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Forests play an integral role in the
farming system of Nepal

Understanding forest degradation in Nepal

K.P. Acharya, R.B. Dangi and M. Acharya

orests provide awide range of reg-

ulating, cultural and supporting

services for human well-being
collectively known as ecosystem ser-
vices. The sustainability of forest eco-
systems requires careful management,
efficient utilization and effective pro-
tection measures against deforestation
and forest degradation. In a mountain-
ous country such as Nepal, forests are
important for the protection of water
catchments, the conservation of soil and
the maintenance of biodiversity, as well
as for their contributions to sustainable
rural livelihoods and the maintenance
of the environment. It is imperative to
develop common understanding of the
effects of forest degradation among
the users of forests, forest managers,
policy-makers and politicians so that
appropriate public policy to address it
can be developed.

This article reviews past forest re-
sources assessments, methodologies and
findings on forest degradation in order
to identify a way forward in understand-
ing and addressing forest degradation. It
proposes that using satellite images in
conjunction with field surveys could be
a suitable approach for assessing forest
degradation in Nepal. Itincludes discus-
sion on major drivers of degradation and
methods of their detection, and proposes
using a participatory valuation approach
applying the ecosystem services index
to quantify forest degradation.

ROLE OF FORESTS IN NEPAL

The widespread forest degradation in
developing countries remains poorly
understood and quantified (Niles ez al.,
2001). It has been argued that a single
major cause of degradation is that forest
resources are grossly underpriced and
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are, therefore, undervalued by society
(Richards, 1994). In countries in which
the primary sector —the use of raw mate-
rials from the earth — is the mainstay of
the national economy, and, in particu-
lar, in countries in which the resources
are land-based natural resources, such
as forests, these resources are both an
important source of national revenue
and a staple of rural livelihoods.

In Nepal, the role of forests is particu-
larly evident in rural communities that
rely on forests for securing assets such
as energy, employment, supplementary
foods, safe drinking water and good
health to sustain and improve their live-
lihoods. In these communities, forests
are also an integral part of the farming
system. For example, it has been esti-
mated that, in the high-altitude area of
Nepal, to maintain one hectare (ha) of
paddy land requires up to 50 ha of forest
and grazing land (FAO, 1980), whereas,
in the Middle Hills, an area of 3.5 ha of
forest is required (Wyatt-Smith, 1982).

National Forest Inventory data have
estimated forest and shrub, in combina-
tion, to cover 39.6 percent of the country
area,and the average annual rate of defor-
estation to be 1.7 percent (DFRS, 1999;
2008); degradation of forests represents a
serious threat to livelihoods. A common
understanding of forest degradation must
be developed among all stakeholders so
that appropriate public policy can be
formed and implemented.

FOREST RESOURCES
ASSESSMENTS UNDERTAKEN
Historical assessments
Forestdegradation has been understood,
among the assessments over the past
fifty years, as a reduction in capacity
to produce timber, or timber volume,
tree canopy cover, tree density and
regeneration. Assessments have been
focused on investigating the association
of canopy cover with commercial timber
volume. This approach recognizes nei-
ther ongoing degradation within dense
canopy forests nor degradation of the

understory. Further, the trade-off of
different kinds of ecosystem services
has not been considered.

In order to provide a common way to
view results of the studies conducted over
the past fifty years, this section provides
a brief description of each major assess-
ment of Nepal’s forest resources that has
been undertaken. Further sections and
accompanying tables analyse the data
gathered on the basis of thematic elements
of sustainable forest management, meth-
odology used for data collection, land
cover,and forest degradation as a function
of increase in shrub land. The section
concludes with a table comparing the
different methods used for assessment.

Forest Resources Survey, 1963/64

The Forest Resources Survey Office
conducted the first forest inventory dur-
ing the period 1963-1967. Using aer-
ial photography from 1953-1958 and
1963-1964,the inventory involved visual
interpretation of aerial photographs and
mapping,combined with field inventory.
Theland categories included forest, crop,
grass, urban, water, badly eroded and
barren. The forest land was subdivided
into commercial and non-commercial
forest (HMG, 1968; 1969; 1973). The
inventory focused on assessing extent
of forest area and growing stock per ha
that was up to 10 cm in top diameter.

Land Resource Mapping Project,
1978/79

The Land Resource Mapping Project
(LRMP) was implemented with finan-
cial support from the Government of
Canada. The objective was to develop
appropriate forest land-use maps based
on forest types, composition, structure
and status of land degradation. The pro-
ject was implemented during the period
1977 to 1984 (LRMP, 1986a; 1986Db).
The forest resources assessment was
prepared through the combined use of
aerial photographs (1977-79) and exten-
sive ground-truth checks, land surveys
and topographic maps.

Master Plan for the Forestry

Sector, 1986

The Master Plan for the Forestry Sector
(MPFS) Project was implemented by the
Ministry of Forests and Soil Conser-
vation. The data were based on LRMP
information and forest inventory data
from the Department of Forest Research
and Survey (MPFSP, 1989a; 1989b). The
aim was to update resource information
with changes that had occurred during
the intervening period since LRMP.

National Forest Inventory, 1994

The National Forest Inventory (NFI)
was started in the early 1990s and
completed in 1998, with a base year
0of 1994 (DFRS, 1999). The programme
was implemented with support from
the Government of Finland. The NFI
involved satellite image analysis —using
Landsat (an Earth-observing satellite
programme currently managed jointly
by the National Aeronautics and Space
Administration of the United States of
America and the United States Geo-
logical Survey), aerial photographs and
field measurements.

Forest cover change analysis of the
Terai districts, 1990/91-2000/01

The Terai districts are near or border-
ing the Siwalik Hills, the lowest outer
foothills of the Himalaya. This study,

Forest infested by Mikania micrantha
(“American rope”, “Chinese creeper”,
“mile-a-minute weed”), central

Nepal. Forest health and vitality, and
biodiversity, have not often been a focus
of forest resources assessments
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TABLE 1. National-level forest assessments in Nepal and linkages to sustainable

forest management

Study

Thematic element
of sustainable
forest management

Forest Resources Survey

Land Resource Mapping Project
Master Plan for the Forestry Sector
National Forest Inventory

Forest cover change analysis of the Terai districts
Economic valuation of ecological goods and services
Contribution of forestry sector to gross domestic product in Nepal

1,5

1,5
1,57
1,5

1
2,4,5,6,7
2,4,5,6,7

Note: The thematic elements of sustainable forest management are. 1. Extent of forest resources;
2. Contribution to the carbon cycle, forests and climate change; 3. Forest health and vitality; 4. Biological
diversity; 5. Productive functions of forests; 6. Protective functions of forests; and 7. Socio-economic

functions of forests (FAO, 2011).

commissioned by the Department of
Forests, estimated the extent of forest
cover and the annual rate of change of 20
Terai districts. The forest cover change
was estimated by analysing satellite
images, supported by ground verifica-
tion (Department of Forests, 2005).

Economic valuation of ecological
goods and services, 2005

This study, commissioned by the Min-
istry of Forests and Soil Conservation,
aimed to estimate the value of goods
and services of forest ecosystems rep-
resenting different ecological zones and
management regimes (MoFSC, 2005).

Contribution of forestry sector to gross
domestic product in Nepal, 2008

This study aimed to estimate the actual
contribution of the forestry sector to
national gross domestic product (GDP).
Both “use” and “non-use” values were
taken into consideration in estimating
the contribution. The use values included
consumptive goods such as timber, fuel-
wood, grass/fodder/bedding materials,
non-timber forest products, sand and
boulders. Non-use values included rec-
reation, ecotourism, soil conservation
and carbon sequestration (DFRS,2008).

Linkages with thematic elements of
sustainable forest management

FAO (2011) has defined the thematic
elements of sustainable forest manage-
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ment to be: extent of forest resources;
contribution to the carbon cycle, forests
and climate change; forest health and
vitality; biological diversity; productive
functions of forests; protective func-
tions of forests; and socio-economic
functions of forests.

Thematic elements of sustainable
forest management covered in each
assessment undertaken are described
in Table 1. By the standards of the FAO
framework, not all elements are covered
in the assessments. Resource assess-
ments are focused on the extent of forest
area and standing timber volume. None
incorporates the elements of carbon
stocks, biodiversity, forest health and
vitality and protective functions of the
forests in the assessment report.

Methodology

There is consensus that measuring for-
est degradation is more complex and
difficult than measuring deforesta-
tion (Panta, Kyehyun and Joshi, 2008;
Lambin, 1999; Souza et al., 2003).
Table 2 summarizes the criteria and
methods used by each study in defin-
ing and assessing forest degradation.

TABLE 2. Review of methodology of forest assessment studies

Study Degradation criteria

Methods

Forest Resources
Survey

Stocking class (crown
cover<10percentisa
non-forestarea) and
density class

Scrub and shrub
Encroached forest

Land Resource
Mapping Project

Stand stocking
Soil surface erosion

Crown closure
Regeneration

Master Plan for the
Forestry Sector

National Forest e Crown cover—stand
Inventory density

Forest cover Crown cover
change analysis of

the Terai districts

Economic valuation e Crown cover
of ecological goods Use value of
and services ecosystem services

Contribution of Crown cover
forestry sector to
gross domestic

product in Nepal

e Means estimator

* Visualinterpretation of aerial photographs
e 1:12000to 1:60 000 aerial photographs

e Dotcounting

e Arearectification and adjustment

e Fieldinventory, in commercial forests

Visual interpretation of aerial photographs
(black and white, scale 1:20 000 to 1:50 000)
Ground-truth checks by helicopter

Land surveys

Topographic maps

e Deskreview
Visual interpretation of aerial photographs
and field verification

Satellite images, Geographic Information
System (GIS), topographic maps, vector
databoundary

Ground-based inventory

Visual interpretation of aerial
photographs, scale 1:50 000

GIS, satellite image analysis and ground
verification

Forestinventory
Questionnaires

Market price/substitutes
Benefits transfer

Total net stock

Ground-based forestinventory
Questionnaire

Market price

Market price of substitutes
Benefits transfer

Total net stock




The tree canopy stocking level is the
main criterion used in assessments.
Therefore, it seems accepted among them
that forest degradation is the reduction
in timber volume, or perhaps changes in
species, sizes, structure, or in the capacity
of a forest to produce timber.

The stocking level (stems/ha) is linked
to forest productivity or growth and
yield potential. Proxies used include
canopy closure, number of mature trees,
number of preferred trees, density, cut
stumps, growing stock, regeneration
capacity, stand maturity, lopping, spe-
cies composition, grazing and soil sur-
face erosion. The level of canopy cover
at which land is described as “forest
area” is 10 percent. Among the stud-
ies, there is a lack of clarity among the
definitions of forest and shrub land,
shrub and scrub land, and forest and
degraded forest.

Results: shrub, scrub and degradation
The extent of land falling into the for-
estand shrub categories, respectively, is
shown in Table 3. The Forest Resources
Survey recognizes the quality differen-
tiation primarily based on stand size,
density classes, crown closure and mer-
chantable volume.

There is neither clear national defi-
nition nor clear national assessment
of forest degradation. Rather, degrada-
tion is characterized by fewer trees,
lopped trees, unwanted species, heavy
grazing pressure, unpalatable species
and bushy species. The study does
identify encroached forest as a kind
of degraded forest.

Total forest area has not changed
very much, through the various studies
(Table 3),although forestcoverisrecorded
as having been degrading (Table 4). Tak-
ing into account the Department of Forest
Research and Survey definition of shrub
land (DFRS, 1999), and the data from the
studies (Tables 3 and 4), one can assume
that shrub lands are those forest areas
from which tree stems have been removed
but that maintain woody vegetative cover.

TABLE 3. Extent of forest and shrub land cover in Nepal

Study Forest Forest Shrub Shrub Forest and Forest and

‘000 ha % ‘000 ha % shrub total shrub total
‘000 ha %

Forest Resources 6402 455 - - 6402 455

Survey

Land Resource

Mapping Project 5616 38.1 689 4.7 6 285 42.8

Master Plan for the

Forestry Sector 5424 37.4 706 4.8 6210 42.2

NEHOE | Ao 4268 29 1560 10.6 5828 39.6

Inventory

TABLE 4. Estimation of forest degradation rate in terms of increase in shrub land

Study Shrub land Shrub land Forest degradation
‘000 ha % (1978/79 to 1994)
% per year
Land Resource Mapping Project 689 4.7 557
National Forest Inventory 1560 10.6 '

Therefore, shrub land can be viewed as
an outcome of forest degradation or as
a kind of degraded forest.

A comparison of the NFI study
with the LRMP shows that the area
classified as shrub land increased
by 126 percent between 1978/79 and
1994, at an annual rate of 5.57 percent
(Table 4). There is no substantial change
in total forest and shrub land area. How-
ever, the estimate of degradation does
not include degradation that remains
within the category of “forest”,i.e. above
10 percent crown cover.

The Department of Forests (2005)
definition of a degraded forest includes
shrub land. However, other elements
among the different inventories cannot
readily be compared across the inven-
tories because the definitions used and
coverage are too varied.

Degradation assessment methods

The different assessment methodolo-
gies used in the various surveys can be
grouped into aerial photography, field
survey, satellite image and ecosystem
service valuation. Table 5 compares
strengths and weaknesses among these
methodologies. This analysis would
lead to the conclusion that accuracy of
the assessment of forest degradation
increases if methods are combined, and,

in particular, if remote sensing method-
ologies are supported by the ground-
based information.

DISCUSSION

Definition

For the period of 1978/79 to 1994, the
average rate of forest conversion to shrub
land (5.57 percent per year) was signifi-
cantly higher than the rate of deforesta-
tion (1.7 percent per year). This statistic
would indicate that forest degradation
may be a more important issue to con-
sider in efforts to reduce carbon emis-
sions or boost the resilience capacity of
forest ecosystems.

But there is no global definition for
forest degradation. Classical forestry
literature assumes that degrading forests
are characterized by such attributes as
loss of canopy cover, declining popula-
tion of tree species, loss of reproductive
potential, poor regeneration and loss of
capacity to produce various consumptive
forest products. More recent literature
adds the loss of potential to sequester
carbon, conserve biodiversity, harvest
water, realize recreational value, and
others. These environmental attributes
have also been considered as important
indicators of forest degradation.

The lack of a uniform definition also
applies to the differentiation between
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shrub land and forest. The NFI defines
shrub land as forest area without well-
defined stems, whereas the assessment
by the Department of Forests defines
sparsely distributed trees or forest land
with less than 10 percent crown cover —
including shrub lands — as degraded
forests. Neither assessment offers a
clear, simple and consistent definition
of degraded forests and shrub lands.
Context of the studies adds yet more
variables to the definition of degrada-
tion. Forest degradation in one context
may not necessarily hold the same mean-
ing in another context. The scale and
scope of its measurement may vary along
with change in management objectives
and expected outcome for the forests.

Drivers

Though no consensus has been reached
on what constitutes degradation, policy
does need to attempt to address it, and
particularly at the source of the degrada-
tion.Regulatory and market instruments
generally work if appropriate policy,
institutions and legal frameworks are
in place. But there are limitations to
the influence that policy can have. For
example, the cause of forest degrada-
tion can be loosely divided into the
categories of anthropogenic and natural,
although there is no clear demarcation
between them. But natural causes would
be considered exogenous and uncontrol-
lable, and policy instruments would not
help to control them.

The sources of degradation are com-
monly referred to as “drivers” of deg-
radation. Drivers of degradation usu-
ally correlated to the anthropogenic
category can be viewed as direct or
indirect. Direct drivers could include,
but are not limited to, over-extraction,
intentional fire, free grazing, target-
ing of high-quality commercial tree
species, illegal logging,encroachment,
shifting cultivation and forest fragmen-
tation. Indirect drivers might include
market failure, unplanned development,
policy failure, weak tenure rights and
capacity gaps.

The vulnerability of a particular for-
est to such drivers depends on intensity
and magnitude of individual drivers,

TABLE 5. Relevance of different forest degradation assessment methodologies in Nepal®

Methodology = Advantages Disadvantages Accuracy Costs Implications for
level Nepal
Aerial e Easily understood by local o Difficulty in mountain area High High Norecent aerial
photography community e Highcosts photographs
e Easytodemonstrate forest e Longtime requirement available —
degradation such as crown cover e Nearly abandoned and replaced less useful
change, shifting cultivation, forest by new technologies
fragmentation o No latest aerial photographs
e Longexperience available
e Infrastructure exits e Degradation elements such
e Requireslowinputontechnology as grazing, fire damage, non-
timber forest products (NTFPs)
and understory damage,
encroachment are not completely
detectable
Field surveys e Dataavailable for comparison e Moreresources High Medium Considerable
e More accurate e Time-consuming (standard experience
¢ Widely understood o Difficultin mountain terrain error for the exists; labour
e Cheaplabour o Norecentdataavailable top 4 volume ischeap;
e Considerable experience ranged from community
e Simple technology 2.61-6.66 involvement
e Capture allkinds of ecosystem percent) is available —
services agood option
e Localtonational scale possible
o Case study and research data
available
Satellite e Global uniformity e Technical capacity and Medium to Low or Difficult terrains
image e Rapidly advancing technology infrastructure demanding high medium support it;
analysis e Easyinterpretationin e Cloud, shadow and slope in (67-98 (i.e.freeto needs capacity
and GIS high-resolutionimages hilly areas percent to moderately development —
e High-resolutionimages usable as ¢ Few control plots for ground distinguish expensive — if combined with
amap fordemonstration verification in different Landsatto field survey, is
¢ Requireslow forestinventory * Seasonalimages availability stocking IKONOS) one of the best
¢ Limited datatoreplace ground class) options
inventory
o Difficultto assess understory,
including NTFPs
Ecosystem e Recognizesbroader value of e Technically demanding Medium to Low to Community
service forestecosystem o Outside forestry discipline high moderate participation,
valuation true valuation of

forest services

2 Based on photographs 1:12 000 to 1:60 000 and Landsat TM images.
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as well as the scale of their interaction
with other factors. Methods to detect
degradation may not be inclusive of all
factors. Understanding the direct and
indirect drivers of degradation assists
in estimating the extent of degradation.
The key is detecting the degradation
through appropriate means of measure
(Table 6). Although the drivers of forest
degradation are complex, direct drivers
are often detectable through observa-
tion or image analysis. Indirect drivers
are more difficult to understand, and,
therefore, to measure discretely.

Forest encroachment and invasion of
alien species have emerged as important
drivers of forest degradation, and in
Nepal, particularly in the Terai plains.
Illegal settlement drives forest degra-
dation, and may lead to the permanent
conversion of forests to non-forest land
uses. Invasion and colonization by alien
species can slowly reduce growth and
potential for restoration of forests, and
infestations can ultimately affect entire
forests. Another important driver is
forest fire. Additionally, high-altitude
forests suffer degradation as a direct
result of the stocking of livestock units
in quantities up to nine times greater
than their carrying capacities (MoEST,
2008; MoFSC, 2002).

Indicators

Past assessments based on spatial and
temporal mapping of forest conditions
suggest that forest degradation is caus-
ing changes in the forest structure,
function and other attributes. Sharma
and Suoheimo (1995) found that about
45 percent of trees in the Makawanpur
and Rautahat districts are affected by
rot diseases. Acharya (2000) found that
there is degradation of existing forest
stock resulting from repeated logging
practices, which has resulted in achange
of forest type. Anillustration is made of
conversion of Sal forest (> 60 percent of
basal area) to Sal Terai hardwood, and
finally to Terai hardwood (Sal basal area
< 20 percent).

Crown cover is often taken as a proxy
indicator to detect forest degradation.
It may, however, not be a sufficient
indicator to determine forest degrada-
tion. Canopy reduction will reduce car-
bon sink potential, but it may enhance
watershed conservation and biodiversity.
The understory may remain intact. Con-
versely, loss of ground vegetation or
understory, which may not be detected,
couldalso be key degradation element, as
itaffects ecosystemresilience (Table 6).
Therefore, crown-cover-based assess-
ment alone is not sufficient to detect

TABLE 6. Anthropogenic drivers of degradation and their detection potentiality

the drivers of degradation. Field-survey-
based assessment in combination with
remote sensing techniques produces
more technically robust information
that better captures the key degrada-
tion elements and their consequences.

Value

Forest degradation can be understood on
the basis of the reduction in the capac-
ity of forests to produce all ecosystem
services. Therefore, a comprehensive
methodology should include under-
standing and valuing forest degradation
on the basis of provision of ecosystem
services. An effective approach to meas-
uring degradation would use satellite
images combined with field survey. To
value services, and therefore degrada-
tion, a participatory ecosystem services
valuation approach (PESVA) would be
recommended. Such an approach cap-
tures a “degradation factor” by valuing
ecosystem services comprehensively
(Table 7).

The PESVA is based on the concept
of the forest ecosystem services index
(ESI). ESI is a summary index of eco-
system services of a forest. It measures
the average performances of use val-
ues of the forest. The ESI is estimated
againstecosystem services as defined by

Drivers of degradation

Level of significance

Key degradation element

Detectability (1 = low; 3 = high)

Field Aerial Images

survey photographs
Overexploitation of wood products High Crown cover, biomass, understory 3 2 1
Overexploitation of non-wood High Green biomass, crown density, 3 1 1
products species diversity, understory
Forest encroachment High Crown cover, habitat, biomass, understory 3 2 2
(illegal settlement or occupancy)
Overgrazing High Surface soil, natural regeneration, habitat 3 1 1
Unplanned development: road, High Crown cover, habitat, commercial species, 3 3 3
hydropower, etc. biomass, fragmentation
Wildfire Medium Understory, biomass, soil, biodiversity 2 1 2
Invasion and colonization of alien Medium Biomass, understory, habitat, biodiversity 3 1 1
species
Pests and diseases Low Biomass 3 1 1
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TABLE 7. Survey and measurement methods for selected variables

Key parameters Indicators of

Data source Detection or measurement

observed degradation techniques
Biological
attributes
Canopy cover Decreasing NFI/DFSP/ Image analysis/field inventory
CFOP for data validation
Growing stock level Declining NFI/DFSP/ Image analysis/field inventory
CFOP for data validation
Forest structure Poor regeneration and NFI/DFSP/ Image analysis/field inventory
missing young stands CFOP/FGD for data validation
Species composition  Abundance of inferior NFI/DFSP/ Forest inventory
tree species CFOP/FGD Field observation
Invasion and alien Invasion by exotic CFOP/FGD Field observation
species species
Environmental
attributes
Watershed Increasing surface NFI/DFSP/ Participatory observation
conservation erosion CFOP
Carbon Increased forest fire and ~ FRA/DFSP/ Forest carbon inventory
sequestration reduced carbon stocks CFOP
Biodiversity Loss of species FRA/DFSP/ Field inventory
abundance CFOP
Water harvesting Polluted water FGD Participatory observation
Field survey
Resilience capacity Poor forest restoration FGD Participatory observation
Wildlife conservation  Disturbed habitat FGD/ Participatory observation

observation Field survey

FRA is Global Forest Resources Assessment.

the Millennium Ecosystem Assessment
(2005). Periodic monitoring and com-
parison of indices with a base-line index
will provide information about the extent
of forest degradation or enhancement.

The PESVA requires expert inputs to
develop ranking matrices and proce-
dures for acquisition of information, to
setdefault values and to interpretresults.
However, if implemented properly, it
should be simple and manageable for
community institutions so that local
people can actively participate in the
process of detection and measurement
of forest degradation.

CONCLUSIONS

In Nepal, forest degradation has had
adverse, and overlapping, ecological,
environmental and social implications.

Unasylva 238, Vol. 62,2011/2

Note: NFI is National Forest Inventory; DFSP is District Forestry Sector Plan, an integrated approach to
forest resource management planning at the district level; CFOP is Community Forest Operational Plan,
a management plan for community forests for a given period of time; FGD is focus group discussion; and

Ecological outcomes have included a
reduction in canopy cover, a decline
in forest quality, structure and com-
position, a decrease in the productive
capacity of forests, an increase in inva-
sive species and a loss of biodiversity.
The environment has undergone soil
erosion, fragmentation of habitats and
shifts in wildlife movement resulting
from new obstacles. The combination
of these factors has had broad and
damaging implications on society and
livelihoods, as the number of natural
disasters has increased, and the pro-
duction of forest products and services
has declined.

Nepal has substantial experience in
ground-based forest inventory, and the
inventories conducted over the past half
century have established considerable

data sources on forest stock. The meth-
ods used have been aerial photographs,
field inventories and satellite image
analysis. The further development of
methodologies to assess forest degrada-
tion will largely depend on establishing
a consensus definition of degradation
that includes full ranges of biophysical
and socio-economic conditions and, in
particular, forest ecosystem services.
In Nepal, for example, a clear distinc-
tion between shrub land and degraded
forest, and methods to assess shrub
lands, are required. In addition, arobust
methodology that can capture a range
of drivers causing forest degradation
is necessary.

The methodologies currently in use
can be improved in two ways. First,
measurement should use satellite images
supported by ground-based inventory, to
combine the strengths of both methods.
Second, the PESVA should be adopted
to provide information about the extent
of forest degradation or enhancement.

There is a need for capacity and data-
management development at national
and local levels. Pilot studies should
be conducted to test methodology and
gather information on forest degrada-
tion. A better understanding of forest
degradation needs commitments at a
political level, and national strategy that
understands both the drivers of degra-
dation and methods to detect them, and
the resources required. Then, the need
to establish an effective degradation
monitoring system can be met. ¢
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