








Carbon and biodiversity

Country profile
Tanzania

anzania, on the east coast of Africa, covers a broad

biogeographic range from the flat coastal plains and
inland plateau regions to the mountainous regions of the
Eastern Arc. Approximately one third of the country is
covered by woodland and forest. The total land area of
950,000 km® contains a total carbon stock of over 13 Gt.
More than half of this carbon is contained within high carbon
areas (shown on the map in dark brown), principally in the
mountainous regions, the Miombo forest of the west and
south, and the coastal forest mosaic in the east.

Tanzania has more than 10,000 species of higher plants,
and hundreds of vertebrate species. Particularly high levels
of biodiversity are supported by the Eastern Arc Mountains,
which form part of Conservation International's Eastern
Afromontane hotspot, and the Coastal Forest hotspot region.

The biodiversity data shown in green on the demon-
stration map are based on Tanzania’s Key Biodiversity Areas
(KBAs; WCST et al. 2003, which include previously identified
Important Bird Areas (Baker and Baker 2002). KBAs are
places of international importance for the conservation of
biodiversity; identified at a national level using simple,
internationally defined criteria, based on their importance in
maintaining populations of species. The international
criteria relate to factors such as the global threatened
status, range size, and distribution of species. It should be
noted that the KBAs identify important sites for birds over
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the entire country, but only include important sites for plants
in the Eastern Arc and Coastal Forests hotspots.

The KBAs of Tanzania cover 17 per cent of the land area
and contain 18 per cent (2 GtC) of the total carbon stock. It
can be seen from the demonstration map that these high
biodiversity areas coincide with high carbon areas across
most of the country (see diagram, left). Areas high in both
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carbon and in biodiversity contain 9 per cent (1 GtC) of the
total national carbon stock. Protection of carbon stocks in
such areas could produce significant biodiversity con-
servation benefits.

It can further be seen that much of the high carbon,
high biodiversity area in Tanzania is included in the
protected area network, which includes an important
network of forest reserves. However, there is a significant
area of high carbon land that is not covered by any form of
protected area, particularly to the west, southwest and
east of the country, in the Miombo woodland and coastal
forest mosaic habitats. It may be useful to assess how
these high carbon areas relate to other measures of
biodiversity (KBAs are just one approach) in order to
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identify the potential biodiversity benefits of REDD actions
in these areas, and also to consider whether REDD actions
there might displace land use pressures to areas of high
biodiversity importance.

In addition, this analysis makes no assumptions as
to how effectively the carbon and biodiversity within
the protected area network are conserved. Significant
amounts of carbon may still be released from these areas,
particularly as some forest reserves allow timber
extraction, and there is continuing loss of Miombo
and forest habitats; including from within protected sites.
This issue is further discussed in a case study of forest
loss from within the protected areas of tropical Asia on
page 22.
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Country profile
Viet Nam

iet Nam lies along the south-eastern margin of the
Indo-Chinese peninsula. Three quarters of its 329,000
km? land area is hilly or mountainous, with river deltas and
marshlands prominent in the coastal lowlands. Viet Nam's
terrestrial ecosystems contain approximately 5.4 Gt of
carbon. High carbon areas (shown in dark brown] run the
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entire length of Viet Nam, largely tracking the distribution
of rain and monsoon forest, but are particularly prevalent
in the carbon rich soils in the south in the delta of the
Mekong River.

Viet Nam is high in biodiversity and endemicity, with
more than 12,000 species of higher vascular plants, and
hundreds of recorded species of mammals, birds, fish,
amphibians, and reptiles, including several new species
only recently discovered. The high biodiversity areas shown
in green on the demonstration map are based on Viet
Nam'’s Key Biodiversity Areas (KBAs; Birdlife Indochina et
al. 2004}, which have been identified at the national level
using simple, internationally defined criteria, based on
their importance in maintaining populations of species of
birds, mammals, reptiles, amphibians, freshwater fish and
plants (see page 18 for further details on KBAs). The map
shows that much of Viet Nam'’s high biodiversity land (58%)
is also high in carbon, and 19 per cent of the area with the
highest carbon stocks is also important for biodiversity.
Therefore, actions to reduce emissions from land use
change in Viet Nam could have significant biodiversity
benefits. In total, 0.4 Gt of carbon is stored in the areas with
high values of both carbon and biodiversity.

Protected areas, shown on the map in orange, cover
about 30 per cent of the land area that is of high
importance for biodiversity. However, they overlap with
only 9 per cent of the area with the highest carbon stocks.
The diagram [below) shows that Viet Nam's protected
area network covers 32 per cent of the land area that has
been classified as having high values for both carbon
and biodiversity.
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Papua New Guinea
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apua New Guinea (PNG]J, a group of islands between the

Coral Sea and the South Pacific Ocean, covers a land
area of 463,000 km?, including the largest tract of primary
tropical forest remaining in the Asia-Pacific region; the third
largest in the world. Reflecting this forest richness, the
terrestrial ecosystems contain 16 GtC. The highest carbon
densities, shown in dark brown on the map, are found in the
mountains and coastal swamps, where high carbon
contents in organic soils combine with large amounts of
biomass carbon in high stature forests.

PNG has a high level of species richness, with a range of
habitats including tropical heaths and grasslands, cloud
forests, savannas, mangroves and swamp forest. The high
biodiversity areas, shown in green, are areas in which four or
more global biodiversity priority areas overlap (as in the
regional maps). AZE sites, the last refuges for endangered
species, are shown in purple. It can be seen that the centre
of the country, which is high in biodiversity, also contains
large areas of high carbon stock.

Protected areas, outlined in orange, overlap only a small
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proportion of the highest carbon areas. The diagram (below)
illustrates some of the kinds of data that can be drawn from
a spatial overlay of carbon and biodiversity with protected
areas. It can be seen that protected areas contain 14 per
cent of the carbon stock within high carbon land, and 14 per
cent of the carbon in high biodiversity land. Of the total
carbon stock in land that is high in both carbon and
biodiversity, 17 per cent lies within protected areas.
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Deforestation in protected areas:

tropical Asia

lthough the role of the existing protected area
Anetwork within climate change mitigation policy

(including REDD] is still under discussion, it is likely
that establishment and management of protected areas is
one of the strategies that countries will consider in seeking
to reduce their emissions from land use change. The
national maps show that many protected areas coincide with
significant carbon stocks and areas of high biodiversity.

However, the designation of a protected area does not in
itself guarantee protection of the carbon it contains. UNEP-
WCMC has recently undertaken a study combining new
MODIS-derived data on deforestation between 2000 and
2005 (Hansen et al. 2008) and data on protected areas
established prior to 2000 from the World Database on
Protected Areas (WDPA] to estimate the forest loss within
protected areas of the tropical humid forest biome
(Campbell et al. 2008b).

These analyses showed that although deforestation rates
within protected areas (0.81 per cent] were lower than those
outside (2.13 per cent), a significant area of forest (1.7 million
hal, and therefore carbon, was still lost from protected areas
in the humid tropical forest biome between 2000 and 2005.
The greatest forest area loss was from the Neotropics, with
Asia suffering the highest percentage loss. The estimates
provided by this study are likely to be conservative, as they do
not use the finer-scale Landsat calibrated data presented in
the original study (Hansen et al. 2008).

It is clear, therefore, that the high carbon and high bio-
diversity lands already included within the protected area
networks are not necessarily secure, and should not be
ignored in climate change mitigation policy discussions. In
some cases, actions to strengthen management of existing
protected areas may be necessary and efficient measures
for reducing carbon loss from land use change.

FOREST LOSS FROM PROTECTED AREAS
Tropical Asia had high overall rates of deforestation between
2000 and 2005 at 2.9 per cent, accounting for one third of all
humid tropical forest area losses (Hansen et al. 2008). It also
had the greatest percentage of forest loss within protected
areas during the same period (1.33 per cent]. These high
rates of loss reflect the limited extent of remaining forests
and the strong pressures to which they are subject.

The map presented here shows the spatial incidence of
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forest loss within the protected areas of humid tropical forest
for a snapshot of tropical Asia. The green areas on the map
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illustrate land within protected areas in which no
deforestation took place according to the MODIS
deforestation data. The yellow, orange, and red areas are
areas of low, medium, and high deforestation respectively.
Although many of the protected areas of tropical Asia
show little or no forest loss, there are a number of areas of
high deforestation, which mostly appear to occur at the
edges of protected areas. In particular, loss of forest from
protected areas can be seen on the southwest edge of the
Indo-Chinese peninsula. Based on the carbon maps and a
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range of scenarios for land use following deforestation, the
loss of forest from protected areas in humid tropical Asia
between 2000 and 2005 has been estimated to have resulted

in the loss of between 10 and 43 Mt of stored carbon
(Campbell et al 2008b).

Whilst mapping is clearly an important tool for planning
and monitoring conservation, it is only through effective
management on the ground and monitoring of outcomes
that policies aimed at preventing land use change can be
effective in reducing emissions.
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Next steps

he maps shown here demonstrate the potential of

spatial analyses to assist in identifying areas where

reducing emissions from land use change could help
to secure important biodiversity values.

These approaches need to be developed further using
national scale data on the distribution of carbon and
biodiversity (and potentially other ecosystem services) that
take into account national priorities and country-specific
pressures. A particularly important aspect of REDD is the
potential to affect local livelihoods, and it may be possible to
incorporate socio-economic data into future mapping. It will
also be important to develop an understanding of those
areas with high importance for biodiversity but lower carbon
stocks that may be vulnerable to land use pressures
displaced by REDD actions in high carbon areas.

UNEP-WCMC will be developing these spatial analyses
in 2009 in ways that will:

e be more comprehensive, covering a larger number of
countries;
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e include more accurate, national data on carbon and
biodiversity where available;

e examine options for including ecosystem services and
livelihood impacts;

e include mapping across the range of biodiversity value
and carbon stocks, including areas of low carbon with
high biodiversity and vice versa.

UNEP-WCMC aims to work closely with national
authorities in developing this work, and will collaborate
with other partners who are undertaking related spatial
analyses. The atlas will be developed in a way that can take
account of new information as it becomes available and it
is likely that it will be primarily web-based. The aim is to
produce a flexible tool that can assist countries in their
decision-making in order to deliver multiple benefits from

climate mitigation policies. We aim to launch a new atlas at
UNFCCC COP 15 in December 2009, where a post-2012
agreement is to be decided.

FAO
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Carbon and biodiversity

Emissions from land use change, primarily deforestation, contribute to an
estimated 20 per cent of total anthropogenic greenhouse gas emissions. Reducing
these carbon emissions is likely to be important in climate change mitigation. The
ways in which reduced emissions from deforestation and degradation (REDD) in
developing countries can be included in a post-2012 agreement under the United
Nations Framework Convention on Climate Change are currently being explored.

Many ecosystems that are high in carbon are also high in biodiversity,
particularly in tropical regions. Tropical forest has the highest levels of terrestrial
species richness on Earth. This gives tropical nations the opportunity to realise
significant biodiversity benefits through reducing carbon loss.

This demonstration atlas shows the potential value of spatial analyses as a
tool to assist tropical countries in maximizing biodiversity benefits whilst reducing
carbon emissions from land use change. Using global data sets on carbon storage
in terrestrial ecosystems and areas of high priority for biodiversity conservation, it
provides regional overviews of the spatial overlap of these important values in the
tropics. National-scale maps for six countries draw, where possible, on finer-
scale nationally developed datasets and show where existing protected areas
overlap with high carbon and biodiversity areas.

These maps illustrate how combining spatial datasets can help to identify
areas where the opportunities for carbon and biodiversity benefits coincide. This
approach needs to be developed further using national scale data on the
distribution of carbon and biodiversity, taking into account national priorities and
country-specific pressures.

UNEP-WCMC intends to expand this atlas in 2009, incorporating a wider range
of country-based mapping, with the aim of assisting countries in their decision-
making and informing climate change mitigation policy.
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