastoral and agricultural.
Three species (Rüppell’s, Palm-nut and White-headed) were encountered mainly within
National Parks, while two species (White-backed and Lappet-faced) were encountered only
within Parks. In contrast, Hooded Vulture encounter rates were five times higher in nonprotected areas than within Parks, the species occurring predominantly in urban areas or in
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smaller towns within agricultural areas. Encounter rates varied markedly between the four
NPs surveyed. White-backed and Lappet-faced Vulture encounter rates were highest at Lake
Mburo NP; Rüppell’s Vulture encounter rates peaked at Murchison Falls NP; White-headed
Vulture at Kidepo Valley NP; and Palm-nut Vulture at Queen Elizabeth NP.
Distance sampling provided tentative national population estimates as follows: Hooded
Vulture, c. 12,000-53,000 individuals; Palm-nut, 1,450-4,830; White-backed, 720-1,820;
Rüppell’s, c. 190-720; Lappet-faced, c. 80-210; and White-headed, c. 30-120. Within National
Parks, Hooded and White-headed Vulture encounter rates had dropped by >50% between the
1960s and 2000s, while encounter rates had increased slightly in the case of White-backed and
Lappet-faced Vulture, and more markedly in the case of Rüppell’s and Palm-nut Vulture.
However, differences in the methods used and in the level of survey effort within each NP are
likely to have influenced these findings. In particular, the use of ‘outside’ observers in the
recent survey probably means that a higher proportion of birds were detected, perhaps
masking any real change in density.
Uganda Wildlife Authority, Kampala
2
NatureUganda, Kampala
3
Dept. of Biological Sciences, Makerere University, Kampala
4
Institute of Tropical Forest Conservation, Mbarara University & School of Biology,
University of St Andrews, UK
1

Tourism and Poverty Alleviation in Uganda: A Sustainable Livelihoods
Analysis
Jim Ayorekire, Brenda Boonabaana, Amos Ochieng and Francis Mugizi
Makerere University, Geography Department
Tourism is gradually becoming a major source of revenue in Uganda since the last decade. The
numbers of tourist arrivals, destinations, revenue generated and facilities have been on the
increase. The tourism attractions are mainly wildlife-based, accounting for nearly 80% of the
tourists who visit the country. Despite tourism development, poverty remains a big challenge
in the major tourism destinations of Uganda. Due to limited alternative livelihood options,
communities often resort to illegal methods of accessing and utilizing resources within the
protected areas, endangering the resources that largely attract tourists. As a means to alleviate
poverty and conserve natural resources, a number of strategies have been implemented
including revenue sharing mechanism, offering employment opportunities, collaborative
resource management, conservation education and awareness. Despite these interventions,
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community livelihoods have not drastically improved – an issue this paper attempts to
examine.
Applying the ‘Sustainable Livelihoods Approach’, this paper assesses the various approaches
that have been implemented over time to try and improve community livelihoods. Through
analyzing various case studies (of Bwindi, Lake Mburo, Queen Elizabeth and Murchison Falls
National Parks) and interviews with members of tourism umbrella organizations, the paper
reveals that community based tourism initiatives have lifted some communities out of abject
poverty through direct benefits, contributed to infrastructural development and exposed them
to the ‘outside’ world. However, livelihoods of communities around national parks have not
significantly improved to enable them move out of poverty. Community livelihood assets have
not significantly increased - in some cases they have declined; livelihood strategies and options
have remained limited; most community members are not in full control of the institutional
structures and processes that determine their livelihood; and they have remained vulnerable
and less resilient to a number of shocks. Based on findings, the paper identifies the critical
success factors if poverty alleviation is to be achieved through tourism in communities around
protected areas in Uganda.
Key words: poverty alleviation, community livelihoods, sustainable livelihoods approach
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Appendix III

ROUND TABLE DISCUSSIONS
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RTD 1: Climate Change & REDD
Chair: Prof. John Kaddu – Zoology Dept, MAK
Vice Chair: Ms. Pauline Kalunda - ECOTRUST
Resolutions
REDD gives an opportunity to provide a financing mechanism to curb deforestation.
Challenges
 There should be a programme on raising awareness through posters radios and TVs.
 There is need t build capacity at the government level about climate change
 Organize workshops for the government
The government status on Climate Change
 There is an institutional framework to handle climate change issues.
 The climate change policy is being worked on.
 Uganda is one of the countries that have been selected to design climate change
curriculum.
Regional level; The East Africa climate change policy
The government is getting the institutional framework enhanced and there are tools put in
place for guidance.
Solutions
 There is need to enhance the understanding of climate change impacts, that is enhance
sensitization.
 The media is very important but they don’t understand what climate change is so they
need to be sensitized in order for them to report and write about this issue correctly.
 Journalists don’t have information and also facilitation therefore media people need to
be informed about the different programmes on climate change.
 Build capacities of the local communities.
 We need to break down the climate change package and convey it to different
audiences.
NOTE: We need to recognize the government is making effort on climate change.
How do we build capacity to access financing mechanisms?
What is the coverage of REDD project in Uganda?
The country is trying to develop a REDD plan.
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RTD 2: Habitat Fragmentation
Chair: Dr. James Kalema –Botany Dept. MAK
Vice Chair: Paul Mafabi- WMD
Introduction
 Habitat fragmentation; breakages in the habitat that was in the past continuous.
 Habitat fragmentation is different from a patchy landscape.
 Not always as a result of human activity.
 Distance; a factor in HF causing fragmented populations but dependent on species.
 Aquatic environment; due to pollution, aliens species. Impact greater in lakes than fast
flowing rivers
Causes of Habitat Fragmentation
 Climate variability. Extreme weather events; mud slides, floods, etc.
 Land ownership and tenure systems. Influence land use.
 Rural urban migration; urbanisation effects on habitat.
 Internal migration. Kibaale district and the case of different socio economic cultures.
 Weak policy enforcement. Current attempts to reconcile policies to limit the gaps.
 External demands and pressures on leaderships.
 Alienation of the surrounding communities. Attitude problems and selfishness.
 Social and political instabilities; IDPs.
Effects of habitat fragmentation
 Increase in crime and social friction, hence it can have both ecological and social
impacts.
 The total destruction of the habitat risk. Could trigger a chain reactions of events,
introduce alien species, reduces ecological function, among others
 Leads to poverty since people destroy their resource base. Loss in forests has ripple
effects to livelihoods
 It interferences with animal passages hence restrict the animal movement. Local
extinction hence loss of biodiversity as compared to global extinction.
 Reduction in carbon sinks hence aggravates climate variability.
 Disease transmission between humans and animals. Increase in crop raids by animals.
 Imminent extinction of man.
Recommendations
 Forests; Avoid top bottom management for a participatory management of the forests
that involves the local community through collaborative management.
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 Explore possibilities in reestablishment of the animal corridors such as buying back
land tracts.
 Need to educate the communities much better in regards to pollution management in
regards to sensitization. Target to change mind sets.
 Intensification of advocacy in regards to policy implementation and enforcement.
Involve a number of different stakeholders in the process.
 Promotion of good governance and political will.
 Integration of indigenous cultural practises into the conventional strategies of natural
resource management.
 Promote prioritization of the different habitats in need of interventions.
 Need for stronger monitoring departments under the respective government
organisations which are not the case at the moment.

RTD 3: Community Co-management
Chair: Ambrose Mugisha- UNDP
Vice Chair: Achilles Byaruhanga – NU
This group defined community co-management of biodiversity as ‚the comprehensive
arrangement of sharing power and responsibility of managing the biodiversity between the
state and the communities‛, or The governance systems that combine state control with locals,
decentralized decision making and accountability which ideally combine the strength and
mitigate the weaknesses of each.
Below are the challenges that have hindered the co-management of resource;
 The land tenure system and its loop holes does not favour co-management of
biodiversity. For example the success stories of wildlife management in Kenya and S.
Africa were there is co-management by the government and the communities benefit
from there biodiversity directly.
 Communities always expect tangible benefits for there efforts in conserving the
environment but they are never satisfied by the percentage given to them by the
government, that is why they don’t care about the environment (Monetization of the
recourses has been the root cause of environment destruction).
 Uganda’s environmental legal frame work mainly favours the government, i.e. all
biodiversity protected areas belongs to the government hence communities don’t have
rights on wildlife and also people are still ignorant of the existing laws of the
environment.
 Environment has also been used as a political tool for some politicians for their selfish
interests.
 Poor road infrastructure and non functional institutional structures.
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 Limited number of skilled professionals especially the environmentalists who are really
needed to spread the gospel of environment conservation.
 Reluctance of government to implement environment laws and its structural stall.
Recommendations
Although the highest blame went to the government but also the community too was partly to
blame for its ill activities on the environment and below are some of the recommendations
given to harmonize the community co-management approach on biodiversity.
 Government policies should be planned in a way which allows communities to
participate in the management of protected areas and outside the protected areas,
communities should also be left to establish their conservation areas.
 The government should empower communities with tools, knowledge, welfare and
basic needs facilities to reduce on some un wanted activities of human to nature and
also support environment CSO’s, NGO’s, CBO’s i.e. ‚Conservation of environment
through public health‛ .
 Uganda is a unique country which can only conserve the environment by choice, for
example Karamoja can be turned into a more productive area and also communities
may benefit from the environment. Therefore there was a view that we must have a
philosophical integration of conserving our environment.
 Trying to find ways on how to make people feel that they own the wildlife and
environment by giving them rights to participate in the implementation of government
policies.
 The government should involve the private sector in managing the wildlife and also
improve the land tenure system.
 Need to improve the legal frame work to protect communities while conserving the
environment and legislations should be drafted in way that wildlife belongs to the
communities.
 Massive sensitization of the communities on conservation of the environment and
providing good measures of co existence of human activities with the environment.
 Need to involve the cultural leaders and religious leaders.
 Training more environmentalists to assist in implementation of government plans.
In conclusion, the government has a challenge of connecting wildlife /biodiversity with the
people for peaceful and profitable co-existence but the question still remain ‚does wildlife
belong to the government or to the community‛.
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