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Key messages 
The experimental ecosystem accounts for Uganda presented in this report follow on 
from a recent publication which explored approaches to accounting for species-level 
biodiversity and a feasibility study of applications using existing data in Uganda.  The 
accounts compiled respond to policy entry points for biodiversity and ecosystem 
related concerns in Uganda, identified  in the feasibility study (UNEP-WCMC 2016b). 
The feasibility study established five clear policy entry points and applications for 
accounting, namely: 

1. To inform the ongoing debates surrounding the gazettement and de-
gazettement of protected areas.  

2. To make the case for increased budget allocation and investment in 
biodiversity rich sectors for conservation and management (e.g., forestry as it 
maintains relatively high levels of biodiversity).  

3. To establish the extent of ecosystem degradation and where declining 
biodiversity threatens the delivery of ecosystem services and implications on 
economic growth and human well-being. 

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

5. To assess national progress towards the ÏÂÊÅÃÔÉÖÅÓ ÏÆ 5ÇÁÎÄÁȭÓ .ÁÔÉÏÎÁÌ 
Biodiversity Strategy Plan (NBSAP II) and National Development Plan (NDP II) 
and associated international commitments (i.e., the Aichi targets and SDGs).   

Given these entry points, this report describes the first attempt t o rapidly develop the 
required underlying spatial-data infrastructure and the compilation of key ecosystem 
and biodiversity related accounts using the System of Environmental-Economic 
Accounting ɀ Experimental Ecosystem Accounting (SEEA-EEA) framework. The 
accounts compiled for Uganda concern land cover, ecosystem extent, three non-
timber for est products (Gum Arabic, Shea butter tree nuts and Prunus africana) and 
two flagship mammals (Chimpanzees and Elephants) species. Collectively, these 
accounts provide significant insights into the state and trends in ecosystems and 
biodiversity for Uganda.  

At the broadest level, the accounts reveal:  

¶ Substantial reductions in the extent of natural ecosystems in Uganda, 
particular ly for Forest (29% remaining) and Moist Savanna (32% remaining) 
ecosystems. The degradation1 of forest ecosystems has been particularly notable 
in the sub-regions of Western, Central 1, East Central and Teso (see Figure 7 for 

                                                 
1 In this report the term  Ȭdegradationȭ includes the loss of natural ecosystems to land conversion, as 

ÄÅÓÃÒÉÂÅÄ ÉÎ 5ÇÁÎÄÁȭÓ NBSAP II National Target 3.2 
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location of sub-regions). For Moist Savanna ecosystems, degradation has been 
greatest in the Acholi, Lango and Teso sub-regions. These losses will impact on 
the delivery of a broad range of ecosystem services and on ecosystem resilience, 
including the ability of the landscape to adapt t0 climate change.  

¶ Large areas of ecosystems have been subjected to changing land cover since 
1990, with only the Karamoja sub-region retaining a significant area of 
consistent natural vegetation cover between 1990 and 2015 (77% of remaining 
natural land cover). The potential drivers for the changes in land cover include 
intermittent farming and plantation use  with up to 3 to 4 million ha subject to 
change. These changes in land cover are significant because the areas subject to 
change will not be able to support the delivery of the range of ecosystem 
services that could otherwise be expected if there had been a stability in 
ecosystem type.  

Overall, the rich spatial data and spatial infrastructure underpinning the accounts is 
demonstrated to be very flexible and further analysis of the data is possible.  

Using the richness of the data and the accounting structure, a number of key policy 
findings have been identified: 

1. The protected areas estate  has performed well by preventing the loss of 
natural ecosystems and the benefits they confer to Uganda. With respect to 
wildlife -watching tourism opportunities , a large majority of remaining 
fully -suitable chimpanzee habitat is protected in the South Western (96%) 
Western (84%) and West Nile (74%) sub-regions.  However, substantial habitat 
still exists outside of protected areas in the Western sub-region (51,000ha) 
providing opportunities to target areas for future protection  and tourism 
development .  

2. For elephants, a large majority of fully -suitable habitat is protected in the 
Karamoja  (94%), South Western (97%) and Western (94%) sub-regions  but 
only a small proportion is protected in West Nile (12% out of 143,000 ha) and a 
substantial area exists outside of the protected areas in Acholi  (approx. 67,000 
ha).  As such there may be opportunities to develop wildlife watching 
tourism in locations in West Nile and Acholi sub-regions. 

3. For Prunus africana the protected area estate has been effective in 
covering the remaining highest quality range of this species,  with 89% of 
the extent of these areas protected at the national scale. 

4. Large areas of potentially suitable natural vegetation for harvesting non -
timber forest products  (NTFPs) have been identif ied in Acholi, Central 2, 
Karamoja, South Western, West Nile and Western sub-regions. In addition to 
smaller areas in Lango and Teso.  Specifically, there are opportunities for 
developing areas for sustainable harvesting for Gum Arabic  and Shea 
butter tree  nuts  and b utter production , particularly in  Acholi  (approx. 
496,000 ha), Karamoja (approx. 352,000 ha), West Nile (approx. 241,000 ha), 
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Teso (approx. 47,000 ha) and Lango (approx. 35,000 ha) that are not in conflict 
with  5ÇÁÎÄÁȭÓ protected area estate.     

5. There are potentially  significant species conservation benefits  from 
conserving natural areas in Acholi, Karamoja and West Nile, as these areas are 
associated with relatively high bird and large mammal species richness .  

6. The accounts presented in this document present information in a way that can 
assist reporting on a range of policy commitments , including: National 
strategic objectives for biodiversity ÓÐÅÃÉÆÉÅÄ ÉÎ 5ÇÁÎÄÁȭÓ ."3!0 ɉ))Ɋ ÁÎÄ 
corresponding Aichi Targets (e.g., 4, 5, 11, 12, 13 and 15) and National 
development plan (II) objectives for Environmental and Natural Resources 
(ENR) and associated SDGs (e.g., 1, 12 and 15). 

The ecosystem accounts developed in this report establish a basis for regular updates 
on the trends in the extent of natural ecosystems and implications for key species.  
The timely provision of this information is essential for engaging decision-makers and 
providing timely communication about national and subɀnational trends to the 
public.  There are multiple ways decision-makers and researchers can use the 
information presented in the accounts to analyse trends in natural capital in Uganda. 
The spatial data infrastructure developed by this project can readily be employed to 
support such work and is equally relevant to other countries facing similar policy 
challenges.  

Opportunities for developing and improving the accounts that have not been possible 
within the constraints of this project , include: 

¶ The accounts for flagship species (elephants and chimpanzees) could be 
improved using species distribution modelling approaches and the 
incorporation  of primary monitorin g data. 

¶ The accounts should be expanded to include information on biodiversity and 
associated benefits in agricultural and plantation areas to illustrate further the 
trade-offs that exist between conservation and expansion of activities such as 
agriculture.  

¶ The accounts should be harmonised with other spatial statistics produced for 
the country (e.g., land cover statistics generated by the NFA).  This should 
include integrating information on soil water seasonality and seasonal 
wetlands. 

¶ Given there will b e other drivers of ecosystem degradation that are not revealed 
by the accounts presented (e.g., over grazing or charcoal production), the 
compilation of ecosystem condition accounts should be extended beyond those 
presented in this report.  This is likely to require the collation of primary 
monitoring data.  
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¶ Extensions to incorporate accounts for fisheries, water, carbon, ecosystem 
condition and ecosystem services supply and use should be completed. This 
should include the integration of information on bioma ss and wood fuel 
resources collated via the National Biomass Survey. Ultimately, these accounts 
should move from physical to monetary accounting and make links to  
ÍÅÁÓÕÒÅÓ ÏÆ ÅÃÏÎÏÍÉÃ ÁÃÔÉÖÉÔÙ ÒÅÃÏÒÄÅÄ ÉÎ 5ÇÁÎÄÁȭÓ System of National 
Accounts. 

More generally, it must be recognised that these accounts have been developed over a 
short period of time using specialist expertise such that the potential value of accounts 
can be quickly assessed. Moving forward, it will be important to establish the 
institutional a rrangements and technical capability to compile accounts on a long 
term basis. To this end, it will be necessary to engage across ministries and agencies 
and to collaborate with programs of work on natural capital accounting in southern 
Africa. These programs include the current planning for the implementation of the 
SEEA in Uganda led by the Ugandan Bureau of Statistics with support from the UN 
Statistics Division; the work on natural capital accounting under the Gaborone 
Declaration led by Conservation InÔÅÒÎÁÔÉÏÎÁÌȠ ÁÎÄ ÔÈÅ 7ÏÒÌÄ "ÁÎËȭÓ 7ÅÁÌÔÈ 
Accounting and Valuation of Ecosystem Services (WAVES) partnership. 
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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 (CBD 1992)   

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 condition: The condition of an ecosystem asset based on measurements 
of various characteristics at a given point in time (UN et al. 2014). 

Ecosystem -level  bio diversity: The variety of ecosystems in a given place.  

Ecosystem extent : The size of an ecosystem asset in terms of spatial area (UN et al. 
2014).  

Ecosystem asset: A spatial representation of ecosystems as contiguous areas of a 
single ecosystem type that form the conceptual base for accounting and the 
integration of relevant statistics (UN et al. 2015). 

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:   The contribution that ecosystems make to the benefits received 
by economic units and people from the environment (UN et al. 2015).  

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

Natural capital: Natural capital includes land, minerals and fossil fuels, solar energy, 
water, living organisms and the services provided by the interactions of all these 
elements on ecological systems (UNEP 2012). 

NBSAP (II): 5ÇÁÎÄÁȭÓ ÓÅÃÏÎÄ .ÁÔÉÏÎÁÌ "ÉÏÄÉÖÅÒÓÉÔÙ 3ÔÒÁÔÅÇÙ ÁÎÄ !ÃÔÉÏÎ 0ÌÁÎ ÓÅÔÓ ÏÕÔ 
an action plan for achieving seven strategic national biodiversity objectives by 2025.  
4ÈÅ ÖÉÓÉÏÎ ÏÆ ÔÈÅ ."3!0 ɉ))Ɋ ÉÓ ÔÏ ȰÍÁÉÎÔÁÉÎ Á ÒÉÃÈ ÂÉÏÄÉÖÅÒÓÉÔÙ ÂÅÎÅÆÉÔÉÎÇ Ôhe present 
and future generations for socio-ÅÃÏÎÏÍÉÃ ÄÅÖÅÌÏÐÍÅÎÔȱ (NEMA 2016a).  The NBASP 
ɉ))Ɋ ÐÒÏÖÉÄÅÓ ÔÈÅ ÆÒÁÍÅ×ÏÒË ÆÏÒ ÉÍÐÌÅÍÅÎÔÉÎÇ ÔÈÅ #"$ȭÓ !ÉÃÈÉ 4ÁÒÇÅÔÓ ÉÎ 5ÇÁÎÄÁȢ 

National De velopment Plan (II):  A planning framework for 2015 to 2020 towards 
5ÇÁÎÄÁȭÓ ÖÉÓÉÏÎ ÔÏ ÁÃÈÉÅÖÅ Ȱ! ÔÒÁÎÓÆÏÒÍÅÄ Ugandan society from a Peasant to a 
Modern and Prosperous Country ×ÉÔÈÉÎ έΪ ÙÅÁÒÓȱȢ  4ÈÅ .$0ɉ))Ɋ ÐÒÏÖÉÄÅÓ ÔÈÅ 
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framework for implementing the UN Sustainable Development Goals in Uganda (NPA 
2015). 

Ecosystem Accounting Area  (EAA): The geographical extent for reporting species or 
ecosystem information defined by, for example, sub-region boundaries, protected 
areas or national boundaries. 

System of Environmental -Economic Accounting ɀ Central Framework (SEEA -
CF): The internationally adopted, multipurpose, statistical framework for 
understanding the interactions between the environment and the economy (UN et al. 
2014b).  

System of Environmental -Economic Accounting ɀ 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  (UN et al. 2014). 

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

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

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 2005b). 

Sustainable Development Goals (SDGs): A set of 17 goals adopted by countries of 
the United Nations in 2015 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. 
#ÏÍÐÒÉÓÅÓ ÔÈÅ )5#. 2ÅÄ ,ÉÓÔ ÃÁÔÅÇÏÒÉÅÓ ÏÆ Ȭ6ÕÌÎÅÒÁÂÌÅ 3ÐÅÃÉÅÓȭȟ Ȭ%ÎÄÁÎÇÅÒÅÄ 3ÐÅÃÉÅÓȭ 
ÁÎÄ Ȭ#ÒÉÔÉÃÁÌÌÙ %ÎÄÁÎÇÅÒÅÄ 3ÐÅÃÉÅÓȭ.  Global Red Lists have are produced by the IUCN 
and a National Red List exists coordinated by the Wildlife Conservation Society (WCS) 

WAVES: A World Bank-led global partnership that aims to promote sustainable 
development by ensuring that natural resources are mainstreamed in development 
planning and national economic accounts.  
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1 Introduction  
Natural capital is used in combination with other capitals and human inputs to 
produce flows of goods and services that are used, consumed and experienced across 
economies and societies.  Several definitions for natural capital are promoted in the 
literature . UNEP (2012) identifies specific components Ȱnatural capital includes land, 
minerals and fossil fuels, solar energy, water, living organisms and the services 
provided by the interactions of all these elements iÎ ÅÃÏÌÏÇÉÃÁÌ ÓÙÓÔÅÍÓȱȢ In this 
ÃÏÎÔÅØÔȟ ÅÃÏÓÙÓÔÅÍÓ ÁÎÄ ÂÉÏÄÉÖÅÒÓÉÔÙ ÁÒÅ ÉÍÐÏÒÔÁÎÔ ÃÏÍÐÏÎÅÎÔÓ ÏÆ Á ÃÏÕÎÔÒÙȭÓ ÏÖÅÒÁÌÌ 
natural capital stock. High profile studies, such as The Millennium Ecosystem 
Assessment (MA 2005b) and The Economics of Ecosystems and Biodiversity (TEEB 
2010), demonstrate that the sustainable use of ecosystems and biodiversity is 
fundamental to maintaining economic progress and human well-being over the long 
term.   

The National Development Plan II (NDP II) for Uganda (NPA 2015) explicitly 
recognises the need for sustainable use, development and effective management of 
Environmental and Natural Resources (i.e., natural capital) in the pursuit of sectoral 
growth and socio-economic development. This includes explicit objectives for the 
Environmental and Natural Resources (ENR) sub-sector, which include restoring and 
maintaining the integrity and functionality of degraded ecosystems; increasing the 
sustainable use of ENR; increasing wetland coverage and reducing degradation; 
increasing 5ÇÁÎÄÁȭÓ ÒÅÓÉÌÉÅÎÃÅ ÔÏ ÃÌÉÍÁÔÅ ÃÈÁÎÇÅȠ ÁÎÄȟ ÉÎÃÒÅÁÓing afforestation, 
reforestation, adaptation and mitigating deforestation for sustainable development 
(NPA 2015).  

The second National Biodiversity Strategy and Action Plan for Uganda (NBSAP II) will 
provide key contributions towards these objectives and the NDP (II) generally, via 
strategic objectives to (amongst others): strengthen frameworks for biodiversity 
management, facilitate and build  capacity for monitoring and information 
management for biodiversity; reduce negative and enhance positive impacts on 
biodiversity; and, promote the sustainable use and equitable sharing of costs and 
benefits of biodiversity (NEMA 2016a).  

The sustainable use of ENR is also echoed in the recent 2014 State of the Environment 
Report for Uganda (NEMA 2016b), which calls for innovative management approaches 
to ensure the environment continues to support human development and well-being.  
Natural capital accounting can contribute to achieving the objectives for ENR 
(including ecosystems and biodiversity) in Uganda, by providing detailed and 
regularly updated information on the state and trends of ecosystems and biodiversity 
and the benefits they provide.  

International guidance on natural capital accounting is provided by the System of 
Environmental-Economic Accounting (SEEA) Central Framework (CF), which 
describes how to account for environmental resource assets (UN et al. 2014b). The 
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SEEA CF is extended to consider ecosystems and biodiversity in the SEEA 
Experimental Ecosystem Accounting (SEEA-EEA) framework (UN et al. 2014).  Within 
the SEEA-EEA, ecosystems are characterised as assets on the basis of their type, extent 
and a range of condition characteristics (including  biodiversity) that are relevant to 
processes and functioning of the ecosystem.  Ecosystems are then linked to the 
economy and human well-being via the basket of ecosystem services they provide.    

Several related studies have been undertaken to establish the state (i.e. the extent and 
condition) of ecosystems in Uganda and the ecosystem services and benefits that they 
deliver. This includes the National Biomass study undertaken by the National Forest 
Authorit y (NFA), which combines national land cover mapping and land change 
analysis with ground-truthing to establish biomass values per hectare (Diisi 2009).  
The NFA study provides the information required by decision makers for optimising 
the use of biomass energy resources (wood fuel), where biomass energy is a key 
ecosystem service for many Ugandans.  The National Environmental Management 
Authority (NEMA), with support from the World Bank, has also compiled national 
forest accounts (NEMA 2011). The accounts identified that the economic contribution 
of forests in terms of forest products, other ecosystem services and biodiversity 
protection was as high as 8.7% of GDP, highlighting the case for investment in the 
maintenance of forest assets. 

UNEP-WCMC (2016b) provides a summary of these and other studies and an 
assessment of the feasibility of undertaking ecosystem and thematic species 
accounting in Uganda using the SEEA framework.  The feasibility assessment included 
a roadmap for compiling Species Accounts based on UNEP-WCMC's (2016a) 
publication Exploring Approaches for Constructing Species Accounts in the Context of 
SEEA-EEA that has informed the development of the Species Accounts presented 
herein. 

This report builds on the above work by presenting a set of experimental ecosystem 
accounts for Uganda relevant to biodiversity and related policy and decision-making.  
This work draws on existing approaches and the large body of analytical work on 
environmental assessment completed for Uganda. The work shows how existing data 
can be collated and adapted to produce informative sets of accounts. The objective is 
to demonstrate how the SEEA framework can be employed rapidly and cost effectively 
to compile a set of integrated accounting tables that can assist policy and decision 
making in a consistent and coherent manner at the national and sub-national level.  
This is intended to support decision makers so they can understand the trade-offs and 
connections relevant to the sustainable management of ecosystems and biodiversity in 
Uganda.  

The accounting tables are also intended to provide a foundation for the wider 
implementation of the SEEA framework in Uganda, for instance via extensions to 
incorporate accounts for fisheries, water, carbon, biomass, ecosystem condition and 
services. The remainder of this report is structured as follows:  
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¶ Section 2: Sets out the intended uses of the accounts and summarises the 
approach employed.  

¶ Section 3: Introduces the proposed set of accounts to be compiled for Uganda 
and the underlying data sources.  

¶ Section 4: Provides a set of selected land and ecosystem extent accounts and 
presentations. 

¶ Section 5: Provides a set of selected Species Accounts and presentations 

¶ Section 6: Presents the conclusions and recommendations for further work 

The technical methodology for compiling the accounts is described in full in 
Appendices A and B.  The accounts presented comprise a small proportion of the 
possible accounts that could be compiled using the spatial data infrastructure 
developed by this project. Practitioners and researchers interested in constructing 
accounts using the spatial data employed by this project are invited to contact UNEP-
WCMC to access this data.  
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2 Ecosystem accounts: Uses and 
measurement approach  

2.1 Uses of ecosystem accounts 

SEEA accounts should be designed to provide the most relevant information to 
decision makers in the most useable format (Vardon et al. 2016).  In order to establish 
a set of policy uses for the accounts, a desktop study of policy entry points and a 
stakeholder engagement exercise were undertaken in Uganda (as reported in UNEP-
WCMC, 2016b).  This work established that there are clear policy entry points and 
applications, providing a basis for the use of information from accounts compiled 
using the SEEA framework to inform decision making.   

Specifically, the following set of key policy applications have guided the selection and 
development of the accounts presented in this report : 

1. Inform the ongoing debate  surrounding the gazettement and de -
gazettement of protected areas .  The accounts presented organise 
information on the trends of ecosystem and species habitat loss within the 
current protected area estate.  This allows for the assessment of the 
performance of the protected estate in terms of ecosystem protection but also 
in terms of securing important economic benefits, such as maintaining flagship 
species and associated tourism opportunities. The accounts also provide spatial 
information about the areas or land that could be targeted for gazettement to 
provide the greatest level of economic and biodiversity benefits.    

2. Making the case for increased budget allocation and investment in 
biodiversity rich sectors for conservation and management (e.g., forestry 
as it maintains relatively high levels of biodiversity) .  The accounts provide 
information on the extent of ecosystems that could potentially support 
commercially viable harvesting of non-timber forest product s and expanded 
wildlife watching opportunities for tourism.   

3. Establishing the extent of ecosystem degrad ation and where biodiversity 
trends threaten the delivery of ecosystem services and implications on 
economic growth and human well -being.   The accounts organise 
information on the extent of loss of different ecosystem types in Uganda (i.e., 
degradation due to land conversion), both at the national scale and spatially 
disaggregated to sub-regional scale.  This provides spatially disaggregated 
information on trends in the potential of these ecosystems to provide 
provisioning services from non-timber forest product species, cultural 
recreational services associated with flagship species watching and the ability of 
ecosystems generally to deliver services and contribute to providing climate 
change resilient landscapes. 
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4. Increasing awareness and appreciation of bi odiversity as a natural 
capital asset amongst decision makers and the public.  The accounts link 
trends in ecosystem loss to potential ecosystem services, such as non-timber  
forest product yields and wildlife watching tourism opportunities.  This can be 
used to engage both the public and sector level decision-makers.   

5. Assessment of progress towards ÔÈÅ ÓÔÒÁÔÅÇÉÃ ÏÂÊÅÃÔÉÖÅÓ ÏÆ 5ÇÁÎÄÁȭÓ 
NBSAP (II) and National Development Plan (II) and associated 
international commitment s (i.e., Ai chi targets  and SDGs). The accounts 
will yield key indicators relevant to several policy commitments in Uganda.  
This includes metrics on the rate and trends in habitat loss, progress towards 
protecting ecologically representative areas with high biodiversity importance, 
progress towards protecting the range and conservation status of threatened 
species and identifying areas where tourism and NTFP production possibilities 
can contribute to local economic development 

 
The accounts have been developed to assist decision making with respect to land use, 
development and conservation.  To this end, the accounts can support the National 
Planning Agency in identifying where potential opportunities for protection of natural 
land may also realise development co-benefits from tourism and non-timber forest 
product harvesting.  The accounts also provide important information to planners 
interested in analysing trade-offs in different land-use options with respect to avoiding 
degradation of key ecosystems.  The accounts will also support the National 
Environmental Management Authority in reporting on progress towards strategic 
objectives for biodiversity, protection of threatened species ranges and identifying 
where ecosystem degradation is occurring and where restoration or protection should 
best be targeted.  

More generally the accounts are intended for use by multiple users in the public 
sector, researcher institutes  and NGOs who are interested in understanding the trends 
in ecosystem and species level biodiversity.  The accounting tables are also intended to 
provide a foundation for the wider implementation of the SEEA framework in Uganda.  
As noted previously, practitioners and researchers interested in constructing accounts 
using the spatial data employed by this project are invited to contact UNEP-WCMC to 
access this data. 

2.2 Overview of the measurement approach 

An overview of the approach employed to develop the set of Experimental Ecosystem 
Accounts for Uganda is provided in Figure 1.  The first stage in the process was to 
construct accounts of the extent of land cover classes for 1990, 2005, 2010 and 2015 
using land cover maps produced for Uganda by the National Forest Authority (NFA) 
(as described in Diisi 2009). Using this information , accounts have then been created 
for the extent of natural and non-natural land cover based on aggregations of relevant 
land cover classes.  With these aggregated accounts in place, accounts of ecosystem 
extent have been compiled by intersecting areas of natural cover in 1990, 2005, 2010 
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and 2015 with a distribution of the original extent of vegetation in Uganda (as 
proposed by Langdale-Brown et al. 1964).   

Finally, Species Accounts describing the extent of suitable habitat for individua l 
species have been compiled. For Non-Timber Forest Product (NTFP) species this has 
been achieved using expert knowledge to associate key NTFP species with the discrete 
vegetation classes proposed by Langdale-Brown et al. (1964).  The accounts are then 
constructed on the basis of the extent of these classes remaining in areas of natural 
cover for 1990, 2005, 2010 and 2015.  For the flagship Species Accounts, IUCN and 
historic data on area of occupancy have informed the maximum potential range of 
these species in Uganda.  Habitat preferences for flagship species proposed by the 
IUCN have then been matched to suitable land cover classes to generate accounts of 
the extent of suitable habitat for 1990, 2005, 2010 and 2015 within these ranges.   

 

Figure 1: Approach to developing Experimental Ecosystem Accounts for Uganda 

The various accounts outlined in Figure 1 were determined in discussion with 
stakeholders in Uganda, including the NPA, NEMA and UBoS.  The approach for 
developing the accounts is summarised in Section 3, with expanded methodological 
documentation provided in the appendices.  
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3 Getting the data together  
3.1 Introduction  

The SEEA is a multipurpose framework for understanding the interactions between 
the environment and the economy, thereby extending the established System of 
National Accounting  (SNA) used for the measurement of economic activity and 
related stocks and flows. The SEEA CF was adopted as an international standard in 
2012 to describe the stocks of environmental assets and environmental flows into the 
economy (natural inputs) and from the economy to the environment (residuals). Thus 
the SEEA CF includes accounting for certain aspects of biodiversity, such as stocks of 
fish and other aquatic resources.  The SEEA-EEA extends this framework to consider 
ecosystems, their condition and the services they provide.  This includes accounting 
for biodiversity, both as a management theme and as an important element in the 
measurement of ecosystem condition (Remme et al. 2016).  The relationship between 
these accounts is shown in Figure 2.  

 

Figure 2: Relationship between thematic accounts and other SEEA-EEA accounts 
(adapted from Chow 2016) 

 

The definition of biodiversity used within the SEEA-EEA follows that adopted by the 
Convention of Biological Diversity (CBD 1992), which emphasizes diversity between 
ecosystems, species and genetic information.  An important observation here is that 
the CBD definition identifies ecosystem diversity as a component of overall 
biodiversity, whereas the SEEA-EEA proposes biodiversity accounting as a thematic 
component of ecosystem accounting (as shown in Figure 2).  A second observation is 
that the CBD definition for biodiversity emphasises variability, whereas, it may often 
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be the case that the stock of certain aspects of biodiversity (e.g., abundance of an 
iconic ÓÐÅÃÉÅÓɊ ÉÓ ÁÌÓÏ ÏÆ ÉÎÔÅÒÅÓÔ ÔÏ ÕÓÅÒÓ ÏÆ ȬÂÉÏÄÉÖÅÒÓÉÔÙ ÁÃÃÏÕÎÔÓȭ (Vardon et al. 2015). 

The approach proposed here is to develop a set of accounts relevant to biodiversity in 
Uganda.  This includes accounts of land cover (a coarse approximation of potential 
ecosystem-level biodiversity) and ecosystem extent (providing more ecologically 
relevant information on ecosystem-level biodiversity). Species-level biodiversity 
accounts are also presented for the extent of potentially suitable habitat (a proxy for 
stocks) of species that are most policy relevant, namely Vitellaria paradoxa (which 
produces Shea butter tree nuts from which Shea butter and other Shea-based products 
are made), Acacia senegal (which produces Gum Arabic), Prunus africana (a 
traditional medicine)  and chimpanzees and elephants (iconic flagship species 
important for tourism) . The estimation approach reflects the habitat-based approach 
proposed in UNEP-WCMC (2016a) for compiling Species Accounts.  These accounts 
are intended to be analysed with  other sources of information to communicate a 
coherent picture of the environment, ecosystems and biodiversity to decision makers 
in the context of the uses defined in Section 2.1.   

3.2 Land Accounts and data 

The SEEA-CF defines ÌÁÎÄ ÁÓ Ȱ Á ÕÎÉÑÕÅ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÁÓÓÅÔ ÔÈÁÔ ÄÅÌÉÎÅÁÔÅÓ ÔÈÅ ÓÐÁÃÅ 
in which economic activities and envirÏÎÍÅÎÔÁÌ ÐÒÏÃÅÓÓÅÓ ÔÁËÅ ÐÌÁÃÅȣȱ (UN et al. 
2014b, pp. 174). It identifi es land as central to economic and environmental 
accounting. The availability of regularly updated remote sensing data on land cover 
has allowed the development of time series observations for land cover that can 
inform the compilation of land cover accounts in most countries.  For example, the 
Land Cover Classification Systems (FAO LCCS 3, FAO 2009) allows the biophysical 
characteristics of land to be systematically recorded (UN et al. 2014b pp. 177). 

In Uganda, the National Biomass Study (NBS) started in 1989 to monitor the dynamics 
of woody biomass in Uganda.  The project provides national land cover maps, 
originally based on the NBS Classification system developed from the original  study 
(1990).  From 2005 onwards land cover maps were generated based on the FAO LCCS 
and cross referencing this system to the original NBS Classes.  The land cover maps 
were produced  in combination with ground -truthing , to establish biomass values per 
hectare for different land cover classes (Diisi 2009).  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.  Land cover maps have now been produced for 1990, 
2005, 2010 and 2015. 

Figure 3 presents the extent of the NBS classes in 2015.  Given the familiarity of these 
NBS classes to potential users of the accounts, these higher level classes have been 
adopted for the land accounts presented in this report (rather than the land cover 
classes proposed in the SEEA-CF, noting that both can be aligned to the detailed FAO 
LCCS).  The land accounts have been compiled following the logic set out in Chapter 
5.6 of the SEEA-CF.  It is noted that land cover accounts and associated land cover 
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change analysis has already been undertaken in Uganda for 1990 to 2005 by the NFA 
(presented in Diisi 2009).  As such, the land accounts presented herein are intended to 
extend this analysis to 2010 and 2015 and facilitate the integration of land cover 
information with wider biodiversity data on ecosystems and species. 

 

Figure 3: Extent of NBS Classes in Uganda 2015 (source NFA) 

With reference to Figure 3, the key features of the Ugandan landscape are the extent of 
subsistence (a.k.a. small scale) farm land throughout the country, the large lakes (Lake 
Victori a in the south-east and Lake Albert in the west) the large river and wetland 
systems (especially in the centre of the country) and the extensive grasslands in the 
north east. Tropical forests can be found in the south west and areas of bush can be 
found scattered across the country. 

In order to support the analysis, accounts derived from these land cover data have 
been compiled to summarise changes in the extent of natural and non-natural (i.e., 
converted for production) land cover.  This has been achieved by assigning different 
NBS classes to natural and non-natural cover types, as summarised in Table 1. This 
follows the approach set out in Pomeroy et al. (2002). In Table 1, built up areas are also 
represented as a separate class to reflect urbanisation as a distinct driver of land 
conversion.  Open water is considered as a separate class as it is generally not 
associated with significant land conversion (although the potential for impoundments 
to be generated for hydropower provision exist). At this broad level, the land accounts 
provide a framework for exploring the potential  impacts of urbanisation, agricultural 
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expansion, deforestation and other land uses on ecosystems, protected areas and 
biodiversity. This can inform progress towards national and internati onal policy 
commitments such as NBSAP (II) target 3.5 (corresponding to Aichi Target 5, by 2020 
at least halving the rate of loss of natural habitats and where feasible brought close to 
zero) and NBSAP (II) target 3.1 (corresponding to Aichi Target 11, by 2020 at least 17% 
of terrestrial and inland water, especially areas of biodiversity importance, are 
conserved through ecologically representative protected areas). 

Table 1: NBS Classes and derived classes 

 

 

3.3 Ecosystem Extent Accounts and Data 
Within the SEEA-EEA, ecosystems are spatially delineated assets that are 
characterised on the basis of their type, extent (in terms of area), a range of condition 
metrics (e.g., species richness) and their ability to deliver ecosystem services.  An 
ecosystem asset is conceptually characterised as contiguous areas of a single 
ecosystem type (UN et al. 2015). Whilst land cover classes may align with ecosystem 
types in some cases, land cover is also an artefact of its historical and current use.  This 
implies land cover classes may not always be ecologically meaningful representations 
of ecosystems.   

Driver et al. (2015) discuss this in the context of producing integrated land cover and 
ecosystem extent accounts using the SEEA framework for KwaZulu-Natal province in 
South Africa.  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., 
using biomes or component vegetation classes) are derived by intersecting the historic 
baseline of the distribution of biomes or vegetation class ɉÃȢΫβήΪɊ ×ÉÔÈ Ȭ.ÁÔÕÒÁÌȭ ÃÌÁÓÓÅÓ 
as presented in time series maps of land cover (e.g.ȟ ÔÈÅ ÅØÔÅÎÔ ÏÆ ÔÈÅ ÄÅÒÉÖÅÄ Ȭ.ÁÔÕÒÁÌ 

NBS Code NBS  Class Derived Class 

3 Tropical high forest well stockedNatural

4 Tropical high forest low stockedNatural

5 Woodland Natural

6 Bush Natural

7 Grassland Natural

8 Wetland Natural

1 Broad leaved plantations Farmland and plantations

2 Coniferous plantation Farmland and plantations

9 Small scale farm land Farmland and plantations

10 Commercial farmland Farmland and plantations

11 Built-up area Built up area

12 Open water Open water

13 Impediments No data

No data No data
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ÃÌÁÓÓȭ ÐÒÅÓÅÎÔÅÄ for 2015 in Table 1). Given the focus of the accounts presented here is 
to inform on the potential implications of natural ecosystem loss for biodiversity, 
ecosystem extent accounts have been compiled following the approach employed by 
Driver et al. (2015).  However, following UN et al. (2015), it is acknowledged that 
ecosystems range from fully natural to managed systems and follow on work should be 
considered to develop disaggregated accounts for areas such as farmland and 
plantations.  

As discussed in the feasibility study, the approach outlined above is conceptually 
similar to that employed by Pomeroy et al. (2002).  In their analysis, Pomeroy et al. 
(2002) use the vegetation classes proposed by Langdale-Brown et al. (1964) and 
associated biome level aggregations for Uganda. The Langdale-Brown et al. (1964) map 
was created on the basis of an ecological survey of Uganda, carried out between 1957 
and 1960. The final mapping was based on a combination of this field work and aerial 
photograph interpretation . It was compiled at a scale of 1:250,000.  In total, 22 
different vegetation classes were determined on the basis of species present and their 
cover-abundance; physiognomy; soil type and depth; topography and drainage 
conditions.  Each of the 22 classes were further disaggregated to individual vegetation 
units (or mixtures where more than one vegetation type occurs). For example, 
vegetation type A2 ɀ Ericaceae-Stoebe Heath ɀ is part of the vegetation class A ɀHigh 
Altitude Moorland and Heath , which is part of the Forest biome.  Using this approach, 
Langdale-Brown et al. (1964) mapped a total of 2,697 individual vegetation units across 
Uganda, identified by the class letter and a number for the vegetation type that can be 
readily aggregated as vegetation classes or biomes.  

The Langdale-Brown et al., (1964) vegetation classes and biomes are presented in 

Table 2.  As part of their analysis, Pomeroy et al. (2002) digitised these units as 

polygons, Figure 4 presents the associated distribution of the original extent of the 

biomes in Uganda (i.e., assuming no conversion of land) from this digital map . 

Pomeroy et al. (2002) then determine the extent of vegetation classes remaining by 

intersecting the original  distribution with the extent of natural land classes (Table 1) 

from the 1990 NBS Land Cover map.  They find very large reductions in forest and 

savannah ecosystems (~75%) due to conversion to agriculture and also reductions in 

wetlands (~25%) due to drainage.  This approach is updated herein to provide 

contemporary results for the 2005, 2010 and 2015 using NBS land cover maps.  This has 

informed the development of a set of ecosystem extent accounts similar to those 

presented by  Driver et al. (2015). These accounts present the extent of natural 

ecosystems in terms of the 22 vegetation classes proposed by Langdale-Brown et al., 

(1964) and their associated aggregations, which are termed biomes following Pomeroy 

et al. (2002).    



UNEP-WCMC & IDEEA Technical report  

 

23 

 

Table 2: Ecosystem Extent Accounts Biome and Vegetation Classes 

*In the ecosystem accounts presented areas of open water for which vegetation classes are not available 
are recorded ÁÓ Ȭ.Ï $ÁÔÁȭ ÁÓ are areas of Post-Cultivation Communities . 

In order to understand the richness and diversity of vegetation types within the 
landscape, summary statistics have been calculated based on the extent of vegetation 
classes retained in the landscape. These discrete units of vegetation class can be 
considered as supporting different communities of species in the landscape.  As such 
the variation (turnover ) of these classes in the landscape can also be considered to 
provide an indication on the likely species turnover in an area (i.e., species level 
biodiversity).  

Vegetation 

Class Code Vegetation Class Biome 

A High Altitude Moorland and Heath Forest

B High Altitude Forests 

C Medium Altitude Moist Evergreen Forests 

D Medium Altitude Moist Semi-Deciduous Forests 

F Forest/Savanna Mosaics 

G Moist Thickets Moist Savanna

H Woodlands 

J Moist Acacia Savannas 

K Moist Combretum Savannas 

L Butyrospermum Savannas 

M Palm Savannas 

N Dry Combretum Savannas Drylands

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 Wetlands

X Swamps 

Y Swamp Forests 

Z Post-Cultivation Communities

No data

No data*
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Figure 4: Original Extent of Langdale-Brown Biomes in Uganda 

3.4 Ecosystem Assets 
The SEEA-EEA is a spatially based framework, with ecosystems represented as 
spatially distinct assets characterised by their extent, condition and ability to provide 
ecosystem services. A requirement of any classification for ecosystem assets is that it 
satisfies the principles of being Mutually Exclusive and Collectively Exhaustive 
(MECE).  Essentially, this implies that there are no overlaps between differently 
classified areas and the combined extent of all classified areas covers the landscape of 
interest in its entirety.  Both the NBS land cover classes and the Langdale-Brown 
vegetation classes (with the assumption the no data is indicative of open water and 
post cultivation communities ) satisfy this requirement.   

Figure 5 shows the classes for both Langdale-Brown classes and the NBS land cover 
classes. The Langdale-Brown asset classes start at the vegetation type and are then 
aggregated to classes and biomes. The NBS assets start at the class level and are then 
aggregated to derived classes (see Table 1). Since there is only a single time period for 
the Langdale-Brown vegetation classes, an intersection was done between the NBS 
aggregate 'Natural" and the Langdale-Brown classes for each year. Each intersection 
represents a Langdale-Brown extent for each year.  

As shown in the right-hand side of Figure 5, the Langdale-Brown extent data is 
organised via the ecosystem extent accounts at the scale of individual vegetation 
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classes or at the aggregated scale of national biomes.  On the left -hand side of Figure 
5, NBS Land Cover classes can be organised via the land cover account.  This account 
can then be linked to production units (e.g., farms) and associated economic statistics 
by land ownership, ultimately providing a pathway for integratio n with the standard 
system of national accounts.  In order to integrate ecosystem services via this 
approach, a spatial intersection between the NBS land cover classes and Langdale-
Brown classes is required, as shown in the middle of Figure 5. As noted in Section 3.3, 
this study focuses on natural ecosystems but developing accounts for managed 
ÅÃÏÓÙÓÔÅÍÓ ɉÉȢÅȢȟ ÔÈÅ ."3 ÁÇÇÒÅÇÁÔÅÓ ÏÔÈÅÒ ÔÈÁÎ Ȭ.ÁÔÕÒÁÌȭ ÉÎ Figure 5) would be useful 
follow-on work for informing on wider assessments of ecosystems in Uganda.   

 

Figure 5:  Hierarchy of Ecosystem Classes for Uganda (adapted from Eigenraam & 
Ivanov 2015) 

3.5 Species Accounts and Data 
The feasibility study identified several characteristics to guide the selection of species 
(species of special concern) for this report.  These included species that are hunted or 
harvested for household and commercial purposes (including non-timber forest 
products, NTFPs), the threat status of species (including Red List status) and the 
iconic status of species (for example large mammals). The set of species of special 
concern was determined in consultation with NEMA and NPA and with consideration 
to the key applications listed in Section 2.  

3.5.1 NTFP Species Accounts 

The 22 mapped Langdale-Brown et al. (1964) vegetation classes presented in Table 2 
can also be used to infer the distribution of discrete community classes of species 
(UNEP-WCMC 2016a).  This requires the assumption that the vegetation classes 
broadly reflect the distribution of species or species groups. Changes in the extent of 
habitat suitable for specific community classes can then be inferred using maps of land 
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cover change.  This approach has been used to generate a set of Species Accounts in 
Uganda for NTFPs, as described below. 

Baldascini  (2002) identifies a set of potentially income generating species occurring in 
forest, savannah and wetland ecosystems of Uganda.  Of these, Prunus africana2 , 
Vitellaria paradoxa (which produces Shea butter tree nuts)3, Acacia senegal (which 
produces Gum Arabic)4, have been selected as important NTFP species in Uganda.  
Pomeroy et al. (2002) link the occurrence of these species to the Langdale-Brown et al. 
(1964) vegetation classes using expert knowledge.  These associations are summarised 
in Table 3 below. 

Table 3: Suitable Langdale-Brown vegetation classes for NTFP species 

*This area is assumed to comprise of the West Nile, Acholi, Lango, Karamoja, Teso, Elgon sub-regions, 

generally matching the distribution presented in   Cottray, Miles, & Newton, (2006).  

In order to generate spatial accounts for species of concern, a deductive modelling 
approach is employed (as described UNEP-WCMC, 2016a). To generate an historic 
distribution of these species it is assumed that Prunus africana and the Gum Arabic 
tree occur in all the suitable Langdale-Brown classes (i.e., the discrete community 
classes) across the country as described in Table 3.  For the Shea butter tree, it is 
assumed their range is restricted to the West Nile, Acholi, Lango, Karamoja, Teso and 
Elgon sub-regions following the note provided by Pomeroy et al. (2002).  The extent of 
potentially suitable habitat remaining for each species is then determined by 
intersecting the original  distribution of the relevant Langdale-Brown classes and the 

                                                 
2 The bark of Prunus africana is a traditional medicine that may also be useful for treating prostate 

cancer and Benign Prostatic Hyperplasia (BHP) 
3 The nuts of the Shea Butter tree are used in cosmetic products 
4 Acacia senegal can be tapped for gum that is used in the food and pharmaceutical industries, notably 

as a stabilising or emulsifying agent 

NTFP Species Notes

B High Altitude Forests 

C Medium Altitude Moist 

Evergreen Forests 

D Medium Altitude Moist 

Semi-Deciduous Forests 

L Butyrospermum Savannas 

N Dry Combretum Savannas 

K Moist Combretum Savannas 

L Butyrospermum Savannas 

M Palm Savannas 

N Dry Combretum Savannas 

P Dry Acacia Savannas 

Suitable Langdale-Brown classes

This species occurs at altitude in montane 

forests.  This distribution is reflected by 

the medium to high altitudes associated 

with the stated vegetation classes.

Prunus africana

Shea Butter Tree Pomeroy et al., (2002) identify the species 

to commonly be in the North, North East 

and North West of Uganda* 

This species is assumed to occur 

throughout Uganda.

Gum Arabic tree
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areas of natural land cover identified in  the time series of land cover maps for 1990, 
2005, 2010 and 2015. 

3.5.2 Flagship Threatened Species Accounts 

The SEEA-EEA describes an account for threatened species based on the IUCN Red 

List.  Table 4 draws on the information presented in UgandaȭÓ recent National 

Biodiversity Strategy and Action Plan (NBSAP) II (NEMA 2016a) to illustrate such an 

account for Uganda  

Table 4 Example Red List Account for Uganda (2004 to 2008) 

 

The Red List account shows a decrease in the Red List Index in the final column , 
indicating that the threat status of the set of species considered in Table 4 has 
increased overall between 2004 and 2008.  The threat status categories are based on 
global assessments, but WCS et al. (2016) have recently compiled National Red List of 
species.  This will provide a nationally more relevant set of criteria for compiling a Red 
List account for Uganda in the future (the only observation is currently for 2016).  

Red List data is not amenable to spatial disaggregation beyond national or coarse sub-
national scales.  Therefore, in order to generate spatial species accounts, Loxodonata 
africana (African Elephant) and Pan troglodytes (Common Chimpanzee) have been 
selected as iconic flagship threatened species5 for accounting.  Flagship species are 
generally charismatic species whose presence can be used to attract visitors to raise 
revenues and that resonate with public conservation concerns. They also provide 
proxies for species-level biodiversity generally because maintaining the viability of 
habitat for flagship species will, at the same time, maintain  habitat for many other 
species (a.k.a the umbrella effect6, Caro 2010). Megafauna such as elephants and 
chimpanzees play important roles for ecosystem dynamics by their interaction with 
other organisms especially plants, and by maintaining habitat diversity. As such, they 
can also provide a useful proxy to monitor  the maintenance of ecosystem functions 
and associated services delivery.   

                                                 
5Loxodonta africana global threat status is vulnerable and national threat status is critically endangered.  

Pan troglodytes threat status is endangered both globally and nationally (WCS et al. 2016). 
6 where maintaining the range of a viable population of one species maintains viable populations of 

many others 
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For well-studied species, digital range maps provide a coarse approximation of 
distribution .  For both chimpanzees and elephants a conservative range of occurrence 
has been assumed based on IUCN expert range assessments.  In addition ,  a wider 
historic range of occurrence has been estimated for elephants based on digitising the 
range of elephants for 1960 presented in Lamprey et al. (2003).  These ranges have 
been refined via deductive modelling to exclude areas that are outside of the altitude 
ranges that the flagship species would be expected to occur in (e.g. the schweinfurthii 
subspecies of chimpanzee present in Uganda are thought not to occur above 2,790m).   

The habitat classes reported as suitable for elephants and chimpanzees, as proposed 

by IUCN (2016), have then been associated with NBS land cover classes on the basis of 

being either fully or partially suitable  (described in full in Appendix B). These 

associations are summarised in Table 5, where unsuitable classes (e.g., small-scale 

farmland for Chimpanzees) are omitted from the table.  

The flagship Species Accounts are then compiled on the basis of the extent of fully 

suitable, partially suitable and unsuitable habitat remaining within the IUCN -based 

range estimates for chimpanzees and elephants (following UNEP-WCMC 2016a).  A 

further account is compiled for elephants based solely on the extent of fully suitable, 

partially suitable and unsuitable habitat within their historic range .  The information 

on extent has been generated using the time series of NBS land cover class 

observations for 1990, 2005, 2010 and 2015 and the flagship species associations 

summarised in Table 5.  This provides a proxy for the status of each species and where, 

potentially, elephants and chimpanzees could occur and associated benefits (e.g., 

tourism) could be realised. 

The NBS land cover classes necessarily cover a range habitat types, for example areas 

defined as woodland classes will have locations that are similar to forests and others 

that are more akin to bush. The classes therefore have a range of suitabilities  for 

ÓÐÅÃÉÅÓȢ )Î ÁÄÄÉÔÉÏÎȟ ÔÈÅÒÅ ÁÒÅ Á ÒÁÎÇÅ ÏÆ ÏÔÈÅÒ ÆÁÃÔÏÒÓ ÔÈÁÔ ÄÅÔÅÒÍÉÎÅ Á ÌÏÃÁÔÉÏÎȭÓ 

suitability  for a particular species, such as bush meat hunting intensity or distance 

from disrupting transport infrastructure. Nonetheless, habitat is a key component of a 

ÌÏÃÁÔÉÏÎȭÓ ÓÕÉÔÁÂÉÌÉÔÙ ÆÏÒ Á ÓÐÅÃÉÅÓȟ ÔÈÅÒÅÆÏÒÅȟ ÔÈÅ ÈÁÂÉÔÁÔ ÂÁÓÅÄ ÁÐÐÒÏÁÃÈ ÒÅÐÒÅÓÅÎÔÓ Á 

relevant, albeit coarse, view of a key factor. 

3.5.3 Species Richness Data 

WCS are currently coordinating a project with the Government of Uganda and the 
National Biodiversity Data Bank (NBDB) to establish the areas of high value for species 
conservation.  This project comprises an extensive collation and conditioning of geo-
referenced species occurrence / observation data for Uganda from multiple sources, 
largely covering the period from the 1990s to the present day.  The identification of 
high value was partially informed by the 2005 National Biomass Report, using the 
same system for identifying natural areas discussed in Section 3.2.  This data is 
analysed in the context of the wider set of accounts in order to provide a more holistic 
picture of the environment to decision-makers. 
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Table 5: Suitable NBS Classes for flagship species. 

  

3.6 Spatial infrastructure and reporting procedure 
The Ecosystem Assets described in Section 3.4 comprise the conceptual spatial unit for 
accounting purposes. In order to use these units for reporting and accounting it is 
necessary to attribute information such as soil type, ownership, and protection status 
to the same spatial boundaries. However, in practice, these other spatial data sets will 
have a different spatial boundaries and resolutions.  

In order to overcome the spatial boundary and resolution issues, a basic spatial unit 
(BSU) is created for accounting and analytical purposes (UN et al. 2015). The BSU is 
not an accounting unit , per se, but it is used to provide a consistent spatial layer for 
data integration. The approach adopted to generate BSUs for the Ugandan accounts is 
to create a master grid of 100m grid cells (each representing a BSU) that covers the 
entire country. This set of BSUs (grid cells) satisfies the mutually exclusive, collectively 
exhaustive requirement for spatial ecosystem accounting.  

By converting all spatial data layers, whether in grid or vector format, to a master grid, 
the information can be aggregated and combined to present different data referring to 
comparable spatial areas, including for ecosystem assets. Appendix A provides further 
technical description of the approach and how grid, raster and vector types of data 
have been harmonised.  

With this spatial infrastructure in place, it is t hen possible to aggregate data attributed 
to the BSUs to generate accounts for various accounting areas.  Thus, ecosystem 
accounts can be developed for each individual Ecosystem Asset, such as a contiguous 
area of grassland or grass savanna, as discussed in Section 3.4. However, in most cases, 
larger areas will be most relevant for analysis and ÕÓÅÒÓȭ needs.  These larger 
aggregations are defined as Ecosystem Accounting Areas (EAA) (see Figure 6).  

Flagship species NBS Code NBS  Class Suitability of NBS Classes

Chimpanzees 3 Tropical high forest well stockedFully

6 Bush Fully

4 Tropical high forest low stockedPartially

5 Woodland Partially

7 Grassland Partially

Elephants 3 Tropical high forest well stockedFully

5 Woodland Fully

6 Bush Fully

7 Grassland Fully

8 Wetland Fully

13 Impediments Fully

1 Broad leaved plantations Partially

2 Coniferous plantation Partially

4 Tropical high forest low stockedPartially

9 Small scale farm land Partially
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Figure 6 Basic Spatial Units (BSU) hierarchy and aggregations 

The EAAs for the project were determined in consultation with NPA, NEMA and 
UBoS.  In order to align with national statistics, a national scale account is required.  
In addition, in order to inform management and policy responses, a degree of 
disaggregation is necessary.  As such, accounts have been produced for the sub-
regions shown in Figure 7.  The area and population for these sub-regions are provided 
in Table 6.  Given that the methods proposed rely on the changes observed in the land 
cover maps for Uganda, accounts for each of these mapped years have been produced 
(i.e., 1990, 2005, 2010 and 2015) nationally and for sub-regions. Finally, in order to 
inform the debate on gazettement and de-gazettement, the accounts have been 
compiled with reference to the extent of protected areas in Uganda in 2015. The GIS 
shapefile for the protected area system has been obtained from the World Database on 
Protected Area (IUCN & UNEP-WCMC 2017).  
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Figure 7 Sub-regions in Uganda 

Table 6: Sub-region areas (hectares) and populations 

 
*Population data based on http://data -energy-gis.opendata.arcgis.com/. Population growth rates for 

Uganda as a whole are estimated at 3.3% / year in 2015 (World Bank n.d.)   

Total Area Population* Population 

density (no./ha)

ACHOLI 2,822,809                      1,513,277           0.5                                  

CENTRAL 1 2,621,333                      5,862,240           2.2                                  

CENTRAL 2 3,627,334                      3,681,788           1.0                                  

EAST CENTRAL 1,736,805                      3,893,688           2.2                                  

ELGON 602,099                          2,544,489           4.2                                  

KARAMOJA 2,752,774                      989,321               0.4                                  

LANGO 1,392,432                      2,069,618           1.5                                  

SOUTH WESTERN 2,170,710                      4,312,378           2.0                                  

TESO 1,485,292                      2,616,933           1.8                                  

WEST NILE 1,577,532                      2,669,348           1.7                                  

WESTERN 3,356,278                      4,626,977           1.4                                  

GRAND TOTAL 24,145,398                    34,780,057         1.4                                  

Adjusted Grand Total (net of 

Open Water areas) 20,479,953                    34,780,057         1.7                                  

http://data-energy-gis.opendata.arcgis.com/
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4 Compiling the Land and 
Ecosystem Extent accounts 

The compilation stage requires collating, cleaning and adapting the source data into a 
suitable format and then populating the accounting tables proposed in Figure 1.  This 
Section presents the various accounting results for the land and ecosystem extent 
accounts and derived data presentations to inform the key applications determined in 
Section 2.1.  The technical methods are described in full in the appendices following 
the report text . 

4.1 Land Cover Accounts 
Table 7 presents a summary National Land Cover Account for Uganda based on the 
observed changes in the extent of NBS classes in 1990, 2005, 2010 and 2015 revealed by 
the land cover maps.7  The general trends observed are increases over all years in areas 
of small scale farmland, commercial farmland, broad leaved plantations, coniferous 
plantations and built - up areas (except broad leaved plantations between 1990 and 
2005).  The increase in the area of small-scale farmland between 1990 and 2015 is 
particularly notabl e, comprising approximately 2 million hectares or 8% of Uganda's 
territory . 

The corollary of land conversion is a reduction in the extent of natural land cover 
between 1990 and 2015.  In particular, the extent of woodlands has declined 
substantially (approx. 2.9 million ha), with Tropical High Forest (well and low 
stocked) (approx. 265,000 ha) also experiencing reductions in extent over this period.  
Whilst, the extent of grassland appears to exhibit only a minor net change between 
1990 and 2015, there is a significant drop between 1990 and 2005, which is then 
recovered in 2010.  The drop between 1990 and 2005 of 1.1 million ha, is associated with 
a corresponding increase in the extent of bush of 1.5 million ha. Between 2005 and 
2015, the extent of bush is then shown to decrease by approximately 1.1 million 

                                                 
7 Diisi (2009), presents the same data for 1990 and 2005, here it is extended to include the more recent 

land cover mapping data for 2010 and 2015.  A comparison between the land cover statistics reported in 

Table 7 and those presented by Diisi (2009) identifies some small discrepancies across classes (<1%) that 

are believed to be an artefact of the difference in which the GIS data has been processed.  The notable 

exception is the differences in the areas of Tropical High Forest ɀ well stocked for the 2005 land cover 

map (the value in Table 7 is 57,000ha higher than that presented by in Diisi (2009).  However, this 

difference is largely accounted for by differences in the similar natural classes of Tropical High Forest ɀ 

low stocked (approximately 10,000ha lower in Table 7) and Woodland (10,000ha lower in Table 7). The 

remainder of the differences are <1% for 2005. As such these differences have low implications for the 

approach set out in the previous Section, with the exception of potentially marginally overestimating 

the extent of habitat suitable for chimpanzees.  Nonetheless, this information implies that some further 

harmonisation of the data is required to bring it in line with the statistics produced by the NFA.  
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hectares, while grassland recovers to its previous extent. This substitution of bush and 
grassland areas may be associated with reclassification of these areas using different 
mapping approaches in 1990 and 2005. Another potential  explanation for part of these 
observations could be reduced grazing practiced in 2005, compared with 2005. In the 
absence of grazing animals, bush and woody vegetation may have had the opportunity 
to grow in these areas, leading to a reclassification of grassland as bush in 2005.  A 
driver for reduced grazing may be the internal displacement of people in the north of 
the country during conflict in the latter part of the 20 th century (this is discussed 
further in Section 4.2.1). Alternatively the spread of Lantana camara (a shrub 
considered an alien invasive species in Uganda, NEMA 2016a) in th e 1980s and 1990s 
(Plumptre, A., pers comms.) may have led to reclassification of grassland as bush 
where it had become established in these areas.  

The changes in grassland and bush between 1990 and 2005 presented in Table 7 
suggest some inconsistency in classifications between these periods.  In this regard, 
Diisi (2009) provide a detailed explanation of the 1990 and 2005 mapping approaches.  
Notably, the digital map from 1990 was created from interpretation of hardcopy 
images, whereas the 2005 map was directly produced from digital satellite imagery and 
employed the FAO LCCS.  There are also differences in the levels of generalisation in 
interpretation of images between these two approaches, with more generalisations 
implicit in the LCCS for the 2005 maps. These differences in methodology and 
classification are likely to have contributed to some of the unexpected trends noted in 
Table 7 (e.g., the increase in wetlands between 1990 and 2005). 

Table 7 National Land Cover Accounts for Uganda (hectares) 

 

A final observation with respect to Table 7, is that wetland extent appears to be 
relatively stable between 2005 and 2015 but shows an unexpected and substantial 
increase in extent from 1990 to 2005 (approx. 269,000ha).  This is understood to be 

Land Cover 1
9
9
0

2
0
0
5

2
0
1
0

2
0
1
5

Broad leaved plantations 18,736                14,740                18,779                43,900                

Built up area 36,553                97,266                100,056              134,884              

Bush 1,417,678          2,965,292          2,365,727          1,877,278          

Commercial Farmland 68,456                106,494              137,363              259,102              

Coniferous plantation 16,244                18,661                39,032                55,428                

Grassland 5,109,964          4,057,838          5,000,112          5,126,140          

Impediments 3,750                  7,817                  12,964                14,626                

Open Water 3,663,772          3,680,264          3,709,407          3,665,445          

Small scale farm land 8,396,117          8,841,450          9,723,790          10,461,271        

Tropical high forest low stock 272,835              191,678              114,872              143,448              

Tropical high forest well stocked 650,679              600,161              551,220              516,129              

Wetland 483,561              752,140              762,570              755,958              

Woodland 3,970,470          2,774,971          1,586,190          1,078,131          

Other 36,583                36,626                23,316                13,658                

Grand Total 24,145,398        24,145,398        24,145,398        24,145,398        
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due to permanently wet grassland areas being mapped as grassland in the 1990 map 
only but included in the wetland class in mapping from 2005 onwards.  This is 
supported by spatial analysis of wetlands in Uganda undertaken by Wetlands 
Management Department et al. (2009), which provides shapefiles for wetland extent in 
Uganda.  These identif y approximately 732,500 ha of permanent wetland in Uganda, in 
broad accordance with the figures presented for 2005, 2010 and 2015 in Table 7.   

However, it is important to note that in addition to permanent wetlands, there exists a 
substantially larger extent of seasonal wetland in Uganda.  These areas are only 
flooded for part of the time and, in many locations, the dry period may comprise most 
of the year.  The shapefiles associated with the Wetlands Management Department et 
al. (2009) study identify that the total extent of seasonal wetlands in Uganda is 
approximately 2,408,100 ha.  This area is in addition to the extent of permanent 
wetlands presented in Table 7 for 1990, 2005, 2010 and 2015.  

These areas of seasonal wetlands can be found in several ÏÆ 5ÇÁÎÄÁȭÓ ÍÁÉÎ ÌÁÎÄ ÃÏÖÅÒ 
classes, with the largest extents associated with  seasonally wet grasslands (approx. 
1,532,600 ha, classified as Grassland in Table 7); and woodlands (approx. 513,600 ha) 
(Wetlands Management Department et al. 2009).  As described in Diisi (2009), 
information on soil water seasonality is captured by the Land Cover maps. This could 
be used to provide information on the extent and condition of seasonal wetlands in 
different land cover classes in future iterations of the accounts. 

4.2 National Aggregated Land Accounts 
Table 8 to Table 10 (below) provide an analysis of land change using the accounting 
structure proposed in the SEEA-CF (UN et al. 2014b, Table 5.13, pp.179).  As described 
in Section 3, NBS cover classes have been aggregated to reflect natural8 and converted 
land to classes that reflect land use. Compilation of these accounts reflects the interest 
in understanding potential impacts of habitat loss on biodiversity and the benefits it 
provides.  This approach will also mitigate some of the uncertainties surrounding 
classifications of bush, grassland and wetland discussed above.  

As expected Table 8 to Table 10 reveal a trend of increasing conversion of natural land, 
with the extent of natural land reducing by approximately 2.4 million hectares 
between 1990 and 2015.  Conversion of land for farming and plantation  uses is the 
principle driver of the observed reduction in natural land, increasing in extent by 
approximately 2.3 million h ectares between 1990 and 2015.  Significant urban 
expansion is also noted, with the extent of built up areas increasing from 
approximately 36,500 ha in 1990 to approximately 134,900 ha in 2015, a rise of 370%. 

  

                                                 
8 Natural = Bush; Grassland; Tropical high forest low stocked; Tropical high forest well stocked; 

Wetland and Woodland.  
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Table 8 Aggregate land account 1990-2005 (hectares) 

 

Table 9 Aggregate land account 2005-2010 (hectares) 

 

Table 10 Aggregate land account 2010-2015 (hectares) 
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Opening Stock (1990) 36,553   8,499,553   11,905,187 3,663,772 40,333 24,145,398 

Additions to stock -                

Total additions to stock 72,921   2,207,479   1,703,122    60,646       7,297    4,051,465    

Reductions in stock -                

Total reductions in stock(12,208) (1,725,687) (2,266,229)  (44,154)      (3,187)  (4,051,465)  

Net change in stock 60,713   481,792       (563,107)      16,492       4,110    -                

Closing stock (2005) 97,266   8,981,345   11,342,080 3,680,264 44,443 24,145,398 
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Opening Stock (2005) 97,266    8,981,345   11,342,080 3,680,264 44,443   24,145,398 

Additions to stock -                

Total additions to stock 49,718    2,341,090   1,410,080    61,170       23,912   3,885,970    

Reductions in stock -                

Total reductions in stock (46,928)  (1,403,471) (2,371,469)  (32,027)      (32,075) (3,885,970)  

Net change in stock 2,790      937,619       (961,389)      29,143       (8,163)    -                

Closing stock (2010) 100,056 9,918,964   10,380,691 3,709,407 36,280   24,145,398 
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Opening Stock (2010) 100,056 9,918,964    10,380,691 3,709,407 36,280   24,145,398 

Additions to stock -                

Total additions to stock 67,274    2,033,691    1,148,214    25,187       21,737   3,296,103    

Reductions in stock -                

Total reductions in stock (32,446)  (1,132,954)  (2,031,821)  (69,149)      (29,733) (3,296,103)  

Net change in stock 34,828    900,737       (883,607)      (43,962)      (7,996)    -                

Closing stock (2015) 134,884 10,819,701 9,497,084    3,665,445 28,284   24,145,398 
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In addition to net trends,  Table 8 to Table 10 reveal substantial gross changes to 
natural land cover.  The tables clearly reveal a scenario of large areas of natural land 
being converted to farmland or plantation and reverting to natural land between 
periods.  For example, Table 8 shows the reduction in farmland and plantations 
between 1990 and 2005 is around 1.7 million ha, matched with similar  increases in 
natural land cover.  The converse is also observed.  The picture that emerges is that 
the gross changes (i.e., additions plus reductions) in natural land cover and farmland 
and plantations are around 3 to 4 million hectares in each period. This suggests there 
are areas of natural land that are being systematically brought into agricultural and 
plantation production and then abandoned to regenerate.   

The ecosystems in these areas that are intermittently being used for production are 
likely to be significantly altered from their natural state .  This will have impacted on 
the species assemblages present.  In turn, there are implications with respect to 
ecosystem functioning and the capacity of these areas to provide ecosystems services 
beyond the provisioning services of agricultural or plantation land uses.  One way to 
determine the extent of natural land most likely to retain its original condition is to 
identify those areas that have remained permanently natural cover since 1990.  A map 
of these areas is provided in Figure 8. This reveals significant areas of natural land 
cover to have remained unconverted in the north east and the west of the country and 
centrally around the Murchison Falls area. 

Between 1990 and 2015, approximately 14.6m ha have been classed as natural at some 
time. From this total approximately 7.3m ha has been permanently natural, 2.3m ha 
has been classified as natural in 3 out of 4 of the 1990, 2005, 2010 and 2015 land cover 
maps, 2.2m ha has been natural in 2 out of 4 of the land cover maps and, finally , 2.8m 
ha has been classified as natural in only one land cover map.  
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Figure 8 Extent of permanently natural land cover 1990 to 2015 

4.2.1 Sub-Regional Aggregated Land cover accounts 

Figure 9, provides the trends in natural land cover at a sub-regional scale.  Acholi is of 
note, with substantial increases in the extent natural land cover observed from 1990 to 
2005, followed by substantial decreases between 2005 to 2010 and 2010 to 2015.  The 
increase in natural land cover between 1990 and 2005 may well reflect the 
displacement of people as a result of the conflict between the Uganda Peoples Defence 
Forces and the ,ÏÒÄȭÓ Resistance Army that began in 1985/86 (Nampindo et al. 2005).  
This is believed to have resulted in the abandonment of large tracts of farmland during 
the period of conflict and substantial expansion of farming activity following the 
conflict . 

Outside of Acholi, Figure 9 reveals ongoing general trends of conversion of natural 
land in the following sub-regions:  Central 1; Central 2; Lango; and Western.  Natural 
land cover loss appears to have been arrested in recent years in East Central; Elgon; 
Karamoja; and South Western. 

 






























































































