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1.1 REDD+: opportunities and risks  
 for biodiversity

REDD+ - reducing emissions from deforestation and 
forest degradation, plus conservation of forest carbon 
stocks, sustainable management of forests and 
enhancement of forest carbon stocks in developing 
countries1  – has emerged in recent years as a 
potential response to tackling greenhouse gas (GHG) 
emissions arising from the tropical deforestation  
and land use change. Although primarily intended 
as a climate change mitigation mechanism, REDD+ 
also has the potential to provide further benefits 
through maintenance or restoration of biodiversity 
and ecosystem services. Depending on how it is 
implemented, REDD+ can also pose potential risks 
(see Box 1).

To ensure that these multiple benefits are realized, 
and that potential risks are minimized, a series of 
commitments were made in 2010 by the international 
community – the ‘Cancun safeguards’ of the United 

Nations Framework Convention on Climate Change 
(UNFCCC 2010). Countries seeking to implement REDD+ 
programmes have agreed to ‘promote and support’ 
these safeguards, including that, [REDD+ activities are] 
‘consistent with the conservation of natural forests and 
biological diversity, [and] that actions...are not used 
for the conversion of natural forests, but are instead 
used to incentivize the protection and conservation of 
natural forests…’. 

All developing countries pursuing REDD+ are also 
Parties to the Convention on Biological Diversity (CBD), 
which adopted a new Strategic Plan for Biodiversity 
2011-2020. The Plan establishes five strategic goals and 
20 biodiversity ‘Aichi Targets’ to be met by 2020, 
including a number of targets relevant to REDD+2. In 
2012, the Parties to the CBD took note that spatially 
explicit information on biodiversity priority areas could 
inform development and implementation of national 
REDD+ strategies or action plans and compliance with 
UNFCCC safeguard requirements. 

1. Introduction

1

1 United Nations Framework Convention on Climate Change (UNFCCC) 13th Conference of the Parties (CoP) Decision 1/CP.13 – The Bali Action Plan 
(2007)

2  Especially Target 5 (reducing deforestation and degradation); Target 7 (sustainable management of agriculture, aquaculture and forestry); Target 11 
(terrestrial protected areas and landscapes); Target 14 (ecosystems services safeguarded); Target 15 (contribution of biodiversity to carbon stocks) 
(CBD 2010). 

Box 1 Potential benefits and risks to biodiversity from implementing REDD+ activities 
Source: Mant et al. 2013
REDUCING DEFORESTATION, FOREST DEGRADATION and CONSERVATION OF FOREST CARBON STOCKS
Benefits - retain the existing biodiversity and ecosystem services of the remaining forest and reduce pressures on 
biodiversity that are associated with fragmentation and loss of forest area. Decreasing degradation can reduce pressures 
on forest resources so that forest biodiversity and ecosystem services may recover.

Risks - displace conversion and extractive use pressures to lower carbon forests and to non-forest ecosystems due to 
continuing need for food crops, pasture or biofuel, thus negatively impacting the biodiversity and ecosystem services 
these areas provided. Management interventions could have unintended impacts (e.g. fire control could impede natural 
disturbance processes).

SUSTAINABLE MANAGEMENT OF FORESTS 
Benefits - contributes to ensuring the long-term maintenance of forest resources that are already in use, e.g. by 
controlling how much and from where firewood can be extracted 

Risks – depends on the definition of sustainable management, which is not yet characterised in detail by the Parties to 
the United Nations Framework Convention on Climate Change (UNFCCC). REDD+ revenues rewarding this activity could 
promote harvesting in hitherto unlogged areas. 

ENHANCEMENT OF FOREST CARBON STOCKS (afforestation, reforestation and forest restoration)
Benefits - increases the connectivity between patches of intact forest, restoring ecosystem functionality in degraded 
forests, and reducing pressure on existing forest by providing alternative sources of wood products through plantations. 

Risks - could result in low biodiversity, affect ecosystem functioning and promote spread of invasive species if 
monoculture plantations, non-native species, and unsustainably high inputs (e.g. water, fertiliser, etc.) are used; can harm 
important non-forest biodiversity and ecosystem services if implemented in places not previously forested
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1.2 Mapping and REDD+ planning

The success of REDD+ actions in achieving multiple 
benefits, and ensuring that safeguards are met, will 
depend to a substantial degree on where different 
REDD+ activities are implemented. The potential 
benefits and risks to biodiversity that REDD+ can 
bring will vary from one location to another depending 
on a variety of factors from biophysical and 
geographical to socio-economic and cultural. Spatial 
information related to these factors can, therefore, 
help decision makers to plan and prioritise actions 
and locations as part of national REDD+ programmes. 

Maps can be used as a basis for communication with 
stakeholders as well as for simple visual analysis of 
the spatial relationship between different themes. 
High-resolution, accurate and up-to-date spatial 
information is often limited. In most cases it is 
necessary to corroborate conclusions reached on the 
basis of the available spatial datasets, through 
consulting local knowledge and field observation 
before making a final decision about the selection of 
sites for a particular REDD+ action. Mapping cannot 
cover all factors, such as local governance structures 
for example, that need to be considered within REDD+ 
planning processes, but spatial analysis can be a 
useful decision-support tool, particularly when 
considering biophysical aspects such as biodiversity 
importance and conservation value.

REDD+ comprises five activities3, each of which may 
present different potential positive and negative 
impacts on biodiversity (see Box 1). In order to reduce 
deforestation, for example, understanding and 
mapping where deforestation has occurred in the 
recent past can provide an indicator of the potential 
location of future deforestation, if the drivers of 
deforestation remain the same (qualitatively and 
quantitatively). Sustainable management of forests, 
on the other hand, will be most relevant in locations 
where forests are currently being used unsustainably, 
and mapping of production forests in relation to the 
spatial distribution of forest biodiversity could 
identify priority locations for this REDD+ activity in 
relation to the spatial distribution of forest 
biodiversity. 

The maps presented in this summary report have 
been selected from a range of preliminary GIS4  
outputs produced to illustrate how such mapping can 
inform REDD+ planning in Viet Nam and contribute to 
achieving the biodiversity aspects of the National 
REDD+ Action Programme (NRAP) (see section 1.3). 

All maps in this report were developed using the best 
data publicly available at the time, and would need to 
be updated as more recent and accurate datasets 
become available. The forest biomass carbon, and 
forest cover change estimates presented in these 
maps are not intended to present a definitive 
statement of REDD+ potential in Viet Nam. The 
purpose is to show the spatial relationships between 
relative forest biomass carbon densities (and historical 
changes thereto) and various indicators of biodiversity 
to illustrate how mapping can be used for planning 
under the NRAP and stimulate further analysis using 
better data and refined methods. 

1.3 REDD+ readiness efforts in Viet  
 Nam

In the past few years, Viet Nam has emerged as one 
of Asia’s leading countries engaging in REDD+ at a 
national level in anticipation of a future international 
GHG emissions reduction compliance regime 
negotiated under the UNFCCC. Near-term financing 
opportunities, such as the Forest Carbon Partnership 
Facility’s (FCPF) Carbon Fund, or bilateral partnerships 
such as that recently agreed between Norway and 
Viet Nam5. 

Since the 2007 Bali Action Plan, Viet Nam has 
embarked on a number of official development 
assistance (ODA) and grant-funded ‘REDD+ readiness’ 
programmes and demonstration projects, including 
submission of a Readiness Preparation Proposal (R-
PP) in 2010 and implementation of the first phase of a 
UN-REDD national programme (2009-2012). 

These preparatory REDD+ investments have 
permitted Viet Nam to experiment with some 
elements of national REDD+ programme development 
and achieve a partial foundation of readiness for 
future ‘results-based actions’. Some notable 
achievements include, inter alia: 

• an institutional framework for designing and 
operating a national REDD+ programme 

• stakeholder engagement through a national 
network, working groups and website 

• reference emission level (REL) and forest 
reference level (FRL) modelling 

• GHG emissions measurement, reporting and 
verification (MRV) framework design

• preliminary mainstreaming of REDD+ into non-
forestry policy frameworks

• policy research on benefit distribution system 
(BDS) design options 

3 The five REDD+ activities are: reducing deforestation; reducing forest degradation; conservation of forest carbon stocks; sustainable management 
of forests; and enhancement of forest carbon stocks (UNFCCC, 2007).

4 Geographic information system.
5 Joint Declaration between the Socialist Republic of Viet Nam and the Kingdom of Norway on REDD+, signed 5 November 2012. 
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In 2012, the Prime Minister approved a National 
REDD+ Action Programme: 2011-2020 (NRAP)6. 
Together with reduction of GHG emissions through 
efforts to mitigate deforestation and forest 
degradation, biodiversity conservation is included as 
part of the NRAP’s overall objective. Conservation of 
biodiversity, and diversification and improvement of 
livelihoods of forest owners, comprise specific 
objectives for the 2016-2020 period of NRAP 
implementation. Development of a national 
environmental and social safeguards information 
system (SIS) is also indicated as an element of NRAP 
activities in the initial period of implementation 
(2011-2015). 

Despite these advances during the past three years of 
intensive REDD+ readiness efforts, Viet Nam is only 
now beginning to consider coherent policy responses 
in addressing and respecting environmental and 
social safeguards.  At the same time, processes are 
underway in Viet Nam to start piloting sub-national 
demonstration activities under the NRAP7.  Maps, 
such as those presented in this preliminary report, 
can inform both national safeguard policy processes 
and sub-national planning processes, in which 
economic, environmental and social trade-offs are 

negotiated among stakeholders to realise the multiple 
benefits of REDD+ (Dickson et al. 2012).  

1.4 Changes in quality and quantity  
 of Viet Nam’s forests

Forest cover in Viet Nam has changed dramatically 
since the second half of the 20th century. Four 
decades (1941-1976) of conflict devastating the 
national economy, followed by a further two decades 
(1976-1996) of economic and political isolation, drove 
forest cover from 43 % in 1943 to a low of 27 % in 
1990. Extensive application of herbicides by the 
United States Air Force, over a decade-long period 
(1961-1971) during the Second Indochina War 
affected a significant area (2.4 million ha) of forest 
land in the south of the country (VDR 2010). 

Since the last decades of the 20th century, agricultural 
expansion for cultivation of cash crops by the 
lowland ethnic majority Kinh people, migrating into 
forested areas, has been the major direct cause of 
deforestation.  An exacerbating factor accompanying 
the expanding agricultural frontier was timber and 
firewood collection by the new settlers (De Koninck 
1999). The most extensive losses of forest cover were 

6  Prime Ministerial Decision 799/QD-TT, dated 27 June 2012, on Approval of the National Action Program on Reduction of Greenhouse Gas Emissions 
through Efforts to Reduce Deforestation and Forest Degradation, Sustainable Management of Forest Resources, and Conservation and Enhancement 
of Forest Carbon Stocks: 2011 – 2020.

7 Under a number of bi- and multilateral REDD+ readiness initiatives, such as the second phase of the UN-REDD National Programme in Viet Nam, and 
the Forest Carbon Partnership Facility (FCPF). 

Annamitc Rain Forest Vietnam © Jeremy Holden, SNV
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in the Central Highlands, central coastal provinces, and 
the eastern part of the southern region (MARD, 2008). 
The loss of mangrove forests has been particularly 
acute – 85 % reduction in extent in the past 60 years 
(from 400,000 ha in 1943 to less than 60,000 ha in 
2008)8. 

By the mid-1990s, severe depletion and degradation of 
the forest estate precipitated an abrupt policy change: 
logging bans followed by two decades of ambitious 
reforestation programmes, to ‘re-green the bare hills’, 
have reversed the decline in forest cover. The most 
recent forestry sector programme set the target of 
five million hectares of reforestation to bring Viet Nam 
back to pre-war levels of forest cover.  At the close 
of the programme, in December 2010, forest cover 
in Viet Nam had attained nearly 40 %9 (see Figure 1). 
Consequently, Viet Nam is unique in Southeast Asia, 
but in harmony with neighbouring China, in achieving 
net afforestation/ reforestation for nearly two decades 
(VDR 2010; MARD 2011).

Gains in forest quantity, however, have not been 
mirrored in terms of forest quality. Most of the 
reforestation effort in Viet Nam comprises monoculture 
plantations of fast-growing exotic species, such as 
hybrid Acacia and Eucalyptus, and reforested areas 
are of low biodiversity and ecosystem service value 
(BCA, 2009). Degradation of natural forests continues 
largely unabated. Lucrative trade in timber and 
processed wood products to expanding domestic 
and export markets continues to degrade the nation’s 
(and neighbouring countries’) remaining natural 

forests (VDR 2010; MARD 2011). The current major 
direct causes of residual localized deforestation, 
and more pervasive forest degradation in Viet 
Nam, are identified as: (i) conversion to agriculture 
(particularly perennial cash crops); (ii) illegal logging; 
(iii) infrastructure development; and (iv) forest fires. 
Invasive species, mining, biofuels and a changing 
climate are currently implicated as minor drivers 
of deforestation and forest degradation, but with 
potential to intensify in the future (MARD, 2011).

2. Developing maps of  
forest biomass carbon, 
forest cover change and 
biodiversity 

2.1 Mapping forest cover and carbon
 density

The GHG emissions reduction/enhanced removal 
potential of forests depends on the biomass carbon 
present within these forests; understanding the 
distribution of forest biomass carbon, therefore, is  
an important part of national REDD+ planning. 

A map of above and below ground forest biomass 
carbon in Viet Nam for 2005 (Map 1 - NFIMAP forest 
biomass carbon map) was prepared on the basis 
of the 2005 Viet Nam forest cover map produced 

8 Ministry of Agriculture & Rural Development Decision No. 1267/QĐ-BNN-KL, dated 04.05.09, Announcing the Current Forest Resource Management 
of the Country.

9 A total of about 13.4 million ha, comprising 10.3 million ha of natural forest (77 %) and 2.9 million ha of plantation (23 %) (FAO 2010).

Fig 1 Forest cover of Viet Nam from 1943 to 2010 and projection to 2020 (Source: Adapted 
from VNFOREST 2013)
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by the third cycle of the National Forest Inventory, 
Monitoring and Assessment Programme (NFIMAP 
III)10. 

In Map 1, biomass carbon is classified into five 
area-based classes in which each class contains 
approximately one fifth of the area of Viet Nam. The 
average forest biomass carbon stock for Viet Nam in 
2005, estimated from this map, is about 106 tC ha-1, 
about 33 % higher than the 72 tC ha-1 reported in 
the 2010 Global Forest Resources Assessment (GFRA; 
FAO 2010).  One potential reason for underestimation 
in GFRA report is assumed growing stock volume of 
78 m3 ha-1, a value from year 2000, while the forest 
monitoring plot-based estimate from NFIMAP III 
(2005) showed an average growing stock volume of 
99 m3 ha-1.

Comparison was also made with an alternative above 
and below ground forest biomass carbon map, a 
global map of forest carbon stocks in tropical regions 
c. 200011(Saatchi et al. 2011). The map of Viet Nam’s 
biomass carbon (Map 2) extracted from this global 
benchmark map gives significantly higher estimation 
of average forest and non-forest biomass carbon 
density for Viet Nam, 257 tC ha-1, more than two and 
a half times the value obtained from using national 
standing volume and forest cover data (NORDECO 
2010). The value of the global carbon biomass data, 
and the reason it was explored in this high-biodiversity 
mapping exercise, is that they are accompanied by an 
estimate of uncertainty for above-ground biomass 
potentially caused by use of coarse imagery at 1-km 
pixel resolution, which for Viet Nam are between 26 
to 54 % with a mean of 36 %. 

NFIMAP III data do not have such estimates of 
uncertainty, but field verification of NFIMAP IV 
(2010) inventory data conducted in 2011, indicates 
underestimation of standing timber volume (from 
which biomass estimates are derived) – the number 
of trees measured in permanent plots in natural 
forests was underestimated by 21 % on average 
(JICA & VNFOREST, 2012). It is beyond the scope of 
this preliminary study to investigate and evaluate the 
underlying cause of the differences between biomass 
carbon estimates and the degrees of uncertainty 
associated with these datasets. The existence of 
different estimates of forest biomass carbon stocks, 
with high degrees of uncertainty over their precision, 
however, illustrates the importance of improving 
national data quality and the need for field-based 
verification as the basis of REDD+ planning and 
results-based financing. 

While there is a substantial difference in absolute 
forest biomass carbon density estimates, what is 
relevant to this exploration of spatial relationships 

between forest carbon and biodiversity is that the 
relative spatial pattern of biomass carbon distribution 
is similar between the two datasets: the Mekong delta 
and Red river deltas have low carbon density; the 
upland areas of the North and Central Highlands have 
relatively high carbon density; and the Northwest 
and Northeast share similar patterns of carbon 
distribution in both maps.

This study also explored global soil carbon datasets 
as a contribution to forest carbon stock estimates 
for Viet Nam. Land clearance or unsustainable forest 
management often lead to a significant release of 
soil carbon to the atmosphere; soil carbon data, 
therefore, would be valuable additions to REDD+ 
planning processes. However, accurate spatial 
data on soil carbon is scarce, and for Viet Nam the 
available global data (Scharlemann et al. in prep.) are 
very coarse. As the resolution of the forest biomass 
carbon data is higher than that of the soil carbon 
dataset, it can be advisable for planning at finer 
scales to use only biomass carbon maps. Ignoring 
the benefits that REDD+ actions create in terms of 
soil carbon, however, may reduce potential income 
from REDD+ payments. A global map of terrestrial 
soil carbon stocks (Scharlemann et al. in prep.), based 
on up-to-date composite datasets summarized in 
the Harmonized World Soil Database, was reviewed 
but not incorporated with forest biomass carbon 
maps for Viet Nam under this study, since the coarse 
resolution of the global soil data would have obscured 
the detailed spatial pattern for biomass carbon 
distribution obtained from the national data NFIMAP 
III data.

2.2 Mapping deforestation 

In order to reduce deforestation and pressure for 
forest conversion it can be useful to identify where 
deforestation has occurred in the past as a possible 
indication of future deforestation. Proximity to zones 
where deforestation took place in the past may 
indicate a higher threat of deforestation in the future 
if the same factors continue to drive deforestation 
at similar rates. Therefore, recent deforestation 
is also presented on the ‘NFIMAP forest biomass 
carbon map’ Map 1. Deforested areas were located 
by identifying areas which had forest cover in the 
NFIMAP II forest map produced in 2000 but were 
non-forested in the NFIMAP III forest cover map of 
2005. Although, Viet Nam has reported a net gain 
in forest cover from 2000 (11.3 million ha) to 2005 
(12.6 million ha), localized deforestation has occurred 
throughout the country in a pattern of small-scale 
mosaic encroachment (Map 1). 

In addition to presenting the deforestation in 
the NFIMAP data, a previous study conducted by 

10 At the time of producing the forest biomass carbon maps, the NFIMAP IV (2010) cycle had been completed, but was not publically available and 
remains subject to internal review process within the MARD.

11 Biomass measurements used to produce the Saatchi et al. (2011) map were made after 1995 and before 2005. 
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SNV (Holland and McNally 2009) used Vegetation 
Continuous Fields (VCF) data, provided by Global 
Land Facility, to map Viet Nam’s deforestation rate 
between 2000 and 2005. Elaborating on this work, 
the ‘VCF deforestation map’ (Map 3) presents the 
percentage of deforestation in an area in the context 
of the forest carbon densities of the NFIMP III data.

It should be noted that although the official NFIMAP II 
and III data indicate a net gain of 1.35 million ha (11.5 
%) in forest cover during 2000-2005, the VCF data 
suggest a slight decrease of 1.8 % of forest cover during 
this period. The NFIMAP follows specific definition of 
‘forestland’ (which includes areas forested to varying 
degrees) and forest types to meet planning and 
management needs of the national forest estate. VCF 
on the other hand is a global index mainly designed 
to map coverage of vegetation. Because of its coarse 
resolution (500 m), VCF may have tended to overlook 
young plantations where the tree canopy has not yet 
formed a closed and homogeneous layer thereby 
underestimating the forest cover. These young stands, 
however, are detectable in the NFIMAP using higher 
resolution imagery (such as SPOT and Landsat). The 
VCF data also exhibit a large degree of variation in 
localized forest cover change throughout the country, 
indicating that: 20 % of forested districts in Viet Nam 
experienced a reduction in forest cover by more than 
10 % between 2000 and 2005. 

Despite the positive trend in forest cover change for 
Viet Nam over the 2000-2005 period, resulting from 
afforestation and reforestation as indicated by the 
NFIMAP data, significant loss continues in rich natural 
forests. The 2010 GFRA documents a 51 % reduction 
in Viet Nam’s highly fragmented residual primary 
forest cover from 185,000 ha in 2000 to 85,000 
ha in 2005 (FAO 2010). The rate of deforestation 
decelerated between 2005 and 2010, but still 5,000 
ha or 6.2 % of primary forest was lost from the 
national estate during this period (FAO 2010), raising 
serious concern about the ecological integrity of Viet 
Nam’s remaining natural forest and its associated 
biodiversity conservation value.

2.3 Mapping forest management  
 functions 

Understanding which forests are managed for which 
purposes will be essential in planning for REDD+ to 
meet both climate change mitigation and biodiversity 
objectives of the NRAP (Map 4). In Viet Nam, forests 
are classified into three management types: 

•  Special-use forests - where the primary function 
is conservation of nature, cultural and sites of 
historical importance, recreation and tourism 

(i.e. synonymous with ‘protected areas’ in a 
generic global sense)  

•  Protection forests - which are maintained 
for catchment protection, hydrological cycle 
maintenance, soil conservation and land 
stabilization in coastal areas 

•  Production forests - which are managed 
primarily for timber and non-timber forest 
products (NTFPs) production and, more recently, 
‘forest environmental services’ provision. 

Official government statistics12 indicate that by the 
end of 2011 Viet Nam had 2.0 million ha of special-
use forest (15 % of the total national forest estate), 
4.6 million ha of protection forest (34 %) and, 6.7 
million ha of production forest (59 %). Special-use and 
protection forests can be very important in limiting 
deforestation, forest degradation and conserving 
forest carbon stocks, whereas production forests are 
most relevant to the REDD+ activity of sustainable 
management of forests. Map 4 presents the NIFMAP 
III forest biomass carbon map overlaid with the 
spatial distribution of the three forest management 
types in Viet Nam. This map indicates that production 
forests store 0.56 Gt of carbon accounting for 
47 % of Viet Nam’s total forest biomass carbon 
stock, suggesting that sustainable management of 
forests may be an important REDD+ activity in Viet 
Nam. A large proportion of forest within all three 
management categories is ‘natural forest’13(Figure 
2), which is important for consideration of the 
Cancun Agreements, which emphasise natural forest 
protection through REDD+14. In 2005, around half of 
production forests (43.7 %) and protection forests 
(55.5 %) are classified as natural forest.

It is necessary to note that the total amount of 
biomass carbon in the three forest management types 
only accounts for 87.3 % of the estimated total forest 
biomass carbon stock in Viet Nam. The difference is 
due to the ‘shrub land’ category (7.7 million ha) which 
is recognized in the forest cover map (Map 1) but is 
not classified and mapped as forest in the three types 
of forest management map (Map 4). 

It is also important to consider that special-use 
forests (protected areas) will only secure carbon 
stocks and conserve biodiversity if they are effectively 
managed. There are several cases in Viet Nam where 
national parks have been affected by infrastructure 
development including power generation. Examples 
of such cases are: the Krong Kmar hydroelectric plant 
(12 MW) built in Chu Yang Sin national park in 2005, 
and the Road No. 645 from Dak Lak province to Phu 
Yen province that goes through Ea So natural reserve 
(Cao Thi Ly et al., 2009). 

12 MARD Decision No. 2089, dated 30.08.12, on the Declaration of National Forest Status, 2011. 
13 Defined as ‘forest existing in nature or restored through natural regeneration [comprising] primary and secondary [restored and post-harvest] 

forests’, following MARD Circular No. 34, dated 10.06.09, Regulating the Criteria for Defining and Classifying Forests
14 [REDD+] ‘Actions are consistent with the conservation of natural forests and biological diversity, ensuring that [REDD+] actions…are not used for the 

conversion of natural forests, but are instead used to incentivize the protection and conservation of natural forests and their ecosystem services…’
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2.4 Mapping forest biodiversity
 
Areas of REDD+ activities may be selected for multiple 
benefits in addition to climate change mitigation. 
The conservation of biodiversity is explicitly cited 
as an objective of Viet Nam’s NRAP (Section 1.3). 
Ideally locally generated data on local biodiversity 
priorities would be used for identifying key areas for 
conservation efforts. Such detailed local data are not 
always available. Viet Nam has no national system 
of biodiversity monitoring. Therefore, the spatial 
distribution of biodiversity was assessed using a 
number of indicators including:

• Key Biodiversity Areas and Conservation 
Corridors (BirdLife International et al. 2013)

•  Terrestrial vertebrate15 species richness (IUCN 
2011)

•  Threatened terrestrial vertebrate species 
richness (i.e. the subset of terrestrial vertebrate 
species listed in the IUCN Red List of Threatened 
Species)

Mapping biodiversity with areal data
Key Biodiversity Areas (KBAs) (Map 5) are 
internationally recognised areas of importance for 
species diversity. KBAs are identified at the national, 
sub-national or regional level by local stakeholders 

using the two widely accepted criteria for biodiversity 
importance: vulnerability and irreplaceability. 

•	  Vulnerability: areas where there is regular 
occurrence of significant (exceeding a threshold) 
population of a globally threatened species 
(according to the IUCN Red List) at the site. 

•	 Irreplaceability: areas that hold a significant 
proportion of a species’ global population at 
any stage of the species’ lifecycle. 

Therefore, KBAs can be used as a proxy to assess the 
location of areas important for biodiversity and how 
this relates to the spatial distribution of forest carbon 
stocks and changes in those stocks. In Viet Nam, 
there are 104 KBAs covering an area of 3.35 million 
ha, accounting for 10 % of country’s terrestrial area 
(BirdLife et al. 2013). KBAs are not only important for 
biodiversity, but also for carbon storage. In terms of 
forest biomass carbon, KBAs in Viet Nam contain more 
than one fifth (0.37 Gt) of the country’s total forest 
carbon stocks. In some places, KBAs are included 
as part of special-use forests (protected areas), and 
so are already under some form of conservation 
management, but not always. In general, KBAs are 
larger in size than individual special-use forests.

KBAs do not cover all areas important for biodiversity 
conservation. Depending on what aspect of 
biodiversity conservation is considered, different 
areas could be highlighted as priorities. One effort 
in the Indochina region identifies conservation 
corridors, on behalf of the Critical Ecosystem 
Partnership Fund (BirdLife et al. 2013). Conservation 
corridors are centred around KBAs (core areas), with 
the remainder comprising either areas that have the 
potential to become KBAs in their own right (through 
management or restoration) or areas that contribute 
to the ability of the conservation corridor to support 
biodiversity in the long term (CEPF, 2012). Prioritizing 
conservation corridors as well as KBAs could help 
ensure connectivity between habitats which can 
increase the resilience of forests to climate change. In 
total, this preliminary study indicated that combined, 
conservation corridors store more than half (0.76 Gt 
C) of all forest biomass carbon stocks in Viet Nam.  

For both biodiversity conservation and climate 
change mitigation objectives, it is not just the 
total forest carbon stored in these forests that 
is important to Viet Nam, but also the quality of 
these natural forests and how that biomass carbon 
is spatially distributed.  Viet Nam’s natural forest 
cover is highly fragmented (Map 1), and such a 
patchy (and degraded) natural forest estate presents 
a major challenge to conserving biodiversity16 

and maintaining forest ecosystem services17.  This 
challenge is likely to be exacerbated by a changing 

15 Amphibians, reptiles, birds and mammals.
16 Particularly wide-ranging forest-obligate conservation flagship species, such as tiger, elephant and wild cattle species.
17 As mandated by national Decree No: 99 on the Policy for Payment for Forest Environmental Services.

© Jeremy Holden, SNV



Mapping the potential for REDD+ to deliver biodiversity conservation8

climate, inducing shifts in species’ distributions (CEPF 
2012).  Prioritisation of conservation corridors for 
forest landscape restoration under the NRAP is a 
possible example of the potential to apply REDD+ to 
meet multiple national policy objectives and deliver 
of multiple benefits: biodiversity conservation and 
climate change mitigation.        

Mapping	biodiversity	with	species	distribution	data
IUCN species range data (IUCN 2011) can also be used 
to quantify biodiversity indices including potential 
species richness and threatened taxa. The distribution 
of species richness can give an indication of the 
potential of REDD+ to affect species diversity (only 
an indication, because some species are restricted 
to less rich areas). Within the IUCN Red List process, 
all known mammal, bird and amphibian species have 
been assessed worldwide, as well as some reptiles, 
plants and invertebrates. Since species richness data 
from only available vertebrate classes are used in this 
preliminary mapping exercise18, this exercise does 
not make a complete assessment for all the species 
in Viet Nam. However, this richness data is likely to 
provide a relatively reliable indication of the total 
richness of all species in Vietnam’s forests19(Map 6). 

The distribution of certain groups of species may 
be particularly important for ecological, cultural 
or economic reasons at national or local scale. 
Understanding the spatial distribution of these 
species in relation to forest biomass carbon can 
help to select areas where REDD+ may yield greater 
biodiversity benefits, as required under Vietnam’s 
NRAP objectives. 

For ecological reasons, amphibians make ‘good’ 
indicators of ecosystem health, the spatial 
distribution of biodiversity and conservation 
importance as a consequence of their higher 
sensitivity to environmental change (Gardner 2001).  
The distribution of amphibian species richness is 
highlighted here as an example of using a particular 
taxonomic group as a proxy for the spatial distribution 
of biodiversity that could inform planning of national 
and sub-national REDD+ programmes (Map 7). 

The IUCN Red List also assigns threat status categories 
to species. Here, we define species as threatened with 
extinction when they fall into the IUCN categories of 
Vulnerable, Endangered, Critically Endangered and 
Data Deficient). The number of threatened species in 
an area can indicate areas of priority for conservation 
investment, which a national REDD+ programme 
could contribute to (Map 8).

3. Synthesis maps and 
REDD+ planning 
 
Combining the different data layers discussed 
above can aid REDD+ planning to achieve multiple 
benefits from REDD+ by communicating the spatial 
relationships between forest carbon and forest 
biodiversity. One potentially valuable use of maps 
in REDD+ planning is for the selection of pilot areas. 
Priority site selection, for emissions reduction 
potential and biodiversity conservation value, can 
be done at different scales: prioritizing landscapes, 
provinces, districts and down to local project 
sites. The scale of planning objectives - national, 
subnational, local - demands data and resultant maps 
of different resolutions. Data at a coarse resolution, 
as used in this preliminary analysis, can be suitable 
for selecting priority provinces, but finer resolution 
data would be required for spatial planning for REDD+ 
at the local level. In order to generate synthesis maps 
for REDD+ planning, it is necessary to decide on 
criteria for selecting areas and how these criteria can 
be represented in synthesis overlays.

Some REDD+ activities will be more appropriate 
in some places, and others in other places. The 
multiple benefits that could be achieved will depend 
on both the location and approach. Different areas 
will be suitable for reducing deforestation, reducing 
forest degradation, conservation of forest carbon 
stocks, sustainable management of forests and 
enhancement of carbon stocks. Different analyses 
will be appropriate for identifying areas in which 
each of these types of activity could be undertaken. 
Here, by way of worked examples, maps have been 
developed for the potential to reduce emissions (i) 
from deforestation and (ii) through sustainable forest 
management. 

When considering the potential for REDD+ measures 
to reduce deforestation, it might be appropriate to 
consider both the areas at high risk of deforestation 
and areas with the highest carbon densities in order 
to gain substantial emissions reductions. If there 
is also a biodiversity conservation objective, as 
there is in the case of the Viet Nam NRAP, spatial 
information about biodiversity in forests is critical to 
this analysis. It is possible to map proxy indicators for 
all three factors: deforestation risk, carbon density 
and biodiversity. Areas of past deforestation can 
be an indicator of areas where future deforestation 
may occur (if the drivers of deforestation remain 
the same), forest biomass carbon can indicate likely 
magnitude of emissions from deforestation, and the 

18 A grid of 100 km2 hexagons where overlaid on top of the distribution maps of each species from the IUCN RED List database (IUCN 2011).  A spatial 
query was used to read species information and count the number of species that occurred within each hexagon. The result of this process are 
hexagon grid maps with each hexagon containing the number of total species per given taxonomic group (e.g. amphibians) and/or extinction threat 
category (e.g. Critically Endangered).

 19 The relationship between taxonomic groups in terms of species richness, while never perfect, tends to be positive, and practical conservation 
planning based on data for well-known taxonomic groups can cautiously proceed under the assumption that it represents species in less well-
known taxa, at least within the same biome (Rodrigues & Brooks 2007).
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number of threatened species is an indicator of the 
biodiversity conservation value of an area20. These 
indicators can be presented together in a summary 
map of potential areas for reducing deforestation 
at an appropriate resolution for decision-making. 
The provinces with the highest levels of forest loss, 
highest carbon densities and number of threatened 
terrestrial vertebrate species, identified from this 
initial analysis are Da Nang, Dak Lak, Dak Nong, Gia Lia, 
Lam Dong, Quang Binh and Quang Nam  (Map 9). An 
estimate of the likely cost of reducing deforestation 
in the different areas could be used to further refine 
the prioritisation.

Decreasing carbon emissions from timber production 
falls under the ‘Sustainable management of forests’ 
REDD+ activity. This activity should be confined to 
forests already dedicated to timber production, for 
example by assessing the impacts of harvest regimes 
on forest carbon stocks and applying reduced-
impact logging techniques. Bringing new forests 
into production would not normally be considered 
as a REDD+ activity (unless it were an alternative 
to anticipated deforestation). As for deforestation, 
it might be appropriate to consider which areas 
dedicated to timber production have high carbon 
densities, along with spatial information about forest 
biodiversity. A synthesis map of potential areas for 
sustainable management of forests can be produced 
by comparing: 1) percentage of production forest in 
an administrative area; 2) forest biomass carbon 
densities; and 3) threatened species as an indicator of 
biodiversity. This preliminary map suggests that the 
provinces with the highest levels of production forest, 
highest carbon densities and number of threatened 
species are Dak Nong, Gia Lia, Kon Tum, Lam Dong, 
Nghe An and Quang Binh (Map 10). 
Selecting areas for “reducing degradation” requires 
the identification of areas where degradation is 
currently occurring, which is challenging and requires 
extensive field monitoring. “Enhancement of forest 
carbon stocks” may involve reversing degradation, 
which would require the same information, or may 
involve reforestation. Here, it would be necessary 
to identify areas where forest had been lost, where 
the overall benefits of reforestation would be greater 
than those delivered through the current land use. 

Comparing several of these synthesis maps may help 
in identifying areas that have greatest potential for 
delivering both carbon and non-carbon benefits 
from REDD+.  It is encouraging to see that Lam Dong 
province, the focus of REDD+ pioneering activities in 
Viet Nam to date, is highlighted in both example maps 
given above (i.e., Map 9 and 10): the province has 
relatively high forest biomass carbon densities; a high 
proportion of production forest; high historical rates 
of deforestation and high numbers of threatened 
species. 

However, these maps alone cannot determine the 
selection of priority sites to achieve multiple benefits 
under the NRAP.  Other factors to be considered 
in elaborating the NRAP’s implementation include  
the opportunities to collaborate with existing land 
use programmes and policies; costs (particularly 
opportunity costs) of emission reductions; risk 
of domestic leakage (displacement rather than 
reduction of deforestation); and local stakeholder 
capacity to implement REDD+ activities. During these 
initial years of REDD+ demonstration activity, there 
may also be value in selecting areas to test a range of 
approaches to REDD+ implementation and generate 
a diversity of learning experiences. 

Whilst it is not possible to map all of the factors that 
need to be considered in REDD+ planning, maps 
such as the examples presented in this summary 
report offer a convenient starting point to narrow 
down candidate locations of high multiple benefit 
potential. Synthesis maps will be most useful where 
they include as many of the key factors that should 
influence the decision as possible. Different synthesis 
maps can be created depending on the criteria agreed 
for selecting areas and the available data. Criteria 
could be developed for each of the REDD+ activities 
(or more specific policies and measures), with related 
synthesis maps. 

Once areas have been selected at a coarse scale, for 
example particular provinces, selecting locations at 
the local scale requires detailed local information and 
maps. These maps need to cover the local priorities 
for REDD+ actives which are going to be undertaken. 

20 If national biodiversity priority areas, or priority species are defined, the indicator could draw on these as well.

Pleione Orchid in Moss Forest © Jeremy Holden, SNV
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4. Conclusions
Mapping indicators of the potential for multiple 
benefits, such as biodiversity conservation value, can 
help in REDD+ planning, informing the selection of 
locations for REDD+ activities. This report provides 
worked examples showing how multiple benefits can 
be incorporated into spatial planning for REDD+ at the 
national level in the specific case of Viet Nam.  The 
maps illustrating this summary report were selected 
from a series of over 40 maps produced by the study. 
The maps presented here are made available to 
national and international stakeholders for immediate 
use in planning for REDD+ demonstration activities at 
the sub-national level.  It is hoped that the example 
maps presented here stimulate further analysis in 
support of the NRAP with more up-to-date national 
and local data sets21, and refined methods, to produce 
more accurate estimates of the spatial distribution of 
forest biomass carbon density, biodiversity and other 
indicators of non-carbon benefits of REDD+.

Maps can also aid stakeholder engagement in 
REDD+ strategy consultations.  International and 
national policy commitments, together with near-
term financing opportunities, present existing goals 
and possible incentives for the consideration of 
broader environmental and social benefits from 
REDD+.  Stakeholders, from local communities to 
international bodies involved in emissions reductions 
from forest and land use management, want to see 
more than just carbon performance returns from 
their investments and foregone opportunities.  
Spatial analysis of the relationships between carbon 
and non-carbon benefits can be a powerful analytical, 
communications and decision-support tool among 
various stakeholders.

Selecting specific locations and particular REDD+ 
activities to promote the multiple benefit potential 
of REDD+ is likely to benefit from a nationally owned 
consultative process, building upon these initial 
map products, and applying the best available data. 
Refined data layers will be needed to inform sub-
national planning processes, for both forestry and 
other land use sectors, which will be essential in 
operationalizing the National REDD+ Action Plan 
(NRAP).  In Viet Nam, the immediate application of 
such sub-national multiple benefit mapping exercises 
will be to inform Provincial REDD+ Action Plan 

processes under pilot demonstration activities such 
as those supported by the VNFOREST-led UN-REDD 
Programme (Phase 2)22, and LEAF23  and MB-REDD24  
projects.

The following recommendations outline some of the 
direction and applications for further  mapping work 
under the NRAP and their relevance to other policy 
processes in Viet Nam, such as informing national 
biodiversity policy and planning.

5. Recommendations
1. Identify and use the most up-to-date and highest 
resolution data available for any new mapping work

New forest biomass carbon and deforestation maps 
could be produced immediately using the 2010 
NFIMAP IV forest cover and standing timber volume 
data unavailable to this study.  Above-ground biomass 
estimations could be further refined by applying 
improvements in tree allometry at the global level 
(e.g. Chave et al. 2005), or better still, at the national 
level (cf. recently developed allometric equations for 
estimation the major forest ecoregions of Viet Nam) 
(Vu Tan Phuong et al. 2012).   

Identifying or developing data and indicators for 
forest degradation  and forest landscape restoration 
potential is important in planning for enhancement 
of forest carbon stocks, which is a highly relevant 
REDD+ activity for Viet Nam. Indicators of multiple 
benefits should draw on existing in-country datasets 
of potential environmental and social ‘performance 
indicators’ for REDD+.      

Exploring indicators of other potential multiple 
benefits from REDD+, beyond the biodiversity 
indicators used in this report would extend the utility 
and value of the synthesis maps.  Building on this initial 
work, future spatial analysis could explore a broader 
scope and include ecosystem services in addition to 
carbon sequestration, such as those regulated under 
national PFES policy25. 
 
Mapping social economic parameters and REDD+ 
potential would also make a valuable contribution 
to REDD+ planning for multiple benefits. Indicators 
such as household poverty levels aggregated by 

21 Notably application of NFIMAP IV data on forest cover and standing timber volumes for more accurate biomass estimations.
22 Proposed UN-REDD Viet Nam Phase II Programme: Operationalising REDD+ in Viet Nam, 2013-2016.
23 Lowering Emissions in Asia’s Forests project, 2011-2016.
24 Delivering Multiple Benefits from REDD+ in South East Asia project, 2011-2016
25 Decree No: 99/2010/ND-CP, dated 24.09.10, on the Policy for Payment for Forest Environmental Services. The types of forest environmental 

services stipulated in this Decree include: a) soil protection and reduction of erosion; b) regulation and maintenance of water sources; c) forest 
carbon sequestration and reduction of emissions of GHGs; d) protection of natural landscapes and conservation of biodiversity; e) provision of 
spawning grounds, sources of feeds, and natural seeds, for aquaculture
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administrative unit (district or commune) in the 
context of REDD+ potential would be relatively 
straight forward.  Mapping of forest governance 
types – State forest management boards, community 
forestry management, smallholder household leases, 
etc. - in relation to changes in forest carbon stocks 
would be more challenging, but a potentially valuable 
tool in prioritizing and locating REDD+ policies and 
measures under the nascent NRAP’s implementation.

2. Use new REDD+ multiple benefit maps to aid 
decision making as a contribution to achieving NRAP 
objectives and broader goals for forestry

Improved forest biomass carbon density maps could 
form the basis of innovative mapping techniques to 
assess REDD+ activity potential beyond the illustrative 
examples of reducing deforestation and sustainable 
management of forests given in this summary report.  
Most challenging, but most pertinent to Viet Nam, 
would be attempts to map and visualize reduced 
emissions from avoided forest degradation. Mapping 
of multiple benefits could also contribute to the 
refinement of proposed REDD+ benefit distribution 
systems, such as the ‘R-coefficient’ (Pham Minh Thoa 
et al. 2012)26.

Extending mapping to cover ecosystem services 
would be particularly relevant for planning in Viet 
Nam, which is a regional pioneer in ‘payment for 
forest environmental services’ (PFES). National 
policy25 identifies five such services  to be regulated 
by the State for the purposes of generating revenue 
and incentives for improved forest protection and 
development.  Mapping of multiple forest ecosystem 
services could help explore possibilities of ‘bundling’27  
or ‘stacking’28  service payments.  

At a sub-national level, improved multiple benefit 
mapping could be immediately employed to inform 
the development of Provincial REDD+ Action Plans 
(PRAP), notably under the UN-REDD Viet Nam 
Phase II Programme’s support to six proposed pilot 
provinces (Lam Dong, Ca Mau, Binh Thuan, Ha Tinh, 
Bac Kan and Lao Cai), in addition to other provinces29  
supported by other development partners’ pilot 
REDD+ interventions.  Provincial maps of cadastral 
layers (statutory forest land tenure), forest cover, 
forest types, biomass carbon densities, drivers of 

deforestation and degradation, forest reforestation/
restoration potential, biodiversity conservation value 
and poverty levels would serve as valuable decision 
support and stakeholder communication tools for 
these projects.     

3. Explore the application of web-based GIS 
platforms to maintain and display maps of REDD+ 
multiple benefits as part of a national forest 
monitoring system

Following the preliminary recommendations of the 
Measurement, Reporting and Verification (MRV) 
Framework Document for Viet Nam (UN-REDD 2011), 
a web-based GIS platform, such as the evolving Viet 
Nam Forestry Information Portal (FORMIS – www.
formisvietnam.com), could display and maintain 
multiple benefit REDD+ maps and associated spatial 
data.  Information platforms, such as FORMIS, could 
further contribute to development of geo-referenced 
national forest monitoring systems that incorporate 
multiple benefit mapping as an information service 
to REDD+ stakeholders.  Maps like those produced 
in this preliminary study, presented through GIS 
over the Internet, could make a useful contribution 
to a baseline for the national system for providing 
information on how safeguards are being addressed 
and respected throughout implementation of [REDD+] 
activities’30  (See section 1.1)

4. Explore broader national policy applications of 
forest biodiversity and ecosystem mapping beyond 
planning for REDD+ to facilitate more integrated 
planning across ministries/sectors at the national 
level

In addition to facilitating inclusion of multiple benefit 
considerations into REDD+ planning, improved 
mapping and spatial analysis of forest carbon and 
non-carbon values could also be applied to the 
consideration of REDD+ opportunities and risks 
(Section 1.1) in national biodiversity policy making 
and planning.  Preliminary dialogue with Vietnam’s 
Biodiversity Conservation Agency has suggested 
a number of potential applications for mapping 
biodiversity and ecosystem services, e.g. National 
Biodiversity Strategy & Action Plan revision; national 
biodiversity master planning and biodiversity corridor 
development.

26 The R-coefficient’ is payment coefficient for REDD+ activities, being explored under the UN-REDD programme in Viet Nam as a mechanism to 
deliver REDD+ multiple benefit. The R-coefficient introduces a weighting of REDD+ performance-based payments which would favour sharing of 
benefits accrued through a national REDD+ programme in accordance with various social, environmental and geographical considerations.

27 Single payment covering provision of multiple services. 
28 Package of individual payments for provision of individual services. 

29 Dien Bien, Kon Tum, Nghe An, Quang Binh, Quang Nam, Thanh Hoa and Thua Thien–Hue.
30 UNFCCC CoP16 Decision 1 /CP.16, paragraph 71



Mapping the potential for REDD+ to deliver biodiversity conservation12



13Viet Nam



Mapping the potential for REDD+ to deliver biodiversity conservation14



15Viet Nam



Mapping the potential for REDD+ to deliver biodiversity conservation16



17Viet Nam



Mapping the potential for REDD+ to deliver biodiversity conservation18



19Viet Nam



Mapping the potential for REDD+ to deliver biodiversity conservation20



21Viet Nam



Mapping the potential for REDD+ to deliver biodiversity conservation22

References
BCA (2009) Report - Gap Analysis of Terrestrial Protected 
Areas System in Vietnam. Vietnam Environment 
Administration, Biodiversity Conservation Agency (BCA), 
Hanoi.

BirdLife International, Conservation International, & the 
Critical Ecosystem Partnership Fund (2013) Key Biodiversity 
Areas of Vietnam. BirdLife International, Cambridge, and 
Conservation International, Arlington. 

Brown, S., Gillespie, A.J.R. & Lugo, A.E. (1989). Biomass 
estimation methods for tropical forests with applications to 
forest inventory data. Forest Science 35: 881-902.

Brown, S. 1997. Estimating Biomass and Biomass Change 
of Tropical Forests: a primer. FAO Forestry Paper 134. FAO, 
Rome. 

Cao Thi Ly, Nguyen Quoc Binh & Nguyen Thi Thuy Phuong 
(2009) Key Stakeholder Involvement in Protected Forest Area 
Management in Viet Nam: Status and Trends. Southeast 
Asian Network for Agroforestry Education (SEANAFE), Los 
Banos and The Center for People and Forests (RECOFTC), 
Bangkok.

CBD (2010) Strategic Plan for Biodiversity 2011–2020 and the 
Aichi Targets: Living in Harmony with Nature. Secretariat to 
the Convention on Biological Diversity, Montreal.

CEPF (2012) Ecosystem Profile Indo-Burma Biodiversity 
Hotspot: 2011 Update. Critical Ecosystem Partnership Fund 
(CEPF).

J. Chave, Andalo, C., Brown, S. Cairns, M.A., Chambers, 
J.Q., Eamus, D., Folster, H., Fromard, F., Higuchi, N., Kira, T., 
Lescure, J.P., Nelson, B.W., Ogawa, H., Puig, H., Rie ŕa, B. & 
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REDD+ aims to incentivise Reducing Emissions from 
Deforestation and forest Degradation, as well as the 
conservation of forest carbon stocks, sustainable management 
of forests and the enhancement of forest carbon stocks. Such 
activities can potentially provide biodiversity benefits, but there 
is also a need to avoid any risks of environmental harms from 
REDD+. Here we present selected results of spatial analyses to 
explore biodiversity benefits and risks from REDD+ in Viet Nam.
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