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Executive Summary  
Biodiversity is an important part of Uganda’s natural capital stock. The interaction of 
species and ecosystems (as components of biodiversity generally) deliver a variety of 
ecosystem services that directly and indirectly contribute to national development and 
the livelihoods of Ugandans.  The sustainable use of the stocks of ecosystems and the 
species they contain is fundamental to maximizing economic growth and human well-
being in Uganda over the medium to long terms.  However, the services provided by 
these aspects of biodiversity are typically provided outside of markets. This results an 
undervaluation of ecosystems and species, and in the omission of the depletion of 
natural capital stocks in traditional national accounts of economic progress.   

The National Development Plan II (NDP II) for Uganda explicitly recognises the need for 
rational and sustainable use of the environment and natural resources in pursuit of sustained 
economic growth and socio-economic transformation.  Integrating the environment and 
natural resources into the national accounting system is identified as a key intervention in this 
regard.  This can also inform a number of other key policy initiatives in Uganda, including 
Uganda’s Green Growth Strategy, National Environmental Management Policy and National 
Biodiversity Strategy and Action Plan, among others.  The System of Environmental-Economic 
Accounting - Experimental Ecosystem Accounting (SEEA-EEA, 2014), has been developed in 
response to such demands for integrated environmental and economic accounts. Biodiversity 
accounting is one of the several accounting themes within the SEEA-EEA. 
 
This feasibility study is the product of a joint initiative between UNEP-WCMC, NPA and 
NEMA.  This document presents the results of a feasibility study for biodiversity accounting in 
Uganda.   Specifically, the potential to construct Species Accounts and accounts of changes in 
ecosystem extent (Ecosystem Extent Accounts) is evaluated.  This has been informed by desk 
based assessment, a series of stakeholder engagements and inquiries and a stakeholder 
workshop in Kampala in January 2016. The study is based on the approach to constructing 
Species Accounts presented in UNEP-WCMC (2016), which should be read in conjunction with 
this document. 
 
The study has established that there are clear policy entry points and applications where 
information from both ecosystem and species accounts could inform policy and decision 
making, for example: 
 

 Informing the ongoing debates on gazettement and degazettement of protected areas 

 Increasing awareness and appreciation of biodiversity as a natural capital asset 
amongst decision makers and the public. 

 Making the case for increased budget allocation and investment in biodiversity rich 
sectors for biodiversity conservation and management.   

 Establishing the extent of ecosystem degradation and where biodiversity trends 
threaten the delivery of ecosystem services and implications on economic growth and 
human wellbeing. 

 Assessment of national progress towards the Aichi targets, SDGs and supporting 
biodiversity management plans (e.g., NBSAPs). 
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Available national mapping data provides a basis for compiling Ecosystem Extent Accounts in 
Uganda. For National Parks, Important Bird Areas, some Forest Reserves and possibly 
wetlands, it appears possible to construct accounts for some species using direct observation 
data.  However, this will require a co-ordinated mobilisation of data across a number of 
different stakeholders.  Elsewhere, it appears possible to construct Species Accounts using 
habitat-based modelling approaches based on available mapping and heterogeneous species 
observation data.  Focusing on species in forest, savannah and wetland ecosystems is likely to 
provide useful accounting outputs in a first phase.  The feasibility study provides a roadmap for 
the construction of Species Accounts.  In addition a risk register framework is presented that 
can build on the data organised in the Ecosystem Extent and Species Accounts and provide 
further supporting evidence to decision makers with regard to the development of plans to 
protect important natural capital assets. This will provide a communication tool to make the 
case for investment in ecosystems and species. 
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Glossary  
Aichi Biodiversity Targets: A set of 20 
targets for biodiversity to be achieved by 
2020 by parties to the Convention on 
Biological Diversity (CBD).  

Biological diversity (Biodiversity): 
The variability among living organisms 
from all sources including, inter 
alia, terrestrial, marine and other aquatic 
ecosystems and the ecological complexes of 
which they are part; this includes diversity 
within species, between species and of 
ecosystems. 

Community: Assemblages of plant and 
animal populations that live in a particular 
area or habitat and interact to form a 
system with its own emergent properties. 

Ecosystem asset: An ecosystem, 
represented by its characteristics and 
spatial area. 

Ecosystem condition: The condition of an 
ecosystem based on measurements of 
various characteristics at a given point in 
time (SEEA-EEA, 2014). 

Ecosystem diversity: The variety of 
ecosystems in a given place (WWF, n.d).  

Ecosystem extent: The size of an 
ecosystem asset in terms of spatial area 
(SEEA-EEA, 2014).  

Ecosystem resilience: The ability of an 
ecosystem to tolerate shocks and 
disturbance but still maintain the same 
level of functioning (Mori et al., 2013). 

Ecosystem services: Benefits people 
obtain from ecosystems. These include 
provisioning services, such as food and 
water; regulating services, such as 
regulation of floods, drought, land 
degradation and disease; supporting 
services, such as soil formation and 
nutrient cycling; and cultural services, such 
as recreational, spiritual, religious and 
other non-material benefits (MA, 2005a). 

Gaborone Declaration for Sustainability 
in Africa:  A commitment amongst 10 
African countries to incorporate value of 
NC in public and private policies and 
decision making. 

Natural Capital: The stocks of Earth’s 
natural assets and resources, including soil, 
water, air and biodiversity. 

Predicted distributions: Areas where a 
species is likely to be present as modelled 
from the suitability of environmental 
conditions (Rondinini et al., 2006)  

Reporting Unit: A geographical 
aggregation for reporting species or 
ecosystem information. 

System of Environmental-Economic 
Accounting – Central Framework (SEEA-
CF): An internationally agreed, 
multipurpose, statistical framework for 
understanding the interactions between 
the environment and the economy.  

System of Environmental-Economic 
Accounting – Experimental Ecosystem 
Accounting (SEEA-EEA):  An 
experimental, multipurpose, statistical 
framework that aims to reinforce and 
quantify the importance of the relationship 
between people and their environment. 

System of National Accounts (SNA): An 
internationally agreed standard for 
compiling national statistics on economic 
activity. 

Species abundance: The total number of 
individuals of a taxon or taxa in an area, 
population or community (or, where 
counts are not feasible, other measures, 
such as biomass and percentage cover, may 
be used) (MA, 2005c).  

Species diversity: Diversity at the species-
level, often combining aspects of species 
richness, their relative abundance, and 
their dissimilarity (MA, 2005b). 

Species population: The summation of all 
the organisms of the same species or 
species group that live in a particular 
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geographical area and have the capability of 
interbreeding. 

Species richness: The number of a species 
within a given sample, community or area 
(usually from a particular taxa, e.g. plant 
species richness) (MA, 2005c).  

Sustainable Development Goals (SDGs): 
A set of goals adopted by countries to end 
poverty, protect the planet, and ensure 
prosperity for all. 

Taxon (plural taxa): A taxonomic 
category or group, such as phylum, order, 
family, genus or species. 

Threatened species: Any species 
vulnerable to endangerment in the near 
future. Comprises the IUCN Red List 
categories of ‘Vulnerable Species’, 
‘Endangered Species’ and ‘Critically 
Endangered Species’. 
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Introduction  
Natural capital, including biodiversity, 
contributes substantially to economic 
growth and human well-being.  It is one 
in a range of capital assets that are used 
in combination to produce the flows of 
goods and services that are consumed 
across economies and societies. 
However, many aspects of natural 
capital and its value are not reflected in 
markets and market prices. As such, its 
value can be neglected in the 
increasingly market-based decisions.  
Consequently, the depletion of natural 
capital stocks within countries will not 
be captured in traditional assessments 
of economic progress connected to 
market transactions (e.g. GDP).  

This is a risk, as economists agree that 
continued increases in overall development 
and well-being require a growing capital 
stock per capita (World Bank, 2011). As 
such the measurement of all capitals and 
the integration of this into decision making 
and economic planning are crucial to 
sustainable development. Therefore, in 
order to formulate economic and 
development policies that foster 
sustainable use of natural capital, 
information is needed that the current 
system of national accounts does not 
provide.  

In response, many countries are moving 
towards developing integrated national 
accounts, where the system of national 
accounts is supplemented by social and 
natural capital accounts. For example, a 
number of African countries, including 
Uganda, have committed to this process via 
the Gaborone Declaration for Sustainability 
in Africa.1  This is a crucial step towards a 

                                                           

 

Green Economy and will aid measurement 
and delivery of the Sustainable 
Development Goals (SDGs) and the Aichi 
biodiversity targets to which Uganda is 
already committed. 

In this context, biodiversity is an important 
part of a country’s natural capital stock. It 
is the biotic element of ecosystems which 
has an important role in how ecosystems 
function and deliver ecosystem services 
that support human well-being and 
economies.  Studies, such as The 
Millennium Ecosystem Assessment (MA, 
2005c) and The Economics of Ecosystems 
and Biodiversity (TEEB), demonstrate that 
the sustainable use of ecosystems and 
biodiversity is fundamental to maintaining 
economic progress and human well-being 
over the long term.  Biodiversity also plays 
an important role in the resilience of 
ecosystems and therefore the maintenance 
of ecosystem functioning and service 
delivery over time (Elmqvist et al., 2003). 
Aspects of biodiversity can also contribute 
directly to human well-being (e.g. via the 
provision of food, medicinal plants and 
nature based recreation).  
 
The nature of the relationship between 
species-level biodiversity and ecosystem 
functioning and service provision remains 
an area requiring further research 
(Harrison et al., 2014).  This is discussed 
further in UNEP-WCMC (2016) and several 
excellent synthesis publications exist on 
this topic (e.g., Mace et al., 2012; Elmqvist 
et al., 2010; Luck et al., 2009; Balvanera et 
al., 2006).  However, it is generally agreed 
that maintaining a diverse assemblage of 
species is key to sustaining healthy 
ecosystem functioning (Cardinale at al., 
2012; Tilman et al., 2006; Balvanera at al., 
2006). As such there are sound reasons to 
approach the management of species 
stocks in a precautionary manner to 

                                                                                    

1
 http://www.gaboronedeclaration.com 

http://www.gaboronedeclaration.com/
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maintain the provision of multiple 
ecosystem services into the future. 
 
Ecosystem accounting is an emerging field 
of Natural Capital Accounting that aims to 
capture these relationships between the 
environment and people (SEEA-EEA, 2014). 
To this end, the System of Environmental-
Economic Accounting - Experimental 
Ecosystem Accounting (SEEA-EEA, 2014) 
provides an integrated statistical 
framework for organizing information on 
ecosystems and linking this to economic 
and other human activity. Within the 
SEEA-EEA framework, ecosystems are 
characterised on the basis of their type, 
extent and a range of condition 
characteristics (including species-level 
biodiversity) relevant to processes and 
functioning of the ecosystem.  Ecosystems 
are then linked to the economy and human 
well-being via the basket of services they 
supply.  Biodiversity accounting is one of 
several accounting themes within the 
SEEA-EEA framework that can feed into 
ecosystem accounts and also be used as 
standalone accounts in their own right to 
answer policy questions of interest.  
 
Biodiversity accounting within the SEEA-
EEA currently utilises information at the 
level of ecosystems (diversity, extent and 
condition) and species (diversity and 
abundance). Accounts of ecosystem and 
species-level biodiversity can improve 
policy and decision making by organising 
information the stocks of ecosystems and 
species in a format that is consistent with 
other statistical frameworks (e.g. the 
System of National Accounts), which are 
already utilised regularly in policy and 
decision making. This will give ecosystem 
and species-level biodiversity more 
visibility in the context of national (and 
sub-national) accounting frameworks. The 
integration of ecosystem and species-level 
biodiversity information into accounting 
structures, will aid understanding of the 
linkages to ecosystem condition, service 

provision and the wider economy.  This can 
be a key tool to inform panning, policy, 
decision making and actions regarding 
sustainable development and the 
achievement of economic and conservation 
targets.  

This study explores the feasibility of 
constructing accounts for biodiversity in 
Uganda. The primary focus is to provide a 
roadmap for constructing accounts of the 
stocks of priority species (Species 
Accounts) in the country.  The approach is 
based on guidance recently developed as 
part of a wider project on advancing species 
accounting (UNEP-WCMC, 2016), which 
should be read in conjunction with this 
document.  This will enable decision 
makers to:   

a) Compare trends in species status with 

economic and social activity in a 

spatially explicit manner; 

b) Organize spatial information on 

species for aggregation and 

communication across scales; 

c) Help understand the contribution of 

species to the economy and human 

well-being; 

d) Improve understanding of the 

relationships between species, 

ecosystems and the supply of 

ecosystem services. 

In order to support the construction of a 
wider set of ecosystem accounts, the 
potential to develop accounts of ecosystem 
stocks by area (Ecosystem Extent Accounts) 
based on existing initiatives is also 
reviewed.  These will also provide an 
important evidence base for decision 
makers involved in land management.   

The feasibility study is structured as 
follows:  

 Chapter 1 provides a review of 
biodiversity in Uganda  
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 Chapter 2 sets out a review of the 
policy entry points for information 
mobilised via accounting for the stocks 
of ecosystems and species in Uganda 

 Chapter 3 presents the results of the 
stakeholder engagement that has 
occurred so far in Uganda 

 Chapter 4 consists of the outcomes of a 
review of existing mapping and 
biodiversity data that could be used to 
inform ecosystem and species 
accounting in Uganda 

 Chapter 5 discusses possible modelling 
approaches that could fill data gaps 

 Chapter 6 presents a Risk Register 
framework for communicating which 
ecosystem services underpinned by 
species may be at risk in Uganda 

 Chapter 7 discusses the potential to 
develop Ecosystem Extent Accounts in 
Uganda and presents  a roadmap for 
constructing Species Accounts for the 
country 

 Chapter 8 summarises the 
recommendations for ecosystem and 
species accounting in Uganda and the 
feasibility of their compilation 
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1. Biodiversity 
in Uganda 
Uganda’s economy and the livelihoods 
of the majority of its people are heavily 
dependent upon environmental and 
biological resources. For example, the 
National Development Plan (NDP II) 
for Uganda reveals that agriculture 
employs 72 percent of the total labour 
force, comprises 54 percent of total 
exports, generating 25.3 percent of GDP 
(2012/13). Tourism is also closely linked 
to nature and is a major foreign 
exchange earner.  Tourism contributes 
for 19.6 percent of total exports or 
USD1.7 billion and 6.6 percent of total 
labour force (or about 181,000) are 
directly employed by the Travel and 
Tourism sector (2012/13). Despite the 
importance of biodiversity to the 
economy and livelihoods of many 
Ugandans, evidence suggests this 
resource base continues to decline at a 
rate of around 1% per year (Pomeroy & 
Tushabe, 2008).  

1.1 Background 
Uganda is one of the most biodiversity rich 
countries in the world (Winterbottom & 
Eilu, 2006). The diverse flora and fauna of 
Uganda is distributed across a variety of 
natural terrestrial and aquatic ecosystems, 
including; forest, mountain, savannah, 
wetland, lake and river ecosystems.  
However, in common with almost the 
entire world, Uganda is losing its 
biodiversity (i.e., species and habitats 
where they live) at a rapid rate (Pomeroy & 
Tushabe, 2008).  

There has been a significant reduction in 
the extent of forest cover in recent years.  
For instance, the extent of forest estate 

outside protected areas reduced from 3.46 
million ha in 1990 to 2.3 million ha in 2005 
(Diisi, 2009).   Within protected areas 
forests extent has reduced from 1.47 million 
ha to 1.3 million ha over the same period 
(Diisi, 2009). 

Destruction of wetland ecosystems is also a 
serious environmental problem facing 
Uganda (Kaggwa et al., 2009a). According 
to a wetland mapping exercise in 2008, 2  
wetland resources were reduced from 15.6% 
in 1994 to 10.9% of Uganda's total land area 
or by 11,268 km2 (NEMA, 2010). In certain 
parts of the country wetlands have 
particularly come under pressure from land 
conversion, for instance in eastern Uganda 
approximately 20% of wetlands have been 
converted for the cultivation of paddy rice 
(Kaggwa et al., 2009a).   
   
The same trends are likely to apply to the 
state of Uganda’s unprotected savannas 
(Pomeroy & Tushabe, 2008).  The Wildlife 
Conservation Society (WCS) recently 
compared satellite images to infer the 
extent of natural vegetation remaining as 
mapped in 1961.  Analysis of these results 
suggests that approximately 50% of 
Uganda’s natural savannah land has been 
converted to agricultural use between 1961 
and 2010 (Pomeroy, pers. comm.)  

These downward trends in the extent of 
key ecosystems are also reflected in trends 
in species. The 2004 State of Uganda’s 
Biodiversity Report (Pomeroy & Tushabe, 
2004) presents aggregated trends in 
vertebrate occurrences as a ‘Living Uganda 
Index’ (LUI).  This index illustrates a 
general decrease in species in forest, 
savannah and freshwater ecosystems until 
the turn of the century, with species in 
savannah ecosystems showing the greatest 
reduction between 1970 and 1999 (Figure 1).   

                                                           

2
http://www.mwe.go.ug/index.php?option=com

_content&view=article&id=40&Itemid=201 

http://www.mwe.go.ug/index.php?option=com_content&view=article&id=40&Itemid=201
http://www.mwe.go.ug/index.php?option=com_content&view=article&id=40&Itemid=201
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This loss has been attributed to 
deforestation, human population growth, 
human encroachment, poaching and 
agriculture (IISD, 2005).  

However, aggregated trends on vertebrates 
reported as an LUI for Uganda as a whole, 
suggests the situation had stabilised by 
2006 (Pomeroy et al., 2006) (Figure 2). 
However, five mammal species are now 

reported as extinct in Uganda (the bongo, 
giant eland, black rhino, white rhino and 
the Oryx) and around 200 fish species are 
believed to have been lost from Lake 
Victoria alone (Pomeroy et al., 2006).  
Other species, such as fruit bats, have also 
experienced substantial reductions in 
numbers, although the numbers of bird 
species appear to be stable or improving 
(Pomeroy et al., 2006).

 

 
Figure 1: Living Uganda Index for vertebrate trends in forest, freshwater and savannah (Pomeroy & 
Tushabe, 2004) 

Figure 2: Living Uganda Index and Living Planet Index for vertebrate trends (Pomeroy et al., 2006)
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1.2 Biodiversity and Livelihoods 
Conversion or intensification of land-use 

generates numerous direct and indirect 
economic benefits that can improve 
livelihoods.  This generates pressure on 
government for degazettement or to 
otherwise open up land for agriculture or 
more intensive use. However, these 
benefits are often gained at the expense of 
biodiversity, resulting in ecosystems 
degradation and loss of species (IISD, 
2005).  As healthy species assemblages are 
key to maintaining the functioning of 
ecosystems (Balvanera et al., 2006; Tilman 
et al., 2006; Cardinale et al., 2012), this 
places the future provision of ecosystem 
services at risk (Luck et al., 2003).   
 
Any loss of ecosystem services from land-
use change will often have disproportionate 
impacts on different elements of society.  In 
particular, the rural poor are considered to 
be “fundamentally dependent on ecosystem 
services” (ten Brink et al., 2012). TEEB 
(2010) estimated that “ecosystem services 
and other non-marketed goods account for 
between 47 per cent and 89 per cent of the 
‘GDP of the poor’” (i.e. the effective GDP or 
total source of livelihood of rural and poor 
households).  A recent scoping study on 
Natural Capital Accounting identified the 
value of ecosystem services lost between 
2005 and 2010 in Uganda to have been 
reported at USD 692 million/year (Reuter 
et al., 2016). 
 
As such there are important social and 
economic, as well conservation, 
motivations for protecting ecosystems and 
species, as well as, using these natural 
capital stocks sustainably. This embodies 
the ‘Inclusive Green Economy’ concept, 
which in its simplest expression, is an 
economy which is low carbon, efficient and 
clean in production, but also inclusive in 
consumption and outcomes, based on 
sharing, circularity, collaboration, 
solidarity, resilience, opportunity, and 
interdependence  (UNEP, 2015).   

1.3 Contribution of Biodiversity to 
the Economy and Livelihoods in 
Uganda 
A number of studies have been undertaken 
to assess the contribution of aspects of 
biodiversity to livelihoods in Uganda. The 
tourism industry is identified as the highest 
foreign exchange earner, surpassing coffee 
(Kaggwa et al., 2009b).  Revenues from 
tourism rose from US$113 million in 2000 
(Kaggwa et al., 2009b) to US$979 million in 
2013 (MTWA, 2014). Whilst these figures 
consider all tourism in Uganda, wildlife is a 
significant attraction drawing visitors to 
Uganda (Kaggwa et al., 2009b).  

In total the National Parks of Uganda 
received 213,950 visitors in 2013 (MTWA, 
2014).  These visits can generate substantial 
revenues streams.  For instance, park 
entrance fees for Foreign Non-Resident 
Visitors currently vary between US $10 and 
US $40.3.  Naidoo & Adamowicz (2005) 
suggested that entrance fees could even be 
increased to US$47, to visit nature 
attractions such as the Mabira Central 
Forest Reserve.  

There are also significant additional 
revenues streams associated with vehicle 
fees, tours and other activities.  In 
particular, foreign visitors pay up to $600 
for Gorilla Tracking permits, US$150 for 
chimpanzee tracking permits and between 
US$30 and US$150 experiential tourism 
activities relating to other species, such as 
mongoose, lions and hippos.  The wildlife 
tourism sector also provides employment 
opportunities for communities 
neighbouring national parks, for example 
within hotels, lodges and transport 
facilities serving the tourism industry. 
Furthermore, a total of US$896,000 had 
been disbursed to such communities via 

                                                           

3
http://www.ugandawildlife.org/images/pdfs/U

WA-Tariff-2016-2017.pdf 

http://www.ugandawildlife.org/images/pdfs/UWA-Tariff-2016-2017.pdf
http://www.ugandawildlife.org/images/pdfs/UWA-Tariff-2016-2017.pdf
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revenue sharing projects in proximity to 
National Parks (Kaggwa et al., 2009b). 
 
Beyond nature based tourism 
opportunities, some species play an 
essential role in agricultural production.  
Munyuli (2011) estimates the economic 
value of pollinating services delivered to 
the crop production sector in Uganda to be 
worth US$0.49 billion for a total economic 
value of crop production of US$1.16 billion 
per annum.  A significant proportion of this 
was also associated with coffee production, 
another principal foreign exchange earner 
for Uganda. The study identifies bee and 
butterfly species as important pollinator 
species for Ugandan farmlands.   

Munyuli (2011) reports on a series of 
surveys of bee and butterfly pollinators in 
the central Ugandan farmlands.  The 
surveys identified these species to be forest 
/ woodland dwelling or generalists using a 
variety of habitats.  Munyuli (2011) also 
identifies riparian forest habitats alongside 
Lake Victoria and River Nile to provide 
habitats that support pollinators of most 
vegetable crops available in markets in 
central Uganda, including Kampala. 
Munyuli (2011) identifies wetlands to be 
very good foraging and nesting habitats for 
pollinators, notably for the Meliponini bee 
group. Together with forests, wetlands 
harbour not only specialist but also 
generalist bee species.  

A number of other studies have focused on 
benefits from forests.  In 2009, NEMA, with 
support from the World Bank, compiled 
national forest accounts (NEMA, 2011). The 
accounts identified that the economic 
contribution of forests in terms of forest 
products, ecosystem services and 
biodiversity protection was as high as 8.7% 
of GDP (US$ 1,277 million), compared to 
the 3.0 to 3.5% recorded in the national 
balance sheet.  In addition to erosion 

control, carbon sequestration4, recreation 
and hydrological ecosystem services, 15 
major non-timber forest products (NTFPs) 
associated with key species were 
considered in the forest accounts.  These 
comprised: honey and bee products; Aloe 
vera; tonic root (Mondia whytei); Prunus 
africana – bark powder for medicinal 
purposes; bark cloth; bamboo; shea butter; 
Tamarinds (Tamarindus indicus); African 
Tulip (Spathodea campinulata); Gum 
arabica; mushrooms (Termitomyces 
auranticus); rattan cane; butterflies; and 
pet animals.  

NatureUganda undertook a similar exercise 
to specifically inform cost benefits analysis 
of the proposed partial degazettement of 
the Mabira Central Forest Reserve for sugar 
cane production (NatureUganda, 2011).  
Their economic analysis revealed that the 
economic benefits of conservation 
exceeded those from sugar cane conversion 
by 50%.    

FAO (2013) further explored the links 
between forests, livelihoods and poverty 
incidence.  They assessed the proportion of 
villagers income obtained from forests in 
the districts of Kibaale, Masindi, Kumi and 
Kitgum (based on interviews at two villages 
per district).  They identify that forest 
resources contribute between 19% (Kibaale) 
and 39% (Kumi) of villagers’ incomes 
(formal and informal).  Sources of income 
included consumables such as: small game 
animals; wild fruits (Balanites and 
tamarind); mushrooms and honey, shea 
butter, bush meat and medicinal herbs.  
Construction materials, such as poles and 
thatch grass, in addition to firewood, 
charcoal and brick making activities, were 
also identified as important sources of 
income. Tugume et al., (2015) similarly 

                                                           

4
 NEMA (2009) propose that increasing  stocks 

of carbon may qualify for carbon payments of 

US$4/tCO2e 
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found that NTFPs contribute 40% to 
household incomes in proximity to the 
Mabira Central Forest Reserve. 

More generally, USAID/Uganda 
commissioned the International Food 
Policy Research Institute (IFPRI) to prepare 
a planning framework for rural land-use 
development, entitled Strategic Criteria for 
Rural Investment in Productivity (SCRIP). 
As part of the SCRIP project, Baldascini 
(2002) gathered information on existing 
and potential marketable products and 
services from plant and animal species 
occurring in forest, savannah and wetland 
ecosystems of Uganda.  The study identifies 
a number of potentially important named 
species organised under the following 
themes: 
 

 Food and beverages 

 Handicrafts 

 Gums, resins and latexes 

 Tannins and dyes 

 Flavours and fragrances 

 Furniture and building material 

 Woodfuels 

 Ornamental plants 

 Cosmetics (inc. Shea butter) 

 Medicinal products (inc. Prunus 
africana) 

 
Pomeroy et al., (2002) link the occurrence 
of these species to particular natural 
vegetation classes mapped by Langdale-
Brown et al., (1964).5  Cottray et al., (2005) 
use this work to develop spatial 
distributions of ecosystems that could yield 
NTFPs, such as medicinal plants, 
handicrafts, musical instruments, honey 
and light construction materials.  In their 
study they explore the notion of 
conservation through the use of important 
NFTPs and improving the ability of the 

                                                           

5
 This map is discussed further in Section 3.  

 

poor to raise incomes. They demonstrate 
the approach for the following: 
 

 Basketry using woodland raffia and 
bamboo species   

 Gum Arabic 

 Shea Butter 
 

Wetlands are a major source of livelihood 
opportunities for many Ugandans.  For 
example, wetlands deliver ecosystem 
services such as the provision of food, 
building materials, medicine, supply of 
clean water for domestic and livestock use, 
water for industry /production, grazing, 
maintenance of soil fertility and breeding 
grounds for fish (Kakuru et al., 2013; 
Kaggwa et al., 2009a). In particular, species 
of papyrus, palms and rattan are important 
raw materials for handicrafts and 
associated revenue streams.  It has been 
estimated that wetlands directly support 
employment opportunities for over 320,000 
people and indirectly over 2.4 million 
people in Uganda (Kaggwa et al., 2009).   
 
Kakuru et al. (2013) estimate the annual 
contribution of wetlands to livelihoods in 
Uganda through fish breeding and fish 
availability services alone to exceed US$ 1 
billion per year. Other economically 
important services include: Water for 
domestic consumption (US$13.9 million per 
year); support to Papyrus handcraft 
industry (US$11.5 million per year); 
provision of grass mulch (US$ 8.7 
million/year); and, Water for livestock 
(US$1.7 million per year). Kakuru et al. 
(2013) also present values from a separate 
study by Kranja et al., (2001) on ecosystem 
service values for urban wetlands in 
Kampala.  This identifies substantial 
monetary values for microclimate 
regulation (US$ 265 /ha/yr), flood control 
(US$ 7,240 /ha/yr), water regulation and 
recharge (US$ 30 /ha/yr), habitat (US$ 439 
/ha/yr), recreation (US$ 491 /ha/yr) and 
cultural (US$ 1,761 /ha/yr) service flows.  
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With respect to important cultural services, 
Kaggwa et al., (2009a) also note that the 
country’s national emblem, the Grey 
Crested Crane (Balearica regulorum 
gibbericeps), breeds exclusively in wetland 
ecosystems.  From the 1970s, the Grey 
Crowned Crane has reduced in populations 
by about 80% (Pomeroy et al., 2008). 
Individual species are also important for 
local cultural identity. For instance, in the 
Kingdom of Buganda in central Uganda, 
society is organised on a clan system 
symbolised by a totem identified with 
individual plant or animal species. In other 
parts of the country a totem (mainly wild 
and domesticated animal species) are used 
by tribes as symbol for identification. 
 
Securing the continued economic and 
livelihood benefits provided by ecosystems 
and the species they contain requires 
investment to maintain their integrity and 
limit or eliminate encroachment.  This 
includes ensuring that species assemblages 
continue to perform their important roles 
in ecosystem functioning.  Maintaining a 
diverse set of species will also provide 
functional redundancy, where a number of 
different species with similar functions 
exist in an ecosystem but they respond to 
disturbances in different ways (Elmqvist et 
al., 2003). This will secure the resilience of 
ecosystems in Uganda to respond to shocks 
and adapt to pressures such as climate 
change, whilst continuing to deliver 
important ecosystem services. 
 
Beyond economic and livelihood 
considerations, there are also conservation 
imperatives for Uganda with respect to 
biodiversity.  Key policies relevant to these 
different perspectives are reviewed in the 
next chapter. 
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2. Desk-Based 
Assessment of 
Policy Entry 
Points 
Ecosystem accounting (including 
thematic species accounting) is a policy 
support tool which helps communicate 
a particular form of evidence that can 
assist decision makers evaluating land-
use options, progress to policy targets 
and in policy formulation.  This 
evidence base will have various “entry 
points” into different stages of policy 
cycles and policy analysis. Chapter 2 
presents a desk based review of key 
policy documents and associated entry 
points, where information contained in 
species and ecosystem accounts could 
inform the decision making processes 
achieving key policy goals and 
priorities.  

 
 

2.1 Rationale 
By examining Uganda’s national policy 
goals for development, economic sectors 
and the environment and understanding 
their connection to species, ecosystems and 
the services they provide, one can identify 
key policy questions and then ‘work 
backwards’ to identify species and 
ecosystem accounting needs.  These may 
include species of economic importance 
(e.g., species that have a major appeal for 
tourists), species important to ecosystem 
functioning and service provision (e.g., 
keystone, umbrella or specialist species) or 
species that may be at conservation risk in 
the wild. Figure 3, provides a systems view 
of the components and activities to 
mobilise relevant information for 
constructing Species Accounts. The blue 
arrows in Figure 3 represent the stages in 
defining the needs of the account user.  It 
starts from the premise that information on 
species and ecosystems is required to 
inform policy and monitor conservation 
goals (green box).  Based on these 
information uses, the set of key policy 
relevant questions that the accounts could 
answer should then be determined (blue 
box).  This, in turn, guides what 
information and which species should 
inform the species accounts (red boxes). 

 

 

 
Figure 3: Framework for mobilising data for ecosystem accounting in Uganda (adapted from a diagram 

produced in the EU BON Project)
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Uganda, like any country, deals with many 
complex policy issues.  Therefore, it may be 
impossible, or even irrelevant, to examine 
the relationship of species, ecosystems and 
ecosystem services within all policies.  As 
such, this assessment focuses on a review of 
policies showing the strongest connection 
to species and ecosystems and the 
ecosystem services provide via their 
interactions in Uganda. Specifically the 
review will identify critical development 
and environment policy issues and key 
strategic entry points where accounts of the 
stocks of species and ecosystems can 
potentially add value to the evidence base 
and policy process in Uganda. 
 

2.2 Identification of Key Policy 
Documents 
The review identified a set of key candidate 
policies based on consultation with 
stakeholders in the National Planning 
Authority (NPA) and National 
Environment Management Authority 
(NEMA) in Uganda. The policy review 
considered overarching national 
development policies, general environment 
policies and policies specific to biodiversity.  
Figure 4 identifies the key policies that 
have been reviewed under these different 
themes. 
 

2.3 Review of key policy 
documents and entry points 
relevant to species and ecosystem 
accounting  
 

The following subsections present a 
summary of the key policies identified in 
Figure 4 and identifies entry points where 
information from Species Accounts and 
wider ecosystem accounts (including 
Ecosystem Extent Accounts) could inform 

policy formulation, implementation and 
track policy progress.  

Uganda Vision (2040) and National 
Development Plan (NDP II, 2015/16 – 
2019/2020) (Coordinating Agency – 
National Planning Authority) 
 
The National Development Plans for 
Uganda (NDPs) provide the overall 
framework for the development of 
Uganda’s economy. These NDPs (the 
current being NDP II) provide 
comprehensive development frameworks 
to guide the national strategic direction, 
development priorities and core projects 
towards the Uganda Vision 2040. The 
Vision of the Government of Uganda is to 
transform Ugandan Society a modern and 
prosperous society within thirty years. A 
specific aspiration of the Vision 2040 is: 
 
“Ugandans desire a green economy and 
clean environment where the ecosystem is 
sustainably managed and the liveability of 
the urban systems greatly improved.” 
 

Uganda’s NDP II is the second in a series of 
six five-year Plans aimed at achieving the 
Uganda Vision 2040. The strategic goal of 
NDP II is to propel the country towards 
middle income status by 2020 through 
strengthening the country’s 
competitiveness for sustainable wealth 
creation, employment and inclusive 
growth. Key aspects of this goal where 
biodiversity is relevant include sustainable 
wealth creation, inclusive growth through 
sustainable use of natural resources and the 
environment and poverty reduction. With 
respect to growth, the NDP II prioritizes 
investment in three key growth 
opportunities: Agriculture; Tourism; and, 
Minerals, Oil and Gas. 
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Figure 4: Key policy documents reviewed

The NDP II Chapter 9 is dedicated to 
ensuring the rational and sustainable use, 
development and effective management of 
the environment and natural resources 
(ENR) in pursuit of sectoral growth and 
socio-economic development in the 
country. The stated effects of implementing 
the NDP II over the next 5 years, include 
the following goals:  
 

 Protecting, restoring, and maintaining 
the integrity of degraded fragile 
ecosystems 

 Increasing sustainable use of 
environment and natural resources  

 Increasing national forest cover and 
economic productivity of forests 

 Increasing the national wetland 
coverage 

 Increasing the country’s resilience to 
the impacts of climate change 

 
Species and Ecosystem Extent Accounts 
can mobilise information relevant to 
decision making across all the goals listed 
above.  Indeed, the NDP II interventions in 
pursuit of these goals for environment and 

natural resources make specific reference 
to accounting systems and integrated 
assessments. These include: 
 

 Developing and implementing a 
program on integrated ecosystems 
assessments 

 Developing database system to support 
the integration of environment and 
natural resources (ENR) in the national 
accounting system 

 Implementing the green economy 
initiatives including integration of 
environmental sustainability into 
planning and implementation of 
development processes 

 Expanding research on economic, 
ecological and socio-cultural values of 
ecosystems and biodiversity 

 Promoting ecosystem based adaptation 
to climate change in order to increase 
the resilience of ecosystems and 
communities to the impacts of climate 
change 
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Uganda Green Growth Development 
Strategy (UGGDS) (Implementing 
Agency – Ministry of Water and the 
Environment) 
 
The UGGDS is currently under 
development and will focus on the period 
up to 20306.  The UGGDS aims to 
“contribute to eradicating poverty as well as 
sustained economic growth, enhancing 
social inclusion, improving human welfare 
and creating opportunities for employment 
and decent work for all, while maintaining 
the healthy functioning of the earth’s 
ecosystems”. Therefore, the future 
implementation of the UGGDS would 
provide a clear entry point for Species and 
Ecosystem Extent Accounts due to the 
importance of species and the extent of 
ecosystems to ecosystem functioning.  
 
United Nations Development 
Assistance Framework (UNDAF) for 
Uganda (2016 – 2020) (Implementing 
Agencies – UN and National 
government) 
 
Twelve UNDAF outcomes have been 
designed to trigger sequential 
transformation in Uganda. UNDAF 
Outcome 3.1 focuses on Natural Resource 
Management and Climate Change 
Resilience in the context of achieving 
Sustainable & Inclusive Economic 
Development. It stresses gender responsive, 
effective and efficient natural resources 
management and energy access, reducing 
emissions, negating the impact of climate-
induced disasters and environmental 
degradation on livelihoods and production 
systems, and strengthening community 
resilience. The UNDAF also emphasises the 
importance of environmental protection, 

                                                           

6
 This reflects the 2030 Agenda for Sustainable 

Development adopted by Member States of the 

United Nations on September 25th 2015. 

restoration of fragile ecosystems, climate 
change resilience and related regulatory 
instruments as key components for 
achieving the Uganda Vision 2040.  The 
UNDAF specifically identifies that these 
should be established early during the NDP 
II/UNDAF cycle to minimize the negative 
impact of mining on ecosystems and 
biodiversity, while also creating conditions 
for continuous diversification. 
 
Some of the planned interventions to 
achieve Outcome 3.1, where compiling 
Species and Ecosystem Extent Accounts 
could contribute, include: 
 

 Strengthening the capacity of the NPA 
to guide and coordinate the 
integration of biodiversity and 
sustainability issues into sectoral and 
local government development plans 

 Strengthening technical and functional 
capacity of NEMA to coordinate 
monitoring and reporting on the state 
of environment, natural resources 
management and climate change 

 Strengthening technical, functional 
and financial capacity of NEMA, and 
line ministries for implementation of 
policies, strategies, plans and budgets 
that address sustainable energy; 
natural resource and land 
management; biodiversity 
conservation, climate change 
mitigation and resilience initiatives; 
wastes and chemicals 

 Strengthening technical, functional 
and financial capacity of NEMA, 
Uganda Wildlife Authority (UWA), 
National Forest Association (NFA), 
Ministry of Water and Environment 
(MWE) in ecosystems management for 
enhanced livelihoods and food security 

 Providing technical and functional 
capacity to MWE, Ministry of 
Agriculture, Animal Industry and 
Fisheries (MAAIF), Ministry of 
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Tourism, Wildlife and Antiquities 
(MTWA), UWA, Uganda Tourism 
Board (UTB), Ministry of Local 
Government (MoLG), NPA and Office 
of the Prime Minister (OPM) to 
coordinate integration of climate 
change adaptation and mitigation 
measures in national and sub-national 
strategies for increased resilience and 
food security 

 
It is noted that the UN will provide 
upstream support, especially in the areas of 
evidence generation, national capacity 
development, and creating enabling 
conditions for people-driven sustainable 
and inclusive development. Species and 
wider ecosystem accounts are a particular 
form of evidence that could contribute to 
this effort. 
 
Post 2015 Sustainable Development 
Goals (SDGs) (Implementing Agencies – 
National Planning Authority and Sector 
Ministries) 
 
Uganda is committed to meeting the 17 
SDGs.  These have been integrated into the 
NDP II as the platform for mobilising 
resources to implement and monitor their 
achievement, making Uganda one of the 
first countries globally to have integrated 
the proposed SDGs in national planning 
frameworks. As such Uganda is in a 
position to lead by example by adopting 
and localising the SDGs and implementing 
projects geared towards their achievement.  
In particular, this will include projects 
under current national development 
obligations as well as East African Regional 
Integration and African Agenda 2063 
development commitments.  
 
Species and wider ecosystem accounts 
(including extent accounts) can help in 
assessing and informing strategic decisions 
and policy development pertaining to SDGs 
implementation as well appraising policy 
options and improving policy delivery.   In 

particular, information mobilised via these 
accounts can contribute to steering, 
developing integrated approaches to 
delivering and monitoring progress 
towards the following SDGs: 
 

 Goal 1: End poverty in all its form 
everywhere 

 Goal 2: End hunger, achieve food 
security and improved nutrition and 
promote sustainable agriculture 

 Goal 6: Ensure availability and 
sustainable use of water and sanitation 
for all 

 Goal 12: Ensure sustainable 
consumption and production patterns 

 Goal 13: Tackle climate change and its 
impacts 

 Goal 15: Protect, restore and promote 
sustainable use of terrestrial 
ecosystems; sustainably manage 
forests, combat desertification, and 
halt and reverse land degradation and 
halt biodiversity loss 

 
The National Environmental 
Management Policy (NEMP, 1994) 
(Implementing Agency – National 
Environmental Management Authority) 
 
The key national policy framework for 
management of biodiversity in Uganda is 
the National Environmental Management 
Policy (1994). The NEMP recognises that 
Uganda faces a number of environmental 
issues including: soil degradation, 
deforestation, loss of biodiversity, 
increasing pollution and environmentally 
related diseases. These problems are 
compounded by poverty, low levels of 
environmental awareness and technology. 
The NEMP establishes a comprehensive 
and integrated approach to environmental 
issues. The Policy provides for the 
institutional structure, as well as policy 
measures for biodiversity management in 
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Uganda. The specific objectives of the 
policy are to: 
 

 Enhance health and quality of life of all 
Ugandans and promote long-term 
sustainable economic development 
through sound environmental and 
natural resources management  

 Integrate environmental concerns in 
all development-oriented policies, 
planning and activities at national, 
district and local levels, with 
participation of the people 

 Conserve, preserve and restore 
ecosystems and maintain ecological 
processes and life support systems, 
including conservation of national 
biodiversity 

 Optimize resource use and achieve 
sustainable levels of resource 
consumption 

 Raise public awareness to understand 
and appreciate the linkages between 
environment and development 

 Ensure individual and community 
participation in environmental 
improvement activities 

 
Building on the programme of work to 
date, Species and Ecosystem Extent 
Accounts can further contribute to the 
objectives of the NEMP by mobilising 
information to monitor and communicate 
trends in the stocks of these important 
natural capital assets and integrate 
information on species and ecosystems 
with other statistics.  In this regard, the 
NEMP specifically recognises that depletion 
or degradation of natural resources should 
enter national accounts as depreciation of 
capital assets. The NEMP acknowledges 
that utilization of renewable natural 
resources beyond the capacity of the 
resource to renew itself should be 
recognized as a reduction of capital assets, 
rather than revenue.  To this end, the 

NEMP proposes a number of strategies 
including:  
 

 Developing capacity in the Ministry of 
Finance and Economic Planning and 
Uganda Bureau of Statistics (UBOS) to 
prepare satellite environmental 
accounts as part of national accounting 
procedures 

 Initiating a pilot project on the 
development of national indicators 
and the application of environmental 
accounting in Uganda, within the 
framework of the new United Nations 
(or other) guidelines on national 
environmental accounting  

 Integrating environmental economics 
and accounting into the national 
development planning process  

 Structuring accounting and financial 
management systems to facilitate 
analyses of benefits/achievements and 
costs 

 
Compiling Species and Ecosystem Extent 
Accounts can contribute to these strategies, 
alongside other existing initiatives such as 
Forest accounting. As such the NEMP 
provides a clear entry point for species and 
wider ecosystem accounting to expand the 
set of environmental accounts in Uganda 
and provide important information to 
support environmental economic analysis.  
 
Tourism Policy (2013) (Implementing 
Agency – Ministry of Tourism, Wildlife 
and Antiquities) 
 
The aim of the national tourism policy is to 
ensure that tourism becomes a vehicle for 
poverty reduction to the extent possible 
within the resource base and market 
limitations. This objective is in line with 
the government’s overall goal of poverty 
reduction in the country. Tourism 
development should be based on a wide 
participation of Ugandan and foreign 
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investors and should provide strong 
support for protection of the environment, 
including financial support for national 
parks and protected areas. The objective of 
the national tourism policy is to define a 
new way ahead for tourism development, 
leading to an increase in the present level 
of tourist arrivals to Uganda.  
 
The policy stipulates that tourism should 
be a vehicle for economic development by 
driving greater revenues from an increasing 
number of pleasure tourist arrivals.  These 
revenues should be distributed widely to 
encourage the development of eco-tourism, 
agro-tourism and community tourism 
products. It also emphasizes that tourism 
should develop in a sustainable manner, for 
example:  
 

 Ensuring that the development of 
tourism facilities, services and tour 
programmes are co-ordinated with the 
conservation programmes between 
different Government agencies (e.g., 
Uganda Wildlife Authority, National 
Forest Authority, etc.)    

 Channel tourism revenues towards the 
protection of the natural resource base 
(e.g. forests, wildlife, wetlands etc.) 

 
In considerati0n of the above, species and 
wider ecosystem accounting, will provide 
essential information that can facilitate the 
co-ordination of conservation and direct 
investment towards the maintenance of 
this natural asset base.  
 
National Agriculture Policy (NAP) (2013) 
(Implementing Agency – Ministry of 
Agriculture, Animal Industry and 
Fisheries) 
 
The overall objective of the NAP is to 
achieve food and nutrition security and 
improve household incomes through 
coordinated interventions that focus on 
enhancing sustainable agricultural 

productivity and value addition, providing 
employment opportunities and promoting 
domestic and international trade. To 
achieve the broad objective, the 
Government of Uganda is pursuing six 
inter-related specific objectives. 
Biodiversity is particularly relevant to 
Objective 5: “Ensure sustainable use and 
management of agricultural resources”. 
Environmental and natural resources are 
fundamental to agricultural production and 
their sustainable management and 
utilization will be central to the 
achievement of the overall Objective 5 of 
the policy. To this end, Government 
support will be provided for periodic 
mapping and documentation of the state of 
agricultural resources and their patterns of 
use and aims to regulate the exploitation of 
agricultural resources within ecologically 
sustainable levels.  
 
Species and wider ecosystem accounting 
can provide a framework to understand the 
linkages and impact and dependencies of 
agriculture on species and other 
ecosystems.   This information set can be 
used to aid the analysis of when 
ecologically sustainable thresholds may be 
in danger of being breached. 
 
Uganda National Climate Change Policy 
(UNCCP, 2013) (Implementing Agency – 
Ministry of Water and the 
Environment) 
 
The UNCCP main goal is to “ensure a 
harmonised and co-ordinated approach 
towards a climate- resilient and low-carbon 
development path for sustainable 
development in Uganda”. The main 
objective of the policy is to ensure that all 
stakeholders address climate change 
impacts and their causes through 
appropriate measures, while promoting 
sustainable development and a green 
economy. The policy notes that the level of 
knowledge on climate change and its 
impacts remains low in Uganda. Therefore, 
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it seeks to raise awareness of climate 
change, targeting sectoral weaknesses and 
providing information for a wide variety of 
stakeholders. The Policy adopts a 
comprehensive approach to address 
climate change, identifying as priority 
concerns: adaptation, mitigation, 
monitoring, and research. To address these 
concerns, the Policy promotes the 
implementation of activities relating to: 
 

 Education and increased awareness  

 Gender issues  

 Promoting and diffusing research  

 Monitoring and transferring 
knowledge  

 Institutional capacity building 
 
Regarding biodiversity and ecosystem 
services, the Policy stresses the need to 
effectively address the challenges posed by 
climate change impacts on biodiversity and 
ecosystems, so as to ensure ecosystem 
health and provision of ecosystem services 
that are crucial to sustainable and resilient 
development. This provides a clear entry 
point for the information that could be 
mobilised via relevant species and 
ecosystem accounts.  
 
National Biodiversity Strategy and 
Action Plan (NBSAP, 2015 -2025) 
(Implementing Agency – National 
Environmental Management Authority) 
 
Uganda has developed the second National 
Biodiversity Strategy and Action Plan for 
the period, 2015 to 2025 and submitted an 
advanced copy to the CBD in December 
2015. The NBSAP recognizes the need to 
integrate biodiversity values into the 
National Development Plan, Sectoral Plans, 
Budget Framework papers, Ministerial 
Policy Statements and District 
Development Plans. In this context it 
specifically recognizes the need for: 
 

 Developing and utilizing biodiversity 
and ecosystem services valuation tools 
to quantify and monitor the 
environmental, economic and social 
value of biodiversity 

 Utilizing biodiversity and ecosystem 
services valuations to mainstream 
biodiversity into decision making and 
to develop a business case for 
biodiversity 

 Developing and implementing 
guidelines for mainstreaming 
biodiversity into national, sectoral and 
district plans  

 Implementing climate change 
mitigation and adaptation for 
biodiversity conservation including 
disaster risk reduction from climate 
change impacts 

 
Species and Ecosystem Extent Accounts 
will provide a framework for organising 
biophysical information on these aspects of 
biodiversity. This is an essential first step in 
understanding its value and informing 
climate resilient development planning.  
Therefore, Uganda’s NBSAP is also a clear 
entry point for this information.  
 
Uganda Wildlife Policy (UWP, 2014) 
(Implementing Agency – Uganda 
Wildlife Authority) 
 
The goal of the policy is to conserve wildlife 
resources of Uganda in a manner that 
contributes to the sustainable development 
of the nation and the well-being of its 
people. The objectives of the UWP are to: 
 

 Sustainably manage wildlife 
populations in and outside of 
protected areas 

 Promote sustainable and equitable 
utilization of wildlife resources as a 
viable form of land use for national 
economic development 
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 Effectively mitigate human-wildlife 
conflicts 

 Promote wildlife research and training 

 Promote conservation education and 
awareness across the nation 

 Ensure net positive impacts of 
exploration and development of 
extractive industries and other forms 
of development in wildlife 
conservation areas 

 Effectively combat wildlife related 
crime 

 Promote and support local, regional 
and global partnerships for 
conservation of wildlife 

 
Species and wider ecosystem accounting 
will provide spatial information on stocks 
of species and ecosystems that will be 
relevant to informing many of the above 
objectives. As part of a wider integrated 
framework on environmental-economic 
accounting, they will also provide useful 
information to understand the trade-offs 
between biodiversity and other economic 
activities. 
 
Uganda Forest Sector Policy (2001) and 
National Forestry Plan (NFP, 2011/12 – 
2021/2022) (Implementing Agency – 
National Forest Authority) 
 
The Uganda Forest Sector Policy was first 
developed in 1929 and was last reviewed in 
2001. The policy goal is an integrated forest 
sector that achieves sustainable increases in 
the economic, social and environmental 
benefits from forests and trees by all the 
people of Uganda, especially the poor and 
vulnerable. The policy has the following 11 
policy statements: 
 

 The permanent forest estate under 
government trusteeship will be 
protected and managed sustainably 

 Uganda’s forest biodiversity will be 
conserved and managed in support of 
local and national socio-economic 
development and international 
obligations 

 Watershed protection forests will be 
established, rehabilitated and 
conserved 

 The development and sustainable 
management of natural forests on 
private land will be promoted 

 Collaborative partnerships with rural 
communities will be developed for the 
sustainable management of forests 

 The government will support 
sustainable forest sector development 
through appropriate education, 
training and research 

 
Uganda developed a National Forest Plan 
(NFP) as sector-wide national instrument 
for managing and utilising the forestry 
resources in the country. The first NFP was 
developed in 2002, in order to put into 
effect the Uganda Forestry Policy (2001). 
This has subsequently updated to cover the 
period from 2011/12 – 2021/22. The goal of 
the NFP is “An integrated forest sector that 
achieves sustainable increases in economic, 
social and environmental benefits from 
forests and trees by all the people of 
Uganda, especially the poor and 
vulnerable”. Its objectives include: 
 

 Increasing economic productivity and 
employment through forest 
production, processing and service 
industries 

 Raising incomes for households 
through forest-based initiatives 

 Restoring and improve ecosystem 
services derived from sustainably 
managed forest resources 

 Restoring forest cover back to the 1990 
levels by 2015 
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 Restoring degraded natural forests in 
forest reserves and private forests. 

 Reducing pressure on forest cover as a 
source of wood fuel and construction 
materials 

 Promoting forestry based industries 
and trade 

 
Species and wider ecosystem accounts can 
provide essential information for 
monitoring the condition of forest assets 
and their species assemblages in Uganda 
and securing the ecosystem service benefits 
that forests provide. 
 

2.4 Key policy issues that can be 
addressed by biodiversity 
accounting in Uganda 
 

The desk based review of key policy 
documents in Uganda identified a number 
of entry points where information from 
Species and Ecosystem Extent Accounts 
can be used to better inform the decision 
making process.  The review also identified 
a number of synergies for objectives 
between different policies.  A summary of 
key policy issues that could be informed by 
constructing species and ecosystem 
accounts is presented in Table 1.  In Table 1 
the policy objective (or entry point) is 
identified in Column 1, with the relevant 
policy instruments identified by a ‘tick’ in 
the columns to the right.
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Table 1: Summary of policy entry points for species and ecosystem accounts in Uganda 
Policy Entry Point Policy instrument 
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Integrating environmental sustainability into 
planning and development processes. This 
could include informing the on-going debate 
on the degazettement of protected areas 

           

Expanding research on economic, ecological 
and socio-cultural values of ecosystems and 
biodiversity  

           

Promoting ecosystem based adaptation to 
climate change to increase the resilience of 
ecosystems and communities  

           

Developing a database system for ENR for 
integration in the national accounting system 

           

Eradicating poverty as well as sustained 
economic growth, enhancing social inclusion, 
improving human welfare and creating 
opportunities for employment and decent 
work for all, while maintaining the healthy 
functioning of the earth’s ecosystems. This 
could include informing community benefit 
sharing schemes 

           

Conserving, preserving and restoring 
ecosystems and maintaining ecological 
processes and life support systems, including 
conservation of national biodiversity. This 
could also include informing the on-going 
debate on degazettement 

           

Optimizing resource use and achieving 
sustainable level of resource consumption 

           

Utilizing biodiversity and ecosystem services 
valuations to mainstreaming biodiversity into 
decision making and to develop a business 
case for biodiversity 

           

Raise public awareness to understand and 
appreciate linkages between environment and 
development  
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3. Stakeholder 
Engagement  
Multi-stakeholder engagement is 
fundamental to ensuring the relevance, 
credibility and legitimacy of the 
accounting process and the associated 
outputs. This will be crucial to securing 
buy-in, further engagement of the 
wider community and commitment to 
maintain the accounts in the long-term.  
Chapter 3 presents the findings of the 
stakeholder engagement process on the 
feasibility of ecosystem and thematic 
species accounting and the use of 
supporting risk registers in Uganda.  

3.1 Stakeholder Identification 
The stakeholder engagement exercise was 
coordinated and facilitated by the National 
Planning Authority (NPA) and in 
partnership with the National 
Environmental Management Authority 
(NEMA) of Uganda. The NPA and NEMA 
undertook a stakeholder mapping exercise 
in order to identify an initial list of 
stakeholders relevant to species and 
ecosystem accounting.  The following 
stakeholders were identified as part of the 
mapping process: 

Government 

 National Planning Authority (NPA) 

 National Environment Management 
Authority (NEMA) 

 Uganda Bureau of Statistics (UBOS) 

 Ministry of Tourism, Wildlife and 
Antiquities (MTWA) 

 Ministry of Water and the 
Environment (MWE) 

 Ministry of Finance, Planning and 
Economic Development (MFPED) 

 Ministry of Agriculture, Animal 
Industry and Fisheries (MAAIF) 

 Uganda Wildlife Authority (UWA)  

 National Forestry Authority (NFA) 

NGOs 

 NatureUganda 

 Wildlife Conservation Society (WCS)  

Academia 

 National Biodiversity Data Bank 
(NBDB), Makerere University   

 School of Forestry, Environmental and 
Geographical Sciences at Makerere 
University 

Following the stakeholder mapping, the 
NPA and UNEP-WCMC wrote an 
information note presenting the 
accounting approach and how risk 
registers could be employed to 
communicate the implications of trends 
revealed by the accounts. Additionally, the 
list of key policy issues identified in the 
desk-based assessment relevant to Species 
and Ecosystem Extent Accounts was 
included in the information note.  This 
was distributed to all the stakeholders 
identified above. 

3.2 Stakeholder Meetings 
A series of one-to-one meetings were 
arranged between stakeholders and 
representatives from UNEP-WCMC and 
NPA between the 25 – 28th January, 2016.   
These meeting were completed with: 

 National Environment Management 
Authority (NEMA) 

 Ministry of Tourism, Wildlife and 
Antiquities (MTWA) 

 Ministry of Agriculture, Animal 
Industry and Fisheries (MAAIF) 

 Uganda Wildlife Authority (UWA)  

 National Forestry Authority (NFA) 
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 College of Agricultural & 
Environmental Sciences and National 
Biodiversity Data Bank (NBDB), 
Makerere University   

 NatureUganda 

The one-to-one meetings provided an 
opportunity to get initial feedback on user 
demands for Species and Ecosystem Extent 

Accounts and the use of risk registers in 
the context of such accounting.  The 
meetings also provided an opportunity to 
scope the availability of data to inform 
Species and Ecosystem Extent Accounts.  
The ecosystem services and priority 
species identified during the stakeholder 
meetings are summarised in Table 2.

 

Table 2: Priority ecosystems services and species 
Organisation Priority Ecosystem 

Services 

Priority Species 

NEMA Wildlife / Tourism Iconic species 

Pollination Pollinators 

Agricultural resilience Soil Biodiversity, wild land races, crop and livestock 

diversity 

Provisioning (Fisheries) Commercial fish species, Lake Victoria 

NFA Wildlife / Tourism Iconic forest species 

Soil Erosion Control Not specified 

Pollination Pollinators 

MTWA Wildlife / Tourism Iconic species 

Provisioning Species that are hunted or harvested 

All Species relevant to ecosystem functioning 

UWA Wildlife / Tourism Large mammals 

Provisioning  Species providing NTFPs and other products 

MAAIF Agricultural resilience and 

disease resistance 

Wild land races, crop and livestock diversity 

Pest control Species that control pests 

All Species relevant to ecosystem functioning.  Including 

invasive species 

Makerere 

University  

Wildlife Species of conservation concern (Red List) 

Forest ecosystem services Tree species 

All Species relevant to ecosystem functioning   

NatureUganda Wildlife All species of conservation concern but focus on Bird 

Species monitoring 
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3.3 Stakeholder Workshop 
Following the initial stakeholder meetings, 
a stakeholder workshop was arranged on 
29th January, 2016.7 A report from the 
workshop is provided as Appendix A.   The 
workshop began with a series of 
presentations.  These covered natural 
capital accounting in Uganda, the BioFin 
project in Uganda, ecosystem and thematic 
species accounting, the results of the desk 
based assessment of entry points presented 
in Chapter 2 and a summary of the findings 
from the stakeholder meetings completed 
earlier in the week.  Following this, a break-
out session was organised and four groups 
formed to discuss key policy questions that 
ecosystem and species accounting and 
supporting risk registers could help to 
answer.  At the end of the session each 
group reported a set of priority questions.  
These generally related to themes of 
improving assessment, raising awareness 
and financing of biodiversity related issues. 

Improving Assessment 

 Can ecosystem and species accounting 
inform debates about degazettement 
of protected areas and community 
benefit sharing? 

 What is the extent of ecosystem 
degradation and how is this 
threatening ecosystem service 
delivery? 

 How to address human- wildlife 
conflict? 

 How to mandate Strategic 
Environmental Assessment? (Should 
this include policy impact assessment 
of unintended consequences?) 

                                                           

7
 MWE, MFPED and MAAIF were unable to 

provide a representative for the workshop.  

Apart from these three ministries, at least one 

representative attended from the list of 

stakeholders identified in Section 2.1.   

 How can we set SMART goals and 
targets for biodiversity and 
development? 

Awareness Raising  

 How to inform appreciation of 
Biodiversity as an Asset? 

 How to improve stakeholder 
participation and implementation in 
biodiversity management? 

 How do we increase awareness and 
appreciation of biodiversity amongst 
policy makers? 

 How do we raise public awareness of 
the links between biodiversity 
condition and livelihoods? 

 How to reveal and transform formal 
environmental education? 

Financing 

 How to attract private finance? 

 How do we capture total economic 
value of biodiversity alongside 
opportunity and management costs? 

 How to raise the budget allocation for 
key sectors responsible for 
conservation and management of 
biodiversity? 

 How to raise the budget allocation for 
Tourism, Agriculture, Wildlife and 
Forestry (i.e., sectors dependent on, 
and rich in, biodiversity)? 

 How do we strengthen linkages 
between policy planning, finance for 
planning and policy implementation 
(and ensure that funding allocations 
appropriated by sectors depended on 
biodiversity)? 
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3.4 Initial Priority Policy 
Questions 
A review of the priority questions identified 
by the four stakeholder groups during the 
workshop identified some common 
questions that information organised in 
Species and Ecosystem Extent Accounts 
could answer. The common questions (i.e., 
proposed by more than one group) that 
emerged from the workshop exercise are 
summarised in Table 3.   In Table 3 the 

priority policy question is identified in 
Column 1, with the policies that could be 
supported by the answers to these 
questions identified by a ‘tick’ in the 
columns to the right. 

The priority policy questions identified in 
Table 3 provides a solid set of user demands 
for Species and Ecosystem Extent Accounts.  
They also have synergies with a number of 
the policy entry points identified during 
the desk-based assessment. 

 

Table 3: Priority policy questions and relevant policies  
Priority policy question Relevant policies 
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How do we increase awareness and 
appreciation of biodiversity as an asset 
amongst policy makers and the public in 
Uganda? 

           

How can we make a case for increased budget 
allocation for key sectors rich in biodiversity 
in Uganda (e.g., tourism, wildlife, forestry, 
agriculture)? 

           

How can we to inform the ongoing debate on 
gazettement and degazettement of protected 
areas in Uganda? 

           

What is the extent of ecosystem degradation 
and areas where biodiversity trends threaten 
the delivery ecosystem services in Uganda 
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4. Review of 
Spatial Data  
The SEEA-EEA framework focuses on 
measuring changes in state within 
defined spatial areas.  The same is true 
for the construction of thematic 
accounts, such as species.  In Chapter 4, 
existing spatial data that can provide 
infrastructure or otherwise support the 
compilation of Species and Ecosystem 

Extent Accounts in Uganda is reviewed. 
  

4.1 Land Cover 
The SEEA Central Framework (2014) 
identifies land to be central to economic 
and environmental accounting.  It is a 
unique environmental asset that delineates 
the space in which economic activities and 
environmental processes take place (SEEA 
CF, 2014). Land accounting provides a 
framework for assessing the impacts 
urbanisation, agricultural expansion, 
deforestation and other land uses. Land 
accounts can be constructed on the basis of 
Land Cover (i.e., the observed physical and 
biological cover of the Earth’s surface) or 
land use (i.e., the activities undertaken and 
institutional arrangements put in place for 
the purposes of economic production or 
maintenance of environmental functions).   
 
The development of the international 
standard Land Cover Classification System 
(LCCS) by the Food and Agricultural 
Organisation (FAO) provides countries 
with a comparable system from which to 
construct accounts of land cover change.  
Constructing accounts of land cover is 
typically easier than land use due to the 
widespread availability of remotely sensed 
data and there being no requirement to 
interpret the actual on the ground land-use 
from this data.   

 
Land cover is not only a function of 
vegetation and other biophysical properties 
(e.g., climate, soil and hydrology) but also 
the use it is put to.  This means land cover 
cannot be directly equated to an ecosystem 
classification. However, tracking land cover 
change can reveal trends in land use 
pressure that threatens key ecosystems and 
the services they deliver. Monitoring the 
loss of such ecosystems through the 
analysis of land cover change is an essential 
first step to evaluating the potential loss of 
the services they provide.  
 
The National Biomass study started in 1989 
with a view for monitoring the dynamics of 
woody biomass in Uganda.  The project 
provides national land cover maps based on 
the FAO LCCS, in combination with 
ground-truthing to establish biomass 
values per hectare for different land cover 
classes (Diisi, 2009).  The project is 
intended to provide the information 
required by decision makers for planning 
better use of biomass energy resources, a 
key ecosystem service for many Ugandans.  
The project outputs also provide 
information for understanding the delivery 
of other key forest and woodland 
ecosystem services, such as provision of 
fruit, building materials, natural hazard 
protection and erosion control.   
 
The first national land cover map for 
Uganda was produced for 1990 and has 
subsequently been updated in 2005, 2010 
and 2015. This represents a robust  time-
series for constructing spatially defined 
accounts of land cover change.  Such an 
account of land-use change has been 
constructed for the 1990 to 2005 period by 
the National Forest Authority (Diisi, 2009), 
which reveals reductions in forest cover 
and increases in agricultural and shrub 
land.   
 
The time-series of national land cover maps 
provides essential spatial infrastructure to 
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support the construction of Species and 
Ecosystem Extent Accounts.  The LCCS 
allows for the identification of areas of 
natural and semi-natural land cover in 
Uganda (Diisi, 2009 pp.8).  This is achieved 
by organising the LCCS under the following 
major land cover classes: 

1. A11 = Cultivated and Managed 
Terrestrial Areas 

2. A12 = Natural and Semi-Natural Areas 

3. A23 = Cultivated Aquatic or Regularly 
Flooded Areas 

4. A24 = Natural and Semi- Natural 
Aquatic 

5. B15 = Artificial Surfaces and Associated 
Areas 

6. B16 = Bare Areas 

7. B27 = Artificial Water Bodies Snow and 
Ice 

8. B28 = Natural Water Bodies Snow and 
Ice 

 
Changes in the extent of natural areas can 
be used to inform changes in the extent of 
the associated natural ecosystems.  
However, this requires that a suitable base 
map of ecosystem classes is available.  
Several options are available for Uganda, as 
discussed below. 

 
4.2 Ecosystem Data 
A review of spatial data to inform Species 
and Ecosystem Extent Accounts (or 
biodiversity accounting more generally) in 
Uganda was completed by Herbert Tushabe 
of the National Biodiversity Data Bank, 
Makerere University.  This is provided as 
Appendix B.  This review identified a 
number of mapping products that could be 
used to support classifications of natural 
ecosystems in Uganda, comprising: 
 
The Langdale-Brown et al. (1964) 
vegetation map: The Langdale-Brown 

map was created on the basis of an 
ecological survey of the whole Uganda, 
carried out between 1957 and 1960. The 
final mapping was based on a combination 
of this field work and aerial photograph 
interpretation and compiled at a scale of 
1:250,000.  In total 22 different vegetation 
ecological zones were determined on the 
basis of species present and their cover-
abundance; physiognomy; soil type and 
depth; topography and drainage 
conditions. It should be noted the 
Langdale-Brown maps show the expected 
original natural vegetation throughout, 
even in areas of cultivation.     

The White vegetation map of Africa 
(White, 1983):  The White vegetation map 
of continental Africa is of very broad 
classes.  It shows 16 different classes of 
phytochoria (i.e., a geographic area with a 
relatively uniform composition of plant 
species).  

The Green et al. (1996) Ecofloristic 
Zones map: The Green map of ecofloristic 
zones was produced based on a 
classification system originally developed at 
CNRS, University of Toulouse, France, in 
order to standardise existing vegetation 
classifications of tropical Asia and the 
Pacific. The classification is based on 
climate; physiognomy and structure of 
vegetation; edaphic factors (soil and 
physical environment); and, dominant or 
characteristic forest species of indigenous 
flora. 

All of the above products are available in 
GIS format and can potentially be used to 
understand changes in ecosystem extent 
when combined with the time-series maps 
of Land Cover.  However, the Langdale-
Brown et al. (1964) vegetation map is likely 
to be the most useful for the case of 
Uganda.  This is because classes have been 
delineated to a finer scale than the other 
products.  As the map shows the expected 
original natural vegetation, it provides the 
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required benchmark for comparison with 
land use change.   

The Langdale-Brown (1964) map has 
already been used to infer changes in 
ecosystem extent derived using the 1990 
land cover map (Pomeroy et al., 2002).  In 
this study, changes in the extent of 
ecosystems were derived by subtracting 
areas under cultivation from the extent of 
vegetation classes presented in the   
Langdale-Brown map. Pomeroy et al., 
(2002), find very large reductions in forest 
and savannah ecosystems (~75%) due to 
conversion to agriculture and reductions in 
wetlands (~25%) due to drainage.  A similar 
exercise is recently understood to have 
been undertaken by WCS using more 
recent remote sensing observations 
(Pomeroy, per comm.). Given the work 
already completed using the Langdale-
Brown (1964) map it would appear 
relatively straight forward to generate 
updated ecosystem extent accounts using 
the land cover maps from 2005, 2010 and 
2015.   

Driver et al., (2015) have employed a similar 
approach to that outlined above to 
construct ecosystem extent accounts in the 
context of the SEEA-EEA for KwaZulu-
Natal in South Africa.8  In their application 
they employ maps of biomes for South 
Africa and a regional vegetation map for 
the province.  Changes in the extent of 
ecosystems (i.e., biomes by aggregate or 
component vegetation classes) are derived 
by intersecting the historic baseline of the 
distribution of biomes or vegetation 
(c.1840) with ‘Natural’ classes presented in 
time series maps of land cover.  They find 
large reductions (i.e., > 30%) in the relative 
extent of Indian Ocean Coastal Belt, 
Grassland, Savannah and Wetland biomes.   

                                                           

8
 Further guidance on developing accounts of 

ecosystem extent will be provided in the 
forthcoming SEEA-EEA Technical 
Recommendations. 

4.3 Species Data 
In order for species data to be suitable for 
informing Species Accounts, it needs to 
meet the following criteria:  

 Data exists at a spatial resolution 
suitable for accounting. This allows 
data to be mapped to individual 
ecosystems  

 Data is temporally relevant (i.e., it has 
time-series characteristics). This 
informs net changes in the stock of 
species between opening and closing 
accounting periods  

 Data can be comparable over space 
and time. This allows direct 
comparison of species stocks in 
different ecosystem areas over 
different periods  

The review of data presented in Appendix B 
identifies a rich body of species data.  A 
number of datasets reviewed meet at least 
the first two of the above criteria.  For 
example, there are a number of databases 
for species occurrence data that are 
georeferenced, and can therefore be 
mapped on various GIS layers and matched 
to the ecosystems in which they occur. 
Typically the dates of sampling and 
recording are also available and these can 
be used for time-scale analyses.  However, 
many of the data observations are based on 
individual studies and this presents 
challenges for comparisons over time and 
space given the variations in the 
approaches employed.    

Direct Observation Data for Species 
Accounts 

Appendix B provides a metadatabase of 
datasets on direct species observations.  
The datasets most likely to provide 
comparable time-series observations for 
informing species accounts using direct 
observations (as described in UNEP-
WCMC, 2016) in specific areas include: 



Scoping report 

 

35 

 

 Data on vertebrate species in 
moorland, forests, wetlands, grasslands 
and savannah ecosystems based on 
data used to inform the Living Uganda 
Index and State of Uganda’s 
Biodiversity Reports held in the NBDB 

 Mammal surveys in protected areas 
carried out by UWA 

 Monitoring data on bird counts in 
Important Bird Areas carried out by 
NatureUganda 

 Inventories of flora and fauna in 
wetlands carried out by the Wetlands 
Management Department 

 Biodiversity inventories / checklists 
held by WCS and Albertine Rift 
Conservation Society (ARCOS) for 
Great Lakes, Mountain ecosystems, 
Virunga National Park, Kidepo Valley 
and Murchison Falls National Parks, 
Bugoma Central Forest Reserve, 
Kabwoya Wildlife Reserve and Kasio 
Tonya Community Wildlife Area  

 National Red List of species compiled 
by WCS 

 Compilation of the Albertine Rift 
biodiversity data for monitoring 
carried out by ARCOS 

 Agricultural statistics produced by 
Uganda Bureau of Statistics (UBOS) 

 Datasets held by NEMA that have been 
used to produce various atlases and 
Uganda’s state of the environment 
reports 

 Data on tree species held by NFA for 
National Parks and Forest Reserves 
and by ECOTRUST in other areas 

 Plants and vertebrate monitoring data 
for Bwindi Impenetrable National Park 
collected by the Institute of Tropical 
Forest Conservation (ITFC)  

 Data on amphibians, primates and 
plants collected at the Budongo 
Conservation Field Station (BCFS)   

 Data on primates in sub counties of 
Hoima and Kibale collected by the 
Chimpanzee Sanctuary and Wildlife 
Conservation Trust (CSWCT) 

 
The Living Uganda Index essentially 
provides a National scale account of 
vertebrate species in forests, wetlands, 
grasslands and savannah ecosystems.  
However, further work would be required 
to establish if this dataset could be 
meaningfully disaggregated and inform 
trends at sub-national scales.    

The data collected by WCS for a National 
Red List for species status could potentially 
inform a National Account of Red List 
Status species.  This would inform 
overarching trends in species status across 
different threat level categories. 

For protected areas, time-series of mammal 
survey data is collected for National Parks 
and other important biodiversity areas by 
UWA, ARCOS, WCS, ITFC, BCFS and 
CSWCT.  In some cases this is 
supplemented with data on reptiles, 
amphibians and birds. For Important Bird 
Areas, monitoring data held by 
NatureUganda could inform Species 
Accounts for birds in these areas.  

In wetland areas the inventories 
maintained by the Wetland Department 
could potentially yield data for 
constructing Species Accounts for this 
ecosystem type. 
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5. Review of 
habitat-based 
approaches  
Where direct observations of species 
are limited, the status of species can be 
inferred from observations of changes 
in the spatial extent and configuration 
of habitat required by these species 
(Ferrier, 2011).  In Chapter 5, the 
potential of different broad habitat-
based approaches to constructing 
Species Accounts in Uganda is 
reviewed.  
  

5.1 Habitat-Based Approaches 
There is a large collection of data and 
information available on biodiversity in 
Uganda from various data holders and 
information providers. As identified in 
Appendix B, there are over 150,000 geo-
referenced species occurrence records held 
by the National Biodiversity Data Bank 
alone, obtained from various research 
projects, publications, institutions and 
NGOs.  

However, the heterogeneity of this data 
may hamper these resources from being 
used collectively. Nonetheless, the 
extensive baseline of geo-referenced 
biodiversity data for Uganda can support 
habitat-based modelling approaches to 
determine species stocks where observation 
gaps exist in both space and time.   

To implement a habitat-based approach to 
constructing Species Accounts (as 
described in UNEP-WCMC, 2016), maps 
that reveal change in land cover need to be 
combined with an underlying pattern of 
the spatial distribution of species-level 
biodiversity. Understanding the spatial 

distribution of species-level biodiversity is 
essential for inferring the effects of mapped 
changes in land cover or use for species. 
This is because changes in land cover will 
have different impacts on species 
depending on where change occurs relative 
to their distribution. 

Information on the spatial pattern in the 
distribution of species-level biodiversity 
can be derived in three different ways to 
inform habitat-based species accounts: 

 Using individual species distributions  

 Using discrete community class 
distributions  

 Using continuous community 
distributions 

As discussed in the previous chapter, time-
series maps of land cover are available for 
Uganda.  In combination with the above 
distributional data, this provides an 
opportunity to infer changes in species 
status where direct observation data does 
not exists. Using these inputs, more 
sophisticated modelling approaches can 
then be employed, for instance to estimate 
the proportion of original species 
complements remaining.  
 

5.2 Individual Species Distributions 
For better studied groups, such as birds and 
other vertebrates, digital range maps 
provide a coarse approximation of the 
distribution of individual species.  For 
example IUCN provides range maps for 
species that feature on the IUCN Red List 
of threatened species9 that would be 
relevant for Uganda.  These ranges can be 
further refined via deductive modelling, 
where expert knowledge is used to 
implement rules that exclude areas within 

                                                           

9
 http://www.iucnredlist.org/technical-

documents/spatial-data 

http://www.birdlife.org/datazone/home 

http://www.iucnredlist.org/technical-documents/spatial-data
http://www.iucnredlist.org/technical-documents/spatial-data
http://www.birdlife.org/datazone/home
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the broad range of a given species (e.g. a 
given species only occurs in forest).10   

This type of modelling approach has 
previously been employed by Pomeroy et 
al., (2002) in Uganda.  In this study expert 
knowledge was used to assign species 
known to occur in Uganda to specific 
vegetation types captured in the Langdale-
Brown Vegetation Map. 

Individual species distributions can also be 
estimated using correlative species 
distribution models (SDM). SDMs employ 
statistical or machine-learning techniques 
to fit an inductive model relating point 
observations of presence, presence-absence 
or abundance of a given species to multiple 
mapped environmental variables.   

The National Biodiversity Data Bank for 
Uganda has produced a species habitat 
suitability model.  The model was 
developed on the basis of fitting point 
observations of bird species occurrences 
with environmental predictor variables.  
The final model selected employed Mean 
Annual Rainfall and Langdale-Brown 
Vegetation Type to determine the 
predicted distributions of bird species in 
Uganda.  This was used to create a Bird 
Atlas for Uganda (Carswell at al., 2005).  It 
is also understood that this model 
performed well for mammals.   

Within the wider extent of the Albertine 
Rift Valley area, WCS employed the 
maximum entropy approach (Maxent, 
Phillips et al., 2006) to model species 
distributions using 18 environmental 

                                                           

10
 These areas should be based on natural 

conditions of minimal human disturbance.  As 
such deductive modelling of species 
distributions should not be based on using 
areas of areas of converted land revealed in land 
cover maps at this stage.  

 

predictor variables (Ayebare, 2013).  Species 
occurrence records to parameterise the 
model were generally obtained from WCS 
survey data.  Predicted species occurrence 
were stacked into various groups, such as 
threatened plant species, mammal species 
and endemic species to identify hot-spots 
of species-level biodiversity within the 
study area.   

In consideration of the above, it is apparent 
that sufficient data exists to determine the 
distribution of several individual species 
using environmental predictor variables 
relevant to an historic benchmark (e.g., 
reflecting a state of minimal human 
disturbance).  The Langdale-Brown 
vegetation map provides a source of such 
information.    

Once such species distributions have been 
determined, changes in the distribution 
can be inferred using the available time 
series observations on land cover change.  
There are two ways to incorporate this. 
First, land cover is incorporated into the 
species distribution model, either on the 
basis of deductive rules or by incorporation 
as an environmental predictor.  This spatial 
information is typically integrated using a 
common fine scaled grid (e.g., 100m x 
100m).  Second a habitat condition score 
can be assigned to different land cover (or 
use) classes, either using expert knowledge 
or meta-analysis. Significant expertise 
exists within the country to inform expert 
condition score analysis and the number of 
point records available would lend 
themselves to a bespoke meta-analysis.  
Alternatively, existing meta-analysis studies 
(e.g., PREDICTS, Newbold et al., 2015) 
could support this work. 
 
The approaches outlined above would 
appear to be feasible for a range of species 
or species groups in Uganda.  This could 
yield cumulative hectares of suitable 
habitat, proportion of suitable habitat 
remaining or estimated probability of 
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persistence. However, estimating 
probabilities of persistence would require 
sophisticated modelling.  

5.2 Discrete Community Class 

Distributions 
Community-level approaches consider 
species within whole communities rather 
than individual species. This is helpful 
when there are a large number of species in 
a biological group of concern or a low 
amount of information on individual 
species.  

Distributions for discrete community 
classes can be derived using mapped 
classes, such as ecoregions / biomes at 
coarse scales and natural vegetation at finer 
scales.  This approach requires the 
assumption that the classes broadly reflect 
the distribution of species groups. It is 
important that these maps reflect natural 
conditions prior to habitat loss or 
degradation. The White vegetation map of 
Africa (White, 1983) and  the Langdale-
Brown vegetation map (Langdale-Brown et 
al., 1964) provide suitable maps for such 
coarse and fine scale class mapping 
respectively.   

Alternatively, given the large number of 
geo-referenced species observation records 
in Uganda, community-level modelling 
techniques could be used to generate 
mapped environmental classes.  This 
approach generates discrete classes that 
best fit patterns in observation data, for 
example identifying locations with similar 
species composition or, vice versa, groups 
of species found in similar environments 
(Ferrier and Guisan, 2006).   

The discrete classes are then mapped over a 
fine scale grid covering the area of 
analytical interest.  Each grid cell within a 
class is assigned a habitat condition score 
for a given species community, again based 
expert knowledge (e.g., Scholes and Biggs, 
2005) or meta-analysis. These approaches 

would appear to be feasible for a range of 
species groups in Uganda.  

Discrete community class approaches could 
be employed to yield condition weighted 
hectares or portion of habitat remaining for 
different community classes. Species area 
relationships could also be invoked to 
estimate the proportion of the original 
species community retained (Pereira and 
Daily, 2006). 

5.3 Continuous Community Class 

Distributions 
A criticism of the discrete approach is that 
it assumes that each discrete class has a 
hard boundary and is not differentiated 
internally.  Continuous community 
approaches overcome this assumption by 
treating the composition of species at each 
location as being unique.  

One approach to model continuous 
community composition is to estimate the 
dissimilarity of species composition 
between different grid cells in an area of 
interest using Generalised Dissimilarity 
Modelling (Ferrier et al., 2007).  This 
approach uses available occurrence records 
of species groups (e.g., mammals, plants, 
etc.) to fit models relating the dissimilarity 
in species composition to a set of 
environmental predictor variables.   There 
exists a significant body of such 
observations (>150,000) to inform this 
modelling approach in Uganda. 

Once dissimilarity in community 
composition has been modelled this can be 
integrated with information on land cover 
change using a common geographical grid 
system.  This requires condition weighting 
for each land cover class to be combined 
with dissimilarity weighting estimated from 
the GDM.  Species area relationships can 
then be invoked to estimate the proportion 
of each species group modelled (e.g., 
mammals, plants, etc.) that is retained. 
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5.4 Summary. 
Given the large number of geo-referenced 
point records for species in Uganda a full 
range of modelling approaches for species 
distributions appears feasible in principle.  
The land cover maps produced by the NFA 
provide an opportunity to integrate land 
cover change into the distributional data to 
generate Species Accounts for areas where 
direct observations are absent.   
 
It should be noted that implementing 
habitat-based approaches requires 
significant ecological modelling capacity.  
This should be considered in the selection 
of a final approach, alongside further 
review of outputs required with respect to 
priority species and the policy questions 
reviewed in Chapters 2 and 3.  As 
understanding which ecosystems are being 
degraded is a key question for biodiversity 
accounting in Uganda, using discrete 
classes informed by the vegetation classes 
mapped by Langdale-Brown et al., (1964) 
and deductive modelling of individual 
species distribution approaches could 
inform very useful Species Accounts.  
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6. Risk-Register 
Framework.  
‘Risk Registers’ have been recently 
proposed in the natural capital 
literature as a simple tool to highlight 
valuable natural capital assets whose 
condition places ecosystem service 
benefits at risk (Mace et al., 2015).  
Whilst by no means a panacea, risk 
registers allow information collated 
within Species and Ecosystem Extent 
Accounts to be communicated in a 
format useful for decision makers. In 
Chapter 6, a risk register framework 
appropriate to the Uganda policy and 
environmental context is presented. 
  

6.1 Risk Register Description 
A risk register is “a tool commonly used by 
organizations to identify the highest risks 
to business operations” (Mace et al., 2015). 
Enabling risks that require attention to be 
identified, a risk register is developed by 
considering each plausible risk together 
with other information (e.g. its probability, 
likely impacts, mitigation potential and 
where responsibility lies within the 
organization). In this context, a risk 
register can be used to identify natural 
assets that are declining and deteriorating 
to such a degree that the benefits they 
provide to the economy and well-being are 
at risk. 
 
A framework for developing a risk register 
for natural capital has been piloted in 
England (Natural Capital Committee, n.d). 
The approach uses existing knowledge and 
expert judgement and provides an effective 
means to highlight the areas of greatest 
concern and to direct future monitoring 
and data gathering efforts (Mace et al., 
2015).  A risk register can be compiled with 

incomplete knowledge of a system, 
however, even with significant 
uncertainties and gaps in data and 
information it can usefully indicate areas of 
pending risk. Further, while quantitative 
approaches are desirable, qualitative scores 
based on expert opinion can provide 
invaluable indications of risk (UK 
Government, 2013).  
 
The use of a risk register fits within the 
experimental context of the SEEA-EEA and 
allows for information collated within 

Species and Ecosystem Extent Accounts 
to be communicated in a format useful for 
decision makers.  It will also provide an 
interim framework to support ecosystem 
accounting by identifying key ecosystem 
service benefits, directing data gathering 
and identifying substantial gaps in 
biodiversity – ecosystem services 
relationships relevant to key policy goals 
for Uganda. It can also help to highlight 
areas where policy mechanisms are needed 
to address problems and restore natural 
assets (Mace et al., 2015). 
 

6.2 Natural Capital Committee 
approach for Risk Register 
This section outlines a framework for 
analysing risks to natural capital that can 
be applied at the national level. It is based 
on the work the Natural Capital Committee 
(NCC) has done for identifying England’s 
natural assets that are most at risk from 
unsustainable use. A number of steps in 
developing a risk register were identified 
(NCC, 2015): 

1. Agree an operational definition of 
natural capital. The NCC defined 
natural capital as “The elements of 
nature that directly and indirectly 
produce value or benefits to people, 
including ecosystems, species, 
freshwater, land, minerals, the air and 
oceans, as well as natural processes 
and functions” (NCC, 2013)  
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2. Develop a comprehensive list of 
natural capital assets and benefits 
(Figure 5) and examined the 
relationships between them. The 
purpose of this step was to understand 
which natural assets provide which 
benefits 
  

 

Figure 5. Conceptual framework for the risk 
register (Mace et al. 2015) 

 
3. Identify those natural assets of 

greatest importance in terms of the 

benefits they offer people and 

establish the extent to which these 

are at risk. This step was undertaken 

for all major land-use types in England. 

The eight broad habitats from the UK 

NEA were used as proxies for natural 

capital assets (Mace et al., 2015) 

  

4. Investigate further the most 
important (prioritised) linkages 
between the natural assets and 

benefits. This step identifies those 
cases where the benefits from natural 
capital were thought to be at risk, such 
as the provision of clean water from 
upland areas. This step includes the 
examination of functional relationships 
to address the key question: “If the 
quantity, quality and / or spatial 
configuration of the spatial major land 
use category changes, how will this 
affect the benefits (goods) provided?” 
(eftec & Cascade Consulting, 2013) 

 
5. Assess the level of risk by i) 

reviewing existing targets (e.g. in the 
EU Water Directive Framework) and 
ii) expert assessment of whether asset 
condition or the provision of a benefit 
is deteriorating, and whether the 
benefit could soon be below the target 
level or close to any known thresholds  

Figures 6a and 6b present the risk register 
scoring and results matrix from Mace et al 
(2015).  The risk scoring matrix 
communictaes the risk to benefits from 
natural capaital based on the trends in the 
asset and the benefits themselves using a 
traffic light approach.  Red indicates high 
risk, orange medium risk and green low 
risk.  Figure 6b, presents the results of the 
risk scoring undertaken for England as part 
of the detailed assessment of 73 priority 
relationships from the 240 asset-benefit 
relationships. It shows that seven 
relationships have been allocated as high 
risk (red). For example, goods and benefits 
at risk due to the poor quality of 
mountains, moors and heath habitat 
include clean water and equable climate 
(relating to carbon storage capacity).
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a)  

 

 

 

Status of benefit 

Above, at, or just 
below target 

Below 
target 

Substantially below 
target (>50%) 

Trend 
in asset 
status 

Positive or not 
discernible Low Medium Medium 

Negative 

Medium Medium High 

Strongly 
negative High High High 

 

b) 

 

 
Figure 6. Risk Register scoring matrix (a) and results (b) (Mace et al. 2015)  

6.3 Risk Register for Uganda 
In this section the development of the risk 
register approach in Uganda is considered. 
In the Uganda context the risk register 
should be developed to help answer the 
following questions: 

 Where is biodiversity relevant to 
benefits of interest in Uganda? 

 How are these benefits important to 
the economy / peoples’ well-being in 
Uganda?  

 Where are negative trends in 
biodiversity indicating a risk to the 

continued benefit to people and the 
economy of Uganda? 

At this stage, the development of the initial 
risk register approach for Uganda will 
broadly capture the first two steps 
identified NCC approach (2015) above.  As 
such initial considerations are needed for 
the classification of the following three 
components:  

1) Natural capital definition for the 
context of this work  

2) Developing a list of natural capital 
assets 



Scoping report 

 

43 

 

3) Developing a list of natural capital 
asset benefits  
 

1) Natural capital definition 

Mace et al. (2015) classify natural capital 
stocks into: Species and Ecological 
Communities, Soils, Freshwaters, Land, 
Minerals, Atmosphere, Subsoil assets, 
Coasts, Oceans, as well as the Natural 
processes and functions that underpin their 
operation. 

The purpose of the risk register for Uganda 

is to identify where the condition of 

biodiversity presents a risk to the benefits 

received from nature. As such, the risk 

register for Uganda will focus specifically 

on the stocks of species and ecological 

communities and the extent of ecosystems 

within which they interact (a sub-

component of natural capital considered by 

Mace et al, 2015).   

This specific subset of natural capital 

‘stock’, therefore, is fundamental to the 

flow of ecosystem service benefits that are 

underpinned by species and their 

interactions in ecosystems.  Figure 7, 

presents this of stock-flow relationship, 

where the flows of benefits are based on the 

contributions that species and ecosystems 

make to livelihoods as reviewed in Chapter 

1. This remains subject to development 

with in-country partners 

With respect to Figure 7, it is therefore the 
physical ‘stock’ of species (a determinant of 
ecosystem condition) and ecosystem 
extent, rather than flow of ecosystem 
service benefits, that are the core 
consideration of state of natural capital 
assets in the risk register.   

2) Develop a list of natural capital 
assets 

Mace et al., (2015) used the eight broad 
habitats from the UK NEA as proxies for 

natural capital assets. Similar approach can 
be adopted for creating proxies for natural 
capital assets for the Uganda risk register.  

A straightforward approach would be to 
use the major land cover classes reported in 
the Biomass Report 2005 (NFA, 2005).  It 
should also be noted that these land use / 
cover classes could also be mapped on to 10 
relevant classes described in the System of 
Environmental-Economic Accounting-
Central Framework (SEEA-CF).  This would 
provide the potential to link ecosystem 
accounts to wider statistics on land 
ownership and profitability.   

However, land cover classes are not 

ecologically meaningful representations of 

ecosystems – although they may align in 

some cases (Driver et al., 2015).  As the 

purpose of the analysis is linking ecosystem 

and species functions to economic and 

livelihood benefits via ecosystem services, a 

classification system that captures the 

structural and functional characteristics of 

ecosystems is required. The Langdale-

Brown vegetation map (1964) provides a 

structure to delineate ecosystems as natural 

assets on the basis of vegetation type.  At a 

fine scale this could be on the basis of the 

22 vegetation classless described. However, 

it is initially proposed that these be 

aggregated into three broad groups: 

Savannah; Forest; and, Wetlands.  Other 

products that could inform such 

delineation include the Green et. al (1996) 

map of ecofloristic zones and the White 

(1983) vegetation map of continental Africa. 
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3) Develop a list of priority natural 
capital asset benefits 

The risk register approach considers 
biodiversity to be an asset through the 
underpinning roles played by species, 
ecological communities and whole 
ecosystems in the delivery of benefits to 
people.  Given the role of species in 
underpinning ecosystem functioning and 
service delivery, there are a wide range of 
relevant benefits (as discussed in the 
Uganda context in Chapter 1).  This is 
clearly acknowledged in Uganda’s national 
development plan and other policies, as 
highlighted in desk based assessment 
completed in Chapter 2.  Adapting from the 
benefits identified by Mace et al, (2015) and 
discussed in Chapter 1, potential benefits 
provided by forest, savannah and wetland 
assets are listed below.  Each benefit is 
supported with examples of species and 
ecological communities that are relevant to 
its provision: 

 

 Food: The stock of wild species 
provides a source of wild food and 
supports fisheries.  Pollinator species 
also provide important contributions 
to agricultural yields   

 Materials for construction and 
Handicrafts: Certain species will be 
important for providing poles, timber 
and other products (e.g., Papyrus) to 
support local livelihoods / crafts and a 
source of material for construction  

 Energy: Tree species will be a 
significant source of wood fuel and 
charcoal and brick making for many 
communities.  In addition they will be 
important for controlling erosion and 
reducing sedimentation in hydropower 
impoundments 

 Clean Water: Certain species and 
ecological communities will be 
important for maintaining the 
functioning of ecosystems important 

Natural Capital 

Asset Stock:  

 

Species 

Ecological 
communities 

Functions and 
processes involving 
species and 
ecological 
communities in 
ecosystems  

Flow of benefits dependent 

on species, ecological 

communities and their 

interactions in ecosystems: 

Food 

Materials for Construction 
and Handicrafts 

Energy 

Clean water 

Recreation & Tourism 

Resilience 

Hazard protection 

Wildlife 

Equitable climate 

Figure 7: The relationship between natural capital assets and 
benefits 
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for water purification (e.g., wetlands) 
and controlling erosion and reducing 
sedimentation in freshwaters 

 Recreation and Tourism: Certain 
species and ecological communities 
will be important for recreational 
opportunities and associated tourism 
opportunities (e.g., iconic species such 
as Gorilla and other large mammals) 

 Resilience: Maintaining a diverse 
stock of species and ecological 
communities improves the resilience of 
ecosystems to respond to changing 
conditions (e.g., climate change) and 
shocks (e.g., disease) and continue to 
deliver benefits 

 Hazard protection:  Certain 
ecological communities (e.g., those in 
wetlands) are also important for 
hazard protection, such as mitigating 
flood impacts 

 Wildlife: Certain wild species and 
ecological communities may be of 
cultural significance (e.g., Grey Crested 
Crane) or have cosmetic (e.g., Shea 
tree) or medicinal value (e.g., Prunus 
africana). Certain species and 
ecological communities also provide 
the benefits that are typically the focus 
of conservation programmes (Mace et 
al., 2015) 

 Equable climate: Maintaining stocks 
of trees is important for climate 
regulation. Species-level biodiversity 
has also been shown to promote 
stability and primary productivity, and 
therefore increase carbon stocks 
(Hicks et al., 2014)   

Accounting for the above, Table 4a 
provides a preliminary risk register 
framework for Uganda that could be 
presented as a basis for development.  
Natural Capital Assets have initially been 
characterised using broad aggregates of the 
Langdale-Brown (1964) vegetation classes 
to forests, savannah and wetlands (similar 

to Biomes). Further priority relationships 
should be established via further re-
engagement with stakeholders in Uganda.   

In Table 4a, the first column for each 
Natural Capital Asset type captures where 
tends in the extent of key ecosystems 
present a potential risk to benefits.  The 
second column captures where species 
status in key ecosystems may compromise 
ecosystem functioning and present a risk to 
benefits.  The third column for each 
Natural Capital Asset type is included to 
allow assessment of risks associated with 
the spatial configuration of the selected 
natural capital assets in the Ugandan 
landscape.  However, it is not intended to 
address this analysis in the initial phase of 
work.  Hence these cells have been greyed 
out.  Nonetheless, this is important in 
terms of optimising land-use and the 
benefits people receive from natural 
capital.  The spatial arrangement of natural 
capital within the landscape could be 
assessed in several ways: 

 Location with respect to population 
densities 

 Location with respect to poverty 
incidence (e.g., as reported in Uganda 
Household Surveys11) 

 Location with respect to ‘time to 
market’ (as per Cottray et al., 2006) 

 Location with respect to key 
agricultural activities reported in the 
agricultural census for Uganda 
(2008/9) 

                                                           

11
http://www.ubos.org/onlinefiles/uploads/ubos

/UNHS_12_13/2012_13%20UNHS%20Final%20Re

port.pdf 

http://www.ubos.org/onlinefiles/uploads/ubos/UNHS_12_13/2012_13%20UNHS%20Final%20Report.pdf
http://www.ubos.org/onlinefiles/uploads/ubos/UNHS_12_13/2012_13%20UNHS%20Final%20Report.pdf
http://www.ubos.org/onlinefiles/uploads/ubos/UNHS_12_13/2012_13%20UNHS%20Final%20Report.pdf
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Table 4a. Risk register framework for Uganda.  
Natural capital assets 

 
 
 
 

Benefits  

Forests Savannah Wetlands 
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Food                   

Materials for 
Construction 
and 
Handicrafts                   

Energy                   

Clean water                   

Recreation 
and Tourism                   

Resilience                    

Hazard 
protection                   

Wildlife                   

Equitable 
climate                   

Key: Ext. = Ecosystem / Biome Extent; Species. = Species Stock / Diversity;          

Sp. Config = spatial configuration 

 

 

 

Table 4b. Risk register scoring matrix.  

 

Status of benefit 

Above, at, or 
just below 

target 

Below 
target 

Substantially 
below target 

(>50%) 

Trend 
in asset 
status 

Positive or not 
discernible Low Medium Medium 

Negative 

Medium Medium High 

Strongly 
negative High High High 
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Using the risk register to answer key 
policy questions in Uganda. 

The stakeholder consultation described in 
Chapter 3, identified four key policy 
questions. How the initial risk register 
(Table 4a) can be developed to answer each 
of these questions is considered below:  

(i) How do we increase awareness and 
appreciation of biodiversity as an asset 
amongst policy makers and the public 
in Uganda? 

The benefits listed in the rows in Table 4a 
clearly communicate the potential for 
ecosystem and species-level biodiversity to 
contribute to economic activity and well-
being in Uganda.  Whilst it is appreciated 
that all the different natural capital assets 
will not be providing all the benefits listed 
in column 1, there will be still be a 
significant proportion that are relevant.  As 
such the risk register provides a ready 
means to communicate their existence and 
status to decision makers.  This, in turn, 
can also provide the basis for articulating 
the importance of biodiversity as an asset 
to the public. 

(ii) How can we make a case for increased 
budget allocation for sectors dependent 
on (and rich in) biodiversity in Uganda 
(e.g., tourism, wildlife, forestry, 
agriculture)? 

The risk register considers natural capital 
assets both in terms of their extent and 
their species stock.  Where specific natural 
capital assets are shown to provide a range 
of benefits, the risk register provides a 
framework to communicate where the 
future provision of these benefits are at 
risk.  Taking action to mitigate these risks 
will be important to guiding sustainable 
development and supporting a broad range 
of economic activities in the medium to 
long term.  This can directly support the 
case for investment in natural capital assets 
and the sectors they underpin. 

(iii) How can we inform the ongoing debate 
on gazettement and degazettement of 
protected areas in Uganda? 

The risk register approach provides a 
means to emphasise these multiple benefits 
derived from natural capital are at high. For 
those benefits (e.g. ecotourism, NTFPs, soil 
protection) that are provided by specific 
natural capital assets (e.g. forests), the risk 
register can help to make the case to 
decision makers to keep those areas 
protected on the basis of the range of 
benefits they currently provide.    

(iv) What is the extent of ecosystem 
degradation and areas where 
biodiversity trends threaten the delivery 
ecosystem services in Uganda? 

As part of the risk register approach the 
stock and trends of natural capital 
(ecosystem) assets in terms of their extent 
and quality (stocks of species) is assessed. 
Compiling this data and information 
provides a baseline for comparison with 
recent and future data. Such an exercise 
highlights ecosystems in declining 
condition that are important for providing 
certain benefits. 

6.4 Role of Ecosystem Extent and 
Species Accounts in risk register 
construction 
 Land change analysis has already been 
undertaken within the Biomass Study 
(NFA, 2005).  In combination with existing 
maps relevant to ecosystems, this can 
inform trends in the extent of these natural 
capital assets over time.  This can allow 
Ecosystem Extent Accounts to be 
constructed.  Understanding these trends 
can inform where the extent of different 
natural capital assets presents a risk to the 
benefits they can provide (i.e., inform risk 
scoring for Table 4a, Column 1 for each 
Natural Capital asset type).   

With the spatial infrastructure for 
ecosystems in place, species accounting can 
mobilise information on species stocks and 
ecological communities that can be 
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assigned to different natural capital assets 
(i.e., inform risk scoring for Table 4a, 
Column 2 for each Natural Capital asset 
type).   

It will then be necessary to identify where 
trends in the stocks of ecosystems, species 
and ecological communities may be 
approaching levels considered indicative of 
a risk to future provision of benefits.  It is 
likely to be challenging to benchmark these 
thresholds in a large number of instances.  
In particular, there are still significant gaps 
in the ecological science relating to 
thresholds and nonlinearities in the asset-
benefit relationships (Mace et al., 2015).  

A suitable heuristic approach may be to 
identify natural capital assets that are 
experiencing negative trends in these 
stocks.  For example, this information 
could be used these to identify where 
(relatively) depressed species stocks infer a 
risk to the future provision of benefits. 
Literature sources (e.g., minimum viable 
populations) or established policy or 
regulatory targets may also be available. 

Finally, the risk scoring matrix in 4b 
considers not only the trend in the asset 
status but also the trend in the benefit 
status (i.e., level of ecosystem service 
delivery).  As such it will be necessary to 
identify if there are any targets for 
particular benefits derived from different 
natural capital asset types (e.g., fisheries 
production in wetlands).  A simple 
heuristic will be to maintain the status quo.  
Alternatively, there may exist specific 
targets for priority benefits. To inform this 
dimension of the risk scoring approach 
data on benefit flows or local / expert 
knowledge could be employed.    
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7. Next Steps  
Biodiversity can be captured in the 
SEEA-EEA via accounts of the stocks 
and diversity of ecosystems and species.  
Initial stakeholder engagement 
confirms there is demand for these 
accounting outputs to inform decision 
making Uganda. The information 
reviewed reveals there is also a 
foundation of existing information to 
construct accounts for ecosystems and 
species in Uganda.  Chapter 7 presents 
the options for developing accounts of 
ecosystem extent and a roadmap for 
constructing Species Accounts in 
Uganda.   
  

7.1 Ecosystem Extent Accounts 
Ecosystem Extent Accounts will provide 
both context and a useful input for 
constructing Species Accounts.  As such it 
is recommended that these be developed 
alongside Species Accounts for Uganda.   

Pomeroy et al., (2002) and WCS have 
completed assessments conceptually 
similar to ecosystem extent accounting 
using changes in the extent of vegetation 
classes reported by Langdale-Brown et al., 
(1964). As such this classification system 
provides a ready, ecologically relevant, 
spatial infra-structure for ecosystem extent 
accounting.   This is supported by a useful 
set of time-series observations on Land 
Cover change produced by the NFA to help 
inform this process.    

In consideration of the above, the capacity 
for ecosystem extent accounting is 
essentially established in Uganda.  
Providing sufficient resources could be 
mobilised it should be relatively straight 
forward to constructing extent accounts 
alongside the current land cover mapping 
time-series. 

 

7.2 Roadmap for constructing 
Species Accounts 
The working step-by-step approach for 
constructing Species Accounts is proposed 
in UNEP-WCMC (2016).  The approach 
comprises of 11 steps.  A roadmap for 
implementing these steps is provided in the 
following pages.  The principle actions 
under each step are identified, below which 
the relevant contribution of the feasibility 
phase (i.e., this study) to the step is 
highlighted.  Finally, additional actions at 
the implementation phase of constructing 
Species Accounts in Uganda are identified. 
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Define uses: In Step 1, the key policy questions and analytical uses for Species Accounts are determined. This provides the foundation 
upon which the accounts will be constructed in order to ensure they satisfy user demands, both in terms of content and timeliness to 
influence decisions.   

Feasibility Phase: Desk based assessment has identified a number of potential policy entry points for Species Accounts in Uganda.  These 
are presented in Chapter 2. Chapter 3 presents the results of initial stakeholder engagement in Uganda. This has identified a set of at least 
four key policy relevant Species Accounts could inform. 

Implementation Phase:  The final set of policy relevant questions should be confirmed with project partners and wider stakeholders 
(including the private sector, as proposed in Appendix C) and a plan established for communicating progress with stakeholders and policy 
decision makers throughout the accounting process. 

St
e

p
 2

 

Select species of concern and scope data: In Step 2, species relevant to the demands identified in Step 1 are selected and availability of 
data for these species is scoped   

Feasibility Phase:  Initial stakeholder engagement identified ecosystem degradation and threats to the delivery of ecosystem services as a 
common concern.  Specific ecosystem services identified included:  wildlife / tourism; pollination; agricultural resilience; provisioning 
(fish); provisioning (game, NTFP, wetland products); erosion control; pest control.  Specific species or species groups identified included: 
iconic species; large mammals; pollinators; soil biodiversity, wild land races, crop and livestock diversity; commercial fish species; species 
that are hunted or harvested (inc. NTFPs); species that control pests; species relevant to ecosystem functioning (including invasive 
species); species of conservation concern (including Red List status).  An initial metadatabase of information for species (and wider 
ecosystem) accounting has been created, including direct observation and habitat-based data.  The NPA, with support from NEMA, have 
volunteered to lead the co-ordination of the in-country process of constructing accounts. 

Implementation Phase. Further stakeholder engagement is required to confirm a set of priority species for accounts in Uganda and 
collate data to inform these accounts.  NEMA has proposed an inclusive engagement exercise to mobilise data to inform such accounts 
(Appendix C). This should also confirm a set of priority species relevant to the key policy relevant questions determined in Step 1 (and 
during the initial stakeholder workshop).  It is important this is completed with the support of ecological specialists, particularly for 
identifying and grouping species on the basis of functional traits or other important characteristics. 
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Decide the approach and type of Species Accounts: In Step 3, a series of sub-steps are completed that culminate in the identification of an 
appropriate approach for constructing selected Species Accounts. 

Feasibility Phase: Datasets of direct observations for a number of species (mainly trees, large mammals, birds or other iconic species) for 
protected or other important areas were identified.  These were generally indicative of species of conservation concern or those relevant 
to biomass or tourism opportunities.  In addition inventories for flora and fauna in wetlands exist.  More generally, suitable data relevant to 
Uganda was identified for employing habitat-based approaches. 

Implementation Phase:  Following confirmation of a set of priority species, a review of the suitable approaches and confirmation on the 
final set of accounts needs to be agreed with key stakeholders. This should review key themes of conservation, ecosystem condition & 
functioning and service delivery. It is important that the availability of capacity to implement the chosen approaches is confirmed at this 
stage. In order to inform comparisons a benchmark or reference condition needs to be confirmed, for example a state of minimal human 
disturbance.  
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Decide the reporting procedure: In Step 4, the spatial and temporal scale for Reporting Units for Species Accounts and procedures for 
generating a meaningful composite indicator(s) or index(s) from their constituent data are determined (this is a summary statistic to 
communicate the aggregate state of all species in each account, similar to the Living Uganda Index at the national scale). 

Feasibility Phase:  For protected and other important areas, direct data may exist for several priority species to construct Species Accounts 
on an area by area basis.  A suitable scale for reporting statistics on species more generally (i.e., the size of the Reporting Unit) will be one 
that coincides with other established reporting in Uganda.  For instance, FAO (2013) reports on poverty using statistics generated by the 
Ugandan Bureau of Statistics at the District level.  MAAIF (2011) provides agricultural statistics at the regional scale, although it may be 
possible to disaggregate this further.  In recent years land cover maps have been updated every five years and this is likely to represent the 
shortest reporting frequency for Species Accounts constructed using habitat-based approaches.  The five year period also aligns with the 
policy cycle of the National Development Plan. 

Implementation Phase:  Having identified a set of Species Accounts relevant to Uganda, decision-makers should be engaged in order to 
confirm the spatial scale and frequency of compilation which would most useful to support decision-making processes.  The support of 
ecologists will be required in order to decide on appropriate procedures for constructing indicators and / or indexes for communicating 
aggregate trends in species for Reporting Units. 
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Collate and Condition Data: In Step 5, the data is collated and conditioned in a format suitable for populating accounting tables 

Feasibility Phase:  Some restrictions of use of data are identified in the metadata analysis presented in Appendix B. 

Implementation Phase:  Institutional arrangements, licensing and any data protection issues for data to be used in Species Accounts 
should be established.  Data should be validated, cleaned and harmonised as required.  Habitat-based approaches to generating species 
data for informing accounts should be completed.  Finally, uncertainties with respect to all data should be quantified or qualified.  This will 
require that expertise from ecologists, ecological modellers, statisticians and GIS experts to condition data, undertake habitat-based 
approaches and estimate uncertainties. 
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Populate Species Accounts: In Step 6, the data mobilised in Step 5 is inputted into the set of Species Accounts and summary statistics 
(composite indicators / indexes) calculated 

Feasibility Phase:  Not considered. 

Implementation Phase:  The set of Species Accounts should be populated.  This will require the support of ecological modellers, 
statisticians or GIS experts to extract data for species accounting tables. 
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Identify and fill gaps in the Species Accounts: In Step 7, the Species Accounts are reviewed and any data gaps identified. Where data gaps 
exist, options for addressing these are reviewed and implemented where necessary 

Feasibility Phase:  The feasibility study identifies that direct observation data suitable for Species Accounts will be limited to national parks 
and other important areas such as important bird areas. 

Implementation Phase: Data gaps should be identified and direct observation data improved (if necessary) or the mix of approaches 
revised (if required).  This will require the support of ecologists, ecological modellers or data analysts to identify gaps and strategies for gap 
filling. 
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Organise and Aggregate Species Accounts: In Step 8 procedures for presenting multiple Species Accounts for different ecosystems within 
Reporting Units and aggregating species information to larger scales are reviewed and implemented where necessary.  

Feasibility Phase:  Not considered. 

Implementation Phase: Species Accounts within selected Reporting Units should be organised (e.g., by ecosystem type within region or 
district).  Options for aggregating information on species across Reporting Units should be reviewed (e.g., generating mammal counts or 
composite indicators / indexes for communicating species trends at larger scales). 
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Analyse and Integrate Species Accounts: In Step 9 the information contained in the Species Accounts is analysed in the context of the key 
analytical uses and policy questions established in Step 1.   

Feasibility Phase:  Constructing Species Accounts allows comparison with other statistics in a spatial manner.  Some relevant statistics are 
reviewed in Chapter 6 with respect to spatial configuration; these include time to market, poverty incidence and agricultural statistics.   

Implementation Phase: The Species Accounts should be analysed and integrated with wider SEEA-EEA Accounts or Socio-economic statistics.  
At this stage linking species to tangible benefits, such as statistics on tourism expenditure / visits, NTFP and natural product incomes, 
agricultural output (via the role of pollinators), fisheries production and other ecosystem services underpinned by species will be essential for 
making the case for investment in species-level biodiversity.   
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Communicate and Use: In Step 10, communicating the findings of the Species Accounts to key stakeholders and wider audiences is crucial. 
Reflecting on the uses of the accounts set out in Step 1, the goal of Step 10 is to ensure the accounts are communicated in a way that allows 
them to have the greatest influence on the policy and decision-making fields set out at the start of the process.      

Feasibility Phase:  A Risk Register framework is presented in Chapter 6 as a communication tool for engaging with decision makers. 

Implementation Phase: The Species Accounts should be reviewed and key messages and uncertainties communicated to target audiences. 
The tools and format of this communication strategy should be decided and the risk register finalised.   
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Review & Refine: In Step 11, the Species Accounts are reviewed and intervention options for refinement and improvement identified.     

Feasibility Phase: Not considered. 

Implementation Phase: The challenges, limitations, other issues encountered during the construction of the Species Accounts should be 
reviewed.  Stakeholders should be engaged and to establish the policy impacts of the accounts and if they have meet user needs.  A set of 
intervention options to improve the next iteration of accounts should be decided upon with key stakeholders.   
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8. Conclusions.  
The feasibility study has established 
that there is a demand for Species and 
Ecosystem Extent Accounts amongst 
stakeholders in Uganda.  There are 
clear policy entry points where 
information from these accounts could 
usefully inform decision making.  In 
this regard, the initial stakeholder 
workshop in Uganda identified a 
number of user driven demands, which 
included:  

(i) How do we increase awareness and 
appreciation of biodiversity as an 
asset amongst policy makers and 
the public in Uganda? 

(ii) How can we make a case for 
increased budget allocation for key 
sectors rich in biodiversity in 
Uganda (e.g., tourism, wildlife, 
forestry, agriculture)? 

(iii) How can we to inform the ongoing 
debate on gazettement and 
degazettement of protected areas in 
Uganda? 

(iv) What is the extent of ecosystem 
degradation and areas where 
biodiversity trends threaten the 
delivery ecosystem services in 
Uganda? 

 
There is also a large body of biodiversity 
data that exists for Uganda that can inform 
the construction of species and wider 
ecosystem accounts.  Time series maps for 
1990, 2005, 2010 and 2015 provide 
information on land-cover change.  These 
can be employed to establish changes in 
ecosystem extent using maps of ecological 
relevance, notably the Langdale-Brown et 
al., (1964) vegetation map.   
 
For National Parks, Important Bird Areas, 
some Forest Reserves and possibly 

wetlands, it appears possible to construct 
accounts for some species using direct 
observation data.  This would provide an 
evidence base for informing the ongoing 
debate on degazettement of National Parks 
in Uganda.  From these, links can be made 
to tourism revenues and NTFP incomes. 
However, this will require a co-ordinated 
mobilisation of data across a number of 
stakeholders, including: UWA; NFA; 
Wetlands Management Department; 
Makerere University; WCS; ARCOS; 
NatureUganda; ECOTRUST; Institute of 
Tropical Forest Conservation; Budongo 
Conservation Field Station and 
Chimpanzee Sanctuary and Wildlife 
Conservation Trust. 
 
Elsewhere, the heterogeneity of species 
observation data is likely to preclude the 
construction of Species Accounts based on 
direct observations.  However, given there 
are over 150,000 geo-referenced species 
observation records, maps of relevant to 
ecosystem classes and time series maps of 
that reveal land cover change, constructing 
Species Accounts using habitat-based 
approaches appears feasible.   
 
An initial review of available data for 
habitat-based Species Accounts suggests 
that focusing on species in forest, savannah 
and wetland ecosystems would provide 
useful accounting outputs in a first phase.  
In combination these outputs can be used 
to identify the extent of ecosystem 
degradation and where the provision of 
ecosystem services is most at risk within 
Uganda.  This can inform more sustainable 
management of terrestrial ecosystems (i.e., 
Sustainable Development Goal 15) and a 
number of policy imperative in Uganda 
identified in Chapter 2 (e.g., protecting, 
restoring, and maintaining the integrity of 
degraded fragile ecosystems and increasing 
sustainable use of environment and natural 
resources under the NDP II). As 
demonstrated by the Living Uganda Index, 
aggregating information on species across 
reporting areas for Species Accounts will 
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provide a useful tool for wider 
communication of these trends with the 
public.   
 
Linkages can also be made between these 
Species Accounts and specific tangible 
benefits, such as tourism revenue, NTFP 
and other product incomes, agricultural 
output (via the role of pollinators), fisheries 
production and other ecosystem services.  
In the absence of valuation, one way to 
communicate risks of unsustainable use to 
decision makers would be via the proposed 
risk register.  This provides a useful 
communication tool to make the case for 
biodiversity investment. 
 
Given the important role of ecosystem 
services in poverty alleviation and 
supporting rural livelihoods, ensuring the 
sustained delivery of these services will be a 
priority for many communities.  Integrating 
statistics on species with wider socio-
economic statistics will reveal the benefits 
healthy ecosystems can deliver to support 
arguments for investment in this stock of 
natural capital.  This can help inform the 
transition to a Green Economy in Uganda, 
which promotes socially inclusive 
development whilst addressing ecological 
scarcity.   
 
The feasibility study presents a roadmap for 
the construction of Species Accounts.  A 
number of key tasks and challenges remain 
to be overcome on the road to constructing 
useful Species Accounts.  These include: 
 
1. Confirming a set of priority species 

2. Extended stakeholder engagement(as 
proposed in Appendix C) and data 
review  

3. Confirming a the scope and final set of 
accounts 

4. Establishing capacity to construct 
accounts 

5. Confirming the scale for constructing 
useful Species Accounts (e.g., by region 
or district) 

6. Integrating statistics on species with 
other socio-economic statistics  

7. Completing the final risk register 
  

Establishing capacity to construct Species 
and Ecosystem Extent Accounts and 
integrate them with other statistics will be 
fundamental to taking this initiative 
forward.  It is understood there have been a 
number of recent initiatives coordinated by 
UN Statistics Division, UN Economics 
Commission for Africa and World Bank to 
build capacity within the Uganda Bureau of 
Statistics (UBOS) and other institutions 
related to environmental-economic 
statistics.  This provides a strong 
foundation of help take this work forward. 
UBOS, in particular the department 
established for currently compiling 
Environment and Agricultural Statistics, 
will be a key implementing partner in this 
regard. For example, by ensuring the scale 
at which species and ecosystem accounts 
are constructed will be such that they can 
be integrated with wider environmental, 
agricultural and socio-economic statistics 
at a spatial resolution that supports both 
aggregate analysis and on-the-ground for 
decision making. 
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1.0 Introduction 

The half-day stakeholder consultation workshop on Biodiversity accounting was 

organized by the National Planning Authority (NPA), the National Environment 

Management Authority (NEMA) and Uganda Bureau of Statistics (UBOS) with financial 

support from the UNEP- World Conservation Monitoring Center (UNEP-WCMC). The 

workshop was held on Friday 29 January 2016 at Hotel Africana, Kampala.  

This was motivated by the formidable contribution of biodiversity and natural resources 

to Uganda’s economy over the years. This notwithstanding, it was noted that Uganda’s 

Natural Resource Capital is depreciating by year driven by indiscriminate exploitation 

coupled with limited economic appreciation of biodiversity. It was against such a 

background that NPA partnered with NEMA and UNEP-WCMC to organize the 

inception workshop on biodiversity accounting. 

1.1 Objectives of the Workshop 

The main objective of the workshop was to introduce biodiversity accounting to 

stakeholders and deliberate on the key policy questions that biodiversity accounting 

information can help answer in Uganda. The specific objectives of the meeting were:  

(i) to get stakeholders’ appreciation of the importance of biodiversity accounting 

in taking forward the national development agenda  

(ii) to agree on the key policy questions to be addressed by biodiversity 

accounting; 

(iii) provide an insight into existing data that can inform biodiversity accounting; 

(iv) to develop a roadmap for biodiversity accounting. 

 

1.2 Participants  

The workshop was attended by key players in biodiversity and development drawn from 

Government Ministries, Departments and Agencies, Academia, Civil Society 

Organizations, and the Development Partners. These included representatives of the 

National Environment Management Authority (NEMA), National Planning Authority 

(NPA), Ministry of Tourism, Wildlife and Antiquities (MTWA), Uganda Wildlife Authority 

(UWA) National Forestry Authority (NFA), National Biodiversity Data Bank, Makerere 

University, Uganda Bureau of Statistics (UBOS), Nature Uganda, Wildlife Conservation 

Society (WCS) and UNEP WCMC among others.  
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1.3 Flow of Proceedings 

1.3.1. Welcome Remarks 

The workshop was chaired by Achilles Byaruhanga, the Executive Director of Nature 

Uganda who delivered the welcome remarks. He expressed his delight that Biodiversity 

was taking center stage and commended NPA for taking lead in bringing biodiversity 

accounting in national planning. He further observed that for a long time, the 

Environment and Natural Resources (ENR) sub-sector has been categorized as “other 

things” that don’t deserve adequate attention since they are not among the primary 

growth sectors. However, this trend is gradually shifting in in many countries including 

Uganda 

He informed the participants that factoring biodiversity in the national accounting system 

will not only increase the appreciation of the contribution of the environment and natural 

resource sector to national development, but will also help in building a case to justify 

increased budgetary allocation to the sector. He thanked all participants for turning up.  

1.3.2. Official Opening Remarks 

These were delivered by the Head of Production and Trade Planning at the National 

Planning Authority, Mr. Ronald Kaggwa. He welcomed the mission from UNEP- World 

Conservation Monitoring Center in Cambridge and wished them the best stay in 

Uganda. He informed the participants that the scoping workshop was imperative since it 

attempts to assess whether measurements of Uganda’s economic growth captures the 

values of biodiversity and will focus on measuring economic growth beyond Gross 

Domestic Product (GDP).  

He reiterated the essence of the project in assessing Uganda’s accounting system 

remarking that over 70% of Uganda’s wealth is natural capital. For this reason, he 

emphasized that Uganda should take stock of the trends of its natural capital stock 

while assessing its impact on livelihoods.  

Mr. Kaggwa also noted that about half of the fishing factories have closed because of 

shortage of fish for regional and global markets.  He stressed that trade policies should 

therefore be linked with biodiversity and the trade agreements should be informed by 

the natural resource base.  

He further observed that the biodiversity accounting initiative will not only support the 

implementation of SDGs and achievement of Aichi targets but also advance the 

implementation of Green Economy principles as elaborated in Uganda Vision 2040 and 

Second National Development Plan (NDPII). He emphasized that the biodiversity 

accounting initiative will go a long way in supporting formulation of monitoring indicators 
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on biodiversity that will help track progress and stock over the years. He also noted that 

biodiversity accounting is a new area in Uganda and capacity building in this area is 

required. 

He concluded by stressing that it was against the aforementioned background that 

UBOS, NPA and NEMA, with support from UNEP WCMC partnered to develop  a 

project to pilot Biodiversity Accounting in Uganda to support national accounting on an 

environmental basis. Lastly, he elaborated the objectives of the workshop as listed 

above after which he declared the workshop open.  

2.0 Presentation  

Three technical presentations were made on the following: 

2.1  Biodiversity Accounting Initiatives in Uganda by Mr. Ronald Kaggwa and 

 Mr. Masiga Moses of the ENR Associates 

It focused on the motivation for natural resource accounting which included; 

(i) The low public resource/budgetary allocations to the ENR sector; 

(ii) Increasing pressure for degazettement  of protected areas;  

(iii) To consolidate efforts of ENR reforms as provided by the NEMP 1994 for 

instance developing capacity in the MFPED (UBOS, BOU). 

The presentation also enumerated a number of past attempts at undertaking natural 

resource accounting which included studies undertaken at the national, regional and 

global level. The presentation emphasized that the measurement of natural capital 

including biodiversity is pertinent for economic growth and development. Biodiversity 

accounting will improve visibility of biodiversity and facilitate the formulation of 

strategies, planning, policy and decision making in Uganda. The presentation 

recommended stakeholder capacity building on the issues of valuation of natural 

resources that is still very minimal.  

2.2 Comments and Suggestions 

(i) The National Biodiversity Databank (NBDB) has released a number of reports 

including on the State of Uganda’s Biodiversity but they have not been 

reflected among the past studies and reports undertaken. 

(ii) The review of Uganda’s NBSAP incorporated reports done by the National 

Biodiversity Databank.  

(iii) The NBDB is in the process of producing the latest report on the State of 

Uganda’s Biodiversity 2015 due for release around mid - 2016. 

(iv)  There is need to consolidate all efforts to achieve national and global targets 

on biodiversity conservation.  
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(v) Many stakeholder in attendance emphasized the importance of coordination 

at national level to make biodiversity accounting a reality. 

(vi) Uganda’s sNBSAP was finalized and uploaded on the CBD website. 

(vii) What is the difference between biodiversity accounting and natural 

resource accounting?  UNEP-WCMC identified this hierarchy would be 

reviewed in their presentation. 

2.3  Brief on BIODIVERSITY FINANCING (BIOFIN) by Akullo, Project Officer of 

 the National Biodiversity Strategy Action Plan (NBSAP) at the National 

 Environment Management Authority.  

The presentation highlighted the following areas: 

(i) Biodiversity Financing Initiative is a new global partnership that will address the 

biodiversity financing challenge.  

(ii) Main target is to enable countries domesticate Biodiversity financing to 

accelerate implementation of the NBSAPs and the Aichi targets.  

(iii) The project also seeks to enable governments to organize business case 

scenarios related to biodiversity. 

(iv) Highlighted the four components of the BIOFIN which included (4 components).   

 

2.3.1 Comments and Suggestions 

(i) Botswana is one of the countries that have integrated natural resource 

accounting in its national accounting system. It should be used as a benchmark 

in undertaking Biodiversity Accounting in Uganda. 

(ii) Natural Resource Accounting includes ecosystem services accounting and 

valuation however it is still an uphill task to economically value ecosystem 

services.  

(iii) Is there a deliberate effort to come up with a clause in the National Environment 

Act to cater for biodiversity business? This will make holding the stakeholders 

accountable something that may accelerate accountability. There are sections in 

the Act that address biodiversity issues and even in other natural resource laws 

and regulations.  

(iv) It was noted that a number of biodiversity offsets and Payments for Ecosystem 

Services schemes have been identified in the revised National Environment 

Management Policy (NEMA).  The NEMA strategic plan also builds a business 

case for biodiversity. 
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2.3.2 Brief on exploring the Feasibility of Biodiversity Accounting in Uganda & 

Beyond by Steven King; UNEP- WCMC. 

(i) Explained the definition of Natural capital 

(ii) Acknowledged that Biodiversity is an important aspect of natural resource 

capital. 

(iii) Explained the different components of Natural Capital Accounting 

(iv) Identified the various elements of biodiversity that may include; Ecosystem 

diversity, Genetic Diversity and Species Diversity. Identified genetic diversity 

is not captured in the proposed biodiversity accounting framework.  

(v) Also enumerated the reasons for creation of biodiversity accounts. 

(vi) Methodology is under development using the (SEEA-EEA) 

(vii) There are a number of barriers to biodiversity accounting which have to be 

overcome. A expert workshop is planned week beginning 15th February to 

address these.  

(viii) A risk register of key ecosystem services that can guide decision making 

on the implication of trends has been made. 

(ix) A feasibility study is being undertaken in Uganda- scope of work, feasibility 

assessment.  

3.0 General Comments and Contributions 

(i) The risk register uses habitats in stock taking. However, some species are 

not restricted to one habitat. This may result in double counting and 

inaccurate stock taking. 

(ii) The linkage between the risk register and the market price should clearly be 

explained for instance what is the threshold level? 

(iii) The register will capture physical measures about biodiversity which is one of 

the first steps in evaluation. Additionally, the approach will highlight what 

biodiversity trends are declining rapidly and thus need special focus. 

(iv) How do you capture trans-boundary biodiversity resources in national 

biodiversity accounts?  

(v) Trans-boundary resources call for more commitment to consider issues such 

as regional security and social security levels to ensure that biodiversity 

services of trans boundary resources are maintained. 

(vi) Wildlife Conservation Society (WCS) is working with all departments in the 

biodiversity sector to develop a regional risk list. A well refined list to be 

developed soon that captures birds, plants and animals. They intend to 

develop a spatial map based on red list of various species.  

(vii) WCS also launched a project this year that will develop matrix highlighting 

the most vulnerable areas. This will show areas likely to be affected by 

developments of all kinds. Biodiversity offset may give a perception of 
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conservation rather than sustainable development. As such, using the phrase 

low risk is relatively more palatable to politicians.  

(viii) WCS is also planning to set up financing mechanisms for biodiversity 

financing for instance they are spearheading the formation of the Uganda 

Biodiversity Trust Fund.  

(ix) The methodology applied to generate the figures in natural resource 

accounting should be availed to stakeholders for a clear understanding of the 

results of the accounts. One of the methods entails using vegetation 

landscape classification maps to assess the types of vegetation lost since 

1994 which will guide the production of a vegetation risk map showing the 

gains and losses of vegetation overtime. 

(x)  Methodology of costing the NBSAP is clearly elaborated in the BIOFIN 

concept note. It highlights a variety of methods and it’s upon the user to 

identify the most appropriate to his or her country.  

(xi) Natural resource accounting will make use of the available information 

collated by the academia. 

(xii) There is need to build a clear coordination mechanism to ensure that the 

various initiatives on biodiversity are not duplicated. 

(xiii) The National Biodiversity Financing Guideline estimate an annual financial 

gap of $420M albeit there are weakness in the methodology of costing. There 

are plans to have this reviewed. 

  

4.0 Key Emerging issues 

(i) There are big gaps in Uganda’s biodiversity data especially on small taxa such 

as bacteria and cockroaches among others. 

(ii) Possible sources of credible data should be identified and used as focus areas 

in the data collection exercise. For instance WCS has collected data on 

endangered and endemic species.  

(iii) There is need to use current data where possible to help in accounting for 

depreciation of some species.  

(iv) Current information is based on resource availability whose absence may result 

into usage of outdated data. UBOS undertook a census of Agriculture whose 

report is to be disseminated in March 2016. It is a critical source of data. 

(v) Institutional and data mapping to collate the data is important 

(vi) There is need for a secretariat or a focal point to coordinate nation effort and 

those in Cambridge; 

(vii) There is need to understand the conceptual differences between Natural 

Resource Accounting, Ecosystem accounting, Ecosystem Service Accounting 

and Biodiversity accounting.  
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5.0 Review of Key Questions for Biodiversity Accounting in Uganda. 

UNEP-WCMC presented key policy questions responding to Uganda’s planning needs 

that had been raised during stakeholder engagements prior to the workshop. Following 

this, stakeholders were divided into four groups to prioritise key policy questions that 

biodiversity accounting information can help answer in Uganda and report back on 

priority questions. These are summarised below. 

Group 1 identified that these questions should respond to the needs of Uganda and 

must be supported by credible results: 

(i) How to inform appreciation of Biodiversity as an Asset? 

(ii) How to improve stakeholder participation and implementation in biodiversity 

management? 

(iii) How to mandate Strategic Environmental Assessment? (Should this include 

policy impact assessment of unintended consequences?) 

(iv) How to reveal and transform formal environmental education? 

(v) How to attract private finance? 

(vi) How do we capture total economic value of biodiversity alongside opportunity 

and management costs? 

Group 2 

(i) How to raise the budget allocation for Tourism, Agriculture, Wildlife and Forestry? 

(i.e., biodiversity rich sectors). 

(ii) How to raise awareness of biodiversity? 

(iii) How to inform all de-gazettement of protected areas? 

(iv) How to address human- wildlife conflict? 

Group 3 

(i) How to raise the budget allocation for key sectors depended of biodiversity? 

(ii) How can we set SMART goals and targets for biodiversity and development? 

(iii) What is the extent of ecosystem degradation and implications for biodiversity 

condition on ecosystem service delivery? 

(iv) How do we increase awareness and appreciation of biodiversity amongst policy 

makers? 

Group 4 

(i) How do we raise public awareness of the links between biodiversity condition 

and livelihoods? 

(ii) Can biodiversity accounting inform debates about de-gazettement of protected 

areas and community benefit sharing? 
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(iii) What is the extent of ecosystem degradation and how is this threatening 

ecosystem service delivery? 

(iv) How do we strengthen linkages between policy planning, finance for planning 

and policy implementation (and ensure that funding allocations appropriated by 

sectors depended on biodiversity)? 

Other Points identified in discussion 

(i) Stakeholder mapping process required to ensure all interests covered. To include 

links to the Clearing House Mechanism. 

(ii) Link biodiversity and ecosystem services to demands such as firewood supply 

(possible quantitatively). 

(iii) Establishment of ecosystem degradation ion the context of REDD+ 

(iv) Quantify restock requirements for biodiversity (e.g., to reference levels) 

6.0 Review of Data for Biodiversity Accounting in Uganda. 

UNEP-WCMC provided a review of data that had been identified during stakeholder 

engagements during previous days to support biodiversity accounting. The national 

biomass study and land cover maps were identified as useful sources of spatial data to 

assist in accounting for ecosystem diversity. UNEP-WCMC asked for contributions to 

the Excel Metadabase from workshop attendees to help frame the feasibility study.7.0  

7.0 Way Forward 

 Contributions for workshop attendees to Metadatabase / Excel sheet to support 

feasibility study and return to steven.king@unep-wcmc.org by 26th February 

2016. 

 The feasibility assessment underway will provide a platform for developing to 

secure investment for a capacity building program in Uganda to integrate 

biodiversity into national accounting and planning systems.  

 Final Risk Register to be developed after capacity building. 

 An interim committee led by NEMA will co-ordinate data collection  

 NPA to provide the secretariat to take the feasibility study forward to a full project 

implementation. 

8.0 Conclusion 

The Project concept was well received and the stakeholders are committed to 

collaborate in moving it to the next level. The policy environment is quite appropriate 

and the role of NPA in coordinating the project will be crucial. 

 

mailto:steven.king@unep-wcmc.org
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Executive summary 

This report presents a summary of biodiversity datasets and databases in Uganda. It is 
presented in four parts and an appendix, and are summarised hereunder. 

Part I: Uganda’s biodiversity and the National Biodiversity Data Bank 

In this part, there is an introduction to Uganda’s rich biodiversity.  

A number of biodiversity data and information holdings exist in Uganda. A summary of 
these is given. There is a summary of the National Biodiversity Data Bank (NBDB) data 
and information holdings. The NBDB is a pioneer of biodiversity databasing in Uganda 
and is introduced here.   

Part II: Biodiversity data holdings in Uganda 

This is an account of major biodiversity data and information holdings in Uganda. For 
each, there is an introduction and details of the biodiversity data content held. Websites 
for these data holders and where details of the activities and data held can be found are 
given. 

The NBDB database is the major data holding with both plant and animal data in 
Uganda. The database is of national coverage and spans data from the pre-1990s period. 
As such, the data held can be analysed to produce, among others, biodiversity indices 
and their trends that can be directly applied to biodiversity accounting for Uganda as 
indicated. 

Part III: Closing the biodiversity data gaps 

One applied method of closing biodiversity data gaps is through ecological modelling. In 
particular, species habitat suitability modelling has been applied all over the world to 
close such gaps. These concepts are given in this part. For example, geographic plotting 
of the species records held by the NBDB reveals gaps, especially in areas of northern 
Uganda and the Karamoja region where there has been insecurity due to civil strife, thus 
making biodiversity inventories difficult over a long period of time. However, with such 
modelling, it is shown that these gaps can plugged to some extent. 

Part IV: Conclusions and recommendations 

This part examines the rich diversity of Uganda’s biodiversity data and information 
holdings and their suitability for informing biodiversity accounting.  These holdings are 
currently disparate (especially data collection methods and standards), but fortunately 
these can be harmonised and the data be held in central biodiversity data repository, 
that can then produce national information products. Recommendations toward these 
are given. 

Appendix: A metadatabase of the datasets/ databases reviewed 

This appendix gives a metadatabase (data about data) of biodiversity data in Uganda 
that are reviewed in this report. The metadatabase also includes references to 
published products or those in various reports. 
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1 Introduction: Uganda’s Biodiversity and the National Biodiversity 
Data Bank  

1.1 Uganda’s Biodiversity 

Uganda is one of the most biodiversity rich countries in the world (Winterbottom & 
Eilu, 2006). Uganda has a diverse flora and fauna, distributed across both terrestrial and 
aquatic habitats including natural forests, and other natural ecosystems such as 
mountains, savannas, wetlands, lakes and rivers. Uganda is at the convergence of six 
phytochoria (Figure 19-2) and this makes the country one of various habitats that host 
many kinds of species. For instance, Uganda is host to 53.9% of the world’s remaining 
population of mountain gorillas, 11% (1063 species) of the world’s recorded species of 
birds (50% of Africa’s bird species richness), 7.8% (345 species) of the Global Mammal 
Diversity (39% of Africa’s Mammal Richness), 19% (86 species) of Africa’s amphibian 
species richness and 14% (142 species) of Africa’s reptile species richness, 1,249 
recorded species of butterflies and 600 species of fish. There are 30 species of antelope, 
24 species of primates, including charismatic species of Mountain Gorillas and 
Chimpanzees, and more than 5,406 species of plants so far recorded of which 30 species 
of plants are endemic to Uganda (MPS, 2013/2014).   

1.2 Biodiversity data and information in Uganda 

In Uganda, there are a number of biodiversity data and biodiversity data-related 
holdings held by individuals and institutions. The holdings, however, are largely 
disparate and diverse in nature. These holdings, taken together as a whole, cover most 
of the requirements to generate biodiversity information for stakeholders and for 
informing policy towards better biodiversity monitoring and conservation, as well as 
better environmental management. 

1.3 The National Biodiversity Data Bank: a summary  

The National Biodiversity Data Bank (NBDB) was established in 1990 as a direct 
response to conservationists’ need to have readily available data and information 
regarding the country’s biodiversity, so as to aid the decision making process within the 
country. With initial funding from USAID, the unit was established in the then Makerere 
University Institute of Environment and Natural Resources (MUIENR) to act as a central 
repository for biodiversity information within Uganda.  

Currently, the NBDB operates under the College of Agricultural and Environmental 
Sciences and is hosted within the Department of Environmental Management. 

The NBDB’s Mission Statement is: 

to inventory and monitor national biological resources and to provide 
biodiversity information to those interested in the conservation and 
sustainable utilisation of these resources  

The rationale of its establishment is explicitly reflected in its mission statement above. 
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1.4 NBDB Data and Information 

The NBDB started in a humble way with biological records kept in a filing cabinet. By 
then, computing was a relatively new field in Uganda. As time went on, the volumes of 
data collected could not be handled this way. To take advantages that come with 
computing, especially with use of Relational Database Management Systems (RDMS), we 
started exploring options for computing. To date, the NBDB has a vast database of 
Uganda’s biodiversity, comprised mainly of species’ checklists in various taxa including 
their conservation status at national, regional and global levels; historical and current 
biological observations that are well geo-referenced; a GIS database comprised of 
various Ugandan, regional and global layers in various themes; and other data 
associated with biological recordings. 

The data are analysed to produce information required for conservation planning, 
including regular assessments of the trend of the nation’s biological and ecosystem 
resources. This has resulted in the biennial reports, since 1999, on the “State of 
Uganda’s Biodiversity”, among other uses, intended to complement NEMA’s State of 
Environment reports. The data are also used to produce species’ atlases including 
predictive modelling of likelihood occurrence, for example, The Bird Atlas of Uganda 
(Carswell et al., 2005) and The East African Bat Atlas (Kityo et al., 2009). 

For more information about the NBDB, see http://nbdb.muienr.mak.ac.ug. 

http://nbdb.muienr.mak.ac.ug/
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2 Biodiversity data holdings 

2.1 Introduction 

In Uganda, there are a number of biodiversity datasets and databases. These data are 
held by organisations, and some by individuals. There are datasets in different formats, 
mostly in Microsoft Excel worksheets. Some of the databases are customised and were 
developed on different platforms, e.g., the NBDB database operates on a FoxPro for 
Windows platform (the application is called Biodiversity Data Bank, BDB), while the 
database in the Makerere University Herbarium operates on a BRAHMS platform. 

The following is an account of the currently available data holdings. 

2.2 Biodiversity data holdings accounts 

Table 2-1 shows a summary of biodiversity data held in Uganda.  

 

Database Holder Location 

The National Biodiversity Data Bank Department of Environmental Management, 
Makerere University 

Botany Herbarium Makerere University 

Zoology Museum Makerere University 

Wildlife Conservation Society Kampala 

National Forestry Authority Kampala 

National Environmental Management 
Authority (Uganda Forest Department1) 

Kampala 

NatureUganda Kampala 

The Environmental Conservation Trust 
of Uganda (ECOTRUST) 

Entebbe 

Wetlands Management Department Kampala 

Institute of Tropical Forest Conservation Bwindi Impenetrable Forest National Park and  
Mbarara University of Science and Technology 

Chimpanzee Sanctuary and Wildlife 
Conservation Trust 

Hoima and Ngamba Island 

Budongo Conservation Field Station Budongo Forest Reserve 

Conservation Through Public Health Bwindi Impenetrable Forest National Park and 
Entebbe 

                                                        

1 The precursor to the current National Forestry Authority. The database was published 
onto CDs, and there are 33 published reports for 65 forest reserves 
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National Environmental Management 
Authority 

Kampala 

Uganda Wildlife Authority Kampala 

Albertine Rift Conservation Society Kigali, Rwanda and Kampala 

Uganda Bureau of Statistics Kampala 

 

Table 2-1. A summary of biodiversity data held in Uganda



  The National Biodiversity Data Bank   7 

 

3 The National Biodiversity Data Bank 

3.1 Biodiversity data content 

The digital biodiversity data held at the NBDB are grouped as: 

1. Species checklists 
2. Species distribution records 
3. Other data 

 

3.1.1 Species checklists 

The NBDB currently has checklists for the taxa indicated in Table 3-1, together with the 
number of records for each taxon: 

 

Taxon /sub-grouping Number of species in 
the database1 

Flowering plants 4,750 

Invertebrates – dragonflies 

    butterflies 

1,356 

248 

Herpetofauna – amphibians 

                  reptiles 

78 

359 

Birds 1,010 

Mammals 524 

 

Table 3-1. Species checklists and numbers in the NBDB

                                                        

1 For some taxa, this includes sub-species 
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The species checklists mainly contain data on taxonomy, breeding status (animals) and 
dispersal, habitat specialism (e.g. water or forest dependent or users) and conservation 
status. Figure 3-1 is a screenshot of the checklist. 

 

 

Figure 3-1. The NBDB species checklist data content 

 

3.1.2 Species distribution records 

The NBDB currently holds over 150,000 distribution records for the various taxa 
indicated in Table 3-1. They are all georeferenced with reasonable precision, except for 
some bird records that were collected in the pre-1990s when the common practice was 
to record by degree squares. These are recorded for quarter-square degrees (QSDs). 
They are therefore assigned the coordinates of the centre of the square. 
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For each record, there are place names and for other details of the location of recording. 
Other data are collected such as abundance, habitat structure at the place of recording, 
etc. Figure 3-2 is a screenshot of the NBDB species’ distribution records. 

 

 

Figure 3-2. The NBDB records data content 

3.1.3 Other data 

Other data include reference literature, a gazetteer file (Figure 3-3), geospatial 
electronic data including those with environmental parameters over the country that 
are used for predictive mapping for species’ likelihood of occupancy over the country, 
protected areas, species’ habitat use, etc. 
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Figure 3-3. The NBDB Gazetteer data content 

 

3.2 NBDB data sources 

BDB contains data from the following sources: 

 Field trips by the NBDB staff/volunteers and those co-opted to collect data on 
behalf of the NBDB. Here, the field trips include inventories for students attached 
to NBDB research projects and those commissioned by external agencies. For 
example, in 1996, the Uganda Wildlife Authority commissioned the NBDB to 
carry out biodiversity inventories in the Karamoja region with the aim of 
revising the protected area system plan for the region. The resulting data and 
maps were focal in determining areas to degazette as almost the whole region 
had been gazetted before 

 Published material such as papers, reports, datasets/databases, etc. 
 Theses 
 External, e.g. NatureUganda with whom the NBDB has a data sharing 

Memorandum of Understanding, the Wildlife Conservation Society, Makerere 
University Museum and Makerere University Herbarium, etc. 

3.3 Information generated at the NBDB 

From the data, a number of various analyses have been done and various have been 
products produced. The main of these are indicated hereunder.  

 

3.3.1 Species habitat suitability modelling and species atlasing 

The NBDB, working with the then WCMC staff (Dr Jake Reynolds) developed the first 
species occurrence (georeferenced records) database for all taxa, except for lower 
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organisms. Dr Reynolds developed the first database called the Biodiversity Data Bank 
(BDB). With the rapidly expanding BDB (during the 1990s), it was possible to develop a 
country-wide species occurrence model. This is a logical model that takes into account 
observed occurrence records and environmental parameters at the area of recording to 
build a model for species occurrences. With this model, it is assumed that species will 
occur mainly in areas where environmental conditions are favourable.  

This model was tested for birds, using the occurrence records and GIS layers for 
environmental parameters. The latter were: 

1. Land Use/Cover (NBS, 1996) 
2. Mean Annual Rainfall (GOU, 1967) 
3. Altitude (GOU, 1967) 
4. Human Population Density – Uganda National Housing and Population 

Census 1995 data 
5. Ecofloristic Zones For Africa (White, 1983) 
6. Vegetation (Langdale Brown et al., 1964) 

Environmental parameters were combined in various associations for modelling. After a 
series of rigorous and model restrictive tests, for birds in Uganda, it was found that 
Mean Annual Rainfall and Vegetation were the best predictors (Tushabe et al., 2001). 
This model was employed in the production of a bird atlas for Uganda (Carswell et al., 
2005). 

The records in BDB were used, together with those from Kenya and Tanzania to 
produce a bat atlas for East Africa (Kityo et al., 2009). 

3.3.2 State of Uganda’s biodiversity and the Living Uganda Index 

The BDB records can be used to analyse biodiversity trends over the years, employing 
extrapolation and interpolation techniques. The first analyses were done for the 
production of the State of Uganda’s Biodiversity 2000 report. Since then a number of 
reports have been produced – see http://nbdb.mak.ac.ug/index.php/products. 

For the 2004 report, the species trends were adjusted to methods developed by WWF 
International to develop the ‘Living Uganda Index’ [LUI] (Jenkins et al., 2004). WWF 
International developed the Living Planet Index (LPI) that employs numbers of 
vertebrates’ occurrences. The LPI is a measure of the state of global biological diversity 
based on population trends of vertebrate species (Loh et al., 2005). For Uganda, in 
addition to the available vertebrate data, tree species numbers in protected areas were 
considered. The tree data are from the 1960s to the 2000s. The LUI was calculated with 
the data categorised for ecosystems – forest, freshwater and savanna – and Biome 
Indices developed (Figure 3-4). 

 

 

 

 

 

 

 

http://nbdb.mak.ac.ug/index.php/products
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Figure 3-4. Uganda Biome Indices (species populations) 1970-1999 

Indices were calculated that combine ecosystem area coverage over the years (forests 
and wetlands) and vertebrate species numbers (Figure 3-4) to develop the Living 
Uganda Index, LUI (Figure 3-5). 

 

Figure 3-5. Uganda Biome Indices, 1970-2000 and the LUI, ‘Living Uganda Index’ 

 

The 2006 State of Uganda’s Biodiversity Report (Pomeroy & Tushabe, 2008) shows a 
number of biodiversity indices for Uganda indicating trends, using a number of tree and 
vertebrate populations, as well as ecosystem data. Because the Uganda Living Planet 
Index and the global LPI are calculated similarly, the two can be shown in comparison 
(Figures 3-6 and 3-7). 
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Figure 3-6. The ‘Living Uganda Index’ and the Living Planet Index 

 

This shows that overall, Uganda is doing worse than Planet Earth! Of course this can be 
explained by the fewer datasets used. Another case in point is that there was rampant 
poaching in Uganda of large mammals between the 1970s and the 1980s due to civil 
strife, but as the graph shows, there has been good recovery from around 2000 due to 
improved wildlife conservation measures including enforcement. 

Figure 3-7. The LPIU compared to the global LPI, and to the Uganda Biodiversity Index 
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3.3.3 Relevance of the LUI and other indices to biodiversity accounting for Uganda 

As more data become available, the LUI and those of other indices (e.g., for ecosystems) 
figures will continue being calculated. The trends will be used to show how Uganda can 
account for her biodiversity over the past and current years, and could show projections 
for future country biodiversity trends.  

There is a potential to get physical data such as climate, water quality, rainfall, etc. 
These could be integrated into the analyses for different kinds of products. 

4 Botany Herbarium, Makerere University 

The Makerere University Herbarium is housed in the Department of Biology, School of 
Biological Sciences at Makerere University. The Makerere University Herbarium was 
established in 1945 at Makerere University. It is one of the most important sections 
used in botanical research, training in taxonomy and reference for many local and 
international researchers and research institutions. 

The herbarium houses about 38,000 collections (including ca. 120 type specimens) of 
plants from Uganda and other countries. The herbarium serves the students’ 
community, staff and researchers from all over the world in botanical and related 
research, determination of plant species and training.  

4.1 Biodiversity data content 

The Herbarium has computerised some of the specimens’ data and other field data 
collected over time. Data content include species taxonomy and specimens data which 
include: 

 Date of recording 
 Place of recording and geographic coordinates 
 Plant description, e.g. phenology 
 Habitat description 
 Floral zone 
 Altitude 

 

The data are held in a BRAHMS (Botanical Research And Herbarium Management 
System) database. 

 

Website:  http://cns.mak.ac.ug/makerere-university-herbarium 

 

5 Zoology Museum, Makerere University 

The Zoology Museum is housed in the Department of Biology, School of Biological 
Sciences at Makerere University. The Zoology Museum has the largest collection of 
animal specimens in Uganda. In addition, the Museum has some specimens collected 

http://cns.mak.ac.ug/makerere-university-herbarium
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outside Uganda. In addition to curation, the Museum also serves as a teaching facility for 
zoological sciences. 

5.1 Biodiversity data content 

The Museum has computerized some of the specimens’ data and other field data 
collected over time. Data computerised are those for specimens of dragonflies, 
grasshoppers, moths, butterflies, amphibians, reptiles, birds and mammals. Data 
content include species taxonomy and specimens data which include: 

 Date of recording 
 Place of recording and geographic coordinates 
 Survey method/technique 
 Habitat description 
 Altitude 
 Other data for the specimen, e.g., age, sex and other vital information the 

recorder deems fit to include 

 

6 Wildlife Conservation Society – Uganda 

The Wildlife Conservation Society (WCS) has been supporting conservation in Uganda 
since 1957. WCS’s mission reads: WCS saves wildlife and wild places worldwide through 
science, conservation action, education, and inspiring people to value nature. Among the 
activities WCS carries out are biodiversity inventories, computerising the data, analyses 
and publication. 

6.1 Biodiversity data content 

WCS’s data include species’ checklists, which contain taxonomy, and species’ 
distribution data (georeferenced). The species distribution data include: 

 Date of recording 
 Place of recording and geographic coordinates 
 Survey methods and techniques 
 Quantitative data 
 Species nesting  

 

6.2 Information generated 

WCS have collected census data on species such as primates and crocodiles for both the 
Kidepo Valley and Murchison Falls National Parks.  In addition WCS have coordinated 
biodiversity surveys in Virunga National Park, Bugoma Central Forest Reserve, 
Kabwoya Wildlife Reserve and Kasio Tonya Community Wildlife Area.  These surveys 
have included mammal and bird surveys, supplemented in some studies with 
amphibian, reptile and plant surveys.  More generally, in 2003 WCS completes an 
assessment of biodiversity within sub-national areas within the Albertine Rift, including 
relevant areas of Uganda.  This included a review of the status of the following taxa: 
mammals; birds; reptiles; amphibians; fish, butterflies and plants.  
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WCS are also contributing to the construction of a National Redlist for seven taxa 
(mammals, birds, reptiles, amphibians, butterflies, dragon flies and plants) in Uganda.   
This work has identified all known sites and locations where the assessed species for 
red listing have been recorded, together with their coordinates and in some cases actual 
species sighting locations. A majority of the RedList species are located inside protected 
areas (national parks, central forest reserves, wildlife reserves and wetlands). 

WCS uses the species inventories data and mapping to produce various maps of species 
occurrence, among other. The inventories and mapping are also used in ecological 
modelling. Various maps of areas of weighted biodiversity conservation values have 
been produced – see for example, Ayebare et al, 2013. 

Website: http://programs.wcs.org/uganda  

7 The National Forestry Authority 

7.1 Biomass Monitoring 

The National Forestry Authority (NFA) carries out biomass monitoring. This involves 
periodic inventories that deal with determining the status of woody biomass stocks all 
over the country, both within and outside protected areas. It is done by physical 
assessment of land cover and trees in a grid of sample plots, data analysis and 
integration with land cover mapping. 

7.1.1 Data collected for biomass monitoring 

For each plot, all trees equal or more than 3cm in diameter are measured at breast 
height level which is traditionally 1.3m above the ground.  

Data recorded for every tree are: 

 Dbh- diameter at breast height corrected to the nearest centimetre 
 Bole – height from the ground to the first major branching 
 Height – total height of the tree 
 Crown – width of the crown of the tree as distended on the ground 
 Species- the species of the tree is identified and recorded 

In addition, when all the trees have been measured, the tree cover of the plot is 
assessed. Each land cover type or crop in the plot is given a percentage of the area it 
covers. Percentages are given to the nearest 5%. 

These parameters are recorded on a predesigned field form. The filled forms are 
checked by a field coordinator before data are entered into the computer.  

7.1.2 Information generated 

After data entry, NFA staff use DBASE and TREECAL programs in particular to do volume 
calculations. Tree volume is computed using one of 3 models depending on the diameter 
class the tree falls. The models are: 

 3 to 20cm 
 21 to 50cm 
 More than 50cm 

http://programs.wcs.org/uganda
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Volume is converted to weight and trees of the same plot are summed up to give total 
weight of the plot. A 50 by 50m plot is 2,500 square meters which is a quarter of a 
hectare. To extrapolate plot data to a hectare, plot weight is multiplied by 4. After this, 
analysis could be done to extract information such as average biomass stock per class, 
sub-strata, region, etc. 

The data are used to produce a land cover map for Uganda (Figure 19-5). 

7.2 Uganda Forest Biodiversity Database 

The Forest Department was the precursor to the National Forestry Authority. The 
Department carried out inventories in Uganda’s protected forests estate. In addition, 
three former forest reserves that were later gazetted as national parks were surveyed. 
These are: Kibale Forest National Park, Bwindi Impenetrable National Park and 
Rwenzori Mountains National Park. The surveys were carried out of 65 protected areas 
(largest forest reserves (of area >5,000 ha) in addition to the national parks) between 
1991 and 1995. The inventoried taxa were: trees and shrubs, birds, butterflies, moths 
and small mammals. 

Databases were developed between 1994 and 1996 in MS Access 97 for each taxon 
(Viskanic, 1999). In addition, 33 reports were published (each covering either a major 
protected area or a number of small contiguous reserves) with details of methods and 
the recorded species among other things. 

7.2.1 Biodiversity data content 

An entity-relation diagram, for example for birds, is shown below (Figure 7-1) for 
reference. The main data structure (different for each taxon) include: 

 The table of localities contains data for the protected area. The file structure is 
the same for each database. 

 The taxon table contains data for the taxon. This includes taxonomy, global 
distribution, conservation value and ecological type. 

 The distribution table detailing the species recorded and also those extracted 
from published data, marked as ‘Previous’.  
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Figure 7-1. An entity-relation diagram for the birds database 

 

The data are in public domain and are published on a CD and in the 33 published 
reports. The CD also contains all the reports in Adobe Acrobat format. It also has a user 
manual file that describes the database structure. 

Website: http://www.nfa.org.ug  

 

8 NatureUganda 

8.1 Introduction  

NatureUganda develops and implements a range of programme activities aimed at 
fulfilling her mission, which is: promoting the understanding, appreciation and 
conservation of nature.  

Conservation is done in two broad categories: sites and species. Sites conserved include 
Important Bird Areas and Ramsar sites. Species include: 

 Grey Headed Gulls 
 Lesser Flamingo 
 Grauer's Swamp Warbler 
 Blue Swallow 
 Grey-crowned Crane 

 

http://www.nfa.org.ug/
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These species are being conserved through implementation of specific projects, whose 
details are found at http://www.natureuganda.org/programs.html.  

In addition, NatureUganda is running other conservation projects and has concluded 
many others over the years. Details of these can be found on the same web page. 

8.2 Biodiversity data content 

NatureUganda has three main datasets. These are: 

1. Bird counts in IBAs 
2. Data on Important Bird/ Biodiversity Areas 
3. Important Bird/ Biodiversity Areas Monitoring 
4. Bird Population Monitoring 
5. African Waterbird Monitoring 

The data are all georeferenced with GPS grid coordinates. Some data are quantitative 
and others are presence data. Data are regularly updated, with update periods of six 
months and one year. 

8.3 Information generated  

The data and research are used for production of a number of publications, whose 
details are found at http://www.natureuganda.org/resources_books.html. There are 
other research and monitoring programmes going on at NatureUganda, found at 
http://www.natureuganda.org/research_&_monitoring.html. These include monitoring 
the Important Bird Areas of Uganda, waterfowl, bird populations, raptors and blue 
swallows. These have resulted in a number of publications. 

 

9 ECOTRUST 

9.1 Introduction  

The Environmental Conservation Trust of Uganda (ECOTRUST) is a non-governmental 
environmental conservation organisation established in 1999. ECOTRUST’s vision is of: 
a healthy environment with prosperous people' and a mission, 'to conserve natural 
resources and enhance social welfare by promoting innovative and sustainable 
environment management in Uganda’.  

ECOTRUST is involved in five major programme areas. These are: 

1. Restoration, conservation and management of ecosystems critical in the 
conservation of biodiversity 

2. Promotion of sustainable land and water use as well as sustainable economic 
development 

3. Promotion and adoption of renewable energy and alternative energy sources 
4. Management and control of pollution 
5. Land Trust Programme: diversifying land for conservation 

 
Details of these programmes are at http://ecotrust.or.ug/programme-areas.  

http://www.natureuganda.org/programs.html
http://www.natureuganda.org/resources_books.html
http://www.natureuganda.org/research_&_monitoring.html
http://ecotrust.or.ug/programme-areas
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9.2 Biodiversity data content 

ECOTRUST’s database is called Trees for Global Benefit. The data in the database are 
georeferenced with GPS grid coordinates. The data include the tree species on the farm, 
number of trees, tree growth rates, and tree survival. Others are tree absolute counts 
and measurements of tree dbh, height, crown and width for computation of growth 
rates. 

Data are annually updated. 

Website: http://ecotrust.or.ug  

 

10 Wetlands Management Department 

10.1 Introduction 

The Wetlands Management Department (WMD), under the Ministry of Water and 
Environment is mandated to manage wetland resources. Its goal is to sustain the 
biophysical and socio-economic values of the wetlands in Uganda for present and future 
generations. 

One of the key obligations of Wetlands Management Department is to survey, quantify 
and map all wetlands in Uganda in order to provide a knowledge base for wetlands 
management and decision making.  In the early 1990s, wetland mapping and 
inventorying was carried out. The mapping was based on fieldwork, analysis and 
interpretation of satellite images. The images used were from SPOT (Satellite Pour 
l’Observation de la Terre), a French optical imaging satellite firm, producing images of 
high resolution. Images were interpreted and ground-truthed to produce wetland 
vector polygons. During the ground-truthing and inventory process, wetland section 
observation and wetland monitoring site forms were used to collect attribute 
information, which was later linked to the wetland polygons using ArcGIS software. All 
this data is currently stored in the National Wetland Information system (NWIS) at 
Wetlands Management Department. The type of data that was collected and is available 
in NWIS is summarised below. 

10.2 Biodiversity data content 

Name of Database: National Wetlands Information System commonly known as NWIS 
(both in NWIS Access and also NWIS GIS). Figure 10-1 is a screenshot of NWIS. 

 

http://ecotrust.or.ug/
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Figure 10-1. The National Wetlands Information System (NWIS) database 

Key fields documented: 

For each wetland section observation sites, the following information is collected; 

 General  and location information for the wetland (e.g. date of data 
collection, district, compiler’s names) 

 Wetland ID information (wetland code, name of wetland, local name of 
wetland) 

 Observation site identification (site code, map sheet no, map name, 
coordinates – eastings and northings, sub county at observation site, 
parish at observation site, village at observation site) 

 Wetland type at observation site 
 Ecological features at observation site (vegetation type at site, any other 

ecological features) 
 Species at site – fish, reptiles, birds, and mammals at site,  
 Uses of wetland resources/products and goods at observation site 
 Land use and major developments in the catchment around the 

observation site 
 Land ownership at observation site 
 Conservation measures undertaken at the observation site 

Data are held in NWIS Access, an MS Access database and in NWIS GIS. The ambition is to 
update the database every 2–5 yeras, with the most recent observations being from 
2013. 
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11 Institute of Tropical Forest Conservation 

The Institute of Tropical Forest Conservation (ITFC) is a post-graduate institute 
established in 1991 under Mbarara University of Science and Technology, focused on 
research, training and monitoring for conservation management. ITFC is located just 
inside Bwindi Impenetrable National Park. 

11.1 Biodiversity projects and data collected 

ITFC is currently involved in several biodiversity projects. These are: 

1. Mountain Gorilla Research together with MPI-EVAN (Max Plank Institute for 
Evolutionary Anthropology). This project takes a multi-disciplinary approach to 
studying the social system of Bwindi Mountain gorillas by combining field 
observations of ecological conditions, gorilla behaviour, habitat utilisation, and 
demographic events with hormonal measurements and genetic analysis. 

2. Multiple Use Program. This project, introduced in 1994 is aimed at seeking 
ways of accommodating the needs of traditional forest users while at the same 
time maintaining biodiversity of the forest. It also aims to help mitigate the local 
people/park management conflict in Bwindi. 

Activities include participatory rural appraisal (interviews and observations), 
herbarium specimen collection (for botanical identification of the plants) and 
determining the plant resource density and distribution in the protected areas. 
ITFC undertakes assessments of the presence, abundance and distributions of 
the plants requested by local people, so as to recommend to the protected areas 
managers types and quantities of plants to be harvested by the local people. 

ITFC makes follow-up monitoring studies to assess the impacts caused by 
harvesting of the recommended plants. The monitoring of such plant harvest 
involves annual measurement of how much plant material (stem growth rates, 
bark productions, fruits, etc.) that is produced, any observable plant harvest 
impacts such as yellowing of leaves and fungal attacks and any other illegal 
activity such as setting up of snares and signs of timber and pole cutting. This is 
to help in revising the initially recommended harvest quota upwards or 
downwards. 

3. TEAM Network. Tropical Ecology Assessment and Monitoring (TEAM) Network 
(http://www.teamnetwork.org) is a global network of field sites in tropical 
forests, where climate and biodiversity data have been collected for almost a 
decade, to monitor long-term trends in tropical ecosystems. Data are uploaded 
immediately after being collected in the field, and these form a basis for an ‘early 
warning system’ on the status of biodiversity to effectively guide policy and 
conservation action.  

ITFC implements the TEAM program in Bwindi Impenetrable National Park in 
close collaboration with Uganda Wildlife Authority (UWA). Data are collected on 
climate, terrestrial vertebrates and vegetation. An automated climate station was 
set up near the institute to collect daily weather data (rainfall, temperature, 
relative humidity and solar radiation). 

Six 1-hectare permanent sample plots were established for vegetation 
monitoring, two in each of the lower, middle and higher altitude zone of BINP. In 

http://www.teamnetwork.org/
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each plot, all trees, tree ferns and lianas with a diameter-at-breast-height of at 
least 10 cm are mapped, measured and identified.  The vegetation plots are 
measured each year between December and February (dry season).  

The data set of any TEAM site may be publicly accessed from 
www.teamnetwork.org  after signing the terms and conditions of a Data use 
agreement. 

ITFC has implemented a number of other past projects. These are listed at 
http://itfc.must.ac.ug/past-projects.  

A number of MSc and PhD student projects have been carried out and supervised from 
ITFC since 1988. These have resulted in theses, for which most of the hard copies are 
available in ITFC's library. These are listed at http://itfc.must.ac.ug/theses-sumary.  

Website: http://itfc.must.ac.ug 

 

12 Chimpanzee Sanctuary and Wildlife Conservation Trust 

12.1 Introduction 

The Chimpanzee Sanctuary and Wildlife Conservation Trust (CSWCT) in Uganda was 
established as a combined national and international initiative and a globally 
recognized collaborative conservation effort. CSWCT is working towards developing 
and implementing a long-term strategy for conservation of chimpanzees and their 
habitat, with the immediate purpose of establishing a chimpanzee sanctuary on Ngamba 
Island in Lake Victoria, and such other places in Uganda as the trustees may acquire. 

The Ngamba Island Chimpanzee Sanctuary was established in 1998 for the care and 
welfare of entrusted animals while conserving as far as possible the ecosystem of the 
island. 

12.2 Research 

CSWCT engages in research, the main focus being on the following: 

1. Chimp monitoring 

CSWCT has established a chimp monitoring system that is implemented by 
trained personnel from the local communities. This is being done in 5 sub-
counties in Hoima and Masindi districts. The purpose is to understand chimp 
distribution and chimp movement in private forests and relate it with any 
proposed plan for effective interventions. 

2. Socio-economic surveys 

CSWCT conducts socio-economic surveys related to demographic characteristics 
with the impact CSWCT and other government projects/programs make on the 
people’s livelihoods. 

3. Ecological survey 

http://www.teamnetwork.org/
http://itfc.must.ac.ug/past-projects
http://itfc.must.ac.ug/theses-sumary
http://itfc.must.ac.ug/
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Knowing ecological changes in the private forests and how they affect the 
survival of the chimpanzees is an important component within CSWCT’s 
programmes.  

4. Land use planning 

CSWCT has made a survey to assess the existing land use practices and land use 
changes over time in Hoima, Masindi and Buliisa districts, with an ultimate goal 
of proper land use planning. This survey shows that degradation is at a high rate 
for high agricultural productivity and the communities are still ignorant of their 
actions to the environment. What can be done is a question of progressive 
studies on land use changes. 

12.3 Biodiversity data collected 

There are two stations in Uganda: Hoima and Ngamba Island. 

1. CSWCT, Hoima 

CSWCT, Hoima collects and has computerized the following data: 

Mammal data: 

These are data especially for chimpanzees, black and white colobus monkeys, grey-
cheeked mangabeys, red-tailed colobus monkeys, baboons and vervet monkeys. These 
data are geo-referenced with GPS location coordinates. For monkeys and baboons, 
group size numbers are recorded, and for chimpanzees, nest censuses are carried out. 
These numbers can be used to estimate abundances.  

Other data collected for the species include height above ground at which the species 
was observed, number of animals and observed activities for the animal(s). The tree 
species used for chimpanzee nesting are recorded. 

CSWCT also collects other mammal sighting other than primates on private land, and 
these data are also geo-referenced. 

Tree species data and human impacts data: 

CSWCT collects trees inventory data, for private forests in addition to human impacts on 
private forests. 

2. CSWCT, Ngamba Island 

On Ngamba Island, CSWCT collects data for Nile monitor lizards, fruit bats and spotted-
necked otters. Data collected include observation site, species’ activities observed, 
weather and numbers. 

Website: http://ngambaisland.org/ 

 

13 Budongo Conservation Field Station 

The Budongo Conservation Field Station (BCFS) was founded in 1990. Since its 
inception, BCFS has blended research and conservation to ensure sustainable 
management and utilisation of the Budongo Forest Reserve as a model for tropical rain 
forest management. BCFS aims to continue generating world-class scientific research on 

http://ngambaisland.org/


  Conservation Through Public Health   25 

 

primates and topical forest ecology as well as diversifying their research programme to 
encompass other biological taxa, and to use this information to support policy 
development, conservation action and sustainable resource management. 

BCFS works closely with Makerere University's School of Forestry, Environmental and 
Geographical Sciences as well as the College of Veterinary Medicine, Animal Resources 
and Bio-Security in different research activities. 

BCFS offers research facilities for staff and students from various Ugandan and 
international universities. BCFS also offers internship opportunities for university 
students studying Forestry, Conservation Biology and Wildlife Veterinary Medicine. In 
addition to these links with academia, BCFS collaborates with statutory institutions 
such as the National Forest Authority and Uganda Wildlife Authority to promote 
conservation initiatives and the Uganda National Council for Science and Technology to 
undertake various research and long-term monitoring projects. 

13.1 Biodiversity data collected 

Currently, the digital data computerised are grouped as:  

1. Chimpanzee behaviour (BCFS has two habituated chimpanzee communities and 
the chimps are used for research purposes only). 

2. Chimpanzee parentage 
3. Tree phenology for marked trees along 2 km transects at 6 sites – Kaniyo-Pabidi, 

W36, W21, N3, N15, B4 
4. Snare recovery patrol data (geo-referenced) 
5. Amphibian occurrence – this has just started 

 

Website: www.budongo.org 

14 Conservation Through Public Health 

Conservation Through Public Health (CTPH), a non-governmental organisation, project 
set up parasitological research in 2005, in partnership with Uganda Wildlife Authority, 
Uganda Wildlife Authority, Cornell University and with financial support from the John 
D and Catherine T. MacArthur Foundation, United States Fish and Wildlife Service, and 
Bayer Pharmaceuticals as a first step towards establishing a long-term gorilla health 
monitoring system in Uganda Wildlife Authority. The research is expanding to include 
other pathogens including protozoa, bacteria and viruses. 

Since the 1980s, there has been short-term research on gorilla health, which means 
there   has been no baseline data. CTPH’s long term wildlife health monitoring system 
involves regular non-invasive wildlife health monitoring where park staff and members 
of the Human and Gorilla Conflict resolution team (HUGO) collect faecal samples from 
gorillas at regular intervals, and when the samples are abnormal, as well as, when 
gorillas range or forage in community land. Sample analysis is conducted at a CTPH 
Field Clinic for Gorillas and other animal species. 

http://www.budongo.org/
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14.1 Biodiversity data collected 

Basically, CTPH is concerned with gorilla and human health. Gorilla faecal data are 
collected from both habituated and un-habituated groups. During data collection, GPS 
readings are taken and therefore these can be used to infer to gorilla locations and 
ranges. 

To more accurately assess cross-species disease transmission through comparative 
laboratory analysis, samples are also collected from humans and livestock in 
partnership with the local health centres and community animal health workers to test 
for the same diseases being analysed in the gorillas.  

Other data include samples taken from Queen Elizabeth National Park, where faecal 
data has been obtained from buffalo. 

Website: www.ctph.org 

 

15 National Environmental Management Authority  

The National Environmental Management Authority (NEMA) is mandated as the 
principal agency in Uganda responsible for the management of the environment by 
coordinating, monitoring, regulating, and supervising all activities in the field of 
environment. The Mission of NEMA is: to promote and ensure sound environmental 
management practices for sustainable development.  

 

NEMA has a number of biodiversity related datasets that have been used to produce: 

1. Sensitivity Atlas for the Albertine Graben 
2. The Wetland Atlas of Uganda 
3. Atlas of Our Changing Environment 

NEMA produces the national state of environment reports. 

 

Website: http://www.nemaug.org  

 

 

16 Uganda Wildlife Authority 

Uganda Wildlife Authority (UWA) is mandated to ensure sustainable management of 
Uganda’s wildlife resources and supervise wildlife activities in Uganda both within and 
outside the protected areas. UWA is a semi-autonomous government agency that 
conserves and manages Uganda’s wildlife for the people of Uganda. The agency was 
established in 1996 after the merger of the Uganda National Parks and the Game 
Department. 

UWA carries out routine animal censuses in wildlife protected areas to monitor animal 
population trends and distribution patterns across the country (UWA, 2015). Data 

http://www.ctph.org/
http://www.nemaug.org/
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collected include wildlife species distribution, abundance patterns and seasonal 
variations.  Information generated from these is vital in evaluating various management 
options and questions, such as the conservation importance and significance of certain 
ecosystems.  

The numbers of wildlife species recorded over the years can be used to show animal 
trend populations. Table 16-1 shows medium to large mammal population trends since 
the 1960s. 

Species 1960s 1982-1983 1995-1996 1999-2003 2004-2006 2007-2010 2011-2014 

Buffalo 60,000 25,000 18,000 17,800 30,308 21,565 36,953 

Burchell's Zebra 10,000 5,500 3,200 2,800 6,062 11,814 11,888 

Elephant 30,000 2,000 1,900 2,400 4,322 4,393 5,739 

Rothschild’s Giraffe 2,500 350 250 240 259 984 880 
 Hartebeest 25,000 18,000 2,600 3,400 4,439 4,099 9,667 

Hippopotamus 26,000 13,000 4,500 5,300 7,542 6,580 5,838 

Impala 12,000 19,000 6,000 3,000 4,705 33,565 33,565 

Topi 15,000 6,000 600 450 1,669 845 2,222 

Ugandan Kob 70,000 40,000 30,000 44,000 34,461 54,861 77,759 

Waterbuck 10,000 8,000 3,500 6,000 6,493 12,925 12,222 

Common Eland 4,500 1,500 500 450 309 1,409 1,351 

Grant's Gazelle 1,800 1,400 100 50 0 0 57 

Roan Antelope - Sub-spp 
langheldi 

700 300 15  7 0 5 20 

Beisa Oryx - Sub-spp beisa  2,000 200 0 0 0 0 0 

Black Rhino 400 150 0 0 0 0 0 

Lord Derby’s Eland 300 0 0 0 0 0 0 

Northern White Rhino 300 20 0 0 0 0 0 

Eastern Black Rhino 400 150 0 0 0 0 0 

Southern White Rhino     8 11 17 

Lion      408 493 

Mountain Gorilla1    320 302  400 

Chimpanzee2    4,950    

Table 16-1. Overall large mammal populations for some species in Uganda since the 1960s (UWA, 2015)

                                                        

1 For Bwindi Impenetrable Forest NP only 
2 For Kibale Forest NP only 
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Spatial surveys are regularly carried out for the protected areas, and from these, UWA 
produces maps of animal distributions and relative densities for protected areas. 

Other datasets held include: 

1. Population estimates of the large to medium mammals and diurnal primates in 
Uganda’s forest Parks and Budongo Forest (1993-2000) 

2. Lion populations (1977-2010) 
3. The Nile Crocodile populations in Murchison Falls National Park (1969-2013) 
4. Chimpanzee population trends (1989-2003) 
5. Mountain Gorilla population trends (1989-2011) 

Website: www.ugandawildlife.org  

17 Albertine Rift Conservation Society 

The Albertine Rift Conservation Society (ARCOS) is a regional conservation organisation 
that focuses on the conservation of the Albertine Rift biodiversity. ARCOS’s overall goal 
is to enhance conservation of critical ecosystems and promote sustainable development 
in the Albertine Rift through collaborative actions between various partners in the 
region. ARCOS was founded in 1995. 

ARCOS’s mission statement reads: To enhance biodiversity conservation and sustainable 
management of natural resources in the Albertine Rift region through the promotion of 
collaborative conservation action for nature and people. 

The Albertine Rift is the western branch of the African Rift Valley, extending from the 
northern tip of Lake Albert to the southern tip of Lake Tanganyika, straddling the 
borders of 6 different countries: eastern part of Democratic Republic of Congo, western 
part of Uganda, Rwanda, Burundi, Tanzania and northern part of Zambia. 

17.1 Biodiversity data collected 

Among ARCOS’s programmes, is the Albertine Rift Biodiversity Monitoring and 
Information Systems (ARBMIS). ARBIMS among other objectives, aims at compiling 
biodiversity data and information within the region and sharing them among partners. 

Further information can be found at 
http://www.arcosnetwork.org/index.php/en/information-system.html.  

 

Website: http://www.arcosnetwork.org 

 

18 Uganda Bureau of Statistics 

The Uganda Bureau of Statistics (UBOS) is the principal data collecting, processing, 
analysing and disseminating agency responsible for coordinating and supervising the 
National Statistical System.  

Among the data collected, are agricultural statistics. UBOS carries out the Uganda 
Census of Agriculture (UCA). The latest is for 2008/9, whose main objective was to 

http://www.ugandawildlife.org/
http://www.arcosnetwork.org/index.php/en/information-system.html
http://www.arcosnetwork.org/
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establish a system of Food and Agriculture Statistics (FAS) for providing timely 
information to inform policy and planning. 

The report presents the findings relating to area, production, yields and disposition of 
major crops. The report also presents agricultural holding characteristics such as the 
number of agricultural households, the number and location of parcels, the number of 
plots as well as the mean plot sizes for each crop, parcel ownership and average holding 
size. 

Tables 18-1 and 18-2 show the percentage distribution of agricultural households by 
crop and region in 2008 and 2009. 

 

Region Central Eastern Northern Western Total  
Crop Number % Number % Number % Number % Number % 

Maize 410,332 23.5 578,363 33.2 296,523 17.0 457,798 26.3 1,743,016 100 
Finger Millet 16,366 4.0 74,576 18.2 119,782 29.2 199,017 48.6 409,740 100 
Sorghum 11,325 1.9 186,898 30.8 336,194 55.5 71,849 11.9 606,266 100 
Rice 3,340 3.2 45,950 44.4 27,676 26.7 26,605 25.7 103,570 100 
Beans 366,262 22.0 333,138 20.0 269,514 16.2 695,843 41.8 1,664,756 100 
Field Peas 1,051 0.8 25,598 20.1 66,792 52.5 33,863 26.6 127,303 100 
Cow Peas 907 1.3 35,822 51.4 29,189 41.9 3,727 5.4 69,644 100 
Pigeon Peas  0.0 2,093 3.3 59,549 94.3 1,537 2.4 63,179 100 
Groundnuts 89,243 13.7 159,329 24.4 238,044 36.4 167,178 25.6 653,793 100 
Simsim 2,006 0.6 34,125 10.6 284,679 88.3 1,503 0.5 322,313 100 
Soya Beans 1,943 2.9 28,906 43.3 25,223 37.8 10,645 16.0 66,718 100 
Banana (Food) 459,555 33.2 209,283 15.1 19,649 1.4 696,102 50.3 1,384,590 100 
Banana (Beer) 57,579 40.2 8,878 6.2 799 0.6 76,019 53.1 143,275 100 

Banana (sweet) 31,802 33.5 10,519 11.1 14,164 14.9 38,463 40.5 94,948 100 

Cassava 278,854 24.8 373,285 33.2 202,048 18.0 271,150 24.1 1,125,337 100 

Sweet Potatoes 277,117 24.2 355,719 31.0 191,305 16.7 321,622 28.1 1,145,763 100 

Irish Potatoes 14,775 9.8 1,718 1.1 3,091 2.1 130,711 87.0 150,296 100 

 

Table 18-1. Percentage distribution of agricultural households by type of crop produced by region (2nd 
season of 2008) 

 

Region Central Eastern Northern Western Total  
Crop Number % Number % Number % Number % Number % 
 Maize 340,734 18.6 689,080 37.7 401,781 22.0 397,739 21.7 1,829,333 100 
 Finger Millet 9,488 2.2 217,617 51.1 164,206 38.5 34,819 8.2 426,130 100 
 Sorghum 8,348 1.5 209,760 38.6 179,916 33.1 145,066 26.7 543,090 100 
 Rice 2,844 3.7 46,702 60.8 22,003 28.6 5,319 6.9 76,868 100 
 Beans 315,853 29.2 349,067 32.2 208,767 19.3 208,767 19.3 1,082,455 100 
 Field Peas 480 0.7 13,567 18.9 39,454 54.9 18,314 25.5 71,815 100 
 Cow Peas 782 2.0 23,133 58.6 14,514 36.7 1,066 2.7 39,495 100 
 Pigeon Peas 0 0.0 1,159 2.4 47,020 96.5 568 1.2 48,748 100 
 Groundnuts 81,165 10.4 285,975 36.7 217,017 27.8 195,254 25.1 779,410 100 
 Simsim 3,665 2.8 44,330 34.1 80,342 61.8 1,739 1.3 130,076 100 
 Soya Beans 3,680 4.3 28,688 33.5 44,039 51.4 9,310 10.9 85,717 100 
 Banana (Food) 463,866 33.7 217,771 15.8 16,896 1.2 677,529 49.2 1,376,061 100 
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 Banana (Beer) 53,079 37.9 10,463 7.5 852 0.6 75,651 54.0 140,046 100 
 Banana (sweet) 31,396 36.5 9,692 11.3 5,599 6.5 39,290 45.7 85,976 100 
 Cassava 271,620 25.9 346,126 33.0 150,262 14.3 279,480 26.7 1,047,488 100 
 Sweet Potatoes 244,672 26.0 299,686 31.9 100,512 10.7 295,596 31.4 940,465 100 
 Irish Potatoes 14,636 10.5 4,900 3.5 1,973 1.4 117,964 84.6 139,473 100 
 

Table 18-2. Percentage distribution of agricultural households by type of crop produced by region (1st 
season of 2009) 

Website: www.ubos.org 

http://www.ubos.org/
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Part III:  Ecosystem Data 
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19 Land use/ land cover maps 

In Uganda, a number of mapping and assessment exercises have been done to establish 
the nature and extent of ecosystems, vegetation classes, land cover and land use. These 
include: 

1. The Langdale-Brown et al vegetation map, 1964 
2. The White vegetation map of Africa, 1983 
3. The Green et al  Ecofloristic Zones map, 1996 
4. The NBDB/International Food Policy Research Institute (IFPRI) ecosystem and 

protected area characterisation, 2002 
5. Africover – land cover assessment for Africa, 2003 
6. The National Forestry Authority land use/land cover map, 2005 

 
All these maps are available as GIS files in ArcGIS shapefile format. 

19.1 The Langdale-Brown vegetation map 

The Langdale-Brown vegetation map (Langdale Brown et al., 1964) was created 
through an ecological survey of the whole country.  The main field work was carried out 
from 1957 to 1960. Two main tasks were carried out to produce the map 1) establishing 
the positions of the vegetation boundaries and 2) determining the nature of the 
different plant communities. This was done by examining sample sites and recording 
the species present and their cover-abundance; physiognomy; soil type and depth; 
topography and drainage conditions.  

The main ecological zones were classified and denoted by letters as in Table 19-1. See 
Table 19-4 for further descriptions of the categories. 

 

A High Altitude Moorland and Heath  

B High Altitude Forests 

C Medium Altitude Moist Evergreen Forests  

D Medium Altitude Moist Semi-Deciduous 
Forests  

F Forest/Savanna Mosaics  

G Moist Thickets  

H Woodlands  

J Moist Acacia Savannas  

K Moist Combretum Savannas 

L Butyrospermum Savannas 

M Palm Savannas  

N Dry Combretum Savannas 
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P Dry Acacia Savannas 

Q Grass Savannas 

R Tree and Shrub Steppes 

S Grass Steppes 

T Bushlands  

V Dry Thickets  

W Communities on Sites with Impeded 
Drainage  

X Swamps 

Y Swamp Forests 

Z Post-Cultivation Communities 

 
Table 19-1. Langdale-Brown vegetation types 

Two kinds of aerial photographs were taken. These were vertical (scale of 1:40,000 and 
rough mosaics (1:125,000). The photographs were then interpreted to aid vegetation 
mapping. The final mapping was based on a combination of field work and aerial 
photograph interpretation and compiled at a scale of 1:250,000.  

In places where there are mixtures of vegetation units, these are denoted by a 
combination of the classes, e.g. A1 – Alchemilla-Helichrysum Moorland. If more than one 
class existed, additional ones were added, e.g., for High Altitude Moorland and Heath, an 
additional class is A2 – Ericaceae-Stoebe Heath. Vegetation catenas were denoted by 
separating the symbols for the units with a ‘/’ sign, e.g., L3/G1 for Butyrospermum-
Hyparrhenia dissoluta savannas in the Butyrospermum Savanna class, with the unit 
occurring on the hilltop being noted first and that in the valley last. Other complexes are 
indicated by joining the symbols with a ‘+’ sign, and mixtures are coloured according to 
the most abundant unit. This classification resulted in 2,697 individual polygons, at the 
smallest level. 

 

The map is shown in Figure 19-1. 
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Figure 19-1. The Langdale-Brown vegetation map 

 

19.2 The White vegetation map of Africa 

The White vegetation map of continental Africa (White, 1983) is of very broad classes. 
The map shows one hundred cartographic units, eighty by numbers and twenty by 
letters. The classification used is primarily physiognomic. However, partly due to 
reasons of scale, and also because of the inherent complexity of the vegetation, nearly 
all the units include more than one major physiognomic type. Relationships among 
neighbouring units are also complex, and the vegetation units’ delineation has been 
exacerbated by severe degradation by humankind. 

The vegetation types are arranged by grouping the units according to the physiognomy 
of their most extensive or characteristic types.  

The map shows phytochoria (i.e., a geographic area with a relatively uniform 
composition of plant species). Regional areas of plant endemism were also taken into 
account. 



  Land use/ land cover maps   35 

 

19.2.1 Vegetation types 

Sixteen vegetation types were identified as shown in Table 19-2. 

 

Forest 

Woodland 

Bushland and thicket 

Shrubland 

Grassland 

Wooded grassland 

Desert 

Afroalpine vegetation 

Scrub forest 

Transition woodland 

Scrub woodland 

Mangrove 

Herbaceous fresh-water swamp and 
aquatic vegetation 

Saline and brackish swamp 

Bamboo 

Anthropic landscapes 

 

Table 19-2. White's vegetation types 

 

Full descriptions of the vegetation types are given in (White, 1983). The map resulting 
from this classification is shown in Figure 19-2. 
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Figure 19-2. Uganda's vegetation types under the White's vegetation classification for Africa 

 

The Guinea-Congolia/Zambezia and the Guinea-Congolia/Sudania are part of regional 
transition zones, while the Lake Victoria type is a regional mosaic. The Sudanian type is 
mainly woodland and edaphic grasslands and is therefore included in these classes. The 
Somalia-Masai type is largely characteristic of edaphic grasslands, shrublands and 
evergreen and semi-evergreen bushland and are included in these types. Sudanian and 
Somalia-Masai are regional centres of endemism. The Somalia-Masai type is 
characteristic of bushland and thicket. 
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19.3 The Green et al (1996) Ecofloristic Zones map 

The Green map of ecofloristic zones [EFZs] (Green et al., 1996) was produced based on a 
classification system originally developed at CNRS, University of Toulouse, France, in 
order to standardise existing vegetation classifications of tropical Asia and the Pacific 
(Sharma, 1986). Another classification employed is that developed by WCMC and IUCN 
used for closed moist forest types. 

The classification is based on four criteria: 

 climate (mean annual precipitation, length of dry season, temperature 
and relative humidity); 

 physiognomy and structure of vegetation using interpretation of satellite 
imagery; 

 edaphic factors (soil and physical environment); and 
 dominant or characteristic forest species of indigenous flora 

Thirteen major zones are distinguished, each represented by one or more EFZs in the 
different regions. 

For Uganda, the zones identified belong to the major zones as shown in Table 19-3. 

 

Zone Description 

Zone 6 –  (lowland very dry/sub-arid) consists of dry savanna, shrub and 
bushland 

Zone 8 (premontane moist) consists of transition forests and 
woodlands 

Zone 9 (premontane dry) consists of grassland, shrubland and 
evergreen forests 

Zone 10 (montane moist) consists of montane evergreen bushland, 
thicket and forest 

Zone 12 (alpine) consists of alpine scrub 

 

Table 19-3. EFZ for Uganda 

 

The resulting map is shown in Figure 19-3. 
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Figure 19-3. Ecofloristic Zones for Uganda  
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19.4 The NBDB/International Food Policy Research Institute (IFPRI) 
ecosystem and protected area characterisation, 2002 

Major remaining natural and semi-natural ecosystems of Uganda, together with the 
species that they support, were characterised with a view to:  

 identifying, in some detail those which are most threatened, and where they are 
located; and 

 considering how, despite these threats, people can receive greater benefits from 
the remaining natural resources. 

This characterisation is based on the 22 ‘letter’ categories of the Langdale-Brown (L-B) 
map vegetation types (Langdale Brown et al., 1964) and open water. These letter 
categories are shown in Table 19-4. 

 

Biome as 
assessed 

Langdale-Brown 
Communities 

Characteristics 
 

HIGH 
ALTITUDE 
 

A: High altitude moorland 
and heath 

Mainly above 3000 m, and including the 
giant species of Senecio and Lobelia, as 
well as ice and rock 

B: High altitude forests Montane forests, above 1500 m, and 
including bamboo zones in some places 

C: Medium altitude moist 
evergreen forests 

Widespread below 1500 m 

D: Medium altitude moist 
semi-deciduous forests 

Also widespread, typically in areas of 
lower rainfall 

FORESTED 
 

F: Forest/savanna 
mosaics 

These can extend as high as 3000 m, with 
forest in the valleys and savanna on 
ridges, maintained by fire 

G: Moist thickets Thickets can occur as climax vegetation, 
but also as post-cultivation precursors of 
forest 

H: Woodlands “… have neither the many-layers structure 
of the forests nor the dense, dominant 
grass layer of the savannas” (Langdale 
Brown et al., 1964) 

 J: Moist Acacia savannas Probably derived from forest by “long 
continued cutting, cultivation and 
burning”  (Langdale Brown et al., 1964) 

K: Moist Combretum 
savannas 

Dominated by Combretum trees and 
Hyparrhenia grasses 

L: Butyrospermum 
savannas 

Typical of monomodal rainfall zones in 
areas of former cultivation 

MOIST 
SAVANNAS 
 

M: Palm savannas Dominated by Borassus palms, the 
grasslands are maintained by fire 

N: Dry Combretum 
savannas 

Fire influences this type again; Acacia is 
often present too 

P: Dry Acacia savannas These are long-grass areas, typically with 
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A. gerrardii trees 

Q: Grass savannas Extensive tall grasslands, dominated by 
Themeda triandra or species of 
Hyparrhenia 

R: Tree and shrub steppes Typical of areas with 6-700 mm a year of 
rain, with many small trees and shrubs 

S: Grass steppes Areas of short grass and bare ground, 
mainly in Karamoja 

T: Bushlands These are characteristic of over-grazed 
areas which would otherwise be more 
open savannas 

DRYLANDS 
 

V: Dry thickets Dense spiny trees and shrubs which can 
become almost impenetrable 

W: Communities on sites 
with impeded drainage 

Most extensive in valley bottoms, and 
often with large termite mounds covered 
by thickets 

WETLANDS 
 

ww: Open water Not an L-B category, but obviously 
important. Standing water <6 m deep is 
classified as a wetland under the Ramsar 
convention 

X: Swamps Permanent swamps, often dominated by 
Papyrus and other macrophytes 

Y: Swamp forests Seasonally or in some cases permanently 
flooded forests occur most notably in the 
Sango Bay area 

POST-
CULTIVATION 
 

Z: Post-cultivation 
communities 

In the days of shifting cultivation, post-
cultivation communities were 
widespread: but many are now cultivated 
more-or-less permanently 

Table 19-4. The 22 ‘letter’ grades of the Langdale-Brown et al vegetation types and open water. On the left 
are the corresponding biomes 

 

In the characterisation, the L-B categories are matched to the National Biomass Study 
categories of 1996 (NBS, 1996).  

The characterisation is shown in Table 19-5. 
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1 B = bushland, FSS = small scale farmland, G = grassland, THF = tropical high forest, We = wetland, Wo = woodland 

2 From Arinaitwe, H., Pomeroy, D. & Tushabe, H. 2000a. The state of Uganda’s Biodiversity 2000. A sequel to Biodiversity Monitoring in Uganda, 1999. Kampala. 
Uganda: NBDB. MUIENR. H = High, M = Medium, L = Low. Parentheses indicate small samples 

3 H = High, M = Medium, L = Low 

4 Retained = current biomass, currently gaining = G, neutral = N, Loss = L 

5 A carbon value is the sum of the existing carbon in biomass (expressed as tons of carbon per hectare; tC/ha) and accumulation rate (tons of carbon per hectare per 
year; tC/ha/yr), multiplied by the risk factor associated with that biome/system. From Clausen & Gholz, 2001 

Biome Ecosystem 
type (L-B) 

Matching NBS 
(and Langdale- 
Brown) land 

cover classes1 

Level of 
importance 
and threat to 
ecosystem2 

Ecosystem goods and services (relative and absolute values)3 
 

    Marketable 
products 

Biodiversity 
value 

Carbon sequestration Water 
availability 

Water 
quality etc 

  Retained 
carbon 

Carbon 
balance4 

Carbon 
values5 

  

HIGH ALTITUDE A - (M) L H L N ? H H 

 
FORESTED 

B THF (L)  
H 

 
H 

 
H 

L 359  
H 

 
M-H C THF (H) 432 

D THF (M) 

F FSS H ? 

 
MOIST SAVANNA 

G FSS H  
H 

 
M-H 

 
M 

 
L 

 
M 

 
L-M H FSS L 205 

J FSS H  
? K FSS H 

L FSS M 

 M Wo H       
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Table 19-5. A summary of the characterisation and assessment of ecosystems

DRYLANDS N G M M M-H L L 205 L L 

P G L 

Q G H  
4 R G M 

S G (L) 

T G M 

V B L 28 

 
WETLANDS 

W (G) H  
H 

 
H 

 
M 

 
L 

 
? 

 
H 

 
M-H X We (H) 

Y THF (H) 

POST-CULTIVATION Z FSS - M L - - ?32   
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Ecosystems were assessed and scored for biodiversity conservation importance based 
on known records of plants, butterflies, birds and mammals from data held by the NBDB 
and other sources (Table 19-7). Vegetation types and natural ecosystems were assessed 
for supporting critical species, critical sites and useful plant resources. The plant 
resources were determined in a separate assessment (Baldascini, 2002). In this 
assessment, natural ecosystems were assessed for values including domestic use e.g., 
food, juice, fuelwood, medicinal, honey and economic market value e.g., sold as 
handicrafts, beverages, jams. 

Values for biodiversity resources were obtained from the number of marketable 
products and services from plant and animal species occurring in forest, savannah and 
wetland ecosystems of Uganda. Natural resource use potential was determined from 
subtracting the conservation totals for each vegetation type (of threatened plants and 
animal species) from the biodiversity resources values. 

Critical species were taken from the IUCN Red Data lists, whilst critical sites include 
National Parks, key forests and other places identified as having particular value. The 
sites were ranked highest if they have many threatened species but are also poorly 
protected. 
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19-6. Summary of plant resources and critical sites by vegetation categories 

                                                        

1 Note: this is simply the values in the top row (Biodiversity resources) minus the penultimate row (Conservation totals) 

 A B C D F G H J K L M N P Q R S T V W X Y Z ww 

Biodiversity resources 0 10 30 33 28 24 19 19 23 14 11 14 10 7 3 1 3 2 0 2 7 16 0 

Biodiversity conservation:  

Critical sites 
3 6 6 10 9 5 1 1 3 4 1 10 2 9 1 1 1 1 5 9 1 3 9 

Red Data Species :                         

Flowering plants 0 8 15 17 9 4 1 1 4 4 1 6 1 4 0 0 1 1 3 1 2 2 0 

Butterflies 0 8 17 13 3 1 0 0 0 2 2 3 4 7 3 2 1 1 2 6 0 1 0 

Birds 0 8 1 4 0 0 0 1 1 2 2 3 4 7 3 2 1 1 2 6 0 1 0 

Mammals 0 19 29 22 14 8 0 0 0 2 2 7 13 15 6 7 6 2 5 4 3 4 0 

Conservation totals 3 49 68 66 35 18 2 3 8 14 8 29 24 42 13 12 10 6 17 26 6 11 9 

Natural resource use potential1 -3 -39 -38 -33 -7 6 17 16 15 0 3 -15 -14 -35 -10 -11 -7 -4 -17 -24 1 5 -9 
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19.5 Africover 

The Africover map is based on a land cover classification system (LCCS), developed by 
FAO (Jansen & di Gregorio, 2002).  Land cover classes are defined by a combination of a 
set of independent diagnostic criteria – classifiers – that are hierarchically arranged (Di 
Gregorio, 2005) [Table 19-8].  The classification has two main phases: 

 an initial Dichotomous Phase, where eight major land cover types are 
distinguished, and 

 a subsequent Modular-Hierarchical Phase, where the set of classifiers and their 
hierarchical arrangement are tailored to the major land cover type. 

 

Cultivated and Managed Terrestrial Areas 

Natural and Semi-Natural Terrestrial Vegetation 

Cultivated Aquatic or Regularly Flooded Areas 

Natural and Semi-Natural Aquatic or Regularly Flooded 
Vegetation 

Artificial Surfaces and Associated Areas 

Bare Areas 

Artificial Water bodies, Snow and Ice, and 

Natural Water bodies, Snow and Ice 

 

Table 19-7. The Africover land cover classification system major land cover types 

Further definition of the Land Cover Class is achieved by adding attributes. Two types of 
attributes, which form separate levels in the classification, are distinguished: 

 Environmental Attributes are attributes (e.g. climate, landform, altitude, soil, 
lithology and erosion) that influence land cover but are not inherent features of 
it and should not be mixed with “pure” land cover classifiers, and 

 Specific Technical Attributes are those associated with specific technical 
disciplines such as: for (Semi)-Natural Vegetation, the Floristic Aspect can be 
added; for Cultivated Areas, the Crop Type; and for Bare Soil, the Soil Type. 

For Uganda, a total of 65 classes and 19,096 polygons are distinguished. Figure 19-4 
shows the Africover land use and land cover classification map for Uganda resulting 
from this classification. 



  Land use/ land cover maps   46 

 

Figure 19-4. Africover land use and land cover classification for Uganda (see the following page for the 
legend)  
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Africover land use and land cover legend 

Legend

Airport

Bare soil

Closed grassland with sparse trees on permanently flooded land - fresh water

Closed multilayered trees (broadleaved evergreen)

Closed shrubs

Closed shrubs with sparse trees

Closed shrubs with sparse trees on permanently flooded land - fresh water

Closed to Open Forbs On Permanently Flooded Land - Fresh Water

Closed to Open Herbaceous On Permanently Flooded Land

Closed to very open grassland

Closed to very open grassland with sparse trees and sparse shrubs

Closed to very open herbaceous with sparse shrubs on temporarily flooded land - fresh water

Closed trees on permanently flooded land - fresh water

Closed trees with closed to open shrubs on temporarily flooded land - fresh water

Closed trees with open shrubs

Closed woody with sparse trees

Clustered Small Herbaceous Fields With One Additional Crop and Sparse Tree Crops Rainfed

Forest Plantation - Pinus spp., Cupressus spp.

Irrigated Herbaceous Crop, Large Fields

Large Tree Plantations Rainfed

Large to Medium Fields Rice

Large to Medium Herbaceous Fields Rainfed

Natural lakes

Open general medium trees with open shrubs

Open general shrubs with closed to open herbaceous and sparse trees

Open general shrubs with closed to open herbaceous on temporarily flooded land

Open general trees with closed herbaceous on temporarily flooded land - fresh water

Open general woody with closed to open herbaceous

Open general woody with closed to open herbaceous and sparse trees

Open high trees with sparse trees and sparse shrubs

Open shrubs with closed to open herbaceous and sparse trees

Open trees with open shrubs

Rainfed Shrub Crop, Isolated Small Fields

Rainfed Shrub Crop, Large to Medium Fields

Rainfed Shrub Crop, Large to Medium Fields - Coffee

Rainfed Shrub Crop, Large to Medium Fields - Tea

Rainfed Shrub Crop, Small Fields

Rainfed Shrub Crop, Small Fields - Banana

River

Small Fields Rice

Small Herbaceous Fields - Post Flooding / Waterlogged

Small Herbaceous Fields With One Additional Crop and Sparse Tree Crops - MIXED WITH

Small Herbaceous Fields With One Additional Crop and Sparse Tree Crops - MIXED WITH

Small Herbaceous Fields With One Additional Crop and Sparse Tree Crops - Rainfed

Sugar cane Large to Medium Fields

Urban Areas Vegetated

Urban areas

Very open shrubs with closed to open herbaceous

Very open shrubs with closed to open herbaceous and sparse trees

Very open shrubs with closed to open herbaceous on permanently flooded land - fresh water

Very open trees (broadleaved deciduous) with herbaceous and shrubs

Very open trees - Bamboo

Very open trees with closed to open shrubs

Very open trees with closed to open shrubs on temporarily flooded land - fresh water
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19.6 The National Biomass Study, National Forestry Authority land 
use/land cover map 

The NBS/NFA 2005 map, is an update of the earlier 1990 one. The map is a final product 
of integration of biomass data collected, computerised and analysed (see Section 5); and 
satellite imagery analysis and ground-truthing. The full description of the processes is 
given in the NBS technical report (NBS, 2009). The report includes updates of what has 
been done by the NBS since the NBS Project was started in the then Forest Department 
in 1989.  Updated land cover maps have been produced for 2010, with another nearly 
finalised for 2015. 

The NBS uses a Land Cover Classification System (LCSS) originally developed by FAO. 
The classification for the map is as shown in Table 19-9. 

The map is as in Figure 19-5. 

 

NBS Class NBS Code LCCS Classes 

1 Broad leaved plantations Broad leaved trees 

2 Coniferous plantation Needle leaved trees 

3 Tropical    High    Forest    well 
stocked 

Closed multi-storied high trees 

4 Tropical high forest low stock Open high trees 

5 Woodland Closed trees, Open trees, generally 
open trees, very open trees, woody 
areas 

6 Bush Closed, Open or very open shrubs 

7 Grassland Graminoids and herbaceous areas 

8 Wetland Permanently        wet        Graminoids        
and herbaceous areas 

9 Small scale farmland Shrub and herbaceous crops on small 
fields 

10 Commercial farmland Shrub or herbaceous crops on 
Medium or large size fields 

11 Built up area Artificial surfaces- urban, airport, 
refugee camp 

12 Open Water Standing and flowing water and 
water dams 

13 Impediments Bare soil and bare rocks, quarry, 
snow 

Table 19-8. NBS Land Cover Classification System 
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Figure 19-5. The National Biomass Study land use/land cover map 
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Part III:  Closing the Biodiversity Data Gaps 

 

The case of species’ habitat suitability modelling and other possibilities 
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20 The National Biodiversity Data Bank species occurrence 
prediction model 

20.1 Introduction  

The NBDB species habitat suitability model is an example of a technique that can be 
employed to fill gaps where recordings of some species have not been made, or in entire 
areas where recordings have been few. The latter is the case with northern and north-
eastern Uganda, largely because of civil strife that has been going on for long in both 
regions. However, the case of this model for the prediction of Uganda’s birds has proved 
very adequate for this taxon (Carswell et al., 2005). A species habitat suitability model 
was therefore developed that would employ use of both observed species occurrences 
and environmental variables at the sites of occurrence. This model assumes that 
species, logically, will be found in places where ecological conditions – environmental 
variables – are favourable for inhabitation. 

This model is discussed extensively here because it can be adapted to work for other 
Ugandan dataset holders, and as will be seen in the review, there are practical 
applications to biodiversity accounting, such as in the identification of relative 
importance of biodiversity for given areas in Uganda. 

20.2 Modelling data components 

20.2.1 Species occurrence records 

The bird point records in the database by the time the model was being tested for 
selection of the best environmental predictors were over 33,000. This number includes 
pre-1990 records, which were recorded by quarter-square degrees (QSDs). There were 
also records that were referred to by area e.g., birds of Queen Elizabeth National Park, 
birds of Toro, birds of the greater Kampala area. Such records were assigned to the 
centre-most QSD. The QSD records could not be used for habitat modelling, as the 
species could have been recorded anywhere within the square. This makes it difficult to 
determine the species habitat preferences by inference to the environmental variables.  

20.2.2 Environmental variables 

Six environmental parameter that were regarded as most probable to affect species 
distribution were decided upon, having been agreed with other ecologists. These are: 

1. Land Use/Cover (NBS, 1996) 
2. Mean Annual Rainfall (GOU, 1967) 
3. Altitude (GOU, 1967) 
4. Human Population Density (National Housing and Population Census, 1991) 
5. Ecofloristic Zones For Africa (White, 1983) 
6. Vegetation (Langdale-Brown et al., 1964) 
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Table 20-1 shows a summary of the variables 

Source Range of values in 
Uganda 

Unit Number 
of 
categories 

Physical11 

1. Rainfall zones 500–625; to >2250  mm yr-1  15 

2. Altitude zones 600 to >4500  m 7 

Vegetation-based 

3. Vegetation Qualitative data n/a 24 

4. Ecofloristic zone12 Qualitative data n/a 9 

5. Land cover13 Qualitative data n/a 13 

Human-based 

6. Human population 

density14 

0–10 to  

>2000  

people km-2 10 

 

Table 20-1. Environmental variables used in model testing 

                                                        

11 GOU 1967. Atlas of Uganda. Entebbe. Uganda: Department of Lands Surveys. 

12 Green, M. J. B., Murray, M. G., Bunting, G. C. & Paine, J. R. 1996. Priorities for Biodiversity Conservation in 
the Tropics, Vol. WCMC Biodiversity Bulletin No. 1, Cambridge. UK. 

13 NBS 1996. Uganda: land cover stratification (vegetation). Kampala. 

14 National population census, 1991 
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Having decided upon these environmental variables, digital GIS map layers were 
obtained that would enable integration with BDB derived data. The layers were 
intersected in a GIS software to produce a map with all possible combinations, resulting 
into a map with 83,418 polygons, the environmental map layer. This map was exported 
into the database, with each polygon assigned a unique ID code. All records have 
geographic coordinates, and can therefore be mapped onto this map layer to derive 
environmental variables for each species at the places of recording. Taking an example 
of the Common Bulbul, Table 20-2 shows all the variable combinations for an area in 
Lake Mburo National Park. Figure 20-1 shows the distribution map of the Common 
Bulbul for this area mapped against the combined environmental variables map. 

 

 

 

Table 20-2. Simplified habitat model for the Common Bulbul showing environmental variables at various 
locations in Lake Mburo NP where the bird has been recorded 

 

Polgon ID Environmental variables

62382 Bushland, 812, 1200, 113, Premontane dry, Dry Savannas

62140 Bushland, 812, 1200, 25, Premontane dry, Dry Savannas

61935 Grassland, 812, 1200, 113, Premontane dry, Dry Savannas

61852 Grassland, 812, 1200, 113, Premontane dry, Wetlands

60739 Grassland, 812, 1200, 25, Premontane dry, Dry Savannas

62045 Grassland, 812, 1200, 25, Premontane dry, Wetlands

62506 Wetland, 812, 1200, 113, Premontane dry, Dry Savannas

62546 Wetland, 812, 1200, 25, Premontane dry, Wetlands
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Figure 20-1 Environmental variables at various locations in L Mburo NP of occurrence records of the 
Common Bulbul 

For each species, a model of occurrence can therefore be derived. Through a series of 
data handling procedures and GIS software integration, all the polygons of the 
environmental layer that match those where the species in question has been recorded 
are selected from the entire environmental map layer. These regions therefore become 
the modelled distribution map for the species, or ‘suitable habitat’. (Tushabe et al., 
2001). 

In the model, for variables that could be treated as numerical ranges, i.e. Mean Annual 
Rainfall, Altitude and Human Population density, areas with intermediate values are 
also selected. 
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20.3 Model selection and testing 

20.3.1 Model selection 

After deciding on what environmental variables to employ for species habitat 
modelling, fewer combinations of variables had to be selected for establishing the best 
species predictors.   Modelled habitat suitability, for the testing exercise, was done for 
348 species of 1007 recorded for Uganda by then. The area records and the QSD records 
were used for model testing as species lists existed for some areas (see Table 16-4). The 
QSD records could therefore act as a ‘control group’, whose distribution could be 
compared with predictions to study the performance of different habitat models. 
Twelve reasonable models were selected in consultation with other ecologists to test 
their effectiveness by examining how many QSD records of a species corresponded with 
predictions. The models were selected to reduce on the number of combinations and 
avoiding redundancy, i.e. vegetation-based variables; and altitude and rainfall. 

Only species with at least 5 records (whether point records or QSDs) were mapped as 
this was the threshold to qualify for habitat modeling. Species also had to be well 
geographically spread to qualify. Therefore, species were only included in the prediction 
process if they met both of the following criteria: 

 They reached a threshold number of point observation records. It was assumed 
that habitat conditions at a few observation points could not form a basis for 
naming such a habitat as suitable for that particular species. Tests were 
conducted with thresholds set at 10 and 20 records, without any appreciable 
differences in results. A threshold of 10 records was duly set 

 They had a reasonable geographic spread, determined to be 5 or more quarter 
degree squares (squares measuring 0.50 longitude by 0.50 latitude). The land 
area of Uganda is covered by a lattice of approximately 90 QSDs). It was assumed 
that a model based on 10 or more records, congregated in one place, would not 
do justice to the wider distribution of the species in the rest of the country. 

Left out too, were species that show water bodies or riverine distribution (water users 
or dependents) for they will only occur in water areas. 

Twelve different combinations of environmental variables formed reasonable models 
that were selected for testing. The combinations were decided upon with consultation 
with other ecologists.  The models were then tested for effectiveness as habitat 
suitability predictors.  

20.3.2 Model testing 

After examination together with expert opinion, sixteen species of widely different 
ecologies were selected for a ‘pre-test’, and based on the mapped results, it was possible 
to select four leading performers that were then subjected to the full test. The four 
models tested were combinations of Mean Annual Rainfall and EFZ; Langdale-Brown 
Vegetation Type and Human Population Density; Mean Annual Rainfall, EFZ and Human 
Population Density; Mean Annual Rainfall and Langdale-Brown Vegetation Type. For 
example, for three locations where the Common Bulbul has been recorded in Uganda, 
Table 20-2 shows the various attributes for the four models. 
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Location Coordinates Rainfal
l zone 
(Chung 
et al.) 

Altitude 
zone 
(m) 

EFZ L-B 
Vegetation 

Type 

Land 
cover 

Human 

population 
(km-2) 

 

Bwindi 
Impenetrable NP 

-0.9943; 

29.8548 

1250–
1375 

900–
1500 

Montane 
Moist 

Forest 
Savanna 
Mosaic 

Small scale 
Farmland 

100–200 

Nakasongola area 1.3003; 

32.4690 

1000–
1125 

600–900 Pre-
montane 
Moist 

Dry 
Combretum 
Savannas 

 

Woodland 20–50 

 

Kitgum area 3.2890; 

32.8830 

1125–
1250 

600–900 Montane 
moist  

Dry 
Combretum 
Savannas 

Small scale 
Farmland 

10–20 

Table 20-3. Habitat conditions at places of recording for the Common Bulbul 

The species selected for model testing are shown in Table 20-4. 

Forest Species Mesic Species Savanna Species Dry-Country Birds 

African Goshawk  Accipiter 
tachiro 

Hooded Vulture 
Neophron 
monachus 

Cattle Egret 
Bubulcus ibis 

Namaqua Dove 
Oena capensis 

Crowned Eagle 
Stephanoaetus coronatus  

Shikra Accipiter 
badius 

Black-bellied 
Bustard Eupodotis 
melanogaster 

Rock Thrush 
Monticola saxatilis 

Scaly Francolin 
Francolinus squamatus 

Little 
Sparrowhawk 
Accipiter 
minullus 

Ring-necked Dove 
Streptopelia 
capicola 

 

Great Blue Turaco 
Corythaeola cristata 

 White-headed 
Barbet Lybius 
leucocephalus 

 

  Flappet Lark 
Mirafra 
rufocinnamomea 

 

  Mosque Swallow 
Hirundo 
senegalensis 

 

  Sooty Chat 
Myrmecocichla 
nigra 

 

Table 20-4. Sixteen species selected for the ‘pre-test’ 
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20.3.3 Model testing results 

For the full test of the model effectiveness, model ‘ % accuracy’ and ‘% efficiency’ were 
used. Accuracy was defined as the percentage of species correctly predicted out of the 
total predicted and Efficiency as the percentage of species correctly predicted out of 
(species correctly predicted + species recorded but not predicted). This would cater for 
errors of omission and those of commission. 

The test results are shown in Table 20-5. 

 

 Number of 
species tested 

Rainfall 
and EFZ 

L-B and 
Pop 

Rainfall, EFZ 
and Pop 

Rainfall 
and L-B 

Pre-test based on match with QSD records 

A = %, rank 16 93, 1 89, 3 80, 4 92, 2 

Full test based on match with established lists in four key areas 

% Accuracy 

Bwindi Impenetrable NP 242 77 66 88 85 

Lake Mburo NP 233 75 66 76 76 

Queen Elizabeth NP 419 81 78 92 76 

Greater Kampala Area 399 99 99 99 97 

B = mean accuracy, rank  83, 3 77.25, 4 88.75, 1 83.5, 2 

      

% Efficiency      

Bwindi Impenetrable NP 242 80 90 76 85 

Lake Mburo NP 233 90 91 88 87 

Queen Elizabeth NP 419 74 75 65 76 

Greater Kampala Area 399 84 84 82 84 

      

C = mean efficiency, rank  82, 3 85, 1 78, 4 83, 2 

      

Overall mean rank (A+B+C)/3  2.3 2.7 3.0 2.0 

 

Table 20-5. Performance of four leading habitat suitability models 

These results do not necessarily proclaim an unequivocal ‘winner’ for the species 
model. To guide the selection of the model further, predicted distribution maps of six of 
the species (again with widely differing ecologies) using each of the four leading models 
were examined, employing expert opinion as well. Detailed assessment of the maps in 
terms of their plausibility (probable accuracy) and appearance confirmed that the 
model of Mean Annual Rainfall and Langdale-Brown Vegetation Types was, in fact, the 
best. 
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With this model, Figure 20-3 shows the predicted distribution of the Common Bulbul in 
Uganda, with 2,160 point records and 22 QSD records. 

It must be noted that the model is not ideal, and could change with more records, other 
environmental parameters not used in this exercise and a different taxon. Though this 
model work well for most of the species, the maps have to be interpreted with care. For 
example, the Mountain Buzzard Buteo oreophilus – predominantly a montane forest 
species – often feeds over cultivated areas, sometimes at much lower altitudes, but 
always near a montane forest. This feature is not captured well by the model, resulting 
in predictions which suggest that it could occur in lower areas which are not near 
montane forests where it has never been recorded. The map for this species is shown in 
Figure 20-4. This is often a weakness of such models. 

 

 

 

Figure 20-2. Modelled distribution map for the Common Bulbul 
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Figure 20-3. Modelled distribution map for the Mountain Buzzard 

 

20.4 Modelling other taxa 

The model described here has been developed and tested for birds. BDB has reasonable 
amounts of data to model other taxa, for example mammals. Modelled distribution maps 
produced for various mammal species with various combinations of environmental 
variables and examined by a mammal expert indicated that rainfall and vegetation are 
the best predictors for mammals as well (Robert Kityo, 2008. pers comm). 

20.5 Practical applications of the model in conservation planning 

The BDB application has an option for ‘weighting’ species depending on the 
conservation importance for some species when running the model. For example, 
species could be weighted depending on their IUCN threat categories level. Restricted 
range species, e.g., forest specialist bird species could be assigned a higher weight than 
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forest generalists and widespread species. Running such a model with weighted species 
can result in a biodiversity map showing which areas are more important and those that 
are low. 

For example, this was done for a USAID-funded project in south-western Uganda, 
PRIME/West in 2008 to produce a map of various levels of biodiversity importance in 
the area. Figure 20-5 shows the relative biodiversity importance using a weighting 
system based on Red Data species for four taxa: Flowering Plants, Butterflies, Birds and 
Mammals. 
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Figure 20-4. Biodiversity values based on Red Data Listed Species for four taxa: Flowering Plants, 
Butterflies, Birds and Mammals – adapted from (NBDB, 2008). 
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To produce the overall biodiversity importance map of the area, the four maps for the 
different taxa were rasterised to the same cell size and ‘added up’ to show the relative 
value of biodiversity within western Uganda in the map. 

20.6 Conclusion  

This kind of modelling does not only work well to cover areas where biodiversity 
recordings have been low, but also helps to identify areas where there are gaps. For 
example, the modelled prediction map for the Common Bulbul shows none in vast areas 
of Karamoja in north-eastern Uganda. This obviously a case of data gaps, due to 
insecurity that had been in this region for a very long time. However, this kind of model 
can be adapted by other biodiversity data holders in the country. 

The example given for south-western Uganda, where areas can be assigned relative 
biodiversity values is a practical example of how conservation efforts can be 
concentrated in areas identified as of high biodiversity areas. Some of the areas are in 
the first place identified to be of high value by biodiversity records, and an element of 
modelling helps to identify areas that have high potential value in biodiversity 
conservation. This is one of the practical approaches for biodiversity accounting in 
Uganda. 

 

21 Potential for other modelled species habitat suitability data and 
maps in Uganda 

21.1 Introduction  

From the foregoing review of the modelled species habitat suitability by the NBDB, it is 
possible to include other available data as reviewed in Parts I and II. Uganda has a rich 
‘pool’ of data to fill the data gaps, the problem is that the datasets are fundamentally 
disparate. Differences include: 

 Taxonomy; 
 Spatial scale of data collection; 
 Ecosystem classification terms used – there is no uniformity in how data 

collectors define for example, an ecosystem such as wetland, forest, grassland, 
etc.; 

 Species recording methods. These differ, but the data would be collectively taken 
together as ‘presence data’ 

The NBDB has been spearheading meetings of data collectors, mainly during the 
launching of the State of Uganda’s Biodiversity Reports. During these meetings, 
discussions are held regarding harmonisation of data, including collection methods. The 
NBDB could act as a coordinating mechanism to bring about this harmonisation as there 
is generally agreement among the data collectors and analysts in Uganda. There is an 
on-going effort to make the NBDB a central biodiversity data repository for Uganda, the 
NBDB being the pioneer in biodiversity databasing and having a database of all taxa. 
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21.2 Other species habitat suitability modelling algorithms and software 

In addition to the NBDB species habitat model, other algorithms and software for 
modelling can be employed as data are available to be used in these. There are many of 
them, of these, two more frequently used currently are presented. 

21.2.1 Maxent 

Maxent is a free software that is being increasingly and widely used for modelling 
species geographic distributions with presence-only data. In practice, species 
distribution data would be that indicating presence, and in the majority of cases, species 
absence data are not available (Phillips et al, 2004; Phillips et al, 2006). Maxent takes 
into account available species distribution records and the environmental conditions at 
the places of recording to predict the closest to uniform species distribution taking into 
account the constraints of each feature – e.g., environmental data – at areas of recording. 
In Maxent modelling, areas without data are not taken as areas of absence. 

Maxent takes into account the fact, among others, that presence data are usually biased 
to recorders’ access (Phillips et al, 2006). Sampling intensity and sampling methods 
often vary widely across the study area. Frequently, the number of occurrence localities 
may be too low to estimate the environmental parameters of the model reliably. These, 
among others, are some of the factors taken into account in the development and use of 
Maxent (Phillips et al, 2006).  

For Uganda, WCS has carried out Maxent modelling analyses as part of the larger 
Albertine Rift area modelling (Ayebare et al, 2013). A total of 70,000 occurrence records 
for plants, birds and mammals were used to fit distribution models. The preditor 
variables used were temperature, precipitation, soils and lithology. Maps show areas of 
high importance in Uganda, especially in the Rwenzori mountains region. 

21.2.2 The GARP modelling system 

GARP (Genetic Algorithm for Rule-set Production) modelling system (GMS) is an 
algorithm developed for automating predictive spatial modelling of the distribution of 
species of plants and animals (Stockwell & Peters, 1999). The model uses species 
presence records and environmental variables in form of GIS layers to model species 
distributions. The predicted distributions can also be used to guide more efficient 
surveys among others. 

GMS is developed to reduce the effects of sampling bias and to handle lack of absence 
data and species rarity (Stockwell & Peters, 1999). The system has potential 
applications anywhere where spatially located data occurrences need to be modelled 
and the distributions predicted. 

Desktop GARP is a free software based on this algorithm developed by The University of 
Kansas Biodiversity Research Center in collaboration with the Reference Center for 
Environmental Information in Campinas, Brazil.  It is downloadable from 
http://www.nhm.ku.edu/desktopgarp.  

21.2.3 Applicability of the models to Ugandan data 

The attributes of datasets described in these two systems reviews are inherent to most 
of the existing Ugandan data. As such, the software can be appropriate for many of the 
Ugandan species distribution datasets. 

http://www.nhm.ku.edu/desktopgarp
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They can both be used with good modelled results, but as other predictive models, both 
are subject to errors of commission and those of omission. There are various challenges 
with input datasets. Using any of these software will require very careful interpretation 
of the results (Townsend et al, 2007). 

21.3 Potential for use of available data for biodiversity accounting in 
Uganda 

The data and information available for Uganda can be very useful for biodiversity 
accounting in Uganda at the genetic, species and ecosystem levels. The NBDB has been 
analysing the state of biodiversity at these levels in Uganda, and the results can be 
translated into biodiversity accounting, as shown in the preceding sections. Recent 
species extinctions in the wild are cited in the reports. Other examples are given 
hereunder. 

21.3.1 Genetic biodiversity accounting 

The NBDB has put together available data for fish since the 1950s. Uganda shares Lake 
Victoria with two other East African countries, Kenya and Tanzania. In Lake Victoria, 
there was extensive speciation of cichlid fishes in Lake Victoria. The predatory Nile 
Perch was introduced in lakes Victoria and Kyoga in the 1950s and 1960s from Lake 
Albert (Ogutu-Ohwayo, 2004). The Nile Perch is a fish species of high commercial and 
recreational value. Haplochromine fish species form the most dominant diet of the Nile 
Perch.  There has been a very dramatic decline of haplochromine since the introduction 
of the Nile Perch in these lakes and it is estimated that about 60% of the haplochromine 
species have become extinct (Witte et al., 1992). 

The graph, Figure 21-1 shows an approximation of the Nile Perch catches, an indication 
of populations, and haplochromine species numbers from the 1950s. Graph adopted 
from (Arinaitwe et al., 2000b). 

 

 

 

    

 

 

 

 

 

 

 

 

 

Figure 21-1. Schematic representation of haplochromine species (upper curve) in relation to catches of 
the predatory Nile Perch 
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21.3.2 Species biodiversity accounting 

The NBDB's State of Uganda’s Biodiversity Reports present various species biodiversity 
accounts. For example, the 2008 report (Pomeroy & Tushabe, 2008) shows trends in 
Mountain Gorilla populations in the Virungas protected areas (Rwanda and Democratic 
Republic of Congo) and Bwindi NP in Uganda since the 1970s. This shows a steady 
increase in numbers, as presented in Figure 21-2. 

 

Figure 21-2. Mountain gorilla populations in the Virungas and Bwindi Impenetrable National Park  

The figure is adopted from (Pomeroy & Tushabe, 2008). 

 

Another example is from the Uganda Wildlife Authority, Table 16-1, which shows 
overall medium to large mammal populations for some species in Uganda since the 
1960s.

 

21.3.3 Ecosystem biodiversity accounting 

The examples of what has been done in Uganda in Parts I and II provide inputs to 
ecosystem biodiversity accounting in Uganda. The following ecosystems have been 
assessed: 

1. Moorland and heath 
2. Wetlands 
3. Forests 
4. Savannas and forest-savanna mosaics 
5. Grasslands, bushlands and woodlands 
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Taking forests for example, the situation is very worrying.  Figure 21-3 shows the 
decline in area of tropical high forest cover since pre-1900. By trend projection, there 
will be no tropical high forest cover by 2027! The graph is adopted from (Pomeroy & 
Tushabe, 2008). 

 

 

Figure 21-3. Estimates of the extent of tropical high forest in Uganda 

 

Continued assessment, for example by the NBDB for biodiversity and the NBS for land 
cover provides a mechanism to continue accounting for ecosystem biodiversity in 
Uganda. 
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Part IV: Conclusions and recommendations 
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22 Conclusions  

There is a very rich diversity of biodiversity data and information in Uganda on various 
kinds of biodiversity aspects that should go a long way to provide a data base for 
biodiversity accounting in Uganda. In order for this data on biodiversity to be suitable for 
informing biodiversity accounting, it needs to meet the following criteria:  

 Data exists at a spatial resolution suitable for accounting. This allows data to be 
mapped to individual ecosystem areas.  

 Data is temporally relevant (i.e., it has time-series characteristics). This informs 
net changes in the stock of biodiversity between opening and closing accounting 
periods.  

 Data can be comparable over space and time. This allows direct comparison of 
biodiversity stocks in different ecosystem areas over different periods.  

Most of the datasets reviewed meet these criteria. Most of the species occurrence data 
are georeferenced, and can therefore be mapped on various GIS layers to derive 
ecosystem types in which they occur. They also have dates of recording and these can 
be used for time-scale analyses.  However, many of the data observations are based 
individual studies and this presents challenges for comparisons over time and space.   
The datasets most likely to provide comparable time-series observations for informing 
biodiversity accounts using direct observations in specific areas include: 

 Data on vertebrate species in moorland, forests, wetlands, grasslands and 
savannah ecosystems based on data used to inform the LUI and State of Uganda’s 
Biodiversity Reports held in the NBDB 

 Mammal surveys in protected areas carried out be UWA 
 Monitoring data on  bird counts in IBAs carried out by NatureUganda 
 Inventories of flora and fauna in wetlands carried out by the Wetlands 

Management Department 
 Biodiversity inventories / checklists held by WCS and ARCOS for Great Lakes, 

Mountain ecosystems, Kidepo Valley, Virunga and Murchison Falls National 
Parks, Bugoma Central Forest Reserve, Kabwoya Wildlife Reserve and Kasio 
Tonya Community Wildlife Area  

 National RedList of species compiled by WCS. 
 Compilation of the Albertine Rift biodiversity data for monitoring carried out by 

ARCOS 

 Agricultural statistics carried out by UBOS 
 Datasets held by NEMA that have been used to produce various atlases 
 Datasets held by NEMA that have been used to produce Uganda’s state of the 

environment reports 
 Data on tree species held by NFA for National Parks and Forest Reserves and by 

ECOTRUST in other areas. 
 Plants and vertebrate monitoring data for Bwindi Impenetrable National Park 

collected by the Institute of Tropical Forest Conservation (ITFC)  
 Data on amphibians, primates and plants collected at the Budongo Conservation 

Field Station (BCFS)   
 Data on primates in sub counties of Hoima and Kibale collected by CSWCT 
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Metadata on the principle datasets available for informing biodiversity accounting is 
presented in Appendix A.   

There exists an extensive baseline of geo-referenced biodiversity data for Uganda, 
which can support modelling approaches to determine biodiversity values where gaps 
exist in both space and time. A lot of biodiversity data exits for protected areas, but less 
so for non-protected areas, and the latter can therefore considerably benefit from 
modelling.  

There are regularly updated land use and land cover maps.  These can provide proxies 
for ecosystems over time.  They can also be used in conjunction with the vegetation 
class mapping (e.g., Langdale-Brown et al., 1964, White, 1983 and Green et al, 1996) to 
infer changes in natural ecosystem diversity from lands use change over time.  This can 
also be used to infer or model changes in the extent of suitable habitat for species.  

The large collection of data and information available on biodiversity in Uganda are 
from various data holders and information providers. This heterogeneity may hamper 
these resources from being used collectively and therefore more informatively.  

For the biodiversity data and information resources to effectively facilitate biodiversity 
accounting and inform other policy requirements, it is recommended that: 

1. Data collections methods and standards be harmonised across the biodiversity 
data collectors spectrum in Uganda; 

2. The data collected are centralised in some kind of central biodiversity data 
resources repository;  

3. Interactions are brought about among the various data collectors, data computer 
technicians and information providers to discuss the best means that should 
bring about better usable products to inform decision and policy makers; and 

4. Regular interactions occur among data and information technicians with 
decision and policy makers in Uganda for better sustainable utilisation and 
management of biodiversity resources in Uganda.  
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24 Appendix: A metadatabase of the datasets/ databases reviewed 

The data in this appendix were provided by the technical people in the respective organisation, by filling in a template that was provided to them. There are a few other datasets not provided for here, as the 
data were not provided as requested. 

 

Organisation 
responsible for 
data 

Name of 
Database 

Name of on-
going 
monitoring/ 
inventorying 
/survey 
programmes 
captured in 
database15  

Is it spatial / 
non-spatial 
(Yes /No) – if 
No do not fill in 
other details.  

Availability 
and 
restrictions 
on use 

Description 
of spatial 
information 
linked to the 
data 

Description 
of data (is it 
species 
specific, 
flora, fauna 

Description of 
sampling/record
ing techniques 
and/or methods 

Descriptio
n of 
sampling 
strategy16 

Quan
titati
ve 
data 

Spec
imen
s  
(Yes 
/No) 

Ecosyste
m / 
Habitat  

Are these 
observations 
updated (if so 
how often) 

Reference 
level / 
condition17 

Date 
(first 
observat
ion) 

Date 
most 
recent 
(observa
tion) 

Data quality 
control 
procedures 

Any changes to 
the consistency 
over space and 
time? 

Information / 
reports produced 
from the data, 
and how 
regularly 

Albertine Rift 
Conservation 
Society (ARCOS) 

ARCOS 
Biodiversity 
Management 
System - 
Africa Great 
Lakes 
Freshwater 
Ecosystems 

  Yes All data 
published 
under 
ARBIMS has 
to be under 
CCO Licence. 
Therefore, the 
data is 
basically free 
to use 

Distribution 
webmaps 
linked to 
occurrence 
data in the 
database that 
has 
coordinates 
Other spatial 
datasets that 
help users put 
context on the 
species 
occurrences 

Species 
occurrence 
data and 
checklists for 
African Great 
Lakes 
freshwater 
ecosystems. 
Soon, sample-
based data 
will be added 
to the types of 
data 
published 
through the 
portal 

Since data is 
contributed by 
different 
stakeholders 
(researchers, 
conservation 
organizations, 
individual 
government 
projects, etc.); 
data collection 
and sampling 
methods differ. 
Each dataset has 
its metadata sheet 
associated which 
gives details on 
this aspect 

This 
database 
focuses on 
African 
Great Lakes 
freshwater 
ecosystems 
(Lakes, 
major River 
systems) 

Not 
yet, 
later 
soon 

No Varied Data publishers 
are encouraged 
to update their 
data whenever 
possible and 
ARCOS supports 
them in doing 
so 

None Pre 1960 2013 Data are published 
using IPT and it the 
tool ensures the 
datasets fulfil the 
requirement of a 
Darwin Core 
format. There is an 
expert committee 
in place for data 
quality checks and 
the publication 
process involves 
endorsement by 
relevant GBIF node 
managers 

    

Albertine Rift 
Conservation 
Society (ARCOS) 

ARCOS 
Biodiversity 
Management 
System - 
Africa 
Mountains 

  Yes All data 
published 
under 
ARBIMS has 
to be under 
CCO Licence. 
Therefore, the 
data is 
basically free 
to use 

Distribution 
webmaps 
linked to 
occurrence 
data in the 
database that 
has 
coordinates 
Other spatial 
datasets that 
help users put 
context on the 
species 
occurrences 

Species 
occurrence 
data and 
checklists for 
Africa 
mountains. 
Soon, sample-
based data 
will be added 
to the types of 
data 
published 
through the 
portal 

Since data is 
contributed by 
different 
stakeholders 
(researchers, 
conservation 
organizations, 
individual 
government 
projects, etc.); 
data collection 
and sampling 
methods differ. 
Each dataset has 
its metadata sheet 
associated which 
gives details on 
this aspect 

This 
database 
focuses on 
Africa 
mountain 
ecosystems 

Not 
yet, 
later 
soon 

Not 
yet, 
later 
soon 

Varied Data publishers 
are encouraged 
to update their 
data whenever 
possible and 
ARCOS supports 
them in doing 
so 

None Pre 1960 2013 Data are published 
using IPT and it the 
tool ensures the 
datasets fulfil the 
requirement of a 
Darwin Core 
format. There is an 
expert committee 
in place for data 
quality checks and 
the publication 
process involves 
endorsement by 
relevant GBIF node 
managers 

  1st Edition of the 
Africa Mountains 
Status Report 
produced. The 
report to be 
produced on a 
biennial basis 

Albertine Rift 
Conservation 
Society (ARCOS) 

ARCOS 
Biodiversity 
Management 
System - 
Albertine 
Rift Region 

Annual studies 
termed ILAM 
that integrate 
Biodiversity, 
Ecosystem 
Services and 
Socio-Economy 
in 3 landscape 
in Kagera 

Yes All data 
published 
under 
ARBIMS has 
to be under 
CCO Licence. 
Therefore, the 
data is 
basically free 

Distribution 
webmaps 
linked to 
occurrence 
data in the 
database that 
has 
coordinates 
Other spatial 

Species 
occurrence 
data and 
checklists for 
key 
ecosystems of 
the Albertine 
Rift region. 
Soon, sample-

Since data is 
contributed by 
different 
stakeholders 
(researchers, 
conservation 
organizations, 
individual 
government 

This 
database 
focuses on 
Key 
biodiversity 
areas in the 
Albertine 
Rift region 

Not 
yet, 
later 
soon 

Yes, 
for 
some 
herb
ariu
m 
data 

Varied Data publishers 
are encouraged 
to update their 
data whenever 
possible and 
ARCOS supports 
them in doing 
so 

None Pre 1960 2013 Data are published 
using IPT and it the 
tool ensures the 
datasets fulfil the 
requirement of a 
Darwin Core 
format. There is an 
expert committee 
in place for data 

  2 atlases have been 
produced 
(amphibians & 
Reptiles) and the 
1st edition of the 
Albertine Rift 
Conservation 
Status report was 
produced. We plan 

                                                        

15 e.g., Bird Counts in IBAs. Large mammal surveys in National Parks.  Please complete row for each  on-going monitoring / inventorying / survey programme 

16 Which areas of the country are covered? What is the density / number of data points in different areas? 

17 This represents a benchmark for comparison, e.g., population levels in 1970 in the case of the LPI, population levels in 'unspoilt areas', a relevant ecological target, minimum sustainable population, 
maximum yield etc. 
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Organisation 
responsible for 
data 

Name of 
Database 

Name of on-
going 
monitoring/ 
inventorying 
/survey 
programmes 
captured in 
database15  

Is it spatial / 
non-spatial 
(Yes /No) – if 
No do not fill in 
other details.  

Availability 
and 
restrictions 
on use 

Description 
of spatial 
information 
linked to the 
data 

Description 
of data (is it 
species 
specific, 
flora, fauna 

Description of 
sampling/record
ing techniques 
and/or methods 

Descriptio
n of 
sampling 
strategy16 

Quan
titati
ve 
data 

Spec
imen
s  
(Yes 
/No) 

Ecosyste
m / 
Habitat  

Are these 
observations 
updated (if so 
how often) 

Reference 
level / 
condition17 

Date 
(first 
observat
ion) 

Date 
most 
recent 
(observa
tion) 

Data quality 
control 
procedures 

Any changes to 
the consistency 
over space and 
time? 

Information / 
reports produced 
from the data, 
and how 
regularly 

Basin/Rwanda to use datasets that 
help users put 
context on the 
species 
occurrences 

based data 
will be added 
to the types of 
data 
published 
through the 
portal 

projects, etc.); 
data collection 
and sampling 
methods differ. 
Each dataset has 
its metadata sheet 
associated which 
gives details on 
this aspect 

quality checks and 
the publication 
process involves 
endorsement by 
relevant GBIF node 
managers 

to produce this 
report on a 
biennial basis and 
we will be 
producing various 
other 
informational 
materials on a 
need-basis 

Chimpanzee 
Trust 

African 
Spotted Neck 
Otters 

African Spotted 
Neck Otters 
monitoring 
program 

Yes Permission 
Required 

Location Mammals Direct 
counting/observat
ion 

Opportunist
ic 
recordings. 
Surveys 
taken in 
some areas. 
Data 
coverage is 
national 

Yes No Lake Yes, On a 
monthly basis 

A relevant 
Ecological 
Target 

08/08/2
008 

03/08/2
016 

Detailed 
recordings and 
experience 
recorders 

Data comes from 
one source on the 
island and 
monitoring is 
supported by a 
standardised data 
collection form to 
monitors. Data are 
consistent 

Ngamba Island 
Chimpanzee 
Sanctuary 
produces Monthly 
Report on Other 
Wildlife and the 
Chimpanzee Trust 
produces annual 
reports 

Chimpanzee 
Trust 

Bird counts 
on Ngamba 
Island 

Ngamba Island 
Bird monitoring 
project 

Yes Permission 
Required 

Location Birds Various - 
depending on 
survey database 
record and taxon. 
Techniques 
include,  Absolute 
Counts, Transect 
Estimates, Direct 
counting, Capture 
and release, etc. 

Mainly 
Ngamba 
Island, 
distributed 
all over the 
country 

Yes No Various Yes, On a 
monthly basis 

A relevant 
Ecological 
Target 

30/06/1
905 

03/01/2
016 

All records are 
transcribed onto 
standard recording 
forms. Records that 
are unlikely are 
flagged, and are 
not entered in the 
database. Detailed 
recordings and 
experience 
recorders 

Data comes from 
one source on the 
island and 
monitoring is 
supported by a 
standardised data 
collection form to 
monitors, Data are 
consistent 

Ngamba Island 
Chimpanzee 
Sanctuary 
produces Monthly 
Report on Other 
Wildlife and the 
Chimpanzee Trust 
produces annual 
reports 

Chimpanzee 
Trust 

_ Chimpanzee 
habitat 
monitoring 
project 

Yes Permission 
Required 

Location Mammal and 
human 
impacts 

Observation 5 sub 
counties of 
Hoima and 
Kibale 

Yes No Forest Yes, initially 
twice monthly 
however this 
has stalled with 
project closure 

Minimum 
sustainable 
population 

01/06/2
009 

01/03/2
015 

Data is collected by 
Habitat Monitors, 
received by the 
Field Officer who 
proof-reads and 
cleans them before 
filing 

Yes. In March 2015, 
the project funding 
data collection 
ended and thus 
there has been 
inconsistent data 
collection from 
there. However 
before that the 
data was collected 
regularly 

Bi-annual Habitat 
Monitoring reports 
for Chimpanzee 
Trust  

Environmental 
Conservation 
Trust of Uganda 
(ECOTRUST) 

Trees for 
Global 
Benefit 

Domestication 
of Native & 
Naturalised 
Tree Species 

Yes Permission 
required 

GPS grid 
coordinate, 
Species on 
farm, number 
of trees, 
growth rates, 
survival 

Trees Absolute counts 
for numbers & 
sample 
measurement of 
DBH, Height, 
Crown width for 
growth rates 

Every 
farmer 
participatin
g in Trees 
for Global 
Benefits 
currently in 
Rubirizi, 
Mitooma, 
Kasese, 
Hoima, 
Masindi, 
Mbale, 
Manafwa, 
Bududa, 
Bulambuli, 
Sironko 

Yes No All on 
farm but 
location 
exists 

Yes, annually   2003 2015 All monitoring is 
guided by 
monitoring 
protocols and 
subjected to a third 
party audit as 
party of carbon 
verification 
process 

Data is consistent, 
supported by a 
standardised tool 

Trees for Global 
Benefits annual 
reports 

National 
Biodiversity Data 
Bank 

The Bird 
Atlas of 
Uganda 
(product) 

  Yes Permission 
required for 
digital data 

Distribution 
maps based 
on geo-
referenced 
records;  
Species 
areas/regions 
checklists; 

All birds 
recorded for 
Uganda 

Various Opportunist
ic 
recordings, 
surveys 

No   Various No None  pre-
1950s 

      The Bird Atlas for 
Uganda, 2005 
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Organisation 
responsible for 
data 

Name of 
Database 

Name of on-
going 
monitoring/ 
inventorying 
/survey 
programmes 
captured in 
database15  

Is it spatial / 
non-spatial 
(Yes /No) – if 
No do not fill in 
other details.  

Availability 
and 
restrictions 
on use 

Description 
of spatial 
information 
linked to the 
data 

Description 
of data (is it 
species 
specific, 
flora, fauna 

Description of 
sampling/record
ing techniques 
and/or methods 

Descriptio
n of 
sampling 
strategy16 

Quan
titati
ve 
data 

Spec
imen
s  
(Yes 
/No) 

Ecosyste
m / 
Habitat  

Are these 
observations 
updated (if so 
how often) 

Reference 
level / 
condition17 

Date 
(first 
observat
ion) 

Date 
most 
recent 
(observa
tion) 

Data quality 
control 
procedures 

Any changes to 
the consistency 
over space and 
time? 

Information / 
reports produced 
from the data, 
and how 
regularly 

Modelled 
species 
distribution 
maps based 
on habitat 
suitability 

National 
Biodiversity Data 
Bank 

Biodiversity 
Data Bank 
(BDB) 

  Yes Generally free 
to use, 
provided the 
data are used 
for either 
research or 
conservation 
purposes, and 
the NBDB  is 
acknowledge
d as the 
source in all 
reports, 
publications, 
etc. 

Distribution 
maps based 
on geo-
referenced 
records;  
Species 
areas/regions 
checklists; 
Modelled 
species 
distribution 
maps based 
on habitat 
suitability 

Taxa: 
Flowering 
Plants, 
Dragonflies, 
Butterflies, 
Fish, 
Amphibians, 
Reptiles, 
Birds, 
Mammals 

Various - 
depending on 
survey database 
record and taxon. 
Techniques 
recorded in BDB 
include for 
example,  
Absolute Counts, 
Aerial Surveys, 
Transect 
Estimates, Point 
Estimates, Sweep 
Netting, Mist 
Netting, etc. 

Various 
strategies, 
but the 
majority of 
data are 
opportunisti
c 
recordings. 
Surveys 
have been 
taken in 
some areas. 
Data 
coverage is 
national 

In 
some 
cases 
yes. 
The 
major
ity of 
data 
are 
speci
es 
prese
nce 

No Various Repository of 
observations, 
pre 1990 to 
present. BDB is 
updated as new 
data are 
received or 
transcribed 
from reports, 
publications, 
theses, etc. 

Living 
Planet 
Index for 
1970 set at 
1.0 

pre 1990 2010 All records are 
transcribed onto 
standard recording 
forms and passed 
on to taxa 
distribution 
experts to check 
for possible errors. 
Records that are 
unlikely to be 
found in areas 
where they are 
recorded are 
flagged, and are 
not entered into 
BDB until 
confirmation is got 
from the recorder 

Data are from 
numerous sources 
and recording is 
supported by a 
standardised data 
collection guide to 
recorders, 
therefore the data 
are consistent. 

The NBDB 
produces, 
biennially, the 
'State of Uganda's 
Biodiversity' 
reports. Other 
publications 
include two 
atlases: birds 
(2005) and bats 
(2009) 

National 
Biodiversity Data 
Bank, Zoology 
Museum - 
Makerere 
University 

East Africa 
Bat Atlas 
(product) 

  Yes Permission 
required for 
digital data 

Distribution 
maps based 
on geo-
referenced 
records 

All bats 
recorded for 
East Africa 

Various Opportunist
ic 
recordings, 
surveys 

No Yes 
for 
muse
ums 
data, 
No 
for 
data
base 
recor
ds 

Various No None         The East African 
Bat Atlas, 2009 

National 
Environmental 
Management 
Authority 

  Sensitivity Atlas 
for the 
Albertine 
Graben 

Yes, Spatial data Report is 
available for 
public use. 
Can be found 
on the NEMA 
website 

GIS 
coordinates  

    The 
Albertine 
Graben - 
one of the 
biodiversity 
hot spots of 
Uganda 

  No Forests, 
wetlands, 
water 
resources 

Yes. First atlas 
was produced in 
2009 and 
updated in 
2010.  

The 
distribution 
of wildlife 
(large 
mammals) 
before oil 
and gas 
exploration 
activities 

2009 2010 Data is collected by 
institutions that 
have skills and 
knowledge on data 
collection like 
UWA, WCS, NFA, 
Fisheries 
Resources 
Research Institute 

Preparation of the 
atlas is based on 
the data provided 
by institutions. Up 
to date data is 
lacking in most 
institutions 

Vegetation, land 
cover maps, birds, 
large mammals, 
fisheries, 
ecosystems 
(wildlife protected 
areas, wetlands, 
forests, water 
resources, endemic 
and endangered 
species 

National 
Environmental 
Management 
Authority 

  The Wetland 
Atlas of Uganda 

Yes, Spatial data Report is 
available for 
public use.  

GIS 
coordinates  

Status of 
wetlands in 
Kampala, 
Wakiso and 
Mukono 
districts 

Information from 
use of GIS and RS  

Kampala, 
Mukono and 
Wakiso 
districts 

  No Wetlands Planned. First 
edition 
produced in 
2015 

Status of 
wetlands  

    Use of GIS 
techniques 

    

National 
Environmental 
Management 
Authority 

  Atlas of Our 
Changing 
Environment 

Yes, Spatial data Report is 
available for 
public use 

  Covered most 
aspects of the 
environment 
including 
forests, lakes, 
wetlands,  

Use of remotely 
sensed data , 
ground 
photographs and 
graphics to 
provide evidence 
on both positive 
and negative 
trends on 
environment 

National   No Forests, 
wetlands, 
water 
resources 

  Changes in 
the 
environme
nt from 
human 
induced 
factors 

2009 2009 Use of GIS 
techniques 

  State of 
environment 
report of 2010.  
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Organisation 
responsible for 
data 

Name of 
Database 

Name of on-
going 
monitoring/ 
inventorying 
/survey 
programmes 
captured in 
database15  

Is it spatial / 
non-spatial 
(Yes /No) – if 
No do not fill in 
other details.  

Availability 
and 
restrictions 
on use 

Description 
of spatial 
information 
linked to the 
data 

Description 
of data (is it 
species 
specific, 
flora, fauna 

Description of 
sampling/record
ing techniques 
and/or methods 

Descriptio
n of 
sampling 
strategy16 

Quan
titati
ve 
data 

Spec
imen
s  
(Yes 
/No) 

Ecosyste
m / 
Habitat  

Are these 
observations 
updated (if so 
how often) 

Reference 
level / 
condition17 

Date 
(first 
observat
ion) 

Date 
most 
recent 
(observa
tion) 

Data quality 
control 
procedures 

Any changes to 
the consistency 
over space and 
time? 

Information / 
reports produced 
from the data, 
and how 
regularly 

National 
Environmental 
Management 
Authority 

  National 
Biodiversity 
Reports 

No. It is non 
spatial 

Report is 
available to 
the public on 
CBD website  

  flora and 
fauna 

  National   No Wetlands, 
forests, 
wildlife 
protected 
areas 

            State of 
environment 
reports 

NatureUganda Bird counts 
in IBAs 

  Yes Permission 
required 

GPS grid 
coordinate 

Birds   Mainly IBAs, 
distributed 
all over the 
country 

                    

NatureUganda Data on 
Important 
Bird/ 
Biodiversity 
Areas 

IBA 
qualification 
(site accounts) 

Yes Permission 
required 

GPS grid 
coordinate 

Birds Various Mainly IBAs, 
distributed 
all over the 
country 

No no Various yes (every year) IBA book 
produced in 
2001 

1994   All data vetted by 
competent 
authority and 
individuals 

no IBA book (Online 
summaries of data) 

NatureUganda Important 
Bird/ 
Biodiversity 
Areas 
Monitoring 

Status, Pressure 
and Response 
Monitoring 

Yes Permission 
required 

GPS grid 
coordinate 

Birds Status, Pressure 
and Response 
Monitoring using 
the IBA 
monitoring 
framework by 
Birdlife 

Status, 
Pressure 
and 
Response 
Monitoring 
using the 
IBA 
monitoring 
framework 
by Birdlife 

yes No Various yes (every year) IBA book 
produced in 
2001 

2001 2016 All data vetted by 
competent 
authority and 
individuals 

no IBA status and 
trends Report 

NatureUganda Bird 
Population 
Monitoring 

Land Bird 
counts 

Yes Permission 
required 

GPS grid 
coordinate 

Birds Transect counts Major 
habitats 
(Natural, 
semi 
natural, 
agricultural, 
build-up 
areas) in/ 
outside 
protected 
areas 

yes No Terrestri
al 

yes (every 6 
months) 

In 2009 2009 2016 All data vetted by 
competent 
authority and 
individuals 

no State of Uganda's 
Birds 

NatureUganda African 
Waterbird 
Monitoring 

Waterbird 
counts 

yes Permission 
required 

GPS grid 
coordinate 

Birds Transect counts Selected 
wetlands (in 
and outside 
National 
Parks) 

yes No Water 
bodies 
(wetland
s) 

yes (every 6 
months) 

1989 1989 2016 All data vetted by 
competent 
authority and 
individuals 

no State of Uganda's 
Birds 

Uganda Wildlife 
Authority 

  Ugandan 
Medium and 
Large Mammal 
Surveys of 
National Parks, 
Wildlife 
reserves and 
other wildlife 
areas in Uganda 

Yes, Spatial data Survey 
reports are 
publically 
available for 
use 

GPS grid 
coordinate 
based on 
WGS84 or Arc 
1960 and in 
shape file 
formats  

abundance/p
opulation 
counts of 
large 
mammals 
(e.g. 
Elephants, 
buffalo, 
antelopes 
e.t.c. based on 
surveys) 

Line transects National 
parks, 
wildlife 
reserves 
and other 
wildlife 
areas in the 
country.   

    Forested 
areas and 
grassland 
areas  

Every 5 years 
for forested 
protected areas 
and every 3 
years for 
grassland 
protected areas 

Population 
of large 
mammals 
with no 
human-
wildlife 
conflicts 

From 
1960s 

2015   In all protected 
areas we use GPS 
in Ranger Based 
Data Collection, we 
are migrating from 
MIST to now using 
Smart phones in 
data use. We 
employ both aerial 
and ground 
surveys in 
grassland ranges 
and only ground 
surveys in forested 
ranges and each 
has its positives 
and negatives in 
data consistency. 

  

Wetlands 
Management 
Department 

National 
Wetland 
Information 
system 

Mapping of 
wetlands 
extents and 
cover 

Yes Available for 
use with 
permission  

Coordinates Describes the 
location and 
extent of 
wetlands, 
whether 
seasonal or 

Satellite images 
are acquired, 
processed and 
analysed to 
extract the 
wetlands shapefile 

The entire 
country 

Yes No Wetland Supposed to be 
every 2-5 years 

Wetland 
coverage of 
1994 is our 
baseline 

1994 2008 Validation is 
undertaken to 
correct for any 
errors, Data is also 
synthesised by the 
NWIS 

None but there are 
plans to acquire 
and validate the 
2015 wetlands 
layer and this 
should be followed 

Mapping of 
wetlands from 
satellite 
images(2009)      
Wetlands Atlas for 
Kampala, Mukono 
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Organisation 
responsible for 
data 

Name of 
Database 

Name of on-
going 
monitoring/ 
inventorying 
/survey 
programmes 
captured in 
database15  

Is it spatial / 
non-spatial 
(Yes /No) – if 
No do not fill in 
other details.  

Availability 
and 
restrictions 
on use 

Description 
of spatial 
information 
linked to the 
data 

Description 
of data (is it 
species 
specific, 
flora, fauna 

Description of 
sampling/record
ing techniques 
and/or methods 

Descriptio
n of 
sampling 
strategy16 

Quan
titati
ve 
data 

Spec
imen
s  
(Yes 
/No) 

Ecosyste
m / 
Habitat  

Are these 
observations 
updated (if so 
how often) 

Reference 
level / 
condition17 

Date 
(first 
observat
ion) 

Date 
most 
recent 
(observa
tion) 

Data quality 
control 
procedures 

Any changes to 
the consistency 
over space and 
time? 

Information / 
reports produced 
from the data, 
and how 
regularly 

permanent, 
the vegetation 
cover and the 
land use 

which is late 
classified and 
validated. This is 
then used to 
update the NWIS 

administrator 
before it is entered 
into the system. 

by more regular 
updates 

and Wakiso (2015)                           
Draft state of 
wetlands report 

Wetlands 
Management 
Department 

National 
Wetland 
Information 
system 

Wetlands 
Inventory 

Yes Available for 
use with 
permission 

Coordinates, 
maps 

Gives detailed 
description of 
the section 
observation 
points per 
wetland 
detailing the 
flora, fauna, 
land use, 
threats and 
conservation 
measures 
undertaken 

Map production, 
selection of 
representative 
section 
observation 
points and fill the 
routing sheet. 
Then the actual 
inventory using 
the wetland 
section 
observation sheet 
(at least one 
observation point 
per map grid-
1:50000) or 
whenever there is 
change in cover 
are characteristics 

Coverage is 
National- 
with 
exceptions 
of a few 
districts in 
the North 
and 
Western 
Uganda 

Yes, 
altho
ugh 
most 
of it is 
qualit
ative 

No Wetland Supposed to be 
every 2-5 years 

Comprehen
sive 
inventory 
has been 
done once 
and this 
forms the 
baseline. 
Efforts are 
being made 
to update 
the 
inventory 

Early 
1990s 

Updates 
in  

There are standard 
forms for data 
collection, the 
information 
System analyst 
verifies data before 
its incorporated 
into NWIS 

Some districts have 
updated their 
inventories and 
other inventories 
were updated in 
2008  

District Inventory 
reports( over 40 
based on the then 
56 districts of 
Uganda)  

Wetlands 
Management 
Department 

National 
Wetland 
Information 
system 

Wetlands 
Assessments 

Yes Available for 
use with 
permission 

Coordinates Varies per 
site assessed 
but generally 
has soil data, 
water quality 
data, land 
cover data, 
biodiversity 
data and 
livelihood 
data 

Various 
depending on the 
objective of the 
assessment 

Case by case 
but priority 
is given to 
Ramsar 
sites and 
most critical 
wetlands so 
far 

Yes No Wetland case by case 
studies 

Most of the 
studies 
utilise the 
wetland 
inventory 
data 

  2013 Standard methods 
for wetland 
assessments are 
used 

Varies and some 
studies are 
undertaken by 
stakeholder but 
with standardised 
methods 

Assessments for 
Doho and 
Namatala wetland 
systems               
The Sio Siteko 
Trans-boundary 
wetland System-
Rapid Assessment 
(2009)                    
Many other Rapid 
assessment reports 
for critical 
wetlands                                            
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Stakeholder consultative Workshop, 2016 Page 1 
 

DRAFT 

CONCEPT PAPER   
 

STAKEHOLDERS TECHNICAL REVIEW WORKSHOP FOR THE 

FEASIBILITY STUDY ON BIODIVERSITY ACCOUNTING IN 

UGANDA   

 
 

1.    BRIEF BACKGROUND 

National Environment Management (NEMA), National Planning Authority (NPA) and 

Uganda Bureau and Statistics (UBoS) on behalf of Government of Uganda and in 

collaboration with UNEP-WCMC are undertaking a feasibility study for biodiversity 

accounting in Uganda. The study is intended to lay the foundation for building capacity to 

undertake Biodiversity Accounting in Uganda and testing the Step-by-Step guide.  Uganda’s 

natural capital is being used at an unsustainable rate and is indeed undergoing rapid 

depreciation. The depreciation of the natural capital poses major threats to the attainment of 

the country’s development goals given its centrality in the development process. Indeed, the 

rapid GDP growth the country has enjoyed has been attained at a cost of her natural capital. 

The limited information on the changing trends of the country’s natural capital stocks 

constrains planning, policy and decision making on sustainable natural resources 

management. A stakeholder consultative workshop is planned to provide a clear 

background on how data can be acquired to enable the study achieve its objectives as well as 

get buy-in to establish ownership of the results of the study. 

 

 

2. THE TARGET GROUP 

 

MINISTRIES, DEPARTMENT AND AGENCIES (MDAs) 

 

1. National Planning Authority (1) 

2. National Forestry Authority (1) 

3. Uganda Wildlife Authority (1) 

4. Plant Genetic Resource Centre (1) 

5. Animal Genetic Resource Centre (1) 

6. Uganda National Council for Science and Technology (1) 

7. Department of Water Resources Management, Ministry of Water and Environment (1) 

8. Uganda Bureau of Statistics (1) 

9. Forest Sector Support Department, Ministry of Water and Environment 

10. Department of Environment Support Services, Ministry of Water and Environment (1) 

11. Kawanda Agricultural Research Laboratory (1) 

12. Ministry of Finance, Planning and Economic Development (1) 

13. Ministry of East Africa Community Affairs 

14. Ministry of Local Government (1) 

15. Ministry of Labour Gender and Social Development 

16. Department of  Crop Production Ministry of Agriculture, Animal Industry and Fisheries (1) 

17. Department of Livestock Production, Ministry of Agriculture, Animal Industry and Fisheries 

(1) 

18. National Biodiversity Data Bank, Makerere University(1) 

19. National Agricultural Research Organization (1) 
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20. College of Natural Sciences, Makerere University (1) 

21. Uganda Export Promotion Board (1) 

22. National Fisheries Resources Research Institute (1) 

23. National Forestry Resources Research Institute (1) 

24. Ministry of Tourism, Wildlife and Antiquities (1) 

25.  Natural Chemotherapeutic Research Institute (1) 

26. Economic Policy Research Centre (1) 

27. College of Agricultural and Environmental Sciences, Makerere University (1) 

28. Climate Change Unit, Ministry of Water and Environment (2) 

29. National Focal Point United Nations Framework Convention on Climate Change (1) 

30. Department of Biological Sciences, College of Natural Sciences, Makerere University (1) 

 

THE TECHNICAL COMMITTEE ON BIODIVERSITY CONSERVATION (TCBC) 

 

1. Dr. Gerald Eilu 

2. Mr. Aventino Bakunda 

3. Dr James Kalema 

4. Dr. Robert Kityo 

5. Ms Norah Namakambo 

6. Mr. Arthur Makara 

 

 

NGOS/CSOS/REGIONAL ORGANIZATIONS/PRIVATE SECTOR 

 

1. Wildlife Conservation Society 

2. Nature Uganda 

3. Total E&P (U) 

4. ENR Africa Centre 

 

NEMA STAFF 

 

1. Ag.D/FA 

2. D/PPI  

3. IMEM 

4. NRM (Aq) 

5. NRM (S&L) 

6. NRM (B&R)   

7. GIS/RS Officer  

8. EEC 

9. SDISO 

10. BIOFIN - Project Mgt. Officer  


