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The Mbale Trees Programme: A review of tree coverage in the
Mbale region using satellite imagery analysis

Abstract:

Launched in 2008, The Mbale Trees Programme, a partnership between the Welsh
Government, Size of Wales and the Mount Elgon Tree Growing Enterprise
(METGE), has aimed to increase tree coverage in an area of eastern Uganda by
providing free tree seedlings to local communities. In this report, the Office of
National Statistics - Foreign Commonwealth Development Office (ONS i FCDO)
with support from the Welsh Government (WG) used Sentinel-2 satellite imagery to
determine whether there has been a change in tree coverage in the Mbale Trees
Programme area between 2016 and 2022.

Since trees from the programme are usually planted individually or sparsely in a
large area as agro-forestry systems, it was not possible to link specific changes in
tree coverage directly to the Mbale Trees Programme due to the resolution of the
imagery. However, when analysing tree canopy change in the programme area,
there is a net gain in tree cover of 35m? per hectare within 5km of nurseries, but a
net loss of trees, of 5m? per hectare further than 5km from METGE nursery sites.
This means that tree gain within 5km of METGE nursery sites is 7 times higher than
further away, as identified from satellite imagery analysis. Replicating the analysis
across sub-counties, there is also a clear pattern of significant net tree cover gain in
sub-counties with one of more METGE nurseries present. This report therefore
concludes that the Mbale Trees Programme is likely having a significant positive
influence on the tree cover across the implementation area in eastern Uganda.

Introduction:
The Mount Elgon region of eastern Uganda is a hilly, heavily deforested area with a
rapidly growing population of around 4% annually (UBOS, 2022). The Mbale Tree
Programme area is within this region and is shown in Figure 1 as an area within the
east of Uganda, denoted by the red line.
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Figure 1: Mbale Trees Programme area in eastern Uganda, across 7 Districts labelled in the right image”
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The Mbale Trees Programme is an initiative between the Welsh Government, Size of
Wales and the Mount Elgon Tree Growing Enterprise (METGE). The programme
works in collaboration with local partners to freely distribute tree seedlings to local
people for planting on smallholdings or community land. The programme also links
withthe We | s h Go v e r n nsehemepwhereitwodrees are planted for every
child born or adopted in Wales - one in Uganda and one in Wales.

The Mbale Trees Programme aims to increase tree coverage in this area of eastern
Uganda, distributing over 50 different tree and shrub species, 40% of which are
indigenous to the area. These trees have several benefits: producing fruit for
consumption or sale, providing medicine, proving shade and shelter for crops
schools and farmsteads, reducing logging pressure, providing a sustainable source
of fuel wood, stabilising slopes, and providing forage for bees and other pollinators.
The programme also promotes and funds the building of Lorena fuel efficient stoves,
which can use up to 70% less fuel wood than the conventional 3 stone fires, which
aims to reduce logging pressure and primary deforestation in the region.

From 2009 to 2022, more than 18 million trees have been distributed through the
programme to local communities. All seedlings are distributed from a network of
community run tree nurseries, collected by the land owner and then transported,
often on foot or bicycle to their planting site. The study site for the image analysis, as
well as the location of tree nurseries included in analysis are shown in Figure 2.

Figure 2: Tree nurseries which distribute seedlings shown as black circles, and the area for image analysis
shown in purple i excluding the area of Mount Elgon National Park.
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https://storymaps.arcgis.com/stories/ed68beb901954707a7154c634eed213a
https://sizeofwales.org.uk/projects/uganda-mbale-trees-programme/
https://sizeofwales.org.uk/projects/uganda-mbale-trees-programme/
https://www.metge.ug/home
https://sizeofwales.org.uk/about-us/plant-scheme/

Page |3

The photographs in Figure 3 (A-B) show typical community nurseries where trees

are distributed from. Most nurseries have an annual target to distribute 60,000 trees,

thoughar ound 30% are O6Super Nurseriesod distribi
total cumulative distribution across the programme to 3.2 million trees per year. The

trees are usually planted in agroforestry systems as crop shade, shown in Figure 3

(C-D).
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Figure3: (A)Makunya womenods c¢ o mmiongseetlings.ifB) Fasners gttenddat er
Bumayoka nursery to take seedlings which are logged by the operator for surveying once established.
(C) Mango trees shade coffee, matooke, and bean crops. (D) Agroforestry i maize planted under
mango and acacia trees.

Methods

The Welsh Government asked the Foreign, Commonwealth and Development Office

Hub, which is part of the Office of National
FCDO Hub) to help analyse the impact of the Mbale Trees Programme. The ONS-

FCDO Hub focused on developing a process that would be open-source,

reproducible, and accessible to others. Therefore, Sentinel imagery, and python

coding were used to conduct this analysis.

Area of Interest

Within the east of Uganda, METGE tree nursery sites are located within 7 Districts
as shown in Figure 4: Bududa, Bukedea, Bulambuli, Manafwa, Mbale, Namisindwa,
and Sironko.
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Figure 4: (A) Districts within the Mbale Trees Programme area, with number of METGE nurseries per
District shown in brackets (B) Sentinel 2 true colour image overlaid with sub-county outlines, with the
Mount Elgon National Park analysis exclusion area marked in grey in the east of the image.

Imagery was downloaded to cover the entire region of interest which covers the 7
Districts in 1 image swath (Figure 4B). In the far east of the region, Mount Elgon
National Park rises steeply from the surrounding area. This area was excluded from
the analysis as shown by the grey area in Figure 4B, since the Mbale Trees
Programme does not operate in this area.

The National Park was also excluded since it has steep and rocky terrain, creating
significant shadow in the image, as well as creating frequent heavy cloud due to the
mountainous terrain. These artifacts would require additional image-processing and
given there is no community planting from the Mbale Trees Programme within the
National Park, it was decided to exclude the area from analysis.

Imagery

The European Space Agency (ESA)6s Copernicus
a suitable compromise on temporal and spatial resolution, which are freely

downloadable. Sentinel 2A was launched in June 2015, and 2B in February 2017.

Sentinel-2 is a multi-spectral satellite that captures visible, near infrared and short-
wave infrared light across a swath of 290km. Visible (blue, green, red) and near
infrared light are captured at a resolution of 10 meters. This means one pixel on the
image represents 10m on the ground. Short-wave infrared is captured at 20m
resolution. At 10m resolution the crowns of individual trees are not visible, but groups
of trees can be effectively detected. New imagery is available every 5 days, though
optical data is influenced by cloud cover and so this temporal resolution is effectively
significantly reduced.
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