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Sustainably managed forests have multiple environmental and socio-economic functions which are
important at the global, national and local scales, and they play a vital part in sustainable development.
Reliable and up-to-date information on the state of forest resources - not only on area and area change,
but also on such variables as growing stock, wood and non-wood products, carbon, protected areas, use
of forests for recreation and other services, biological diversity and forests’ contribution to national
economies - is crucial to support decision-making for policies and programmes in forestry and
sustainable development at all levels.

Under the umbrella of the Global Forest Resources Assessment 2010 (FRA 2010) and together with
members of the Collaborative Partnership on Forests (CPF) and other partners, FAO has initiated a
special study to identify the elements of forest degradation and the best practices for assessing them. The
objectives of the initiative are to help strengthen the capacity of countries to assess, monitor and report
on forest degradation by:

= Identifying specific elements and indicators of forest degradation and degraded forests;

= (lassifying elements and harmonizing definitions;

= Identifying and describing existing and promising assessment methodologies;

= Developing assessment tools and guidelines

Expected outcomes and benefits of the initiative include:
= Better understanding of the concept and components of forest degradation;
= An analysis of definitions of forest degradation and associated terms;
= Guidelines and effective, cost-efficient tools and techniques to help assess and monitor forest
degradation; and
= Enhanced ability to meet current and future reporting requirements on forest degradation.

The Global Forest Resources Assessment programme is coordinated by the Forestry Department at FAO
headquarters in Rome. The contact person is:

Mette Lgyche Wilkie

Senior Forestry Officer

FAOQO Forestry Department

Viale delle Terme di Caracalla

Rome 00153, Italy

E-mail: Mette.LoycheWilkie @fao.org

Readers can also use the following e-mail address: fra@fao.org
More information on the Global Forest Resources Assessment programme can be found at:
www.fao.org/forestry/fra

The coordinators of this work would like to acknowledge the financial contributions made by the
Governments of Finland and Norway and by FAO, the GEF BIP programme and ITTO.

DISCLAIMER

The Forest Resources Assessment (FRA) Working Paper Series is designed to reflect the activities and
progress of the FRA Programme of FAO. Working Papers are not authoritative information sources —
they do not reflect the official position of FAO and should not be used for official purposes. Please refer
to the FAO forestry website (www.fao.org/forestry ) for access to official information.

The FRA Working Paper Series provides an important forum for the rapid release of information related
to the FRA programme. Should users find any errors in the documents or would like to provide
comments for improving their quality they should contact fra@fao.org.
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Executive summary

The Technical Meeting on “Assessment and Monitoring of Forest Degradation” took place
at FAO headquarters in Rome, Italy, from 8 to 10 September 2009.

The objectives of the meeting were to present an analysis of definitions of forest
degradation, present the case studies on forest degradation, review the results and
recommend actions to improve measurement, assessment and reporting on forest
degradation. The meeting provided an opportunity for participants to discuss technical
aspects of methodologies for assessing and monitoring forest degradation.

A total of 37 specialists from 15 countries and 12 international forest-related organisations and
processes participated in the meeting.

The main conclusions were as follows:

@) Endorsement of the generic definition of ‘forest degradation’ as a reduction in the
capacity of a forest to provide goods and services;

(ii) The many different aspects of forest degradation should be communicated better
to Parties and relevant stakeholders of forest-related international conventions;

(iii)  Attention should be focused on harmonization of definitions and methods for
monitoring five aspects of forest degradation: stocking level, biological diversity,
forest health, level of use/production and forest soil;

(iv)  Methodologies do exist to monitor changes in carbon stocks and therefore to include
forest degradation in terms of climate change into the proposed REDD mechanism.

There was a call for the development of tools and guidelines for measuring different aspects
of forest degradation. The presentations made at the meeting can be found on the CPF site:
http://www.fao.org/forestry/cpf/deeradation/en/




Introduction

Background on the CPF initiative on Forest Degradation

The Challenge

Rates of deforestation and forest loss are regularly measured. Forest degradation — defined by
international forest-related organizations as the reduction of the capacity of a forest to provide
goods and services — is similarly important, but more difficult to measure.

Beyond this core definition, perceptions regarding forest degradation are many and varied,
depending on the driver of degradation and the main point of interest (e.g., biodiversity
conservation, carbon sequestration, wood production, soil conservation, recreation).

In the absence of agreed definitions and assessment methods, few countries are currently able to
report on the area of degraded forests or the degree of forest degradation.

The study

Under the umbrella of the Global Forest Resources Assessment 2010 (FRA 2010), and together
with members of the Collaborative Partnership on Forests (CPF) and other partners, FAO has
initiated a special study to identify the elements of forest degradation and the best practices for
assessing them.

The primary objective of the work is to help strengthen the capacity of countries to assess,
monitor and report on forest degradation by:

= Identifying specific elements and indicators of forest degradation and degraded forest;
= C(lassifying elements and harmonizing definitions;

= Identifying and describing existing and promising assessment methodologies;

= Developing assessment tools and guidelines.

Expected outcomes and benefits of the initiative include:

= Better understanding of the concept and components of forest degradation;

= An analysis of definitions of forest degradation and associated terms;

= QGuidelines and effective, cost-efficient tools and techniques to help assess and monitor
forest degradation; and

= Enhanced ability to meet current and future reporting requirements on forest degradation.

The study has so far undertaken a survey of existing country practices to see what is being
measured as well as an analytical study on definitions which provides a framework for the
process. A series of case studies describing proven or promising methodologies and tools for
assessing different aspects of forest degradation have been undertaken. The Technical Meeting
described in this report, provided a forum where the analysis of definitions and case studies on
forest degradation were presented, reviewed and discussed. The meeting provided an
opportunity for participants to discuss technical aspects of methodologies for assessing and
monitoring forest degradation.

Objectives and expected outcomes of this meeting
The objectives of this meeting were to:

- Review an analytical study on definitions of forest degradation
- Review case studies on assessment methodologies for forest degradation



- Discuss possible indicators of forest degradation and how to assess these
The expected outcomes were:
- A better understanding of the concept and components of forest degradation
- A set of possible indicators and promising assessment methodologies
- Recommended actions to improve measurement, assessment and reporting on forest
degradation

Meeting participants

A total of 37 specialists participated in the Technical Meeting representing 15 countries and the
following international and regional organizations, in addition to FAO: the Convention on
Biological Diversity (CBD), Center for International Forestry Research (CIFOR), the
International Tropical Timber Organization (ITTO), the International Union for Conservation of
Nature (IUCN), International Union of Forest Research Organizations (IUFRO), United Nations
Development Programme (UNDP), United Nations Environment Programme — World
Conservation Monitoring Centre (UNEP-WCMC), United Nations Forum on Forests (UNFF),
United Nations Framework Convention on Climate Change (UNFCCC), World Resources
Institute (WRI). The full list of participants is included in Annex 1.

Organization of the meeting

The Agenda of the meeting can be found in Annex 2. In the opening session, presentations were
made on the background to the study and on various activities contributing to the process, the
survey of existing country practices and the analytical study on definitions. This set the scene
for the presentation of case studies.

Case studies describing methodologies and tools for assessing different aspects of forest
degradation were presented in groups of four, relating to one of the themes of Sustainable Forest
Management (SFM), followed by an opportunity for discussion. Case studies presentations can
be found in Annex 3.

A half day was devoted to a working group session where 3 working groups discussed the best
indicators of forest degradation in terms of the following themes:

- Forest extent, condition and health;

- Reduced capacity to provide ecosystem services;

- Reduced capacity to provide goods and economic services.

The results from the working groups were presented on the final afternoon, and can be found in
Annex 4.

In preparation for the working group sessions, participants were asked to think about forest
degradation in their own country. Using separate cards they then wrote down the three variables
that they would measure if they had to assess and report on forest degradation in their own
country. These cards were then put up on a large “blue” wall, for all to see and consider. The
cards were grouped according to element of Sustainable Forest Management (SFM) to which
they were most closely linked. These cards provided a starting point for the working group
discussions. A list of the variables can be found in Annex 5.

Key messages and conclusions based on the discussions that had taken place following each of
the sessions and the conclusions from the working group discussions were presented and
discussed in the final session.



Summary of presentations and discussions by session

Opening session

The meeting was opened by José Antonio Prado, Director Forest Management Division,
Forestry Department, FAO.

Opening Remarks (Jan Heino, ADG Forestry Department, FAO)

Forest degradation is a serious problem. The total area of degraded forests and forest lands in
tropical countries has been estimated to be as high as 800 million hectares, or 20 % of the global
forest area. Severe forest degradation can have serious negative impacts on the livelihoods of
the rural poor, on biological diversity and on soil erosion and it can contribute to climate change
by reducing the ability of forests to sequester carbon.

For this reason a reduction in forest degradation forms part of the first of the four global
objectives on forests as agreed by the members of the United Nations Forum on Forests; it is
linked to the 2010 target on Biodiversity; and it is given prominence in the discussions on
climate change mitigation and adaptation.

Estimates of the rate or level of forest degradation are few and vary widely. Only a handful of
countries are able to report on the area of degraded forest or the level of forest degradation — and
they use different definitions and assessment methodologies to do so. Given the severity of the
problem and this lack of comparable information, the CPF initiative on Forest Degradation aims
to strengthen the capacities of countries and organizations to assess, monitor and report on forest
degradation. The ultimate aim is to provide better information on the scale and causes of forest
degradation in order to garner support at all levels to effectively address this problem.

Background (Mette Wilkie, FAO)

Countries need to know where forest degradation is taking place, what causes it and how serious
the impacts are in order to prioritize the allocation of resources to the prevention of degradation
and to the restoration and rehabilitation of degraded forests. For countries to report on forest
degradation and demonstrate efforts to tackle the problem and meet global objectives and targets,
common definitions and agreed methodologies for the assessment and monitoring of forest
degradation are needed.

The CPF initiative hopes in particular to:

Highlight the different aspects of forest degradation;

Review assessment methodologies;

Facilitate access to new tools, especially in developing countries;

With the ultimate aim of leading to action to reduce current rates of forest degradation.

Process of the Study (Victoria Heymell, FAO)
This work builds on some existing processes that are already established. These include:
® Nine eco-regional processes on criteria and indicators for SFM that have been
operational since 1992;
e Three past expert meetings on harmonizing forest related definitions including one in
2002 that made a recommendation for a core definition of forest degradation;
¢ Experiences in other sectors, both within FAO and through the CPF.




The key components of the study have included:
a. Questionnaires to National Forest Correspondents and a survey of existing country
practices to establish what is being measured;
b. The preparation of an annotated bibliography and an analytical study on definitions
which provides a framework for the process;
c. A series of case studies describing proven or promising methodologies and tools for
assessing different aspects of forest degradation.

Other activities have included:
® An ongoing in-depth review of existing and promising new methodologies and tools to
generate scientifically sound estimates of historical rates of levels of forest degradation
in developing countries;
¢ Qutreach activities, including presentations at COFO in March and at UNFCCC-SBSTA
in June; development of a brochure in English, French and Spanish and a webpage
dedicated to forest degradation on the CPF site.

Annotated Bibliography (Evisa Abolina, Intern UNFF)
During the process of the Forest Degradation study, a long list of studies had been collected
through internet searches, as well as others that were provided by Guide Lund. These were
collated into an annotated bibliography. The main goals in preparing the annotated bibliography
were to:

e List studies on Forest Degradation under the themes of Sustainable Forest Management;

¢ Indicate which forest degradation assessment methodologies and indicators were used in

each study;

¢ Identify any definitions used in assessing forest degradation in each of the studies;

¢ Evaluate studies to determine the most promising ones for future work;

e Determine areas that are poorly covered with few studies.

The most poorly represented elements of SFM to have been assessed were the Protective and
Productive functions of forests. This might be explained by the indicators used under each
element and its specifics. Regarding protective functions of forests from the point of view of
forest degradation, it may be that forest degradation studies rarely look at forest areas designated
for protective purposes. Regarding productive functions of forests, these are seen primarily
from a commercial or market perspective. It would be useful to incorporate ecosystem services
here.

Many of the studies did incorporate several elements of SFM and associated indicators. Several
studies suggested that remote-sensing imagery (using indicators of biomass, forest canopy cover
and density and vegetation cover) supported by ground observations (including indicators such
as species composition, tree height, volume, quality of timber) are the most reliable way to
estimate locations and rates of deforestation and forest degradation.
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Defining Forest Degradation

Towards Defining Forest Degradation: Comparative Analysis of Existing Definitions (Markku

Simula, FAO Consultant)

The paper reviews the existing international and national definitions of forest degradation,
analyses their elements and parameters and identifies their commonalities and differences. The
generic definition of forest degradation (the reduction of the capacity of a forest to provide
goods and services) provides a common framework for all the international definitions however
it may be difficult to operationalise. The most comprehensive international definitions have
been developed by ITTO and CBD, covering change in forest structure and dynamics, forest
functions, human induced causes and a reference state.

Few countries have developed a national definition of forest degradation. Typical indicators in
these definitions are stocking level, productivity, biomass density and species composition. The
analysis indicates that the elements of sustainable forest management may offer a suitable
framework for assessing forest degradation as well as its causes and impacts.

In general, the review of existing definitions shows that many definitions are either very general
or their focus is on reduction of productivity, biomass or biodiversity. There may then be a need
to combine the holistic approach and specific-purpose definitions. A particular issue is the
definition of thresholds between non-degraded, degraded and non-forest. For degradation
definitions the temporal scale is crucial, with the need for a long term approach, while the
purpose of the definition is linked with the level of assessment.

The various international definitions currently in use, leave several issues open which need to be
addressed, and any operational definitions of forest degradation for specific purposes should
provide: (i) identification of forest goods and services; (ii) a spatial context of assessment; (iii) a
reference point; (iv) coverage of both process and state (degradation/degraded forest); (v)
relevant threshold values; (vi) specification of reasons for degradation (human induced/natural)
(when required by the use of definition); (vii) an agreed set of variables; and (viii) indicators to
measure the change of a forest. Additional elements could be added or singled out, depending
on the particular interests related to the use of definition.

It was suggested that possible core elements could be measured by 3 proxies:

- Reduction in biomass for the growing stock or the carbon stored which can be associated with
the reduction of canopy cover and or number of trees per unit area;

- Reduction in the loss of biological diversity which can be associated with the occurrence of
species (dominant and non-dominant) and habitats;

- Reduction in soil as indicated by soil cover, depth and fertility.

Key points raised in the discussion included the following:

There was overall agreement that the generic definition is sufficiently broad;

The time and scale may depend on the objectives of management;

Degradation could be considered as both a state and a process;

“One person’s degraded forest is another person’s livelihood”. [There needs to be a
definition and framework that can function pragmatically to ensure that the 800 million
ha of degraded forests and forest lands can be incorporated into REDD. A process may
be needed to measure and track degradation that meets both the aims of UNFCCC and
the aims of the CBD.] Degradation cannot be measured only in terms of Carbon stocks,
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as proposed by UNFCCC and SBSTA, therefore a proxy is needed at global and
landscape levels that can describe the decline in capacity to provide goods and services;

¢ Trade-offs exist in all management decisions and tools to deal with trade-offs exist
(multi-purpose forestry). Levels of tolerance, safeguards and thresholds can be used
when addressing trade offs;

e If forest degradation is related to the specific objective or parameter, it may be possible
to say that a forest is degraded in terms of carbon, or wood species (loss of this amount).
In regard to a specific duration of degradation, it may be related to how long it might
take to restore it;

e Reference data could be considered as the recovery function according to the
management objective that is being set.

Potential Indicators Related to Degradation by SFM Element

SFM element Potential indicators (examples)

Extent of forest Forest cover, crown cover, growing stock, stand density, degree of

resources fragmentation, trees outside forests (TOF).

Biological diversity Ecosystem diversity, species composition/diversity, genetic diversity,
degree of fragmentation, connectivity, naturalness, crown cover, forest
structure.

Forest health and Area affected by pests, diseases, fire, storm damage, area subject

vitality to air pollution damage, area with diminished biological components.

Productive functions of forest Stocking level, Mean Annual Increment (MAI), age structure, NTFP yield,

resources wood quality.

Protective functions of forest Soil erosion, water quality and runoff, managed watershed area,
resources flood protection areas, protective plantation area
Socio-economic Value of forest products, recreation and tourism; cultural and
functions of forests community values; employment; income; area available for

recreation, area available to indigenous people/social services.

Contribution to the Carbon stock in pools (above/below ground biomass, deadwood,
carbon cycle/climate change by | litter, soil), stocking density, removals, TOF
forests

Extent of Forest Resources

Measuring and Monitoring Forest Degradation through National Forest Assessments (Mohamed
Saket, FAO)

The presentation demonstrated how the NFMA programme addresses key criteria of forest
degradation linked to the thematic elements of sustainable forest management (SFM) in its
methodology. Each SFM thematic element is examined in the context of the NFMA country
experience and how it has facilitated delivery of data on status and extent of forest degradation.
Country-level proxies and parameters are provided for each theme in order to demonstrate how
the NFMA approach can enable countries to assess and monitor degradation of forest resources.
In this work, remote sensing together with field level measurements and household interviews
are used.
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Analysis of the Normalized Differential Vegetation Index (NDVI) for the detection of
Degradation of Forest Coverage in Mexico2007 — 2008 (Carmen Lourdes Meneses Tovar,
Mexico)

The study described relationships between forest usage and the Normalized Differential
Vegetation Index (NDVI) estimated from satellite imagery. Some of the indicators of forest
usage that were related to the euclidean space of the satellite images are: type of vegetation,
number of live trees, number of species, crown diameter, total height, trunk diameter, and
estimates of wood volume and biomass. Other supporting variables used included precipitation,
temperature, number of days of rain per year, evaporation, a digital elevation model, ecological
regions of the country, as well as variables related to anthropogenic effects.

Forest Degradation in Nepal: review of data and methods (Resham Bahadur Dangi, Nepal)

In Nepal various different methods have been use to assess forest resources since the 1960s. The
presentation looked at the various drivers of degradation, their level of significance and the key
degradation element linked to each of those drivers. Detectability of each of those key
degradation elements was rated from low to high for 3 methods of detection that included field
surveys, aerial photos and satellite image analysis.

An example could be fuel wood removal as a driver of degradation. The key degradation
element measured is biomass and understorey. Detectability was considered as high, medium to
low for each of: field surveys, aerial photos and satellite images respectively.

Overall the work concluded that the use of satellite imagery supported by ground based
inventory could provide a suitable approach for assessing forest degradation as it would
combine the strengths of both methods.

Extrait de I’inventaire forestier des foréts classées autour de Bamako (Nianti Ousmane Tangara,
Mali)

The case study from Mali describes a dramatic degradation process as documented by forest
inventories carried out 8 years apart. The gazetted forests studied exist close to Bamako where
they are used for the production of wood products. The study used forest inventory to describe
the forest structure and volume of timber. Hence changes over time and forest degradation
could be quantified. The study focuses particularly on wood production and provides an
example of a traditional approach at the local level.

Biological Diversity

Assessing forest degradation due to fragmentation — developing biodiversity-relevant measures
(Val Kapos, UNEP-WCMC)

In assessing forest degradation due to fragmentation, biodiversity-relevant measures were
developed. The focus is about understanding differences in composition rather than assessing
species richness. Another possibility is to investigate processes and factors known to cause
biological diversity to deviate from that of undisturbed forest. These include area loss, which is
known to affect the abilities of some species to survive — especially animals with large home
ranges and rare species (some trees) that lose options for reproduction as areas decline. Changes
in forest structure as discussed elsewhere here have implications not only for carbon, but also
for the suitability of the forest as a habitat for some species. Changes in composition can
themselves lead to other changes as the occurrence of predators and the availability of food
species changes. Finally, it is known from many studies that forest fragmentation has
implications for biological diversity that are greater than those simply relating to area loss.
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Occupation des sols des foréts classes du Niger et 1’analyse des dynamiques du changement
(Ibro Adamou, Niger)

The case study from Niger made a comparative analysis of the situation of classified forests
between 1975 and 1999. It described the forests in terms of degradation, no change or
improvement. It was noted that the majority of forests were affected by advancing agricultural
land use. Local communities noted changes in the structure and composition of the forests, the
disappearance of some species and the general reduction in biological diversity. It is an
example of what can be done in Sahelian conditions and an example of what can be done at the
national level. It looks at changes in vegetation types in a sample of 20 gazetted forests
covering some 230,000 hectares spread over the country from Tillabery to Diffa. Over a period
of 25 years it was noted that 22.7% was degraded, 68.5% had not changed and 8.8% had
improved.

Defaunation and forest degradation: how to measure the impacts of hunting? Congo Basin
(Robert Nasi, CIFOR)

The work reviewed methods used for assessing defaunation, as a forest degradation component,
linked to logging and logging concessions with an emphasis on mammals in the Central African
Rainforests. A discussion on the usefulness and weaknesses of various methods was provided.
Logging is recognized as having different types of impacts on wildlife that can be classified as
direct (usually visible shortly after logging) and indirect (concerning the longer term). Direct
impacts can be presence of heavy machinery and logging teams, disturbance and modification of
the structure and composition of the habitat. Logging increases access to remote forests by
opening roads into previously inaccessible areas. Given the limitations of the different methods
discussed, a well designed survey protocol might imply the use of a combination of approaches
with both measures of mammal abundance and measures of hunting and trading activities within
the logging concession. Priority for the coming years should be to develop more standardized
protocols that would allow comparisons among sites.

Impact of developmental projects in the humid evergreen broad-leaved forest: A case of Wasabi
Pilot Project at Lamperi, Western Bhutan (Pema Wangda, Bhutan)

The case study from Bhutan describes what happened following a failed development project (a
pilot Wasabi plantation project) on humid evergreen broadleaved forest. It suggests an example
where following the initial removal of trees there were secondary effects of subsequent
increased grazing. It appears questionable whether the forest will return to its original state, or
whether the degradation has led to a permanent change in the forest composition (and structure).
The measurements made were undertaken 3 years after the disturbance.

Productive Functions of Forests

Etude de cas sur la dégradation des foréts de la République Démocratique du Congo
(Christophe Musampa, Democratic Republic of Congo presented by Francois Wencelius)
An example of what can be done at the national level, the case study looked at a comparison of
changes in areas of land use classes, by comparing satellite imagery. The land use classes used
were: primary forest, secondary forest, swamp forest, industrial agricultural plantations,
agriculture/savannah mosaic, villages and water.
The methodology used (remote sensing + GIS):

— is operational to quantify changes in land use classes;

— is appropriate for the evaluation of DRC’s large areas of forest resources;

— makes it possible to identify the main causes of deforestation and degradation.

14



However, most of the elements of the methodology date back to the 1990s, and considerable
improvements could be achieved through updated hardware and software, and further ground
truthing.

An Operational Approach to Forest Degradation - Forest Stock Measurement Chile (Carlos
Bahamondez, Chile)

An operational approach to Chile’s forest degradation from the productive perspective is tested
by using relative density. The case study from Chile showed that a stocking chart provided a
useful tool for helping to recognise degraded forest. As a tool used together with field
observations there was improved identification of degraded forest. Data for building the
stocking chart is provided by the National Forest Inventory data bases for one of the most
common forest types in Chile, the Roble-Rauli-Coihue forest type (Nothofagus oblique-
Nothofagus alpine-Nothofagus dombeyii). The resulting stocking chart constitutes a powerful
tool for understanding and identifying degraded forest from the stock point of view. It also
identified the needs for suitable data which must be provided under periodical bases, like large
scale permanent forest inventories. The use of a stocking chart provides a feasible way to
identify objectively the condition of forest degradation. It has become a potentially important
tool for monitoring sustainable forest management practices or policies.

Measuring ecological impacts from logging in natural forests of the Eastern AmazOnia as a tool
to assess forest degradation (Marco Lentini, Brazil)Brazil

In Brazil reduced impact logging (RIL) was compared with conventional logging (CL) from an
economic perspective. The work presents a simple method to assess forest degradation and
ecological impacts caused by logging. Results showed a net income from RIL 19% higher than
CL. Remote sensing techniques are able to identify coarse scale problems with logging
however simple field methods are also needed to evaluate quality of forest management and use
of resources.

Contribution to the Carbon Cycle

Monitoring and Reporting Forest Degradation under UNFCCC (Danilo Mollicone, FAO)

In the interests of REDD the objective is in measuring the reduction in carbon stocks.

Under UNFCCC there is no definition of forest and no definition of forest degradation, with a
land based reporting approach. Carbon stock changes in the five pools, above and below ground
biomass, dead wood and litter (dead organic matter), soil (mineral organic); the change in
carbon being the change in carbon in any one of these pools added together. The stock
difference can be the change in carbon in any one of these pools between two times.

Integrating Forest Transects and Remote Sensing data to Quantify Carbon Loss due to Forest
Degradation: A case study of the Brazilian Amazon (Carlos Souza, Brazil presented by Danilo
Mollicone)

Work in Brazil using remote sensing and rapid forest transect surveys showed the main sources
of C emissions to be deforestation, selective logging, forest fires, forest fragmentation. Remote
sensing detection of forest disturbances can range from highly detectable to almost undetectable.
In this work forest degradation has been defined as a type of “land modification”, which means
that the original “land cover structure and composition is temporarily or permanently changed”,
but it is not replaced by other types of land cover. This work provided a brief review of how
remote sensing has been used to detect and map forest degradation and how carbon stocks of
degraded forests can be characterized using rapid forest transect surveys. Field data of forest
carbon stocks can be integrated with optical remotely sensed data to regionally characterize
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forest degradation. The challenges to integrating field-derived carbon estimates with remotely
sensed data were also discussed.

Community Measurement of Carbon Stock Change for REDD (Eliakimu Zahabu, Tanzania)
The work presented on community measurement of carbon stock change for REDD, show that
there is an interest and willingness from communities to participate in carbon trading; that
communities have the capacity to undertake forest inventory and carbon inventory; that
community forestry entails higher social returns than just monetary gain. One solution to forest
degradation lies in sustainable forest management by local communities. While reduced
degradation is to be credited and rewarded under REDD policy, it may be more important to
measure and reward increases in carbon stock due to the enhanced growth, than the decreases in
emissions due to reducing the degradation.

Monitoring Degradation in the scope of REDD (Thomas Baldauf, Germany)

For methodologies to observe biomass and carbon stock change in the world’s forest area to be
cost effective, integrated methods, utilizing terrestrial surveys and remote sensing data are
widely applied. Suitable methods are available for assessing deforestation. However, for
detecting degradation, which in the context of REDD applies to the partial loss of biomass, even
the adaption of existing methods encounter severe constraints. The work presents a
comprehensive methodology, which is intended to provide figures on both deforestation and
forest degradation in the scope of REDD. As field surveys are time consuming and expensive,
particularly in remote areas, they are not conducted as full tallies, but undertaken by statistical
sampling approaches.

Review of work on Historical Degradation (Martin Herold, GOFC-GOLD)

Work is being undertaken to identify and promote the use of effective and cost efficient
methodologies and tools to monitor forest degradation in terms of changes in forest carbon
stocks and sequestration rates in “forests remaining forests” in developing countries. In this
respect a group of authors are undertaking an in-depth review of existing and promising new
methodologies and tools to generate scientifically sound estimates of historical rates or levels of
forest degradation in developing countries. They will contribute to collating and critically
reviewing case studies, articles, guidelines, manuals and other documents describing
methodologies for assessing historical rates or levels of forest degradation and will compare and
contrast different methodologies.

Socio-economic functions/ Community level assessments

Forest Resources Degradation Accounting in Mongolia (Hijaba Ykhanbai, Mongolia)

A case study from Mongolia looked at the economic accounting of Forest Degradation. The
case study outlined the results of forest resources degradation accounting, covering a period of
30 years (1976 — 2006), and measuring the dynamics of change of forest resources in the
country. Forest Degradation accounting in that case was considered as a value of the changes of
extent of forest resources and its adjustments with economic development indicators of the
country. Measuring the forest as a renewable resource was dependent on annual growth and
closing stock, and from stock changes due to factors of degradation.

Assessment of Forest Degradation by Local Communities — The Case Study of Ghana (Dominic
Blay, Ghana)

In Ghana, the need to curb continuous degradation, led to the prioritisation of sites based on the
level of degradation. Indicators for assessing degradation were developed in collaboration with
the local communities. Work focussed on the state of flora resources (biodiversity), the state of
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streams and rivers (protective functions) and the state of fire and soil fertility (forest health).
The approach relied on skills that are locally available and indicators that are based mainly on
visual assessments. It is an approach that could easily be applied at the local level elsewhere.
The approach could be improved using statistical analyses.

Local Level field assessment of land degradation (Sally Bunning, FAO)LADA- FAO

Land Degradation Assessment in Drylands (LADA) looks at soil properties and soil erosion,
water quality and quantity, and vegetation and land use and biodiversity. They define land
degradation as “The reduction in the capacity of the land to perform ecosystem functions and
services that support society and development”. They use a multi-scale participatory process
with an integrated analysis of human and environmental indicators.

Surveillance et Suivi de la Santé des Foréts au Maroc (Taoufiq Aadel, Morocco)

The use of permanent plots to determine and follow the state of forest health was described in a
case study from Morocco. A systematic network of permanent plots (8 x 8 km) was established
that uses indicators that provide a simple, rapid and reliable assessment of information on forest
health. The operation was conducted in collaboration with the National Forest Inventory (NFI).
The permanent plots have made it possible to report on the annual state of forest health, to
monitor changes over time and to anticipate any potential phytosanitary imbalance.

Reversing Forest Degradation

Global Mapping and Monitoring of Forest Degradation: The Intact Forest Landscapes Method
(Lars Laestadius, WRI)

The IFL Method uses high spatial resolution satellite images to identify and map large un-
degraded areas called Intact Forest Landscapes (IFL), defined as unbroken expanses of natural
ecosystems in the zone of forest growth without signs of significant human activity and at least
50,000 hectares in size. The method produces an IFL. map which shows the boundary between
unaltered forest landscapes (where most components, including species and site diversity,
dynamics and ecological functions remain intact) and altered or fragmented forests (where some
level of timber extraction, species composition change and alteration of ecosystems dynamic has
taken place).

The paper presents the results of a global assessment of forest degradation and several examples
of regional-level monitoring. Forest degradation was measured at the global, biome and national
levels based on the distribution and proportion of IFL areas while the detailed boundary between
‘intact’ and ‘non intact’ forest landscapes was employed as a baseline for monitoring of forest
degradation. The IFL method is a rapid and cost-effective practical solution for assessing forest
degradation and intactness at the global and regional scales.

The method allows users essentially to define or identify the areas that can be considered not
degraded, and thus eliminate them from the rest of the forest land that would potentially be
included in any degradation survey.

Addressing Forest Degradation in the Context of Joint Forest Management in Udaipur, India
(Michael Kleine, IUFRO)

Many rehabilitation projects define forest degradation through an indirect three-tiered approach
at the local level, which covers the socio-economic situation, the reduction in goods and services
from forests and the status of forest degradation through visual field inspections. Rehabilitation
targets include: increased ground vegetation cover (improved grass production), reduced soil
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erosion (controlled grazing; check dams), and increased tree biomass, including improved fire
wood production (forest protection; planting of hedgerows).

Quantifying progress towards achieving the rehabilitation targets requires monitoring of
indicators (biological, structural): data on “before and after scenarios” (on project-by project
basis). Rehabilitation measures lead to higher forest biomass levels, in order to achieve
improved productivity. This may or may not be in line with other goals (e.g. carbon,
biodiversity).

Investments into forest rehabilitation may include field work (planting; fencing; check dam
construction) and changes in the management of forests through policies and regulations, local
institutions, capacities (including training of forestry staff), and employment and markets.
Large portions of investments are needed to bring about a social transition to SFM. Otherwise
rehabilitation results (e.g. improved production; reduced emissions) are only short-lived.

Global Partnership on Forest landscape Restoration (FLR) (Stewart Maginnis, [UCN)
Forest Landscape Restoration brings people together to identify, negotiate and implement
practices that restore an agreed optimal balance of the ecological, social and economic benefits
of forests and trees within a broader pattern of land uses
Aims:

* Support partners in effectively restoring degraded forest landscapes

» Establish and improve relationships among different interest groups involved in forest

landscape restoration
* Encourage the development and use of innovative FLR approaches and methodologies

Underlying principles:
e Multi-functional
» Situation specific
* Participation
e Scale
* Adaptive Management

FLR provides a potential remedy to degradation as currently defined, and is a useful way of
framing the enhancement of carbon stocks. However flexibility is required and several learning
sites indicate that countries are not bound to follow the forest transition curve.

Forest Ecosystem Resistance and Resilience and Biodiversity (Ian Thompson, CBD)
Resilience is the capacity of an ecosystem to recover after disturbance. Disturbances may move
the forest to a new state or age class. The stability of a forest state is a concept related to
resilience. Most primary forest ecosystems are resistant and resilient to natural disturbances.
Resilience of a forest is a function of biodiversity at many scales: genes, species, and regional
diversity among ecosystems. Biological diversity also underpins the ecological goods and
services from the forest. Loss of biodiversity may alter the forest resilience and will result in
reduced goods and services. Loss of resilience means uncertainty about future forest condition.
Most often, degraded forests are unstable because they lack diversity and functionality.
Degraded forests always provide fewer ecosystem services. Diseases and disturbances do not
affect all species equally, more diversity means less loss to these factors.

Ecological principles for restoring degraded forests to improve stability and resistance:
* Dbiologically diverse systems tend to be more productive, stable, and produce more goods
and services than simple ecosystems (e.g., monotypic plantations);
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re-forest by using native species and by using natural forests as models;

maintain landscape connectivity;

manage to maintain genetic diversity (e.g., reduce selective harvest of ‘best’ trees) and
plant several seed stocks;

protect primary forests and species at the edges of their ranges;

plan to reduce invasive species.

Conclusions

Evidence supports the concept that biodiversity confers resilience within a forest
ecosystem at many scales;

Mechanisms include redundancy, resistance to disease, increased productivity, genetic
capacity to adapt to change;

Loss of biodiversity can result in an ecosystem condition that is difficult to change or
that provides an uncertain future condition;

Biodiversity also provides most ecosystem goods and services;

Degraded forests may be stable, although more often they are not, but they will provide
reduced goods and services.
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Key messages/Conclusions

The generic definition of forest degradation provides an adequate umbrella for international
level and a common framework to develop specific definitions for particular purposes.

The concept of degradation involves both the state of the forest and the degradation
process:

e The state of degrading or degraded forest may have to be defined to differentiate it from
primary and sustainably managed forest and from non-forest to ensure comprehensive
coverage. This may be determined by the management objectives.

® The degradation process reduces the delivery and distorts the balance of forest goods and
services.

e Equally important is to consider improvement processes (restoration, rehabilitation and
natural recovery of forests).

Degradation is related to temporal and spatial scales:

e There is need to have a long-term view in assessing reduction (or improvement) in forest
goods and services so that temporary changes at stand level due to regular forest
management operations (e.g., thinning, selective cutting) are not considered degradation.
On the other hand, short-term changes need also be monitored as they may impact
livelihoods of forest-dependent people. [A priori specification of the temporal scale in
the definitions of forest degradation is not recommended].

¢ Degradation needs to be addressed both at stand and higher levels (forest management
unit, landscape, sub-national, national, regional and global) and for various forest types
for various purposes. This should be considered in stand-level focused definitions.

Trade offs exist: There are trade-offs between different forest goods and services and the
balance between them is determined in management objectives. The trade-offs also need to be
considered in assessing forest degradation.

Management objectives: In setting management objectives there is a general trend from wood
production towards more focus on a wide range of ecosystems services of forests which has
implication for assessment of forest degradation. If management (or use) objectives for a
specific forest area (e.g. FMU, forest stand) are available, a more target-oriented and cost-
effective assessment of forest degradation can be carried out.

Information Needs: For defining, monitoring and assessing forest degradation it is necessary to
define for what purpose and on what aspects information is needed, for whom and how the
information is going to be used. This links back to the objectives of management, which must
be clearly established.

Separation of natural and human induced causes: Both human induced and natural causes
cause forest degradation. Although their separation is often difficult due to inter-linkages, for
the design of policy instruments and support programmes separation of these causes may be
necessary.

Reference states, thresholds and baselines: It is particularly challenging to establish

appropriate reference states, thresholds and baselines for forest degradation due to limitations of
data, different management objectives and issues of scale. Thresholds need to be identified and
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applied at a local level. Reference data could be considered as the recovery function according
to the management objective that has been set.

Status and process: In assessing forest degradation there is a need to separate the status and the
process of degradation, drivers and impacts (environmental, social and economic). The elements
of Sustainable Forest Management (SFM) provide a useful comprehensive framework for
identifying relevant aspects related to forest degradation.

Targets: In addressing forest degradation there is a need to establish specific targets for
improvement measures and addressing the drivers of degradation in order to raise necessary
resources through various mechanisms of financing. This calls for adequate information on the
status and process of degradation as well as cost-benefit analyses and economic valuation of lost
benefits due to forest degradation, for example, through forest accounting combined with use
valuation of environmental services.

Country and location specific character: This calls for flexibility in defining forest
degradation and indicators for its assessment. It may be more important to have consistent
information on changes over time within a country than fully comparable information between
countries at a given point of time. However, at the international level there is a need to have
common definitions for selected key indicators.

Indicators and Methodologies:
Common indicators for monitoring and assessing forest degradation can be developed for the
following key element to be used in assessing forest degradation:
¢ Biomass (e.g. growing stock, forest structure);
Biodiversity (e.g. species composition and richness, habitat fragmentation);
Forest health (e.g. fire, pest and diseases, invasive and alien species);
Forest goods obtained (compared against sustainably managed forests);
Soil quality (as indicated by cover, depth and fertility).

Promising methods to monitor and assess forest degradation include:
e Combination of remote sensing, GIS and field observations;
¢ Advanced technologies, for example aerial laser scanning;
¢ Community-based assessment.

There is major potential to address forest degradation by involvement of local communities
(particularly for the collection of field data), but they need adequate understanding of the
problem and its consequences for their livelihoods and they should have sufficient incentives to
take necessary action, in addition to requiring adequate training and supervision. To achieve
this they should also understand (i) forest classifications and other basic technical elements as
well as (ii) compensation mechanisms to engage them fully in taking necessary improvement
measures. Local communities should realize benefits, other than financial to be motivated to
take action.

Monitoring of the degradation process should be systematic and continuous, involving more
than two points of time. Assessment of the status or degree of degradation can be made through
comparing non-degraded and degraded forests in similar ecological and socio-economic
conditions. Another approach is to use periodic data on changes in area by forest categories in
two points of time.
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Recommended actions

International Definitions

1.

Some of the existing international definitions should be improved in terms of their
clarity, consistency and compatibility including clarity about their formal status, for
example those of ITTO and CBD.

Climate change discussions

2.

Improved understanding of assessment and monitoring of carbon emissions and fluxes
from forest degradation need to take into account the inter-linkages between biomass,
biological diversity and forest health, and forest carbon. In other words, in order to
understand how or what to assess and monitor as regards forest degradation (as a state
and process), it is also necessary to take into account the linkages with biodiversity,
forest health, etc. It is not so much the means or methodologies per se.

In implementing actions to reduce emissions from deforestation and forest degradation
in developing countries, forest carbon assessment and monitoring need to be carried out
at national level to avoid leakage. A comprehensive approach (including non-degraded
and degraded forest lands and non-forest lands) could avoid leakage between different
land-use categories.

National level information dissemination

4. The scope of national forest inventories should be expanded to include the key elements
needed to assess forest degradation.

5. Key common internationally applicable indicators should be identified for forest
degradation to be applicable in FRA.

6. Supporting data sets should be developed at national level e.g. on national Red Lists of
Threatened Species.

Capacity Building

7. Available methodologies and tools to address forest degradation should be further
developed including guidelines for measurement and corrective action including those
targeted at local communities.

8. Efforts to measure and assess forest degradation should be intensified through case
studies, pilot measurements and their replication, and dissemination including ensuring
policy feedback.

9. Support should be provided to capacity building in national forest inventories and
education and training at different levels including local communities.

10. Support should also be provided to countries to meet international reporting
requirements on forest degradation.

11. Basic research should be expanded to address forest degradation and its impacts on

ecosystem services and their inter-linkages.
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Measurement Chile (Carlos Bahamondez, Chile)

Measuring ecological impacts from logging in natural forests of the
Eastern Amazdnia as a tool to assess forest degradation (Marco

Lentini, Brazil)

Discussion
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Technical session 5:

10:30 - 10:45
10:45 - 11:00
11:00-11:15
Brazilian
Mollicone)
11:15-11:30
11:30-11:45
11:45 -12:00
12:00 — 12:30
12:30 — 14:00
Afternoon

Technical session 6:

14:00 — 14:15
14:15 - 14:30
14:30 — 14:45
14:45 - 15:00
15:00 — 15:15
15:15—-15:30

Technical session 7:

15:30 — 15:45
15:45 - 16:00
16:00 - 16:15

Contribution to the Carbon Cycle (Chair: Jenny Wong, UNFCCC)

Monitoring and Reporting Forest Degradation under UNFCCC
(Danilo Mollicone, FAO)

Coffee break
Integrating Forest Transects and Remote Sensing data to Quantify

Carbon Loss due to Forest Degradation: A case study of the
Amazon (Carlos Souza, Brazil presented by Danilo

Community Measurement of Carbon Stock Change for REDD
(Eliakimu Zahabu, Tanzania)

Monitoring Degradation in the scope of REDD (Thomas Baldauf,
Germany)

Review of work on Historical Degradation (Martin Herold, GOFC-
GOLD)

Questions and Discussion

Lunch

Socio-economic functions/ Community level assessments
(Chair: Robert Nasi, CIFOR)

Forest Resources Degradation Accounting in Mongolia (Hijaba
Ykhanbai, Mongolia)

Assessment of Forest Degradation by Local Communities — The Case
Study of Ghana (Dominic Blay, Ghana)

Local Level field assessment of land degradation (Sally Bunning,
FAO)

Surveillance et Suivi de la Santé des Foréts au Maroc (Taoufiq Aadel,
Morocco)

Questions and Discussion
Coffee break
Reversing Forest Degradation (Chair: Stewart Maginnis, [UCN)

Global Mapping and Monitoring of Forest Degradation: The Intact
Forest Landscapes Method (Lars Laestadius, WRI)

Addressing Forest Degradation in the Context of Joint Forest
Management in Udaipur, India (Michael Kleine, [IUFRO)

Global Partnership on Forest landscape Restoration (Carole Saint-
Laurent, [UCN)
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16:15 -16:30

16:30 — 16:45

16:45 - 17:00

Forest Ecosystem Resistance and Resilience and Biodiversity (Ian
Thompson, CBD)

Questions and Discussion

Briefing for Working Group Sessions

Day 3 — Thursday 10 September

Morning
9:00 - 12:30
10:30 — 10:45
12:30 — 14:00
14:00 — 15:30
15:30 — 15:45
15:45 - 16:45
16:45 - 17:00

Working Group Sessions

Working Group 1 — Forest extent, condition and health

Working Group 2 — Reduced capacity to provide ecosystem services

Working Group 3 — Reduced capacity to provide goods and socio-
economic services

Coffee break

Lunch

Chair: Mette Wilkie
Presentations by working groups (20 minutes each), followed by
questions and discussion

Coffee break

Chair: Victoria Heymell
Key messages and recommended actions (Stewart Maginnis)

Closing Remarks
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Annex 3. Presentations

Presentations are available in full on the CPF site:
http://www.fao.org/forestry/cpf/degradation/en/

.. Technical Meeting

Assessment and Monitoring

of Forest Degradation
Rome, Italy

8 — 10 September 200

[ %
T Ji

COutcomes

1. Befter understanding of forest degradation

2. List of possible indicators & assessment
methadologies

3. Recommended actions to improve
measurement, assessment and reporting
on forest degradation

i --ﬁ Agenda

Day 2:

Marning:

» Productive Functions of Forests
+ Contribution to the Carbon Cycle
Afternoon:

+ Socio-economic functions/ Community
level assessments

» Reversing Forest Degradation

et Objectives

1. Review analytical study on definitions
2. Review case studies

3. Discuss indicators of forest degradation
and related assessment methodologies

-"‘ Agenda

Day 1:

Maorning:

» Opening session

+ Defining Forest Degradation
Afternoon:

+ Extent of Forest Resources
+ Biological Diversity

+ Heception

[l '
.
|

g Agenda
Day 3:
Maorning:
» Working Group Sessions
Afterncon:

+ Presentations by working groups

» Discussions

* Key messages and recommended
actions

» Wrapping up

32



[t

Lo

- -
"" - d
b i

Assessment and Monitoring of
Forest Degradation:
Why? What? and How?

Mette L. Wikie
FAQ

[t

=
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N i

R

Why?

+ Global problem

+ Adverse impacts on:
— provision of ecosystem goods and services
— human wellbeing
—the Earth

* Pricritisation of scarce human and
financial resources

= Fulfill international reporting requirements

[t -

! i Global Goals and Targets

» UNFF Global Objective 1: Reverse the loss
of forest cover ... and increase efforts to
prevent forest degradation

« UNFCCC COP 13 — Reduction of
Emissions from Deforestation & Forest
Degradation (REDD)

= 2010 Biodiversity Target of the CED
(indicator on ecosystem fragmentation and
connectivity)

+ Many definitions

« Forest degradation is the
reduction of the capacity
of a forest to provide
goods and services

» Broad definition, not
operational

= Mumerous perceptions
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- i Issues

1
L o
ST

+ Which functions or
values?

What time frame?

+ What scale?

+ Which causes?

+ What reference state?
« Which indicators?
Which assessment
mathodalogies?

=

. -
I Thi initiative will
« Highlight different aspects of forest
degradation

* Review assessment methodologies

+ Facilitate improved access to new tools,
especially in developing countries

+» Lead to action to reduce current rates of
forest degradation

.

Ml How?

+ Survey of existing
country practices

+ Analytical study of
definitions

+ Case studiss

+ Technical discussions

+ Development of

guidelines and tools

Capacity building and

support to

impleme ntaticon

"--1- i Outcomes

+ A better understanding of forest degradation

« Guidelines & tools

+ Increased assessment
and reporting akility

+ Action to reduce
forest degradation
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The Process

Victoria Heymell
FAO

International Partners

_& Countries

UN-REDD Programme "+ z-=c
b (. GPFLR @
- IM

Ut

% LADA
i F\RD_:,-J/]‘
com

‘a&—- LTE
=_ ol

'! J Established Processes

+ Ning eco-ragional processes
on criterion and indicators for
Sustainable Forest
Manageme it

+ Past meetings on
harranizing
forest related definitions

* Experences in other sectors

= o
<
~e gt |

+ ldentify specific elements and indicators of fore st
degradation

+ Classify elements and harmonize definitions

+ Identify and describe existing and promising
assessment methodologies

+ Develop assessment tools and guidelines

Objectives

=" Key Components

+ Questionnaire

+ Multilingual literature study

+ Discussion Paper (Markku Simula)

+ Annctated Bibliography (Bvisa Abolina)
+ Case Studies

+ Review of Historical Degradation

+ Qutreach

= i
Ty

+ Definitions
+ Aszessment Criteria

Questionnaire

+ Assessment Methodologies
+ Framewark for Analysis (SFM)
+ Status of fors st degradation
in the country
+ Case Studies
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e Responses

« 273 no dafinition but half had definitions for rlated tems

+ 2'3 did not detarmine degradation according to differant
purposa s of manage mant

+ 2/3 donat consider human inducad tamporary changas
as dagradation

+ Most had no assessment mathodology

«  Majority liked themes of SFM as framework for analysis

+ Lass than half provided an actual or estimatad figure of
degradation

Lt---
M, o

+ Perceptions of forest degradation vary

+ Components of forest degradation that are
measured vary

+ Few countres able to provide information on
arza of degraded forest

+ Parameters used vary
+ Comparisons between countries not easy

This suggests

p'- ;
= _j

Case Studies
Responses

+ Assessment methodologies scarce compared
with information on causes, drivers and effects
of fore st degradation

+ Some themes of SFM have been studied much
more than others as regards forest degradation

'"'r!-»i(:ase Studies finalized

+ Abstracts 70+ recelved
+ Papers 25
+ Global spread:
Africa
Asia
Eurcpa
South America
Inter-ragional

o e = n o=

et Other Activities

+ Historical Degradation Review
+ Qutreach
+ Immediate future activities:
— This mesting, review and discussion, case
studies

—Word Forsstry Congress
+ Thematic Ssesicn; defrestation
and forest ragmentation
+ Sids Evant: forest degradtion
— Sub plenary, Forest Day

COP15, UNFCCC

- Possible Future Steps

+ Guidslings and tocls

+ Capacity building

+ Support countries
to mest current and
future reporting
requirements

+ We are looking for
your inputs and ideas
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Forest Degradation:

Annotated Bibliography &

Analysis of Material

Evisa Abolina
UNFF Summar 2009 Intarn

SLUNY-ESF PhD studant
EvisaAbolinaggrnail.com

Case Studies on Forest Degradation

Tha main goals:

—  Devalop annotatad bibliﬁrggm{ containing (world widsa)
pl.blic:a?iu:uns and casa fes on forestdeggr“adaﬁu:un

— Listthe studies on forest degradation undar SEM
thamatic elemeants’ FRA Vanables' Dagradationvariable

—  Detmine which variables under SFM thamatic
alemants ara poorfy covarad

— ldentify dafiniions used in assessing forest degradation
and main causas of deqradation

— Indicatz forest degradation assessment mathodolonias
and [pdicators usad in each study

— Choosa and suggestthe most promising studies for
futura work

— Identify problem areas and give evaluation and
suggasions

Table format with
SFM elements & variables

EFH FRAWoidzks | Cugradation wﬂ Agzenameni | Fobamial | Polntial
thamatic akanant’ v bl ol | mettocology | casa authorisl

whimant indicaons e s

Exfurnt of

Torgst

TSI

Argaolfoed | Fomsd coverand
siocking

Arganlother | nchedes urcion of
woodad bnds | fomstand e
ourttidd omes

Forast Exiorni of fomst
Chamokristics | ipes

Dagradation

Fragemsantation

Hatrainoss

Elucum

Croman conar ¥,

Enano achrmani

Studies identified and listed

Total of 146 studies received due July 31#
Total of 120 studies listed in bibliography

16 studies identified as the most appropriate and
applicable and 30 studies as useful, depending on
purposs
SFM elements coveraed:

« Exentof Forsst meources (17)

+ Forssts and dimste changs (28)

» Forast health and vitality (12)

« Biolcgical chearsity (2)

+ Producties functions of forests (2)

+ Pratacties functions of forssts (2)

« Socio-aconomic functiore of forests (22)

+ Palicy ard Lagal (20)

The most covered variables

under each SFM element

+ Bxtent of forest esources
— Degradation (12); Forsst cover and stocking (8);
Extant of fomst wpes (4); Structurs (4)
+ Confribution to carbon cycla
— Carbon stock (22)
+  Biodivarsity:
— Fomst arsa designatke d for conssreation of bicdive rsity (4)
+ Sociosconomic functions:
— Sociosconomic factors (market, population growth, poverty) (16
+ Palicy and legal:
— Paolizy aggrawating or pravanting fors st degradation (10}
— Measurss to restore, rehabilitats, regensrate degraded fomst!
numbsr of projects (7)

— Paolicies for adaptation of forests changing envircnment (S5)

Some causes of forest degradation

Ureusiinable managemant pracicss:

— deforsstation (kgging & burning)

— land uss changs, forest cormarsion, shifing cultheatiors,
agriculiure sxpansion and ovsrgrazing

— amcagsive timbar extraction and inappropriate hares sting
echriquas

Natural cccurrance s;

— Forsst fires, massive dis-offs (insscts, dise ssas), bicdharsity loss,
clamags by animals, slow natural regens ration

— Glimate changs — riss of the Bmparaturs

Sccial sspacts:

— Population growth, sconomic growth, . dewalopment
pm?acb; pn:-gll'nolirg rm:-m-curb.l!ri p’nd’upc?n;anwmnﬂicbam

Economic aspscts:

— Markst forces 2.9, demand forwosd and nonwead (madizinal
Flants) forsst products

— Inclustrial devalopment & urbanization

Policy incanthess:

— Changss in land ugs policy promoting unsustainae fomst
managemant practicss
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Definitions on forest degradation

« Various, mostly FAC (2002):

“Forest degradadion s the reduction of the capaciy of a forest o
pnc-mde-‘;?;ds and genvices” ¥

+ Forest degradation is usually understood as
deforestation or loss in forest cover and not as
degradation (as awhole or in some parts) of a
complex eco-system

« Only few studies suggests new definitions and
has more advanced perception on forest
degradation

Forest degradation assessment
methodologies

Saveral studiss suggests that:

Ramotesansing imagsy supponted by ground obssrvaiions iz the
most refiabie way to esiimate localions and retes of deforsstation
and forest degradation

+ Meathods & tools:
— GIS Remoe EBI‘IE-I ¢ sakllile data’ ial aralysis’ asrial
photography radar ata’ maps ek, (deforsstation)

« Few Bdvanded ramoke sansing malhods for dagradation (mostly
sakacliva logging)

— Figld ireantory

— Historic data; litaraturs raviews; suréays; inkEnvisws
— Maonetary sccounting & economic analysis

- Madeling

Forest degradation assessment
indicators

+ Bemots sensing:
— Biomass (above & below ground & deadwood)
« Forsst canopy covar & dersity, wagstation cover ste.
« Field SUnVeys:
containg various indicators depending on study
purpose:
— species compoesion, Fee haight, valumes, quality of
timber {e.g. leval of rottannass aie.)
— chamical data —forast sail guaity, nutiants iz,
Socio-gconomic SUNVeys:
Market prices; population density; migration,
income, consumption rates etc.

Suggested types of case studies

+ Studies which:
— looks at the forests as a complex (aco)systam,
offering more comprehansive and sophisticatad
approach toavaluate and monitor changes in forast
acosysiam.
— usa advancad tools and assassmant mathods for a
cartain dagradation variabla

offars approach (methodobgies and |nd izators) to do
glu:ubal forast degradation assassman

« The list of chosan studies should represent
assessment for all SFM elements and
degradation indicators

ldentified problems and suggestions

« Most part of the case studies are found in so
called “grey literature”

+ Forest as a complex ecosystam
— Ecogystem samvices

+ Degradation — suggested approach

“forest degradation should be understood as the
reduction in the capacily of forests fo produce
ecosystem services” (K.P. Acharya )
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Techrical Mesting on Asseszment and Moritoring of Forest Dk gradation
HAoms, B-10 Septembs rzood

Towards Defining Forest Degradation:
Comparative Analysis of Existing
Definitions

Markku Simula
FAC Consullani
markky.simulajagandol. i

Purposas of Degradation Defintions: for What?

MCII'IitCIﬂﬂl':I afthe gtatus and cha nge inha ﬂQQBQ ol forast
degradalion provision of associabad goods and sanvicss)

Re porting 10 ink2rmational com emions and pocasses on he
status and qualty of faresl rascUreas

Dasign and implementalion of policies, programmes and forest
managemeant measui=s b taka prvantive and corectiva aclion

Dezign 8nd implementation af paymant me chanisms o athar
incentives schemes for forest environmental sarvices such &3
carbon affssds of consarvation @ asaments.

Degradation Thresholds

- TRTLTY
' \” \\\\\\\\ N
[ forgst™ -
= AN
\\ Undsfired
.":J 'fmm-- .."J Foreat
, 7 o Tugraded
" & r tarasr
\ Vi

Do ws have to define non-degraded Foreat?

39

Objectives of the Papar

1. To raview tha existing intemational and national dainkions for
forasl dagradalion and degradad forssts jconsidaring mulliingual
aspacts),

2. Toenalyze Iheiralemenis and paramelers wihin 8 comman
Tramework, and

2. To idertity their commonalilizs and ditlarencas as well as options
for imprawament of therr comparabifly, consiglency and caharenca

The purposs is mot bo provide a compre herahe e bw of soientilic B rature on
ferest degradation but rather a review of the: sxisting siiuation.

The apprcach is holistic but thers is a oartain foous on dimats changs asspects.

Spacific Criweria for Dagradation Definitions

sanices
+ iConlgin clear b?rl'l'l'S-'M'lIII'la.l'ﬂ
+ Con@ider difernl time scalkes lamporal and ng-4em varistion)
= Provision of refeencs Eail'lliﬂuﬂ'l a3 lima 1[&"5%1“‘95“3”5 and

* CCIH'IFITQ"EFI'SJ"J@‘ b allow consicaration of al st FIl'Clle:tEEﬂlj
+ Ralaa b human-inducad and |'|3‘||Jr3|l3'r|3$$ in lorastks, a8
approprsts
licabla variablasg
T M Paaaarr ol Toaasuratis
and dataclank
+ Awailabilly of tachnicaly and acncmially kesibe options for
maasue man and assessmEnt
lewals of abeciutz of r21bve Shangas 33 Approph
+ Allcwance tor dilerent kvals of resillencs emong fomst tpas.

Levels of Assessment

. GlchaTagionalsub-ragional (reporting, int. policy)

[0

. Malional (naticnal policies, programmes)

3. Sub-national {programmes, projacts)

.

. Landscapsswalershed {projacts)

o

. Forest managament unit joperational dedisions)

m

. Grand/sits (moet dafinilions targst at this leval)

o Implications for {iner alia)
- Chice of indicators
- Choice of asse ssment methodology




Degradation and SFM Elements:
summary of Country Suggestions

« A small numizer of key commonly swr&orued indicators
urer aEch SPM cilrion but akka a range of ndvidual
supgestions.

+  Them is a strong overlap bekwaan Exienl al Foresl
Resmources, the Produdive Functions and 1na Caroan Cyck
{carban stocks).

+  Twoindicarers could be eppled under thres Grienia: i)
growing stock and (i) spacas compostion
Many indicatars propesad are difficuh to apply in praclica.

+ Wilh ew exaplians, indizalors under Secic-econa mic
Functions of Forests do not assass satus of dagradation
ok rather ils consaquancas,

+  Many responcenis 1Bcked clariey on hiw b classify iher
propesals for indcabars under 1he individual SFM Crieria

Potantial Indicators Related to DGE radation
by SFM Element

M sk manl o 1] 0 REamples)
Extanl of [omat Foresieomr, CROW OV, qum ‘sland denity, tegres of
13 T
Forasl haath snd A:a m‘\a:hdhyp-:m disemsey, fra, storm damags. orea subgEal
ki damiags area with dminished biologicol com) iz
i L e ¥ g
lonest resoLnCes
B GOSN W e T TUTEAL, manag L
{onest resounces food ction argas o )
Eacineoonomic Value of foresl products. soiation and toudsm; outural and
1urctions of forcais ‘ST Rty vl LGS, & T by T iMoo | anea sl nbia for
raorgalion, oned oy labls bo indigenous soinl sen el
[Coninculion 1o the | ¢ ™ = 1 greun;
carbon oycke'dimake | Iiber, 5o, stocking densily Emwus ToF
ichangs E'tm

Cassion: Can this be validaied?

Genaral Conclusions

+ Generic definiions of dagradalion will b difficull bo oparalionakizs

+  Meed to combing 1he hokslic Bpproach and spacific-purpess
dannitions

+ Thesholds keraean nor-degraded degraded non-forest; inihe
i ragime wal-to-wall approach to evoid major lakage,
justilication for inclusion of dagradation in REOD

Temparal scale is crucial for dagradalion delinkions: nead for a
longHiarm approach

+  Purposs of definhion is linked whh the level of assassment;
limkalians af stand-kreal dalinilions <ecarcon slock raduclion

Conclusions: Elrments of Oparational Definitions

+ igantiication ol forest goods and services

+ aspatial coneext of assassmant {land araa identilicatian)

+ amEfence point;

= olwar bolh process and seate (degradalion'degraced forst)
+ rakvant threshold wvakes

L $F9Cﬂi331i:ll'l al reasans fof radatian (human inducadnatunal
when raguired by the uss of definitian

+ an agread sat of v ariables; and

+ indicators jard ther progies ¥ necessary) lo measurs the changs of
a farst fecosysiemm)

= As appropriate for specific puposes

Conclusions: Possible Core Elemants by Threse Proxies

» Reduction in iomass for the growing stock or the
carbon stored which can be associated with the
raduction of canopy cover anclor numbsr of tress per
unit arsall]

«  Rsduction in kes of Diological diversity which can be
associa@dwith the cccumencs of speciss (dominant and
non-caminant) and habitats

g gedu-::tn:\n in 0il as indizated by soil cover, dapth and

rtilty

[l DCegmdabon dows rol necessanly kad o loss ol Cionass ewn T e giowing
S0CK 1Y Beaass.
Sowrca: Lund (2000)

Cugsion: Can this be validated?

Cptions for Action

+  Mainiain the holistle gensric definiiion of forest ds;grndmmmpm- idea
oomimicn Tramew ok far dedinitiors developed Tor parfiouar purposss

+  Maintain the understanding that forsst degradation can bs further defined
For warlous spscific purpoesss and that et indicabons canbs used
for ite assssament.

+  For each purposs ide ritbty what nesds to be known, by whom, and for
w hat the: daba should be weed inorder o deve bop approprioke indicators.

+  Raoogrize that for inkernational purposes forsst degradaiion nesds 1o be
gongmnhbcnly aszsssed atahigher than stand or she kel without a
arios spedfication of the emporal scake in the definkion.

s Alow scops for national inerprelation of inkmational definitions of torsst
degradation to &reuns rebevance and coot-sticiency and fo harness
SyNegies.

+  Improvs the sxisting definlions inview of grealer clarity, conzisienoy
and compaikilty with sach other.

+  Expand sHorts to measure and asas ss Tom st degradation
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Assessment and Monitoring of Forest Degradation

Measuring and Moniloring Forest Degradation through
Nalional Forest Monilering and Assessments

Rz, oy, 819 Seplemiber 2007

2. NFMA programme at a glance

Status of forests..

* Forests cover 20.3% of world land area [FRA 2005)

* Developing couniries: ~-54% global forests [FRA 2005)

= Forestry & land use change accounts for neardy 20% of
global GHG emissions [IPCC, 2006]

..and forest data

whemre:

- 15% of foresfs coverad by MA [14 couninas]
- 77%& by Bi L expert esfimations [74 counines]
8% by parfial A or no dafa [54 couwntries)

V

2. 1. Background: Why NFMA is so important (1)

Lack of information, pariculody in davaloping countriss,

Fr )

R
Wi

7l Forest Monibor

Hatsan:

-
2

2.1. Why NFMA is so important (2

AS O CONSEQUENCE.....

Maticnal decisicn makers not adeguafely informed

Intermatficnal processes (CBD. TTO, FRA, UNFCICC)
rely on unreliakle informaotion - Many countries
have difficulties reporting fo these processes:
Climote change, oicdiversity, &l of 35\, efc.

l- ...creafion of NEMA pregramme

rolving intermational processas driving the adaptation of WA
roach

3. Assessing Forest degradation

3.1 Extent of Forest Resources
Earameies aseegsad
» designated Lnction
» biomess clams
* CAMDPY Covar
* phenakody
+ ERECIEE COMpPaEitian
* Manage mant ragims
+ protaction sahe
* age-class or damaer distribution
» nalralness and  daws DFI'IBHI:SI:EI‘I].IE

T
WL

e ——

Hatsan:

3.2 Confribution to the Carbon cycle, [
forests & climate change

213 «litt=r dpth
« fras spacies + 2oil characieristics and
+ 1122 height and diameter atbreast P

haight (DEH)
« diamaier of big 12 branches
+ standing deadwood CEH

+ 5oil ofganic conlent
+ downad deadwosd DEH
» rage neration count

Tolal aboveground corbon and corbon density In e meajor land
use closses and by lorest fype in Cameoon

A

3.3 Fcresi heqlih and vitality

Tree
+ Imsie tree specien
+ Crown condiion
+ Cwarall fee conditizn
+ Cavzalie agents
Forest stand level
+ Ervdirarmantal problams.
+ Sevarity of emeironmantal probbrms
+ Trend of @mvirenmental problems
+ Fire digurbances
+Human disbrbances
+ Imzecl pest and invasiie speckes cakgories and name
typas atiecked by pect and dissase
imvasion, pestand dissass
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3.4. Protective Functions of Forests

Earameeeis agsegeed
» Toilal area for all 1and use/forest cover classes

» Classes of probaction level that can includs reserves, national parks,
mullipls purposss consa v ation, she

»+ Zocummencs of environmental problems such as: drought floods,
arosion, kes of scil farlifly, burning, landslids, wind throw o
ovarmazing

» Managemns nt status (imal ve. no management, canership, sto)

warial Poress Plon

Hat

i . ; T
5 X A i ) LB
_ 3.4 Biological Diversity L2 3.5. Procuctive Functions of Forests
H Parametars & Y arjables psse ssad
Euameswers & yariabias asssssed + Tree spacies and dervad Hodusts (LUSWoad, consiTustion
¥ - SFGC'HS nichness |:|I09 mmp:sm:un.wii:llm] miaks al, buzh meat mushrooms, sudakes, madicinal FIIE.I'I'IB sap
i + Cibservalions of rare & threatenad spacies and cosmetics, hardicrafs, Tore, iriilisars, at)
'-; + Forest struchurs + Ralativa importance of es spacias
: + Farsst typs distrbutan » Damand and supply rends of productsanica
Z + Forest aima ragmaniation ~Raasons for changes in supply'damand
z + Prokckd birest aea L ST ISR A, LW MDD
£ Diata aralvsig S e
= - Indicas of dwarsily S
_ + Data corslations A
z naar and child partizipation in hareasting
[njF] - [njp] -
M
7 3
W 3.7. Socio-economic functions of forests '

Earametsrs a5s9sa90
- higtorizal background of the land use

« information an the kcal populatian
sdigtance of housaholde/acnags 1o forast in sampling unit
sawnarship
~protection status
smanagement and ecological problems within sEampling unit
+KICE UsSS N0 IMPOIEENGS of forest products and seivices
slsmporal changes in land meourcas, bindiversity and livslhoads

asiva and thraalenad spacies and fusksood

plicn of forest products and sanvices

Further information on NFMA

hitp:f fwownwr fao. org fforestry fsite /nfrma
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Analysis of the Normalized
Differential Vegetation Index (NDVI)
for the Detection of Forest
Degradation Coverage in México

Carman Manasas Towar
Garancia da Imeentario Forsstal y Geomatica
ST M8 B e N Bkl QoD .

Technical Mesting of Forst Degradation. Roma
8- 10 Bephembsr 2009

o “.

m’ FAET:
- ESTAL
frr=—} et Y
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SEMARMAT

D

Vivir Major

= Show the yearly trend of the forest coverage changss in the county
= Find relations betwesn forest corsmage kealums and the Mormakzed
Differantial Ve getation Index INDWVI) sstimated from saelie imageny
= Dnm-ctinmmdagmdmmhm HNOVI changas.
= t '. plong

Shity GRa:
WEiicn 1.958.612 km?

Sangar MODIS 250 m

Commens
[T

BEMARRAT

Wivis mime

Goal and Vision of the project Definitions: Understanding the Mexican condition
Tasieemc Tasmene
ol Folly
=l S MARAT 'wgm.linﬂhmnnm inlurgomiucmdi‘im ol SEMsRRET
¥ chnsity, covwerage, and numbser of species, Trom ils original, pimary,
r%apgagﬁa dalabases annualy comparable, measurabie and xwm”dﬁ"" in the cartecr ey o D of the
* The methadalgy must be 8asy, accurasy and compietaness Graund and \fa-,gotlmn from INEGI & & scaks of 1:250.000 {INEGL 2004}
* (Zanarale answers b ) TEMFERATE FOREST TROPIGAL FOREST (JUHGLE}
—'Whara arz changes cccuming? * Fna Ana) *' Hgh [perenrial - deciduaus]
—Which are the ecceystem afecied? * Zak [Guerous) * Wadium [pemrmid - dedduos)
. " Saoned i (S Ess U Oy amel] *' Low [pamrnial - i)
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. rq ta astimata the dapradation causss and revarl the pracess soandary e petation” v getation presentwhers it has substinned totaly or
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» G.lamma-a 1@ pRMManance ol 1N [ORE MREoUroas for s widerce of meovery of the wegetation community in some of the
Qeneralions sucoeshional stages of vegslation [ “Iess”, tushes or shnbs” ard
" B “herbanscis]”. Iﬁ:
x '_ lEn“L T Vvl s b ] [l R ——— Wivix ifajur

input Data: Forest National Inventory 2004 - 2007 and & )
updating INF 2009 - 2014 L o
Tamrns - 1 Tasmens
L Lt yevevs SNl 0ok, M ins L
Digforgstation or Loz of foget permanant changs inthe Forsst oo rags to SIuSRRAT WVarisbke: BEuARRAT
lard s Tresa: 39
= The lss of primany wegetalion fe.g BP — ZU) Seedirg and bushes sirata: 23
= The kszs of primary v gelalicnwith sscondary ress wmgelaion BRVEL Herbacsous siata: 20
— IAFF) il
Sail: 10
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Cisgradaiion or abieration of e forsat condition: indicakes a changs or o
degradation in the coverage without necesaarily a loss from s orgina
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1o generake service and products and can be considered aloss o
bicdivarsity or a decreass in biomass.
= primary v getation that changes o sscondary wegstation
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had %
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Classification NDVI for different years

—
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P ¢

i m i

Average of NOVI in

Images composias of &1 days
Dy £380n

Commems
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Relation batween NDVI and Biomass
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Forest [l citer Tyee aiFamst [l Oherweginied amas O
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Some plot over degradated areas of the remeasuring
cycle indicate:

3 Re measured plotinside degradaed arsas

2 plot Damags by lie 100 %

D.lrmhydoﬂ:\tmtlium

i e

Limitation about imagsas:
" Anisotrogic Mamination cansidarations
¥ A haric affect cansdarad
" Presence of clowds and doud shadows.
+ Ndipairom tha reflactance of vegetmiad ground
< Effert of raatman! of the dafa or of saturatian oo NOW
+ Phanalagiod aspects of the vegatation.
Limitation by Biomass sstimation
+ There i nol equation for ard and semiand amas, weland or jungles
" Tress below 7.5cm CHE
+ Geading
¥ Falkn keaves
+ Fusl
+ Sumps
< Standing dead
" Branches

L —

ST

 m el

Opportunity areas in degradation indicators

Flot ke | volums incremenl based on m-measured sies
+ |n 2002 abouk 2 000 plobs re-measured (z.q DEH, Height
+ In 2005 there wil be 4 500 plats re-measured

'We can sxplore others daia base information.

+ Liquan and moss

+ Numbsr of species

ComeRn
[T

S MARRAT

Thanks for your atiention

an ]
[T

BEMAERAT

+ Damags condiion
+ Szilinlorm afion
+ Fuel
+ Covert
+ Ehamp
+ Starding dead
Forststand dynamics Mara imlrmation
+ Growth rak Carme n Lowoes Menssss Tovar
¥ Srtahy rs SIRSSSSEoOnal DT
+ Hawssting rak
_3_ ! II':%;I._M Hr—‘r—-n——“m-n _3_ '_'_ I@g‘a o Wirkriajer
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FOREST DEGRADATION IN NEPAL: REVIEW OF DATA AND METHODS

R.B. Dangi, DoF

K.P Acharya, DFRS

Presented at FAQ, Rome on 8t Sept, 2009

#of FMEBMN

Assessments and SFM linkages

s+ mwawa

{Sourca FAD 2008)

Time Lapss
——SFM Blamaru

Assessment Methodology

Study Degradation Indicators Methods
criteria
2. LRMP |Stand stacking  |*Crown density < 10 |«Visual interpretation

%% as non-forest,

Soil surface
erosion

» Livestock units
per unit area

*Few scattered
trees

*Low quality coarse
vegetation burning

of aerial photographs
(black and white

1: 20,000 to 1:50,000)
*Ground truth

*Land surveys
*Topographic maps
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Assessment Methodology

Study Degradation Indicators Methods
criteria
1. FSRO | #Stocking class +10-39 %Crown closure and “\isual interpretation
(Crown cover <10 | *or 100-399 reproduction size | of aerial photographs
% as a non forest | tree/ha) *1:12000 to 1:60,000
area), and aerial photographs
sdensity class *Dot counting
*Field imventary in
Scrubandshrub | Lands with unmerchantable | CoMmercial forest
tree and shrub species 5(“'_""58:9"”‘:’9" wath
growing in bush-like clumps, | SPecies & size
Encroached Lands 10 % or more covered
forest by tree crown and containing
commercial timbers but
currently being cultivated,
unlikely ta remain as forests
Assessment Methodology
Study Degradation Ik Methods
criterla
3.MPFS | «Crown closure [+ 10 to 40 % under stacking, |+  Desk review
*Regeneration [+  If immature contalning 250 |+ Visual interpretation of
to 999 or less regeneration aerlal photographs; and
sized trees/ha fleld verification
4. NFI | Crown cover- <10% crown cover or well *Satellite images, GIS,
stand density defined stems not found topographic maps
*Ground based inventary
+Misual Interpretation of
aerlal photographs of scale
1:50,000
5. DoF | Crown cover Dagraded forest means +GIS, Satellite images

sparsely distributed trees or
forest land with < 10 % erown
eaver including shrub

analysie
+ ground verification




Assessment Methodology

Study Degradation Indicators Methods
criterla
6. ESE |*Crown cover | <10% crown * inventory
*Use value of COVer as * Questionnaires
ecosystem degradad * Market price
services forest or shrub |® Market price of
land substitutes

Benefits transfer

7. GDP |Crown cover |* <10%crown  |* Ground based forest

cover and inventory
shrub as * Questionnaire
degraded * Market price
forest * Market price of

substitutes
Benefits transfer

Toialogloiock

Assessment Results two Periods of time

degradation % per
year
(1978/3%H 1994)

Assessment methods and drivers
rivers of degradation evelof Kew degrachtion e lement Tewctability (bw 1o high 1w %
— Fiekd APs | Imuges
e

Fuel wood mmaval High | Biomas undemiony 3 2 1
Timbes wmeval High | Crown cover, biomas 3 2 1
Fodder, keof lieroemoval High | Biomass undemsiony 3 2 1
(Cherextmction of High [ Undemtory. biomass. bidiwemity 3 L 1
medicinal & ceber spe cies

Ercronchment High Crown cover, habitat, biomass, 3 2 2

undermony

(Crwrgrzing High | Undemtors, soil, habitat 3 L 1
Developmert activitic - High Crown cover, habitat, biomass, 3 3 2
Raad fragmentation

| Wild fire Medivm Unde mtory , biomas s, soil, biodiversiry 2 1 2
Setilements io landless Mediom Crown cover, habitat. biamass 3 b § 2
I asive species Lew ‘Eiomass, undersiory, habitat, 3 1 1

i

ot dissas Low Biomass 3 1 1
Floods Medivm EBiomass, undesiory, bodive ity 2 1 2
Wined throw Low EBiomuss. species i 2 2
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Assessment Results

7000

6000 —=

5000

4000

Area in '000 ha

3000
2000

\Q_.\ T
1000 ot
=/-r—-0"

FRSO-1964 LAMP-1978 MPFS-1085 NFH1994
Assessment Year
—8—Forest —8=Slirub=8=Total Area
Degradation Assessments
Betiod Operation Fesiiiy Aoy Com Inplicaion
: Easy andViaible o demomchatewih ;
Lenal Phcta bty o High — High Hodear
Siupe ctnclogyznd e ol
Fiel Survey Vi of i, apglicabe forplin ~ High Teguie ong fime
e
By oy Conbinalon i ild
[ateite mage Analysis - eschtcn, gbal anitemty, dfiaftn i Fres tomoderete suvey suppert it
i ' dicalran
Focogniz brcadar value of ot : Gommunily Patizpation,
AN oy ettt (" LwbmAn el
(i e burdary " s

Ways of Improvements

" ;
« Use of satellite images supported by ground based inventory.
This approach will combine the strengths of both methods.
+ Assessment for major forest types, physiographic regions and
management regimes
- Assess BM, GS, BA, spps composition, structure and forest
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8 Assessing Forest Degradation
A Due to Fragmentation

E’_ Developing biodiversity-relevant 0

measunas

Valerie Kapos,

Robart Ewars

& Septembar 2009

Measuring biodiversity
+ Not about numbens of

# Composition
= Mumbers, identity and
abundancs

# Processes & factors known to .h—
causa such deviation
m Asea loss
= Sinsctural change
= Compositional changs
= Fragmantation

Uinin=d Msiiors, Cradroaras: Frogaurars Wiodd Cormseion s sicrisg|

Assassing Biodiversity-relevant Forest
Fragmentation

Birds in Comoros

Smilanily b oakd

ranskmmad)

Uinin<d Msiiors: Erairvarsst Frogaurers: Wiod Cormseniion s sicrisg Canis.
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Degradation in relation to biodiversity

+ Reduction in the ability of &
forest to support fvarsity 7
= Enosystams, species, ganes

Reduction in the abiity of forest
biodiversity 1o provide
ecosystem services?

Deviation from the biodivensity of
‘undisturbed" natural forests

= What is nabural?

= What is undishwbad?

= How o measure it?

st Mors Erwirmarast Frogruars Wosd Cormssstan M sirrmg Cerms.

Assassing Biodiversity-relevant Forest
Fragmentation

+ Which measures of fragmentation
are most closaly relatad o
biclogical changes?

Use field data on species
ssition & abundance fo:
Cuantify similarity of biodiversity in
areas affecied by fragmentation io
‘oontrol’ areds

= Rulaie that similarity messuns io
fragmentation matrics darived from
forest oower maps

Lisis-d Miiora Ersirvmrast Froguunes Wosd Conmsmaiion e sioris Denis:

Key Fragmentation metrics and Relationships vary
between landscapes between taxa

Wisis=d Miiora Ersirvarast Froguunes Wsd Conmsmaiion s siorisg Denis:




Assassing Biodiversity-relevant Forest
Fragmentation

Relationship can be usad toexpress degradation in mapped fom or
?I'I;\Tr'\‘:"“ in stalistical form . .. FOR THAT LANDSCAFE AND
MO

Comong Binds: “Bolrag™ = 52 Comane Buttailles: “Bolrag™= 46

ldentifying suitable metrics
monitoring fragmentation

.
- LA | o} -
« % s o
- -_- “m
= M.
* liFsatzhan
o ./
. - : o
’
e E .
Apgragation Indsx

LUnin-d Findiora Eradrrmrast Frograrens: W o Cormssion s sicrisg Canim.
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Measuring and monitoring biodiversity
relevant fragmentation {(degradation)

+ Requires indicator or
metric that can :

= ba applied in differant
landscapes

m reflect effects across
taxa

= [dentify meaningiul
change over tima

Usiacd Masiora Erwirrmras Froguumans Wosd Cormsersian i sierisg Dsrie

1 B
Fiokddatn =sssd BioFrag

Flakddutn st BicFrag N

lﬂmmm'ﬂt—_-hﬁ_ -.Q).- ml;-.u

Conclusion

+ [Efecis of fragmentation difar emang
|endscapes & fBXE

+ Howavar, some matrics may caplure
impacts of fragmantation croes
|Endsceps

+ Mol giaps to sabet thesa:

w Incorporats data from mons fisld
shuches

= oy AmEronbins e o,
Ghare and K birds, A usiraln
birds ard wrhomal mammals.
Bpanish masd binds, . . . .ohan?

w Test metric(s ) on time seriss
= Appl &t rat| or conlire mal scaks

Lniaed Fiafiora Erwiromras Frogaumans Wiosid Conmsersian s sicrisg Danis.



ETUDE SUR LA DEGRADATION DES
FORETS:
Etude de cas Niger: Occupation des sols
des foréts classdes du Niger ef analyse des

dynamigues du changement

lore Adamou

Directeur des Inventaires et des Aménagements Forestiers

Ministire de FEnvironnament et de Lutte Contre |a
Dézartification du Niger

Introduction

» Le domaine forestier classé du Miger constitug entre
19335 et 1977 couwvre 600.000 ha.

v Les fordts classdas, & part certains droits d'usage
reconnus aux populations riveraines, sont
officiellement affranchies de toute activibé pouvant
nuire au développemsant des especes animale et

[

a

vegewle Bl rigur 0es périmetres cla

o Ces fy é’s :-assees SONE SOUMISEs & une dynamique
de dé n dont les manifestations les plus
Evid ertes sn !r:: tra."l:.l'Dl ration desdites fordts en

terrains de cu el |e changement des structures
des pEupIqr'ents Jnr.s certair

o Dans o2 contexte, et afin de défini une stratégie
nationale de préservation, de gestion et de sulvi de
ces fordts classées, le Ministere de I'Emdronnement et
de la Lutte Contre |a Désertification s'est prnpnsé de
mettre en place un Systéme d'Infarmation sur les
Faréts Classées

Matériels

a Cartes topographiques nationales;

o Cartes d'occupation des sols 1975 ;

o Images Landsat 7 ;
o Images Spot 1996 ;
o Global Positionning System (GFPS).

Méthodologie

o Racharchs bbliographique
larecherche des decuments ridques ot des documents wlatifs
o &l réalisdas;
Linvenlaine sxhaustif des cares topographigues Bchelles 11200
000 ek 1170 0301

o Misslon wirités tarrain
weriication b limikes de 24 fordds dassizr.
Cancérsaion des fordts (sruchas].

o Structuration st analyss des dorndas.
Les donnéss colkeckss ont 46 contrikics, varfEss of siruchurdes;
Lea donndss géographiques cnbék numsriséss
mise & jour de la cane des fordts classdes;
comparaison des polygones des rewekes limies mve celles
irdiquees dans kes actes de classement &l ks images sakliaks |
ceaia wnmld'afmrhpm-cmundu r,milr.abl

Résultats et discussions

o Tableau 1: Nombre et des superficies des
Foréts Classées par région en 1995

Région Supetficies Mombre de
(ha) foréts

Agadez B26.3 1

Tiffa 72819.5 10

Dosso 1553%.3

Maradi 96379.2 17

Tahoua 10343.5

Tillabery 238193.9 =1

Zinder 29257.5 24

TOTAL 483. 361.4 71

Evolution du nombre et des suparficies des Foréts
Classées par région de 19751999 (suie)

o Le nombre et conséquemment les
superficies des foréts classées ont
régressé de 1975 & 1999,
sur 84 foréts classées répertoriées a
partir des actes de classement (pour
une superficie totale de 600 000 ha),
zeules 71 totalisant une superficie de
483361.4 ha ont pu &tre identifiées
ur le terrain en 1999.

]
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Evolution 0es différentas classes o'occupsation
des sols au niveau des 71 foréts classées

o En 1999
la classe des savanes arbustives &tait la plus
dominante [45.68%);

Probablement, une partie de g steppe
arbustive aurait évolué en savane
arbustives.

o Par région
leg Régions de Zinder et Tahoua sont les plus
touchees par I'o-:r.upati’_‘r. agui{nle [r_‘I'EESII:Iﬁ
fonciére [ae] wlation sans cesse f_IDI'S.EaI'ItE.
pauvrete des sols) et des conditions
environnamentales difficles.
La ragion de Degse jouissant du regima
pluvicmatrique moyen e plus aleve du pays et de

la plus faible pressien agncole %:rlé_:-zntl: le plus
faible taux de dégradation des foreks classees.

Dynamiques des changements sur
un échantillon de 25 foréts(1975 -
1999)

o 25 foréts classées reparties comme suit @ Diffa
2, Dosso 4, Maradi &, Tahoua 3, Tillabery & at
Zinder 4. _

o L'occupation des sole des fordts classdes a ate structures

en deux couches dinformation en format PC-Arclnfe,
l'ume de 1575 et l'autre de 15995,

o Trois classes principales ont été retenusas :
« dégradation = ! (1) Conversion des superficies
des Classes d'oooupation de sols & wégétation dense
en des classes de faible densivé; 52] conversion de
I'ezpace forestier en terrain de cultdres; [3) perte
de la biodiversité :
« pas de changement » ;
+ amélioration » : Cast quand il v a passage
dune Elassfs de faible densité & une classe de forte
densité,

Dynamiques des changements (1975
— 1999) (suite)

Ragizn Disgradation | Pan da Semilizrabion | Totsl
ha=gamasnt

Diffa 2991 5357 6152 15540

Dosso 2e97 55325 3373 57395

Maradi 3571 5365 403 10344

Tahoua [19475 |111%2 1512 32179

Tillabery |5842 14571 7441 28934

Zinder (10103 |618%9 1121 73123

Total 51679 155849 |20007 (227535

= Au nivesu national, 51679 hactares se sont dégradés soit
(22, 7% ) ; 155.849 hectares n‘ont pas :_u.bu’ des variations
=oit (6 ,g% et 20,007 hectares ont &té améliorés (soit
seulement 8,8%: ).

Analyse de la méthodologie utilisée

o L'analyse de la démarche méthedologique
suscits les commentaires suivants
La mathodelegie utilisee dans le cadre de I'etude est

onireuse et exige la mobilisation dimportantes
ressaurees humaines [experts).

Lachalle tamporelle (de 1975 & 1900) samble trop
longue.

Toutefois, la base des données numeriséas sur les
forétes miga en place constitue un outil precieux & la
di:go:itiun de chaque interesse & la gestion das
forets classees.

Conclusion Générale et
Recommandations

]

Importantes informations obtenues sur les changements
qui ont touche le domaine classé.
Hise en exergue des zones les plus affectées parla
dégradation.
Le défrichement const#ue la principale menace pour les
foréts classées.
lanalyse statistique Eénérgle de 'occupation des sals &
permis d'estimer Nintansite du processus de degradation
des foréts classées an terme de conversion des
suparficies d'une classs d'occupation da sols en une
Autra. =
En effet, n 25 ans (de 1975 & 1999, sur un echantillon
de 25 foréts classées représentant une superficie de
227 535 ha, il ressort gu'au niveau national -

51 679 ha s& sont dégradés ot (22,7%) ;

155 849 ha n'ont pas sublt des variabions soit (68,5%) @

Lt 20 007 ha ont &b am&iorés sait seulerment 8,.8%:.,

(-]

]

=]

o

Conclusion Générale et
Recommandations (suite)

o La mesure de classement, bien acceptée et respectée par
le= papulations peut constituer une bonna alternative
pour la restauration des espaces forestiers dégrades.

o La conservation des forgts pourrait passer aussi par une
rmeilleyre intégration de la gestion sylvicole et des
activites agricoles, notamment au moyen des contrats de
cultures.

o La mize & jour de M'étude pourrait aussi permetire
d'sctualizer les informations et prendre en compte les
principaux enjeux suivants :

Ia dimension « décentralisation » nberdenue apres
Fatude:

e bezain d'ameliorer la methodalagie et |a rendre
Moins anéreuse,
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Selective logging in
Congo Basin

= Major land use in humid forests
* Logging concessions: 51M ha
* Protected areas: 23M ha

* Major economic activity
* Major income earner for countries
* Main rural employer

Defaunation and forest degradation: how to
measure the impacts of hunting?

= As all other extractive activities,
induces damage to the ecosystem
Robert Nasi, Nathalie Vanvliet

FAD, Rame, 08002009 R——— k
THINAING byard e < anony R

SR Bushmeat huntin
Typology of logging impacts 5 Sy
in Congo Basin
Impacts | Directs Derived
* Estimates of the value of the
* Increased h
: Damage to residual stand ::‘:M lb:::‘;'“rmr-w bushmeat trade range from US$42 to
Unaveidable |} Er';‘s‘;"‘;:f“;f;j_"w-'"“‘“ and permanent) - US$§205 million per year in West-
* Changes in C stocks i :::Z::‘;:::‘ i Central Africa.
* Current harvest in Central Africa alone
i i may well be in excess of 2 million tons
*  Soil erosion * Increased deforestation annually, equivalent of over 1.3 billion
—— e [ s N Of £ M cone
g o increased hunting " 3010 80% of the protein intake of
many rural populations
Consequences of Indicators of defaunation
hunting
8« Direct * Direct: * Indirect:
* Depletion of hunted populations * Hunted populations * Road network
* Animal-man transmissions " Lalrge mammals (e.g. * Hunter surveys
A duikers) ¥ Hunting profiles
* Indirect (B G e ¥ Hunting effort
* Changes in vegelation structure R - * Household surveys
and regeneration patterns o ¥ Meals with meat
. Increase. in unhun_tad species . s —~ v Sales/consumption
* Change in predation and herbivory g g * Market surveys
patterns ! k
Food erisis ¥ Fresh/smoked
= TSk ey
s i © : m_ ¥ Quantities :
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Effect of roads...

€. meniicsls Red duileers
¥ = 0,009 + 0,018 = 0064 + 00060
o8- R 10 0 RPe0Am
i ] .
- o . = 0 -
S ¢ s
a om4 L3P *
opife—* = | 1"‘{.
o o
o ] 1" 15 2 ] 5 10 15 n
L] km
[vnabbes | i vomd [ st | e i | [CVariables | i roust | red duskers | p < 0.0081]
st et | 1 | onl k. [ u

[Commmuts T nael ]

Surveys of mammal
populations
* Direct observations

* Line transects, RECCE
* Direct sightings (day/night)
= Dung counts or trails

* Caplure/recaplure

* Net hunts

* Line transects
* Hunting signs
* Market, household, hunter survi:s

THINIING e [T T p—
Classic methods Becent innovations Classic methods HBecent innovations

Line transect with measure of «Call method van e e sl in prew] Line transect with the measure of = Call method fon vees o s s pesl

perpendicular distances

A Direct observations during the day
or night

——

perpendicular distance

O Direct observations during the day
or night

2 Dung counts.

Surveys of indirect indicators

* Resource mapping :

= Sharing hunters’ life vt B

* Understanding household 3 >,
economies . 5

In guise of conclusion

* Lack of basic knowledge
of natural ecosystem
processes

* No ideal method is
available

= Basic research is still needed

= A good survey must combine
several methods (direct,
indirect) and approaches
(synchronic, diachronic)

* Intelligent use of modelling

= Design and use survey
comparable across sites

THINKING byt he carmopy k

* Trends matter!

* Comparability matters
too! (almost impossible
to compare between
studies)
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Forest Degradation in Bhutan: A case
of Wasabi Pilot Project

Major land use types of Bhutan

02

Forest

W Agriculture

M Tseri

M Snow/ghciers
Rock outcrops
Pasture
Landslip/erosion
Water spread

Settlement

Study Framework
Natural forest Ecosystem
|
Wasabi cultivation project

Forest Attributes Soil Properties

Biomass  Diversity Regeneration Soil nitrogen  SoilpH  Soil carbon

Hypothesis: Change in forest ecosystem after the
implementation of Wasabi Pilot Proj
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Forest degradation

Extensive forest fire damage
(shifting cultivation)

Civil Administzation 8

Department established (

Nationalization of Forest through Bhutan | Forests near roads degm
Forest Act 1969,
Forest Management Unit
(FMU) established.

Social Forestry Division in DoF and
natural resources and partici patory forestry field programs
environment serv implemented.

. Generally dry valley
vegetation starts from dry
valley bottom to bumid ridge

top
2. Similar dry valley pattems arc
found throughout the imer
valleys of Blivisa
. Deeper valley harbor diverse

tors determines

High tempemture and low
humidity at the dry valley
bottoms in contmst to low
temperature and high
0 30 40 humidity at the ridge top
Distance (km)

Method I: Soil and Climate measurement




Method II: Vegetation survey
TREE LAYER
Height — Height class distribution
Height
DBH — DBH class distribution

Basal area (BA)

= Dominance analysis
= Dominant spec

Results: 1.V

Disturbed site crown

Litter accumulation and soil prop

*= pH was slightly increased in the disturbed site
* Low accumulation of litters were observed in the
disturbed site compared to natural forest

carbon and total nitrogen were reduced afler

L]
Natural Wasabi
forest  site

0
* Natural Wasabi Natural Wasabi
forest  site forcst  site

Based on the quantitative data analysis, the impact of Wasabi pro on the
een broad-leaved forest was disastrous both floristically and

resulting in disturbance to the forest ecosystem.

Data analysis

N
Diversity (H") = -2 pi log pi
|

Where N = number of species in a plot, pi=decimal fraction of a relative basal area

Basal area (BA) = {(DBH]

DB H=diameter at basal area

Dominance

s the actal percent share (RBA%) of the top species (T), ie., in the top
dominant in the one-dominant model, or the two top dominants in the two-
dominant model and so X' is the ideal percent share based on the model as
mentioned above and xj is the percent share of the remaining species (U). N is total
number of species.

o
Namwral
Torest

Natural MNawral Wa
forest . 5 forest

AT Critical threshold  Regeneration
(species distribution)

U pr limaid ¢ fEBI"
Bperiit ¢ L eMT -1

it of clond forest

E] B0

Basal area (m?*ha)
Conclusion :
Introduced destructive development projects are disastrous to the forest that even
evergreen broad-leaved forest cannot withstand the distrbance.
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EVALUATION ET SUIVL DE LA DEGRADATION DES FORETS
REUNION TECHNIQUE DU 08 AU 10 SEFTEMBRE 2009
SIEGE DE LA FADS ROME- ITALLE

Par Christophe MUSAMPA KAMUNGANDU
Chef de Division Géomatique

ST e R 6 ATHASPATHAT Forami [LUAR

A 8 RO R, LV ERIEN 08 (3 ABtETS ¢ TaaTETe
Apuihigus MEIANLS B Catg0

L'APPROCHE METHODOLOGIQUE

1. Definition des concepts thematiques

1.1. Forét

Elle #st définia cormme ébant un sspace occups par des
ecasystemas, od la densite wmale du couvert d"arbres est da
10 %, avec une hauteur de plus de 3 matres, généralement

s & une flare et une faune sauvage, sur des sols & "atat

1.2. pégradation forestiére

Elle est defi par les changel
sur le peuplement forestier, er
capacita de production [gua
conséquent, la dégradation forestiere n'est pas & confondre dans
les astimations de la deforestatian.

1.3 Déforestation
La déforestation correspond & une nette conversion des terres
forastieres qui passent & d'sutres utages avec raduction du
couvert forestier & une densite inferieurs & 10 %,

gui influent negativement

Classification d'occupation du sol

+ CLASSES D'INTERPRETATION SYMBOLE

Forét Primaire FP
Forét Sacondaire F&
Forét Marécageuss FH
Régénération Culture Abandonnée RCA
Savane 58
Flantation agro-industrielle PL
Eau EA
Localité Lo
Muage et ombre de nuage MU
Feu FE

METHODOLOGIE (Marche a suivre)

1. Digpesar de deux images satellitaires Landsat TM gacréferancees
ek orthoréctifidges sous farmat Tiff &’ une miéme scéne, avec un
acart de plusieurs années sntre Fimage historigue (1950) et
récenta (2000]

METHODOLOGIE (Marche & suivre)

2, Disposer d'un équipament informatique muni das logiciels

de traitement des images Erdaz Imagine et du systéme

d"lnl"nrr;mzt'lun géographigue [(SIG) ArcView 3.3 ou ArcGLS
ou 9.2,

X, E\.bréal\rser par l'interprétation des images satellitaires du
site.

Sur base de la classification d’eccupation du sal.

3. 1.Interprétation par numérisation de INimage récente (2000}

3.2 8uperposer le shapefile de 'image récente sur image
historiqua (19007,

3.3.Création et interprétation du shapefile de 'occupation du
sol & partir de 'image historigue (année 20007,

3.4.Création du shapefile des changements de I'occupation du
sal, 4 partir de la superpasition 5: deux shapefilas de 2000
at 19&], suivie par INdentification et la numérisation deas
zones ayant connues des changements entre les deux
pariodes,

3.5 Aggregation  pour e regroupement  des  classes
d'oocupation du sol, pour le caloul de leurs superficias et
pourcentages respectifs,

Niveau de la dégradation

Par rapport aux trois sites atudids, le niveau de la dégradation
n'est pas le méme 4 cause de plusieurs paramétres dont;

- létendue du site,

- la croissance démographigue,

I"accessibilité aux ressources forestidres,

- La densité des réseaux de transport,

L'occupation du sol par la progression des activités

agricobas,

L'axploitation forestiére industriells,

- Proximité des rones urbaines et des marchés de
consommation.

D'od le tableau suivant:

Site  Superficie total Superficie perdue Toux % Ecart

Gemens 2414434 28 7.854 050 ha 00174 14 ans
Bumba 452147 1.165 45 ha 0,82 10 ans
Isangi 344 383 954,96 ha 0,545 15 ans

Miveau de la dégradation (suite)

1. Le site de Gemena

Site entigremant ocoupé uniguemeant par las intenses
activités agricoles des populations locales, dont la
production fait de ce sﬁ:-’ un des principaux greniers du

pays.

Toute la dégradation forestidre constatée entre 1986 =t 2000
qui est de "'ordre da 7.854 050 hectares, est causas
sesentiellement par les activités agricoles en plus de
ravitaillemant an énergie bals pour ces populations.

2. Losife de Bumba

Ce site prisents une particularité du fait que pendant la
période séparant les deus prises de voe (1990 at 20007,
en dehors des activivés habituelles des populations
locales sur les foréts, il a éte soumis 4 Mexploitation
forestiére industriells, d'oo les traces des routes
constatées an fordt sur image récenta de 2000,
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Le niveau de la dégradation (suite)

Dans ce site, la dégradation des foréts est de deux origines:

* Superficies occupéas par les populations localas est da
1.133,63 hectares soit 97,27 % de l'ensemble du site,

- Superficies dégradées par "'exploitation forestiere
industrielle est de 'ordre de 31,82 hectares, soit 2,73%
du total du site, essentiellement autour des chantiers
d'exploitation, aux parcs & grumes &t dans les environs
des camps des travailleurs pour leur ravitaillemant an
produits agricolas,

5 i .

Bien gue ce site soit actuellement attribué i Mexplaitation
foresticre industriells, les deux images satellitaires
analysées ont éte prises avant le début de IMexploitation.
La dégradation forestiére constatée est d'origine
principalement agricole pratiguée par las paopulations
locales, elle a été dvaluée & 554,90 hectares pendant la
période de 15 ans (1966 et 2001).

Forme de la dagradation des foréts

Quand un espace forestier subit une dégradation de son
couvert, il s'en suit une perturbation au niveau des
écosystémes de sa faune et de sa flore.

* Disparition ou diminution de certaines espéces
floristiques les plus recherchées et caractéristiquas
d'une zone écologigue donnée.

. Disraritinn de la faune sauva iE aprés la destruction
ou la forte pression sur leurs habitats.

+  Réduction chague année des superficies autrefols
occupées par les foréts denses.

*  Les zones occupées par I'agriculture continuent leur
prograssion de plus en plus et remplacent les foréts.

+  Réduction et méme la disparition de certains
produits forestiers non ligneusx.

*  La dégradation forestiére est aussi 4 la base de la
pauvreté des sols, dans le premier site il y a
apparition de savanes au stade final de la
déforestation.

Les communautés locales sont
affectées par la dégradation des foréts

Les pn*pulatians lgcales subissent effectivement les
effets de la degradation forestiere et en sont les
premigres victimeas:

1) Aprés la destruction de leur habitat, le gibler arrive &
manguer pour I'alimentation en protéines animales,
el pour compenser ce mangue, les populations
locales commencent a s'intéresser au petit élevage
des poules, canard, chévra et porc.

1) Elles recourent aussi a la culture maraichére, par les
achats des poissons fumés ou salés auprés das
commercants.

3) Les conditions de vie deyiennent de plus en plus
difficiles, surtout par I"éloignement des lieux de
culture par rapport aux villages, le transport des
produits agricoles devient un probléme pour ces
communautés qui ne savent pas comment évacuer
leur production jusqu’a la route.

4) La dégradation des foréts aggrave davantage le

Conclusion

Cette approche méthodologigue gue nous avons utilisée
pour la réalisation de cette étude de cas, est une
combinaison des technigues de la télédétaction et du
systéme d'information géographigue, que nous
avons testé sur quelques sites de la République
Démocratique du Congo, nous a permis d'obtenir des
résultats indispensables pour la mise en place, d'un
dispositif pour I'évaluation des changements du
couvert forestier de la RDC nokre pays.

Etant donné I'immensité de ce pays et qui dispose
d'énormes ressources forestiéres, cette approche ast
appropriée et devrait étre recommandée dans le
cadre de la connaissance de ce capital forestier, qui
doit étre géré d'une maniére tout a fait durable, en
wue de le préserver pour satisfaire aux besoins des

| geénérations présentes et & venir,

Lonclysion (suite)

Les résultats obtenus & lissue de cette &tude, ont
permis de mieux appréhender la dynamigue sur
I"évolution du couvert forestier, face aux pressions
de plus en plus grandes exercées par les différentes
exploitations agricoles, forestiéres industrielles at
artisanales et pour des besoins énergétigues.

Les causes directes et adjacentes de la dégradation des
foréts peuvent étre déterminées, et les solutions
alternatives peuvent aussi &tre préconisées,

Ces études peuvent constituer les outils d'aide & la prise
de décisions, dans le cadre d'un zonage forestier et
aussi dans ["élaboration d'un plan d'aménagemeant
forestier durable, et dans la préservation de la
diversité biologigque.

Conclusion (suite)

Ces résultats constituent une bonne base pour
d’'une part proceder a évaluation de la
quantification du stock de carbone séquestré par
la forét, et d'autre part pour orienter les efforts a
fournir dans le cadre de la lutte pour la réduction
des émissions des gaz a effets de serres dues a la
déforestation et a la dégradation forestiére
{REDD)
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EVALUATION ET SUIVI DE LA DEGRADATION DES FORETS
REUNION TECHNIQUE DU 08 AU 10 SEPTEMBRE 2009
SIEGE DE LA FAD/ ROME- ITALIE

ETUDE DE CAS DE LA DEGRADATION DES
EQRETS
EN REPUBLIOUE DEMOCRATIQUE DU CONGO

(Summary in English)

Par Christophe MUSAMPA KAMUNGANDU
Chef de Division Géomatigue

[ 2 Aved #e nEAR)

MBS O 1S oA R L, SO RIS B8 (b WSTara B Flangani
R gubii i CATRCral s du Coipd

DRC: Quick Overview

* Forests: 145 M ha or 60% of dense
humid forests in CA and 10%
worldwide

* Forest inventories: 21 M ha (16 M ha
are mapped) and 5 M ha with FMP

* Few studies on deforestation (FRA
1990) = WWF study in 2006 = This
case study on forest degradation in
2009

Definitions

* Forest: standard (FC>10%, H>3m)

* Forest degradation: the result of
changes which negatively impact on
the forest stand, in particular by
reducing its production capacity

» Deforestation: conversion of forest
land into other uses, with a reduction
of FC below 10%

Methodology

s Changes in areas of land use classes, by
comparing satellite imagery (LANDSAT TM
[ late 1980s - early 2000s)

* 5 sites (2/ agriculture expansion zones,
2flogging concessions, 2/protected areas)

* Land use classes:

- Primary forest

- Sacondary forest

- Swamp forest

- Industrial agriculture plantaticns
- Agriculture/savannah mosaic

- Village

- Water

Results / Deforestation (2006)

* Negligible / Swamp forests

* Deforestation / Primary & secondary
forests varies from 0.6% to 1.6% / YR

* Main causes are demographic growth
= small-scale agriculture & fuelwood
collection (pockets)

* Other limited causes are logging &
industrial agriculture plantations

Results / Degradation (2009)

* Case study / 3 sites
- GEMENA: high intensity agriculture zone
-BUMBA: medium agriculture pressure +
logaging activities
- ISANGI: medium agriculture pressure

* Degradation = Changes in area of
primary forests into secondary
forests
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%! YR DEF (PF&SF) |DEG (PF2SF)
GEMEMA (1986 - 2000) 1.58 0.08
BUMBA (1990 - 2000) 0.93 0.04
ISANGI (1286 - 2001) 0.60 0.03

® Process: DEG = DEF over 3 to 5 years
* Causes
- GEMEMNA: agriculture activities mainly,
and fuelwood collection to a lesser extent

- BUMBA: agriculture (97%) and logging
(39%)

- ISANGI: agriculture only

CANTI CTCCETEIES B9 MOL A 1R
DR SR | s, RO

CARIE [ CRANEEMENT S TCTURATIDE (70 A,
ANSEES 119 T ma
SOMCERIE A O B, PR

Conclusions

* The methodology (remote sensing +

GIS):

- is operational to quantify changes in
land use claszes

—is appropriate for the evaluation of
DRC’s huge forest resources

-makes it possible to identify the main
causes of DEF and DEG

* However, most of the elements of

the methodology dates back to the
1990s

* Considerable improvements could be
achieved, if support is provided to
DRC in terms of (i) recent hardware
and software, and (ii) ground
truthing
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AN OPERATIONAL
APPROACH TO
I*(]'R]' ST

hsssieg on oo Dasgradation
FAD Roms

s e -1 2008

Why the interest on Forest
degradation?

Is defired as “changs s within the hm-:n which mgub\.--al_l.l ulla the
snucius or undion of the stand or sike. ard Ih;ﬁc the capacity
o supply products and'or services” Fuﬁ.G\-FPA

Cr “fomst chgradation is a long-kem reducion of 1m -:n:mn ovEr
towards but not sucesding e minimum scos pled " fors

threshold.”. IF‘D‘

Malice the dediniticn iesl ia an issue.

Forst degradation:

Is relaked t= AEDD+ in Cimake C k

E:ﬂ ml:nﬂ:\twm'm. becauss iz actualy a precunsor of

é‘%ﬁbﬁ” o e g L ey "
Dagmdmnnﬂ.:and deforcstation ars strong by mlated and should b
Example of this in Chik we hovs no defomstation, butws havs

ion {kakogs sffect?, which b e referenoe we ars uzing 1o
—arm--a- bo_sucﬁa cendusion, ancient information may arewsr this 1044

How to face forest degradation
measurement?

Cng option: giving up
Cr, searching for good scientific soluions like:

Taking acvantaga of “system thinking" to
organize the scopa of analysis.

i.a., Considaring the forast acosystamn from a
hiarachical point of view psrarchicalheary. Frigagine
11550 (&8en T.F. H. and T. Hosksim. 1592 Toward a enified ecology ).

Given this approach, forest degradation

may be observed at diferent levels [Tom
the:

Landsc afee level (genetic implications, fragmentatian,
raproductive capaciy of faresl, conaclivity, amang oihersi

b even,

chemical reactions level oranism oz, s0i
rminarals)
Givan aur limkalions we fasawih dala and resaurces, we
Blways use 1o hawa at meoet inkarmation ralaked ko the inkereal of
I'EI'K'I'SI:‘EFE fevailo ssand I'.fE\"IE'I'ﬂ,D.l'I'?EE‘I’ faval.

The Chile s study case

Leval of analysis: Stand developmeant

Qijactive: tast an opsrational approach to idantify
arsse of forest degradation based on stock definition.
Maasuremant tool: Densitly, approachsd by the
stocking chart (Gingrich SF., 1267}

The forest: one the most impontant forsst typs in
southem forest in Chile: Roblke-Rauli-Coihue forest
types (MMha1.4.)

The data: 200 permansnt sampling plots from
Natiznal Forast Inventory (systhe matically kocated in
agrid of 5 km by 7 km., since 2000)

The Stocking chart

Slock is dafined as the “volume of all Iking Ireas mose than X
cmin rlilllaITBIEl 8t oragst I'BI?TI (ar apoye DUlass il nese ara

E]
(=}
%
g
mg
EE
aT,
o

h e

a minimum damatarof 7' cm. Bo: :zmalker Branchas,
Wwigs, foliage, Nowers, ssads, stump nncl rocts” (FRA 2005,
Faorest slcck is & COMMan BIm ussd oy for st menagears for
dascribing the optimal combination of Irss siza, growth, and
"%ﬁm ol Iraazin ® ELion ko & paricular manage mant

o

Tha stock is closaly re Ead 1o stand densky which rnphan how
1he growing space is occuped by ees in tha fomsts

Faresl mc-:iung '.a:ie-a according i company of oTEr
managzma nl

Hm»\armmhnglshﬁbb anouph 1o incle svan smal tees,
{nalional lerst infventary in Ghile nciude Trom 4 cm DEH tres)
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The st king dhart e presents the smie of the farest by mlating.
Mumbers of trees'ha, Basal Asea'ha and, Site space occupation (%)

7 &y i tw lj wncied bew climerile,
T TR TR IR LR SRR
# i U ST O 1 DAY WA TR By
Fuily
Brockiad R
A THametes

FLw depcn i Imms e man o]

Bl e T L T AR e

[

T Lo Stockong Loser Lamit |

wirking

ver O mommarss S bovwt pesing ashan ki
B 5 o mah . e parind o e

Hew dies this wiork For identifying degraded forest? The
case of Roblke-Rauli-Coihue forest type

camai

Undsr tha C-Line
&1 plois!

Testing sgaivet eal ity
37 sample plots were reporded as “degraded” by el brigades

| mT
B iBwem mwmgedremriy
bk “rhagrnca o (7

Confusing results?

The stocking char is not able to say about
‘quality of management’, but field observation
doss.

Figld obssrvations are not able to see stock
of forest directly ires doss not kt us % the fareat)

Let's recall the &1 sample plots located under
the C-Line, figld obsarvation only detected 21
of those, 40 were missed 11,

Conclusion & recommendations

The stocking chartis an useful kol for aidi nizi
degradad frgeets et
The stecking chart assume good management practices,
The field obssrvations and skcking chart acting together
improws the identification of degraded formst,
It is recassary and required the presancs of a national
farast inventory under permansnt bases,
The stecking char allows for chjstive comparizon in ims,
i2., monitoring.

— This practics is Tier 3.
The degradation invohes mos than stocking, as such
tigrarchizal theory help us to deviss suitable tools for
maasuE it

Capacitation & fraining is a key issus in reoognizing fosst
cegradation from iel?

Cparationalizing imply a practical methed for checking
degradation from the productive perapective.

Wea arz tiying now a quick mathod for defining in fizld the
degracation status, by using Variable sampling plots
(Bitirlizh) and Prodan samples.

Wz are dsorying approaches for the other hisrarchical
levsls of chesrvations, moving kaard Landscaps laval
remate sensing material, spatial analysis-fragmentation),
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Meosuring ecological
impacts from logging in
natural forests of Eastern
Amazdnia as g tool to
assess forest degrodation

ks W Levatiai
Jation O Tusade
Thaemas P, Holmaes

Forest management and reduced impact ==—-—u
logging (RIL)

< I 1956, an experiment in
Faragominas compared casts and
benefits of CL and RiL {Holmes ot
ol 2002).

+ Showed a net income from BIL
15% higher than CL
- = prodectely in dhiddisg and ey

chinck e vt b (395

- o Fiwind @l winrlibla cos1s [12%)
- o timbsr sited alies hegging [ 78%)

< Main canstraints for adepting
sound Fl are not related to
costs.

Objectives

.,

To present a method to assess ecological impacts
provaked by logging, based on a study conducted in
1596 at a forest site in Paragominas, Eastenn

Amardnie

.,

This method has being intensively replicated in the
st 14 wears in IFTs Fisld activities
- Damagpe Lo Ut oo Tess

- Ground damagd

- Tisnbi wiasse

“-m
[

Methods

< The experiment was condudted inthree 100 ha farest
blocks {1 RIL, 1CL and 1 unlogged|

+ Before harvesting, IFT conducted censuses of all
commercial and potentially commercal trees (= 35 on
DLEH.) and established permanent plots (1% of the
anea)

< In the forest block harvested with BIL, harvesting was
planned

vl sleidding of log
o Tl g P b s, ]

g of roadk dnid ibid

U,

part of thi per
« The CL operation was conducted by a lagger
Harvslisg eraw silh
Sdrerpinh winii pikd o

Skidding e wiste 1o @revidind with preche infermanios
Fraati Faling erina
Mo girisin o @lannkig Hesecilid

v-lhejub-Traning
b rb

. [ ==
Damage to future crop trees
B [ -Adspied versonof
- i i
s gl L
——
ot o,
’ ey [T
A ST o
— —
[TTT] conducied sbout 20
x e e miznthi
Aarvest

Ground area disturbed by logging

I o s theie 20l imgact of héawy machinéey on the
Bowiil 1ot

A ssmenst is made by maaswring in the lekd the 1ol area

of foad, log dicks and skid trads sstablishiad Tor Bane
A vuchaician uied @ S0-m Lige 1o measune the length end weds
ol wwary raad, akid bl and log deck in beth hanst snis

Thae dinectos of eviry - Wruchu e Ml e win recorded
wefth s corajai o pearril L mapging e fenures is the offoe
Sasfincan ot il ik i £ it

rbane

ARhough compactass wak fol mecured, did
SEweTity wik eslimated
Ewary 300 reartins aborg il kel bk, H wins swileated mestsr
runvarl sl s iegresiand

hth o thiio ibddl bl

Sarnpling uniwark & sisghe s sxns

I |
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Velume of merchantable timber wasted

.

Thi valume of timber wasted is the differsnce
between the volume under “ideal” logging and the
actual volums recovered

.

Causes of timber wasted

- mimrkear felled and not found by skid

b otk Beacausie poor falkng caused logs o spht and

lase marchantabiboy

il balt an the log deck

- Rt wasbid biCiuse Ooting stumgs wans Lo high o
i 10 posod brucking of Belleed logs

- poor fallng lechngues

.,

‘Wodume was measured by a orew of IFT technicians by
measuring the area and the length of timber portions
wwhiich cowld be harvested but were left in the forest

Results: Damage to future crop trees

Rindhacid |mipact Logilng

Fallrg Bamags
B Hrom athar
activithi
zarragest
Aecorsaring 024 (54) @11 (4% 034 (&0) ai7 |57
- Curmages which
Mo sign af e e = Sia praszhes fas
rn 026 (63) 005 (21) [P ETET] Qs {17) By
i ere > 23
Dying .34 [15) 054 (18] [RTTES]] o0 jly | ‘gherinclthn

Tertal
Impacind

O (255 20 (#2]

0.5 (14900 23T}

Results: Ground area disturbed by logging

Reducad-impact
bl g
ha fiD8  mefeee e B00
ha harw ha
std brbeci

Leavenitonl lagging

L
it v it

T e
- - =
==

Results: Wasted merchantable timber

Timzer waniedin fe
L slock wan almask
R {20.9%) ol the

High aumgs 026 0io wolrme. L. grovoisd
winind s of 7.8%

St hags 047 031 ol mercharishis
Hmzer,

Buckifg waite 1497 OEs

Lo kest 0496 008

Total ferest A0E 1.57

L dinck 147 0Ed

Discussion

.,

The main purpose was o present a simple method to
assess forest degradation and ecological impacts
provaked by logging.

.,

Despit e current develapment of remote sensing
techniques able to identify in 2 coarse scale the
averall ecourrence of sound P indicatars, field based
mathods are stil necessany to evaluate the quality of
forest cperatans and ftheir ecological impacts cwer
the fonest.

.

It i= still necessary to rephcate the method in other
regions in Amardnig, taking into account the deersity
af conditions.

Conclusions

.,

The method used o evaluabe farest degradation and
wrological impacts from logging presented in this paper has
a large patential to be disseminated to other regions in
Amordnia and surrounding countries,
A5 main advartages, we can cite is simplicity and viability to
b used in different contexis
Mexzuremnent of roads, log decks and skid trails can be
imgroved in large scale erterprises using recent GF3S
techncliogy
Methodology stll reguires validation in ather forest types and
iechnodogical alternatives, mainly considering CFi
cperations
< The methed should be dsserninated to other FM centers,
training centers, universities and forestry foment
arganizations and agencies.
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Reporting forest degradation
under UNFCCC

Danito Mollicone, RO

CONTEXT

- Lrcker LWFCCC: no fowmest delinition ard no T st degradation definkion
with a land based re porting approach

COMNTEXT

- Urnicker the Kot Protocal: a famewark forsst dedinition and no losst
degradation defintion with an activity based approach

- Uncker the sapsecied RECD mschanism: lorest dedinition 'J and forest
degradation dedinilion ?whhmunﬁ'lyhua-d approach

- In the coneat of LMFCCC thes am no dedinitions thatsxphin changsa

sccuming within a bind use cakegony

ipats KP forest related activities

CONCEPTS
REDD forast related activities

IPCC mathadokgy

KP and REDD activities = Forest s cor (AFOLUY IPCE)

Cicforestation = Forgat land corvened fo other bind

Forcat management
Dogr.dr.:;:n

SMF 4 = Forgsl land mmaining fomst land
Canservation

Rsferastation
Afforesiation
EnhancementF C S = Other land comearied bo forsat lard

65




IPCC mathadakagy
Carbon stock changes: five pools

+ Above-ground biomass )
L biomoss
+ Below-ground biomass

+ Deadwood dead organic
+ Litter matter
N E'I:'i -5 nﬂln-?.ﬂ%-l

| organic

AC = AC,p + ACy, + ACLy + AC s + AC-,

IPCC mathooakagy

Changes = Gains — Losses (by pool)

[ 48 |===| L

PN

[ e [—[ow ]

— Lncreased due to groath |

[s]

Emisgians due 1o diserete
—
ewents, i.e distubances

Emdgsions due To continuss

— prosenses e desampadtien

mle  Tranigfer between poals

Gain-Loss, or default method:
consider all processes

ﬂcﬁ = Ggmw-rh

ll:H:L = Lwaud -removals * qu:lwnm:l * Ldisrur'bunczs

IPCC mathoookgy

.Stock Difference” method

ﬁc=cz-aj

AC = change of carbon stock

€, = carbon stock at time 2
€, = carbon stock at time 1

for one year: AC = (‘C’z - C.'I,l/:’fz - f})

Gain-Loss (default) method
for Biomass

|AC, = AC, - AC_|

AL = change of carbon stocks in biomass
AC = increase due To biomass grewth

AL, = decrease due to biomass less

IPCC 2006GL

L1

—_— [neressed due 1o groath

— Emigsions due to discrete [ L

events, ie. disturbances
Erfissiang d\.t T contimous
procesged, i.e. dessmpadition

e Transfer between poals
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Integrating Forest Transects and Remote Sensing
data to Quantify Carbon Loss due to Forest
Degradation: a case study of the Brazilian Amazon

Technical meeting on Forest Degrodation
A FORA

-1 Sargbermitaar 200%

Razrver, ILaly

Carlos M. de Souza br.", Mark A Cochrare?, Marcio H, Sales?,

Remoie Sensing Detection of Forest Disturbances

A

+ Imvasion of @ctic s s
+ Spmad ol pathogars

« Changas in rel primay
prochuciv iy

. L o
Peres ot al, (2006), TREE il i

« Mot hishar_rrdlar aflanie

[ Deforestation vs. Forest Degradation

Do sied arsa fior planistion, Sinop-MT

|
Selectively logoed forssl, Sinop-MT

LT

+ Farcst degradation _n:hﬁ'-i as a byps of land modification.
which mears that the criginal land cover structurs and ool s
bax it is not mplaced by other

v ¢4 -1 r
type of land cover byps {Lambin, 19530,

= For the purpss of REDD, we ars imkes sted in monitoring sdudtion of
C stocks.

Monitoring Forest Degradation

Ronas = i m Reosos =4 m

= Mare challenge than
monitering deforestation.
= There are seweral methods
o defect and monitor fonast
degradation {GOFC-GOLD
REDD Sourcebook].
* Methods:
+ Visual interpretation can
easily detect canopy
damage areas in very high
spatial resobation imagery.

* Speciral enhancement is
required at lager pined
sizms.

Objetives

Present a brief review of how remote sensing has
been used to detect and map forest degradation.

Show how carbon stocks of degraded forests can
ke characterized using rapid forest transect
SUMYEYS,

Demonstrate how field data of forest carbon
stocks can be integrated with optical remotely
sensed data to regionally characterize forest
degradation,

Discuss the challenges to integrating fleld-derived
carbon estimates with remotely sensed data.

E Normalized Difference Fraction Index - NDFI
GV 0 — (NPY 4+ Sail)

NDFI=
GV + NPV + Soil

GV
OV =
= ) — Shade

-1 =NDFH =1

MDFI b b mosdernte ! . I

Souza B, ot o (2005)
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Dynamic of Forest'
Degradation

Degrataion signal
changes fast.

There is a synergism of
foreit dapradation
processes that can reduces
mare C stocks of degraded
forests.

Reccurnent farest
degratation is expected and®
creates even mone loss of C
shocks.

Annual monitaring is
reguired ta keep track aof
forest degrataion process.

C Stocks Change vs NDFI

AGLE . HDF

S EEEEEERER]

HOFIVd s

Challenges to Monitor Forest
Degradation and C Stock Changes

+ Monitoring forest degradation requires well-
documenting forest disturbance history,
specifically recurrent degradation events and
time since last disturbance.

High spatial variability of forest biomass requires
site-specific calibration of RS and AGLB.
Monitoring degradation requires annual
acquisition of satellite images bacause the rapid
changes in degraded forests inhibit detection and
mask out the intensity of the degradation after
ane year

Challenges to Monitor Forest
Degradation and C Stock Changes

Optical remote sensing technigques presented
in this study cannot be applied in regions with
intense cloudy conditions.

Correlation of NDFl and AGLB of intact forest
and forest degradation classes collapses after
one year after the degradation event because
the MDFI degradation signal disappear fast.
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By
Dir. Eliakimu Za

Tarz ania:84.5 million ha

Ferestiand of 35 millicn ha:
= 18 million are resamnved forests,

= 2 million hectares ame forests
in national parks and

= 17 million hectares (48% of all
forestiand) am unprotecisd
forests in gene ral lands.

Defurasta_ticn B

yrin the general land
forests.

REDD credit= Country improvements Vs basaline
scanario

Deforastation basalines
» o= af foraat enea, that ia, com land uss changs: ues
rlbtllmﬂltr&nmurrﬂﬂaimﬂlm__ RS

Degradation baselines
» Io=s of blamess shackwihin 8 formet: No historcal data
avallable

Enhancement baselines
+ Incrameantal changs in biomeass stock within & forest: Mo
hisbarical data avaiabkE

¢ [Kyata: Think Global, Act Local (K.TGAL) i:
* o &oearch and capaoky buldng program,
= immsigoks possbiibes and potentinl for CFM of sxisting ratural fosst to
be inchaded as anslgble carbon mitigation ac 4

+ Resaarch teama in faur regians:
* Esst Africs (Tarcania),
* Wast&frica (Senegal, Mall and Guinea Bissau),
= PNG and,
* the Himaloyas (Mepal and India).

+ Maasuring :

= sequesimion in uMn; forsats and rechuced emissions of carbon by
mvaiding de gradmtion

Started in 1900's

Low spead: To date 17 million ha unprote cted

This iz whera most deforestation & degradation happen
CFM retard deforestation in unresened forestand.

They transform unsustainable manage ment of existing
natural forests, to sustanable managament

Hewwenvar, on?fﬂ 1% of the country's fomsats am under CFM

dus to lack of funde and capachy.

Accessing carbon finances could potentially provide
Incantives for more CFM establishment.

Challenga:

Shoul detemins and monior carbon stodis

o dekermine the rabe of
todeterming the rale of
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» Carbon Assessment8 || [(F. WSIR Consists of:
Maonitoring h!S L = A handheld compuer with ArcPad™ 6.0 sofiware and
+ Stock changes in L e connectzd to GPS T .
managed CFM and i 2 = [tis easy fouse
unmanaged forests in = g used fo ocate:
proximity B . = foresiry boundaries
» Done by local = sample plots and
ccrnmun'rt_ies themsealves . : » recoming measurement data
T O 3 i = With a step-bysiep guide to the proced :
* Use IPCC GPG 2003 g communities were frained in 3 chort time and were able to
uez the syetem effectively ¥

: e The following frees stand parameters were computed:
B NEEp + Denzity i.e. the number of stems per ha (N}
 Pilot survey to estimate vanance and number of + Basal area per hectare (Dominance)(G)
sample plots * Volume per ha (V) and

i Locate the sample plots on the ground * Dry biomass [ carbon (fones per ha)

v Measure the dbh of all trees % Trees volume and biomass were computed using
tected local existng allometric functons for the

v.Set out the sub-plots for the grasses, herb and
areas.

fitter data

ui Take soil eamples randomly within the plot # Computation were fitted on Ms Access database

+ Since forests under CFM are efficient in
carbon storage and sequestration:
= governments are argued to consider CFM as
part of their approach undar climate mitigation

policy

» Since there are no data on carbon stocks
= Studies on forest inventorias using
methodologies such as that developed in this
study amre recommended

Toial m
R
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Maonitoring Degradation in the
scope of REDD

FAQ - Rome
september 2009
Michacl Kkl
Arira Rgkate
Dande| Plugge
Thaomas Baldauf
vl bund. de

Case Study: REDD-FORECA Project in Madagascar
+ Daration: Pras |, 2007 - 69 2 )

+ Brarlingyear: Juby 300

+  Donorm BMI, BMELV, 500

+ Pariners: MEFT, GTIPGM-E, laereooperaion, ESSA Faser, +T1

Pikok sitam

- K Giroop: Misrisasies, & ;

- OTE/PGME : Taisjcasier, Trimsnunpetsacn, Huso R,
Murizrss

* Misgon and sbjactive:
- Towppen i i e ol T
reschaninn mducing dw emivionn of GHG from dedamaiaiion sd
degndsicn of forenis i Madagaacar
- Topartidpas m b aooeprion of 1 &
sazhucge of quotas ersivrians = REDD
+ Exguekd rmilis:
— Devaloprasni of o REDD sathodalagy for Wadsgarcar (aticeal § 1
- Jmp i of ik pe of itad otk bocal eval  Warld ‘_
— Diffarios of ks of REDD PORECA

rpmwmcf

Biomass sundey
SOCH -eCOnomkc Study

Economic sbudy

Case Study in Madagascar: Workpackages

= carban budget
= causes of deforestation

- economic aspects of
timber use

Basaline &
Incentives

Case Study in Madagascar: Causes of deforestation

77 N\

Cawen ot
Asturatatizn and
= Canoeg vl dngrmntizn il for the asehie
framewark R = Byl for
a Mo rndlectinn =s Inenhan cyTiem
e alen smd
» Dialasrsdyr Argradinian ik mealaleon

= Fephinriney

wari s, Lo
Y

Case Study in Madagascar: Causes of deforestation

*

e | ¥
MEEDE AND  |s— mnsm of sotcsrsiston ant-depmtoten
R LSES o Ferimaim:
o ANALYSIS [ bt bawmien e |

1. Households with Righ iecomes binefi
imhiafis S paod housidali feomm tha
i AL

2. Houselbab with bow i Coines ave i
digarnicdant o dier sstation and
degradation

> Maasunas o combal dedoresta ton £
digradation will sl thi pocrest
horsaholids tha irassl

> Rimgecl the Millersium Divelopment
Groaks
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Case Study in Madagascar: Biomass Survey

Tims 1 Time 2
Satellite mmck “Forestarsa “Forest arsa
sarEing changs:
{EC-phass) Dieforestation
Field survey ....‘ .‘.. S n stock/, .'.‘ .....* .‘. 3 i
{in-gitu phass) / change

Monitoring Deforestation & Degradation

Drigradafion
MNonforast Mon-sforess
Tive 1 L

Ferest Avaa Changs! Dafirastaton

Problems with monitoring forest degradation
in remote sensing

o AunkE

Bhamarss stock limet Binmass stack time 2 Bigmrass shack bime 3

Mot detectable by remote
sansing Imeadary

Stealthy degradation

Detlectable by remate
SEIEING Magery

=> Classification errors

Problems with monitoring forest degradation:

Uncertainty
e———{ " Assessment Erroes |
e Modsl Errors

Problems with monitoring forest degradation in
REDD: Reliable minimum estimate (RME)

[ ———
"

cive
Birraan spbrepis by doepin
L g
I ...... Rnmoie sgrming,
aciboas
oo v
e archns —_—
o penessTInt 20en B LAmim, 7 eyl
aaraphog wror T
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CASE STUDY ON: FOREST RESOURCES
DEGKADATION A CCOUNTING IN MONGOLIA

Or Hijaba Ykhanbai

Methodology

Forest resources degradation accounting
is similar to other natural resources
accounts and it should be carried out:

i. Physical accountin
ii. Monetary account

Introducticn

Maungolin is o traditional sgriculty . dominated
: pulhﬁuh:rl:‘n:lmlndkﬂol m:d:“!m . by

- The forest area of Mongslia is 127 million ba and  tetal
growing steck is 1.27 billion cubic meters and the volume of
commercial foresi about 3919 million cubic melers (206086

L] Forest de gradation aceounling corsidered. as value of the changes
of extent of forest esources and its  adjustments with economic
develspment indicatars of the country

L) Traditional calenlation of GO in National accounling syskem in
Margolin underestimates the troe value of natural resoumees and
essentinlly igrares the value of natural resaurces ard farests

Almost T0% ol comnunity membsens sursiyped In Batsumbsr sum, Tuv almak, In July
mm.lai Mm:ﬁr‘rﬂ:n -] hgmrmm oitwr MR, and 53% of responda nbs
o ihat ltalso highly Inipeoting fothe looal oommunily ks Bhood

Physical accounting
Physical accounting dafined by forest ama by stock

Physicsl accounting by stock is defined as:

OPENING STOCK - quantity harvested+ timber
growth- quantity by deforestation - reductions in
stock due tofire { insects +~other changes=
CLOSING STOCK:

Value of the resources at the beginning of the sccourting pariod (Vi)
are defimed e sl fing ()

Rt
Vo =E —-—-
{1+ r)E

Inkermeadisbe oot of resounoes:
[ £

2 TN — A
ey
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Macroeconomic adjustment

mmm

(35 - Geowine Saving

R

Resalis

Comparison of “grean Net National Product” wikh Forest
mEsoursas degradation 1o the Gross National Product of Mongolia
for the paried of 19762006

#0000
atxn
amoo /f—
300 A
§§ amooo K.
] s J‘{ —ap
byt J___,-"‘H ;‘:!
Frever .
.

TETA A HeE HED IER NN XRR A

E—_.-t;ll'h-lnll-!rddn-lt P

L

,r‘.-—',f/;/f/

The lower level of interest
rate (59%) is more
comparable with discounted
imcome valne of forest

grow il

captum is comparatively” lower
it equal to ooby 3-5 % of the
al rent. Most rent moomsa
is eamnad by privaie companias
and illegal loggers. T
a forest taxation & momn u'mg
uld be improwisd.
-
The weakness of this study is ii's inability to capiure all the
environmental benefits of the forest, incloding carbon statistics.
In the future ako possible to compare Forest rescurces degradation in

the framework of Emvircnmental Accounting in the county, and
address it for Sustainable Development approaches,

Results

The results of this  study shows that degradation and
depletion of forest msources have increased from year
to year during the entire study period.

Thigis due toexpansion of
forest fire and insects, the
legal and illegal harvesfing,
and the guick growth of

numbers_gE hvestock.
i A = e |

= =

* This study is the first effort to apply
forast resounces accomting in
i Therefore need
and institationalization for its ul'ﬂchl
nse

* The ratio of forest resources
degradation is comparatively high. so it
requests for more appraaches

* Econvmic incentives and instruments

and lesses from forest and steppe

* Thers need for specific case studies of
Fomest mesources adlation
accounting at local level
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ASSESSMENT OF FOREST
DEGRADATION BY LOCAL
COMMUNITIES:

THE CASE STUDY OF GHANA

Bomink Bimy ]
Fromcis K. Devomos,
Lrsrence Jaemmag.

FORESTRY RESEAACH INSTITUTE OF GHANA

INTRODUCTION

+ Degradation of forests in Ghana is alarming

* Forest land declined from 8.1 million ha to
2.1 million ha within the last century

* Remaining forested areas are in poor
condition

-

Degradation impact negatively on hurman livelihood
and the envirenment

Therefore urgent measures needed to curb
continuous degradation

Hence an ITTO-funded project implemented by the
Forestry Research |nstitute of Ghana (FORIG) to
rehabilitate some degraded forests with
collaboration of local communities

However, due to limited resources proposed project
sites had to be prioritized based on the level of
degradation

To ensure active local participation & transparency,
indicators for assessing degradation were

developed in collaboration with the local
Fatizsla T 1Al ) AT A

"

"

' Deveiopment of indicators

* PRA and workshops were used
* Questions focused on:
— present state of forests as compared to about 20 years
BE0,
— products obtained from the forest some years back and
which are no more available,
— fertility of the land at present as compared to some 20
years ago, and
— present state of streams and rivers in the forests
compared to some years ago
* Answers compiled and list of final indicators agreed
upon through four separate workshops with local
communities

‘ [ndicators used for assessment of degradation

+ State of flora resources: timber and NTFPs that
communities depend on (Biodiversity)

+ State of streams/rivers in the forest (Protective
functions)

+ State of fire incidence and soil fertility (Health of
the forest )

‘ Method for assessment

* Vegatation survey for the assessmeant
biodiversity

+ Habitat assessment method for assessment of
protective function

* History of fire incidence for state of health of the
forest
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RESULTS AND DISCUSSION

Percent of kocal respondents indicating rescesrces obtained from the forest in
the past but which are ne mone sailable [total respandens [M]= 4415

climaie conted' mgalatond 3 ]

Eoviest praduts for fond 3 1

plani meteriak2

Tee prducts |

M MR 9% da% IR 0%
Perceat of total mspoadents (¥

Indicators of degradation provided by local
communities

Fire: presence of burnt aneas and fire adapted grasses,
+ ol erosion due 1o buming of grasses;
+  Fire related suspended particalate matter,
+  Reduction in ol fertility
+  Beduced water sepply and qualty,
+  Reduction in forest food, medicines and herbs;
+  Decrease in game, wild animals and binds;
+  Reduction in matedals for shelber and households;
+  Fedu in income from NWFPRs
+  Eeduction i rainfall amewnt and pattem;
*  Dasb nof plartations;
Seduw in provision of services |e.g. shade and wind breaks);
+  Wegetatiee cover desbruction

Summary list of final indicators of degradation

! Number of plant species in the forRst

2 Level of soil fertility as indicated by the
prasence of indicator plants

3 State of riparian vegetation

4 MNumber of plant species used as Non-Timber
Forest Products

5 State of fire attack in the forzst

Field irventory were based on these indicators

Summarized results on levels of degradation

= Advran ks bl m Aenkees BR mRare s bepn BR m P Remin m R w0 S dbem e R

153
|4
E La
E ]
o
®
5 o
A
o Ml E-al 5 B
Sl barls iy Beal oy b lnwlueden NI TSspams iknul beellk
Wl

CONCLUSION

* The approach relies on skills that are locally
available in many communities and indicators
based mainly on visual assessments

* Casze study demaonstrates high patential for active
mvelvement of local communities in the
assessment of degradation

* This assessment could be replicated in other areas
upen improvement in local capacity

* Howewer, the only constraint against such
replication and capacity building are financial
resources

RECOMMENDATION

Meed to bulld capacity of local communities
Tallor-made manual for local communities be
produced

Guidelines for the development of indicators for
assessment need to be made

Approach could be improved using statistical analyses
and additional indicators/data including participatory
mapping
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Lardd Degradation Asssssment in Drgands (LADA):
A focus on the local level asssssment

Sally Bunning FAC, Land and Wakr Civisicn,
Hatural Rescurces and Ervimnment Depantmsnt

fior the Technical Mestiing on A8M of Foresi Degradation 8-11 Seplember 2000

WHAT ARE WE ASSESSING ?

Lond degradation (LADA definitian)
“The reduction in the capac y of the land to
perform ecosystem functions and services
that su.p:r"" society ard development”

Status and Trends of degradation (& improvement):
* 5Soil properfies and soil erosion

« Wter qualify and quantity

+ Vegetation/|and wse and biodiversity

Causes & Drivers: focus on human induced degradation (SLA)
* lard use management practices

* capacity (krowledge, equipment, access fo services.)

* palicies ard legislation (tenure, market, PES. )

Impacts an
* Ecosystem services: Envirormerital, Preductive & Sociceconomic
* Livelihoods: Matural, Physical, Human, Social & Financiol assets

Assessment Process, Methods and Tools
Participatory Process

Multi-scale
= Global kvel
« Mational lavel
« Local Leval

Integrated (human and environmental )

= Sociosconomic (velihcods and vulnerability analysis)

= Biophysical : soil, water, vegstationbicdiversity ; on-sie
and off-gite dwiderwatershad’ landscaps kval)

+ DPSIA and ECOsyStams analysis

OBJECTIVES & OUTCOMES OF LOCAL LEVEL LADA

OBJECTVES

. 1o 28lsbish 4 basalina of LD infamalicn at lozal scak

2. 1o provide basia for a (ulura) LD monitoring (gec-relerancad sysiem)

3. 1o validale 1ha LD Hol Spots (GLACA-MOV) and national LD
Bssasamant

4. o anake causal 5 Of [and degradalion and humanisacio
aconomic 1aclors (Crivars - PREsunas - Slaka - Impacls - Responsas)

&. 1o idenlify ramedial action Tor sustainabie land managament {SLM).

CILITDDMES
Methods and Toals

+  LaDa-Local manual (parts 1 and i)

- Local Study Am as assassad
Cocumentation of SLM measures jusing WOCAT 1ook, incl cosls
ard banaiis)

. gwuﬁulum'mr wraining {in LACA counliias and by UNCCD membsr
8

Degradation types : National (LADA/WOCAT) and local

'W: Sol wroslon by wakr
"Wt boas o bopsal] by wibar
'Wyg - guily emsion
WM - MEEs Mmoveneris
W - Tk ansion

F: Soll blophysioal dakrioration
Fu - compaction: iy ramging or maching
waighil! mnnl?w o g5
F¥ - paaling of poras o crawkon of
impanious layar atsol STecs oo Loting

W -coasiyl arsion infitraion of rerwaer
Wi - offsiie aNacts (ediments, Tieoding - P - wirkriagging. human induced
gz:lnnu'pﬁm bzl pacdy falde)
E:'Wind arvslon susidrea of organic sode seiticg of

Et . loss ol dopsod by wind
Ed - defliion mnd dapaskion
En - offsiia afcts of winderozion

Pu-b:sulhh-pmd\m furction dus to
oo ion mining eic.

W:Wagstuilon and blodks raly dagradation
Cri - lartiity dading :ﬂlmmu o Wr - meduchion of vagetation cwver

fLy T} % ﬂxﬁl Wa-qualiy B rpecies compon tion decing
Jopching ity mining. fridation and [abova Bnd balow ground)

W - PeUEd HoMASSEMIUCion K D Cklr
ca -:u\:l'lci.hn f="1 ol =i pH) 1
maierials

Co-5e polulionwition mibng, foras firg, aic
(=18 ﬂlnsl.hrn'l“hlslbﬂdhpml H: 'l"lhrd racation
aalng 12 & productvity decling Boation S0l moisdung probiam
H:\ wmrq.lig' dechne (polukon)
Ha -waker quanily Doling [gordwaies
surlac waikil

C: Soll ahemical dakerioration

Rapid assassmant of vegetation + land usa

1. Cbtain an cvardew ol vagalation and land usa patierns

2. Meke a rapid asszssment ofvegelation in each LUT
1. plant ared litter cower
2 structurs and composhlon
3. hobitst snd spsckes diesreity
4. plant heal th'vigour
& productivity

[BM'BE inilial ideas on ralalionships bakwaan wagalation and LOXSLM

o -a-Ha-:uofwgaum dezradation on srosion, sol quakte, the waer oyck,
bicmaszs' pmduchullg and livslhoods (food, other o In.wlnarlbcli,l]
- whiects of SLM pradices on e gelalion resources nr-d productivity
=#lo help sakct dataibd assasamant sils

4, Conduct Dalailed azsassmeant of slatus and rands

- oo pasirs qualivgcordiion
- fom %h‘dm?ndmndn
- natural veoskation in aroplands
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Focus group discussion on vegetation resources
1. Ideriify plant indicators - ¢ hangs in pasture quality (31 + sl quality (2
2 Infermation on the grazirg regims and stocking rats
2 Information on firss, drought riskirssllisncs and coping sirategks

4. Infermation oni lwe and regulations that sffsct vegetation quality

& Desarlbe tha reasons for cumant v Jmaim stahum (and changs dynamics)
ok up from hausa hold iriorsow s, iochnical spacialists, secondary infomaion

Analysis of Effects on Ecosystem Semvices LADA [N+L)

P Productive services
+ P1 . preduciion (quantity + quality}ind. stiects an biomass; and assoc. risks
+ P2 — water [quantity + quality] for buman consumplicn, animaks and \p-agalmm
+ P3 - land availability

E Ecological servicas (rgulating + supponting)

+ E1 - water cycke thydrobgical mgimed
+ E2 - arganic carbon contert (5ol

+ E3 - sod cover vegetation, mulkch) |

+ E4 - condition of soil surfans {e.g. crusting) |

+ ES - nuinient gycling

+EB - sail formatizn

< E7 - biodhversity

+ EB - gffects ongreenhouss gas emissions

& Socio-economic services + human well balng
+ 51 . spidtual s ethehic. cubural landscaps. hertags vaks, recRation, bourism
+ 52 - education ard knowkdge &.g. indicencus)

+ 53 corflicts
+ 54— food security, heahth and poverty
< 55 - infrastnucius private and pubic (buildings. roads. dame, sic)

CHALLEMGES AND CONCEPTS
Az wilh Torast dagradalion assassment

Degm:lnm:n ] B pracass 5o W nead to assess

+ type ardd severity of land degradation (cbrersation)

+ lared condhion {quality and quantity of sol. waker and bickegical B soroes)
{reezar me ni ard cbesrration)

+ changs (trend cvwer reosnt past mm:&nm finformation from lard users
e chnical secton, polioy makems into account varying perceptions and ko
lack at histarcal somiext o understand land use s bshavicur and policy
dnd:ions]ba:hn-dn.pbg LUCT anakysis at naticnal ksl
+ Imipacts (human; snvircnmental} and therby delemine mmedial measuss

Problem of Baseling : wo comparison iz important in the ficd to compar
degradsd and wel managed lard (5.0 betwssn fiskdz, farma, catchmentz)

+ Aim :natthe assassme nt il=slf Dot the capacity to usa resuls 1o inform
decision making jby land usars, lchnical sectors, policy mekers) and
action ko iITIFI'lJ\'B land resawrcas and BEE!S}'B'BI'H I'I'ﬂ.ﬂ@l'l'ﬁl‘ﬂ (Prevart ;
Mitigake ; Reslomiranakiliiats)

Closing remarks

= LADA local is being odapted and validated in rergs of situatiors

Manual ovoilcble

Requests for scalimg up (How cor we collaborats with FO)
Technical collaboration b:hmm LAGA and FO forest

degradation process

= Suggastion to prepars o forest degrodation medule for LADA

Details an becal, mationa and glebal level assessment process on webalte

og.org/nrdlada

Pleose see also the LADA fliers
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INDICATORS OF MONITORING AND

FOLLOWING OF FOREST HEALTH IN
MOROCOO

AESBRLF.
AEDELT.
u JBHEHT.
A 3, Technioal Mwirg on Forsst e graduice

A Forms, Hisdy, O pTRE | @-10 w06

Imroductien

-

@ milion hecanas .

*Matral fo s 3 ]
samilbnha e k3

#Rafomsiln

# Tabkicloihs olfa
33 milon ha

FOREST MOROCCAN: rich and divarsa haritage

‘Woodind -

E&0.000 ha

T e

O3 neuralaoceysems of whikh75%
Fomst
- O 8 000 il spsckes Inouding 1%
= @ ndarnie
7 000 plare: spackss Inluding B,
@ ndamic

N 54 SIBES ncluding 20 Waikinds.

W (gnorance of the extent of damags

STRATEGY: 3 complemantary monitoring
system installed

Frojeot FACQTCP-MOR-3101: In the Middls At pliol area { 2008 o 2008)

¥ 2. " Phywosankary watch *
e thodologies Sy stam

retain the indicatons thet am simple, rapid snd

Methodolog s

1. A metwork of pemmanent plots
sys@matic mash of 8 kom x 4 kon

Thea siandng polni ol mashi:
Jbal Toublal SGE) o
I=11TEEN ot ¥ = 3453 200

e g OpeTatian

, conducesd in

T T e S5 callaaration with
| e MF {Matianal

forestimencory)

k)

La placette de saivi | PP ————

% Cemder determined by
Uecgraphic coordinaes

& Selection of sanapkes trees (1)
stems deminant) in spiral

e e From the center of the plot

& Replusement tress in cuses of
disappearance

[EreTa—

Methodolog s

Systematic Metwork &8 lan
[2.Toom: |

~Parmes ul plot
Folkew abpothaly tha large *__.—-—-'
nemnmual changes ofthe g -m:.mnm... + Praciead
 haliny of koras: sonds HandBa ok
ek sppllasiien luput
-De sttt

2 nowiors by Provincg
2 oninsors by Ragion

Homton : onoa ( yaar from Juna 15 o July 18)

-Arressd Siasis of e Fosni Heskh
= Marn oty of the bl h devved oparenk
~Antiol paiing e phey it ey
Trkeabrecs
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Criteria of notation

O Fruning

; el olion of damage cubsids the systematic nework
Fermansniplols

Methodologies O Motality of he branches Methodalog ies
O Dedaliation
. Phycsonkary
[ watch
oxdkn =TT
;
Diher causes of damags o L M
Bk and ablotic orkgin
R i
Phytosanitary watch O P | of Bt P alUh T el b Sa R S Y SRR Nl e or b o) B
XTI ==
The i of forase: da ¢ o -Waick phyicaskary shevi
r:;p:;r:ﬁo 2] M:uh’;m s
“-—-._ - Wab o ppliosilon lupai
o Dadn bt
S 3. Pescurce pocple |
Ba " Rin " Bw " Mnin Beeia
e -Appropriss :Aninsors, Resuhs &
M‘_;:"' B, bl - Hotmaons tha op ponunky 10 wour Discussion
v iy prent on e
fraund s bollation Got
QEondardbsd informaidon In galdns
O Folow approprisa damaga —
CHlska meory P s an i ry
=
2 Pruning is found over a quarter of the trees observed
Evolution of the defoliation level of cadar of the Speciic with 3% increase between 2007 and 3008 - Project
neta ork of tracking of cadar atles decling of development socio-economic
from 2003 1o 2002 (Middle Atlas cadar amea)
2 The defliation shows signs of physiclogical
impaimment Atlas Cedar, Green Oak, thuja and
1005 M Very Severe Tuniper oy cedri —— Re-examine the methods of forest
management: Mode of treatment.
e
W Severe i
Remuim & 2 The reports of attack by the pest Processionary
Discussion o ) ping’ increased from 4% in 2007 o 5% in 2008 —
e U Mnciaraty Maintain vigilance through phytosanitary watch
system.
. W Misar Conclusion &
i feccmmandaioms 7 More than 30% zeen oak (Quercus faginea) have
o ER "W Nl suffered a deteriortion — Solicit o study toinstall a
M3 W04 WS M0E WOT s specific nerwork monitoring.
2 Ensure progressively the grafting of other disciplines
like the bicdiversity, pédology, phytososiology. ..
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Addressing Forest Degradation in the
Context of Joint Forest Management in
Udaipur, India

Prasenied by:
Michsad K

Inbarnaiioral Urlon of Forest Ressanch Srgankzatiors
ILUF RO

IUFRCs Spedal Programms jor Dew loping Counlrie s

Kard, Pras Ful S ingh, Ghacals Bt arc e st 1178 i, 3536,
i nmq--r&uql-n ol ancar foss  £vur. in: DonKro L (G, 266 R g
sk Gesar, ¥ churss. B *Eouh Auly” . IUFAD Worl dSarisa¥ dars THL

FE3, Foundsi bn for ool ngiosl Securky, inde:Frajes: Locsd on S Ul pur, Anjashas:

Addressing Forast Dagradation in tha Caneaxt of
Joine Forest Manage mant in Udaipur, India

Cammanky Davw kprmn Projct @rEs
A
Tml forantn madd o imdu I i -arid wza el
n ur tkr-ﬂh -nlhn.ﬂrh:fﬂjulhn
Thrass sillags (1200 inhabknrin i 220 kel
hausabekds

Frothiln mndvalbey o of des Arme ol Hl Pange
= Fomm et lned 2 b
= Prariams 15 b

+ Unimiguisd ngr k. Lund Tk

Typicsd niawica inmany drylsred sres in
sconcmizally deschuniaged counitien

Assassmant of Forest Dagradation

Sep 1 Sockesconomic shuation
— Growing popu bafion with insuffioi ik income:
- Busknancs through gowssmiment programe and migration

Sep 2! Reduction'loss of vital goods and esrvices
— Iresufficieniw sl rfor human ponsumpion and imigation
~ Low productivty of agriculune orops and Imestack
— 20 drop of incomes: from forgsis (uekwiood, grass)

Sep 3 Status of foest degradation

~ Low stocking densily ord oz of o6 5paties
— DCegradation of pastus land {ic. kowgrass produchion, loss of grass
=00

@

Recert ILFAC-led Sclentifle Publication Initdaties

@n
Rahabilitation of Degraded Forests
in Africa and Asia

1. Rehabiliition of Dagraded Lands in Sub-Saharan
Afica
Lassors Leamad fom ekciod Cass Etudes
PRocnis SUCOSES and Mg of 1ongst G nabi FIation in wanous eco-
Taqiore of Alrioa

2. "Heap Asia Grasn’
AAnatyses pat et ongeing ordat mABFation and reatoratan ffort in

Aria Pariks region

ok ol Kniowb dge — nfiormaiion Gaps - Ressanch eads - Poliey Reoomms ndalons

Status of Forast Dagradation

Faore st Rehabiliation Projects

Froject on natural resouncs maragedms

and duiyy

- 40% ol ioial Frckder inks of wninaln From fomr laecdn;

En. comrsca lund uncler mcive vllgs overn
bgllthmlhund\dlhgn:mlmluﬁ.

rflp:-l-nphn-ri

D lopmenk of modsl s of local sell-grvernancs
auium and imer vilags kvel for nairad reamummes

su..g ndmu.l..umfsm..mm.nmmm
s prctection of forarta ned comreca Inrds theagh
i
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Rasults of Forast Rehabilication Effons

Conclusions
Assessman of Forst Degradation”

thicugh a indict thiss-
TR

— Seciosconomic situation
- Redudtion of goods and services from forests
- Stabus of fora st degradation frisual feld incpaction’

Many r2heEbilEion poscts ares basad on this ps of
irdiract assassmeant

Provides the basis' motvation for implemanting a fomst
rahabiftabion projd;

conclusions
Investmant Straegy”

+  Imeastmants inta farast rahabilitation
- Fig work {planting; knzing; chack dam consruction;
alc.)

- Zhangss in the managemant of forssts through
+ Adequabe polickes and regulations;
+ Lecal istiutions;
+ Capadtes (inzluding miraining of forstry sl and
+ Employmentmarketz ot

Large portions of investmants are nsaded 1o bring about
a sacial ransition k& SFM. Cthe naiss rishabibtation
2SUts (2.0, IMProdad production; raducad emissions)
ars anly shorHived.

g::_‘ amrnamarad arvam s s Caparasiars
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Resulis of Forest Re habiliation Effores

Conclusions
. Forest Rehabilisation™

Bahabibation langts indude

- Incmazed ground afion cover — improved grass
production - reduced sl arosion (contrabad grazing chedk
damsabo.)

- Incmasedtres biomazs— im d fire wood production
(Fomst probection; plaming of hedgerows sic.)

Quantifying mss bowards achisving the rehabiflation largets
raquiras mankzning of indicators thickgical stnuchural sto):
data on  bedors - aber scananica® (an projpet-by project
basiz)

Rahsbiitation massuras kad to higher farest biomass kvalke in
ordar to achisva improved productivity. This may or may not
k= in line with oher goals ke.g. carbon, blediersity o)

Qs e ataras s e e Gty
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ASSESSING AND REVERSING FOREST
DEGRADATION
THROUGH GLOBAL PARTHNERSHIP

Stwewart Maginnis
Directar, Environment and Devalopment Group

Inissrationa | Linio far Conmescaiion of Msus

=
Intreduction te FLR and GPFLR \ IUCH
Forest Landacape Restoralion brings people rogef.hsrm iy,

negona'eandlmprementprm restore an agreed
optimal balance scoogical, social and aconomic
Bansiits offm and irses Within 8 brosder pattern of land
uses

Undm'lylrg principles
Multi-functional :

= Sitation specific:

Participation:

* Scake:

= Adaptative Managsment

Inissnatisna] Linics far Conmsenstion of Flsus

"

Global Partnership on Ferest Landscape IUCN
Restoration |

Aims
- Su%pm parnzrs in effectively restoring degraded forest

« Establish and improve relationships among diffierentinterest
groups ireatead in forest lanckcaps matoration

» Encourage the developmeant and use of innovative FLR
approaches and methodologiss

GPFLA Learning Metwork GPFLA

» Rassarch phass (Jan-March 04), Scopi g'lasewrﬂ'ubaming
allmi.ﬁpn Saptoa), Opsrational phase r? chober 2002
omeards

~ See waw jdeastransfomlandscapes.org

Shinyanga, Tanzaﬁi_a:

- e —rae

- Ennmadﬂ'nﬂnt & nmrslnn of forests &
woodlands

» MNarrowing nT’prnducli\r;has_p.warﬂme

= No real emphasis onimportance of trees &
tree products to livelihood security

+» Policles tended to reduce people's security
over their lands & resources

+ In 1986 there Was around 600 ha of ngitili

POSTIVE LANDSCAPE LEVEL CHANGE BUT .
BENEFITS NOT SPREAD EGUALLY X IUCH

« Shinyangs, Tanzania

The “Desert of Tanzania® now

ke nafits fram:

— UsD 1200househokdyr in
aconomic assets

— 500,000 ha of new assets

— Confributes x 1.6
compared to rgional
average incoms

— Benefits sxtend to 2.5
million people but still
issues of underlying
cizparity

Inissrations | Linios far Conmescation of hisius:

Shinyanga - Preliminary outcomes .
i IUCH
T e T
mani el
mﬂﬁw.. BrREF B TR
TrfaminE LTI e
Fare e
Farsie ke mrama
L1}
= YT
Al BT apecan i TS wararn
[ e
=3 1ok e
Thazh 1k e
Wmar 140 e
Fociier 16 bowm
Taramagt & L T R R Tl
Pradece o s o m e iniw T Domemp marizn LTW PRLDR
dwvcm Fooet und FeE ELY, LNy
Wadicmaie o 1 20 seel 1M BT
] BT A

Inissatiena] Linios far Conmsenstin of Flus
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South Platte Watershed IUCN

Buffalo Creak Fire - 1906

=11 mikes burnt in half hour
= 11,900 acres burnsd

= Multiple fleoding events

* Loss of life and homes

= Total cogts USD 25 millizn

-
STARTING POINT IUCH
o
+Censa uniform forest
«Suscaptible o pest attack

“ulnzrable to crown fires

Irisratira Lk o Sorassubon ol Hum.

% Open forest

Irissratiora ] Unica ‘o Cormssaian of sus:

'
Expected benefits of landscape IUCN
restoration in South Platte Watershed Nr
+ Reduced sk of catastrophic crown fire and
post-fire arosion; return to natural fire regime
+ Reduced forest density
— comvarts understory to grass and shrubs

— fawvors rapid unclerstory reoovary after fire and
raduced post-fire & msion

+ Increased runoff water for riparian arsas
+ Improved habitat forwildlife

E———e |

Ideal restored landscape in Derver means: IUCN

* Diverse
landscape
structure

= Openings

* Low-

density 5 e e——

forest il afezr vegetation
. thinnin

.
COMCLUDING THOUGHTS IUCN
\ﬂ'

+ FLR is an obvious remedy to degradation
as currently defined and is a useful way of
framing the enhancement of carbon stocks

+ Flexibility is required — no single blueprint
(specifically the REDD opportunity should
not become a carbon straight-jacket)

+ Several learning sites indicate that
countries are not bound to follow the forest
transition curve.

m
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! TE e uim.}.,. ) A A ] : Resilience Is the capacity of an ecosystem
- YT : : to recover after disturbance

The relationship between forast
bicdiversity and ecosystem resilience

lan Thompaon, Canadian Forest Sarvice
Brandan Mackay, Australisn Natonal Universicy
Alex Mosssler, Canadian Forest Sarvice
Steve MeMulyy, US Forest Sanvice

ROMe, Sapt. 2008

Stability of a forast state Is a Boreal forests are not especially
concept relaied to resilience resistant to fire, but they are resilient

Stabiliy within bounds = no Y
recognizable major changes in 3
wegskation commirnity ower time ﬁ ] . .
} o “"d *
Syskem is raai ! .;.,m_.n iy
/M t changs ol

fima

b
2
E
&
&
8
w

This boreal coner foms: will ssH. mplace within
50 years, hence It is highly resilient

Tropical wet forests are resilient Resilience Is an emergent
e and stable gap dynamics forests e ecosystem prapargre

+ Rasilience of a forest is a function of biediversity at
many scales: genes, species, and mgional
Ep:]manummu divarsity among ecosystams
time, but the characieristic + Most primary forast acosystems am resistant and
Epacias rEmain the same rsiliant to natural disturbances
mmlm::::m . E-iodhrer;ity also undarpins the acological goods
MBEIEENCe 1D changs and services from the fomst
= Loss of biodiversity may alter the forest resilianca
and will result in reduced goods and sawvicas
« Loss of resilience means uncartainty about futurs
forest condition
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Tipping points exist where the resilience
e capacity is overcome and the system moves
to & new state
= 8., if aformst bacomas dry, it loses specias, &
subject to increased frequency of fire, and moves to a
savannah or grassland stals

» this new state is stable and will equire considerable
changa to move to another stais

« tha biodivarsity has bean lost and so have most of
the goods and servicas from the ecosystam

Treplcal dry forest Driar climats

Two examplaes of invasive species forming highly
resilient but highly degraded ecosystems

Remaoving imveaive acacia

fiorest in Calfornia

Invashve bilackwate (Acacia
meamsil in South Africa - 8 very
stabie and resilient sysem

Ecological principles for restoring
e degraded fomsts to improve
stability and resiliance

+ biokgically diverse systems tend to be mone productive,
stable, and produce mom goods and sevicas than simple
acosystems {a.g., monotypic plantations)

» ma-forest by using native species and by using natural fomsts
as models

+ maintain landscapa connactivity

« managa to maintain ganotic diversity (e.g., mduca salective
harvest of ‘bost’ tros) and plant several seed stodks

« profect primary forsts and spacies at the edgas of their
ranges

s plan to reduce invasive spacies
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Degraded forest systems may be
highly stable or unstable

«  Inmany systems, loss of functional spacies®, or
imvasion by suparior compatitors, can rasult in
new stable and msilient stales
Mew functional spacies now ‘control’ the syskiem
by oecupying most niches or out-compating
andamic spacies
Most ofien, degraded forests a unstable
because they lack diversity and functionality
Degraded forasts aways provida fewer ecosy stam
s8rvicas

* Funcrions! spacies are key ‘drivers’ of

the sysem. They are not necessarily the
most sbundant Species.

Mechanismes for the inkage batween
bicdiversity and acosystem stability and
resilience

+ biodivarsity results in strong functional connectivity in
tha sysiem: o g., polinators adapled to plants and vica
verss, decomposars adapted to inputs
« diseasas and disturbances do not affect all spacies
aqually, mom diversity = less loss to thasa factors

» mdundancy among spacies - losa one driver, anothar
previously less important spacias fills tha vacated role

+ ganetic capacily within spacies enables adaptation to
anvironmeantal changas

+ ganaral tandancy for greatar productivity in divarsa
forest = more goods and sarvices {(e.g., carbon storage)

9 Conclusions

= evidance supports the concept that biedivarsity confars
rasilianca within a forest acosystam at many scales

= mechanisms include redundancy, msistance to diseasa,
increased productivity, genetic capacity to adapt to changa
+ loss of biodivarsity can result in an ecosystem condition
that is difficult to change or that provides an uncertain futura
candition

+ biodiversity also providas most ecosystem goods and
seIvicas

« degradad forasts may ba stabla, although mora oftan they
am not, but they will provide mducad goods and sanvices




Global Mapping and Monitoring of Forest Degradation:
The Intact Forest Landscapes Method

Peter Potapov, South Dakota State University
Lars Laestadins, World Resources Institute

st Farset Larcacapse (IR |

Foresk cavw outmie FL

i -

The IFL Method — Owerview

Furpose
Tomap and mondtor forest degradation over large, possibly
Inzccessible v |eg. for a country, & continess, or the word )

Dregradation
Defined here as loss of eoclogical integeity {intactress ), or loss of
“degress of fresdom” to make trade-offs

Assessment Logic

= & binary dassification of the kndscape (either inkac or mot)

& Inverse logic (landecape conskdered intact until proven obfensise)
= Twwn types of criteria (akeration 2nd fragmentation)

Data
Satelie irages {Landsat or finer), publicly avalbble maps

Charsteristics

& Method — whale ares [no samplng ), tested, ready to use,
replicable, suitable for monioning, adagtahle, non-probdbithe oost

» Results - Spatially explich, consistent in time and space

The IFL Method — Methedology

A af the Landscape
In reality — a gradiest
TS
Degraded Enkact

In tre: IFL Prethiod — efthier inact o not

Degraded Intact

HB! Method allows mone clsses

The IFL Method — Methodology
Definition

&n fotact Fonest Landtecaee (L) s
= an unbrken expanse of nabaral ecosystems
= with mo signs of significant humen aciity

= and large enough to maiskain all rative Blodversky,
Inchating wiable populations of wide-ranging speckes.

&n FL may contain sgnificant portions of naturally bres- less

erospshems.
Minimun size: 50 000 hectares

Iritact — mo loss of Freedom to make trade-oifs

The IFL Method — Methodology

Step 1: Assume enthe study aea io be tac
Step E: Collect evidence of human influenoe:
Step 3: Reject al arens where svidence |5 sufficient

Step 4: Inkact areas apgear as 2 nesidal
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The IFL Method — Methodology

Alterations

Criteria, Type 1 - Human Ca
[What's Inside a polygan)
= Setthements (including a buffer zone of 1 km;

= Transport infrastructure, including roads {exoept unpaed
eralls ), raliways, navigabbe watenways | inchnding sexchore],
pipedines, and powser transmission [ines (indeding in 3l cases 3
EBuffer zone of 1 km on elher side);

= Agriculture and forest plantations;

@ Imdustrial activities during thie kst 30-710 years, such ac loggleg,
miming, oil and gas exploration and exiraction, peat
Extraction, e

® Burmed areas sdjacent 1o infrastruchune or deseoped ansas

2dd or low inbensity human influsmce s considered Sespniioaw, eq.
diffiuse graving By domestic animalks, low-intensiny ssective kgging,
and hunting.




The IFL Method — Methedology

teria Type 2 — Frag

i The geometry of a polygon)

= Mininsal Area of 2t lzast 50,000 hectares (500 ke

& Minimial Width of &t least 10 bom (e diseneter of & bBrgest
circle that cam be f side the oonbowr of an ansa)

= Corrkdors or aj dages of areds mesting minimal ares
ardd whith Critesia must hae a misimum wigth of 2 ke

The IFL Method — Methodology

2 P
Large patches kept

{500 . km)

Small patches
elirmiatbed

Pre-existing maps are used. Example: TIGER dataset (USA)

The IFL Method — Comnclusion

# Skills in 515 and image inberpretation are requined.
* Measures the presencefabsence of human mpact

& Current crftera ane only sultable for lege arnas
{provinoe, counbry, region, the work |

= Current orfteria ane not geographically differentiated
# Fire: clissification ks an s

#« The method can be modified.

* Alteration crigeria can admit mone fusan infleence

« Fragmentation critera can admit smaller areas

* Classess of akeration and fragmentation can be creabed

» Criber by can: b geographically differentioted
[“quilt® bype assessment )
differentistion may cose inss of oorssteoyt
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The IFL Method — Methodology

L. Define The Area of Study

Included

Forest landscapes with 2 canopy density of at least 20%
Maturally tres-liss ancas within forest landscapes
Excluded

Sl remote Fforest patchies (less than 4 5q. lo)

Thi IFL Method = Concluskon

= Sukatde for all countries and mntinents,

& Chasg and quick 1o appy.

# Dzt from public satelite Ineges

= Rigorously Sefined, replcabie, inde perdently wenfizbie
= Suknile for mondboring

= Can be adapbed and refined, ¢.0. to assess smaller
laradscapes.

& Sukssle for remote and eaccessibbe mndscapes

® Rsults are corsistent and comparable in time and
spaE

& The resull i 3 map with has many uses
= The method & tested and ready to use
« High: hewel of transpasency

The IFL Method — Comcluslon

& FL method & ready touse

# IFLs are strongly assocated with permanonce,
blcsfiversky, indigencus peoples

= [FLs alow countres to make MEV-able commibments
In early phases of implementation

= Infegrate In emerging " REDD-Fus” mechanism

& Maintain conskstency within study ares

= Consider adding casses of aberation;fragmaentation

= Integrate in FRA {global and/or national asessments)
& Integrate in "REDO-Flus”

& CHD?

= Support addbonal development 2nd asseszment work




Working Group 2 - presentation

Definition

* Reduction of the capacity of
a forest to provide goods
and service

+ Agreed that the definition was sufficient
and no need to refine

Key issues / conclusions

+ Degradation is location-specific

+ Degradation is scale dependent {spatial
and temporal)

» Degradation is both a state and a process
(thre sholds)

» Obvicus need for flexibility but also need
for some indicators that permit cross site
comparability

Categories of ecosystem function

+ Carbon (biomass)
» Biodiversity

» Food

+ Water

» Soil

+ Aligns broadly with MA

ECDEVETEM SERVIDES

tomig | ey awrmonen  d ke

Culiuasl

LI 08 ETM - BT

Possible indicators (from cards)

+ Soil / water quality

+ Watershed quality

+ Species composition
+ Species richness

+ Species presence [ absence

+ Comparison to «natural » reference
+ Biomass

Questions forWaG 2

<What is tha appropriate scakeis) to considar
degradation: Doas tha cumant definition
sufficienty address the issue of scale?
+What are the bast indicators?

“Which indicators are bast for national-leval
reparting ?

“Which might also ba prosy indicators for
sevaral differant aspacts of degradation?

+ Which alre ady have adequate dafinitions and
assassment mathods?

« What further actions are neaded to facilitate
reqular monitoring of the indicators?
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Primary imact forzst

« Apprepriate scale is rslative to the goods and sevicss being
determinsd.

« Time scale of r= porting, depands on what you are measuring.
« Time scale is relative to the indicator or process which you are
measuring.

Thresholds
- * Thresholds may exist andwe nesd 1o lock for
i -5 them over tims with data trs rds.
N SMF forzsts » Differant threshalds for different indicators
i = Or, threshokds might be set for socic/political
E TEasans
g * The utility of threshalds is more apparent at the
E USMF or naturally-cassd changs lcal level and less apparant at higher levels.
]
E a
2 /
=1
-3
c
2
o Mon-form st 4
Tirne :
Scales
Lavels ara: In:fcat‘rs Global PRegional  Mational  Forest type  Local
- Global Sail quality x X
- Ragional Erosion rak X X
= Nasione! HEO quaniity % % X X
- Sub-national by forsst typs 4
- Leeal by landscaps HaOr cuiality X X X X
- Stand Species comp. X X X X X
Forzst stand
« Landscapas can ba defined biophysically, functionally, social L — X X
canstruct .
+ Or landseaps can b a loeal kwval construet. Landscaps vanablss.
+ Somne level of sub-national fors st typing fard oo, Fragrariaton sin) X X X X X
Carban pocls (5) X X X X X

For thess indicators, which ones already haws adequak
definiticns and asssssment methedalogies?

Agresd that methads ars availabls for all.
Lurls propessd commen ground indicators:
Sl
Bliochvarsity
Biomass (carbon)

- Az aminimum to dafine degradation we need to maasure spacies
composition, landscaps pattam, and carkon pooks in some way

Further actions neaded ta faciiae regular monitoring of the ss
indizaters (2.9, harmonization of definitons, capacily building, RaD).
2.g., MFlz not in all countries and not standardized

By whom?
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Working Group 3 - presentation

T
.!i——'
. |

Forest degradation:

' Reduced capacity to

provide goods and
socio-economic
services

A wicked problem

Complex issues with many
confounding factors and drivers

Globalization

— Pension fund in Europe funding
Us bank funding industrial
company funding local investor
logging in Sarawak...)

Policy environment and legal

framework

Societal choices

— Usze of natural capital to build
physical capital

Institutional settings

— Lack of capacity to manage /
control

Forest products
{(goods)

Goods differ (wood and
wood-based, NTFP...}

- Complesiiy Specrum * Indicators can be

+hi .
e Ll Simple Problems Wicked Proflens .
Definiticn Clear. all agme Frory, mnch disagreenient dEVEIOpEd at t"-Ej forest
Dhjectives Single Mukpk management unit level
Skl das Alijgirad Frogaeaizd E : ;
Fasctors infhienciog Faw, ecotmellsble M, bayeod coetrol * FMU level indicators
ehpsctives 2 -
Uncerfaimty Liw High C? I'I_ bE_SCdIEd YR
Relative risks Low vaohilry Hlgh variatliy national or
Ih:lk.ij: e L_:l.de_'.\cc}u choice Infroms chaices international levels
{Coping skwlegies Mot canbentions Cokerriom
Deckion anakyus Less vaimmble More Tahuable

Socio-economic
services

Linked to the “goods” but
in a non-linear, monotonic
way = secondary indic.)

* |ndicators can be
G000s: ] SUSTAINABLE FRODUCTION developed at the forest
* T + Standing timb LEVELS [SPis] T
it eyt i management unit level
+ MnScines +Eac... & r T ¥ .
*Mhsshrocmfoerries ﬁ:fg‘;“ﬁ:ﬁ’;;m FMU level indicators
::“ cormamption |APLs) cannot be scaled up to
- N = -
et | indicator: set of national or international

ratios SPL/AP levels
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Agroforests vs. clonal plantations

SRS ETEILY,
Eowyshem sersices
noame

Mo bicdiversity
SOE BCOGHETENG SER0E
Piach Bigger incomie

Comparison of different smollholders' plantations

P e . e ber
@
ava
e —hmdatin &
= L]
e Ll trorae | o
§ e E
et | | F
L H
1 o — &
R
Fre I | 5 &
- |l ! H
bl 3l B a1 Lkl
£
Ve st i [o———
Ol palm Clonal mubbar Rubber agrodarest
Eeturn 1o land ui"halhux 2154 In? 1172
Return to labowr (§fman. day) E 1= 22

Possible socio- | &
economic indicators |
* Local demographic

trends

* National population
trends

* Employment (forest
and extra-sectoral )

* % Household income
from forest goods

Recommendations

* Develop meaningful macro-economic
indicators for national scale socio-economic
sErvices

Provide training and capacity building to assess
indicators at local level
* Use a common
conceptual framework
to analyze indicators
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Annex 4. Working Groups

Some working assumptions and general remarks were provided to the working groups:

1.

b

The general definition of forest degradation (a reduction in the capability to provide goods
and services) is broad enough — and we keep this as an overall framework definition
Degradation is location-specific

Degradation is scale dependent (spatial and temporal)

Degradation is both a state and a process (the opposite process is “improvement” which can
happen through natural recovery, restoration or rehabilitation). Assessment of the state
requires thresholds, monitoring of the process can be done focusing on trends

While we should allow flexibility in some interpretation of definitions (to suit local
circumstances), there need to be a common definition and comparable data for some
indicators of degradation (e.g. when linked to a financial mechanism)

Guidance for the working groups:

L.

The questions are suggestions for how the discussion could be guided — the group is free to
discard or modify these

2. As a general guide we suggest that you:
¢ Do not re-invent the criteria and indicator processes and spend time coming up with a
long list of potential indicators
e ook at the ideas on the Blue Wall and those presented in the case studies. Focus on a
few of those (those that can be used as proxies for more than one aspect and a few
essential specific indicators)
¢ Decide whether a common/global definition exists/is needed (and provide ideas if
appropriate)
¢ Identify suitable assessment methodologies for these
e Identify further actions needed
Questions:

1. Building on the cards, the presentations and your own knowledge, list the most
critical/best indicators of forest degradation in terms of your working group theme

2. Which of these might be used as proxy indicators for several different aspects of forest
degradation?

3. Which indicators would this group recommend as key indicators for national level
reporting by all countries?

4. For which of these do adequate definitions and proven assessment methodologies exist?

5. What further actions are needed to facilitate regular monitoring of these indicators? (e.g.
harmonization of definitions, capacity building, R&D) By whom?

93



Working Group Discussions

Working Group 1: Forest Degradation in terms of forest extent, condition and health
Key words: Fragmentation, forest cover, structure, dynamics, forest health and vitality

Facilitator(s): Val Kapos, Michael Kleine

Note taker: Jean-Louis Blanchez

Members:

Taoufiq Aadel, Evisa Abolina, Resham Bahadur Dangi, Carmenza Robledo, Carmen Lourdes
Meneses Tovar, Nianti Ousmane Tangara, Francois Wencelius

Main conclusions
- The first step is to define forest using the already agreed indicators and definitions. After,
degradation and restoration potential are going to be defined as qualification of the
existing forest
- Degradation is considered as a process in time
- Restoration is the vice-versa process (in time)
- Degradation and restoration are related to a specific management or use objective. The
group identified the following possible management or use options:
o Biodiversity conservation
Scenic beauty
Cultural value
Carbon management
WFP
NWFP
o Water
- Therefore in determining which are the relevant indicators for measuring and assessing
forest (landscape) degradation and restoration depends directly to the management or
use objective
- The indicators only make sense depending of the management use options. Therefore the
main recommendation for the countries is to define their management priorities even
before collecting data.

O 0 0O o0 O©

Working Group 2: Forest Degradation in terms of reduced capacity to provide
ecosystem services

Key words: Biodiversity conservation, Protection of soil and water, Forests and the carbon
cycle

Facilitator(s): Ian Thompson, Stewart Maginnis

Note taker: Victoria Heymell

Members:

Thomas Baldauf, Sally Bunning, Martin Herold, Lars Laestadius, Pema Wangda, Jenny Wong,
Eliakimu Zahabu

Key issues/conclusions:
* Degradation is location-specific
* Degradation is scale dependent (spatial and temporal)
* Degradation is both a state and a process (thresholds)
* Obvious need for flexibility but also need for some indicators that permit cross site
comparability
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Categories of Ecosystem Function were defined as: Carbon (biomass), Biodiversity, Food,
Water and Soil. These align broadly with the Millennium Ecosystem Assessment (MA)

Possible Indicators (as identified from cards):
e Soil / water quality, Watershed quality
* Species composition, Species richness, Species presence / absence
* Stand density, Canopy cover / structure, Deadwood structure
* Comparison to «natural » reference, Biomass

Thresholds may exist and they need to be examined over time with data trends. Thresholds may
be different for different indicators; they might be set for socio/political reasons. Their utility is
more apparent at the local level and less apparent at higher levels.

Levels or scales for measurements defined as: global, regional, national, sub-national by forest
type, local by landscape or by stand. Landscapes can be defined biophysically, functionally, or
as a social or local level construct. However there needs to be some level of sub-national forest
typing. The appropriate scale is relative to the goods and services being determined.

The time scale of reporting depends on what you are measuring. It is relative to the indicator or
process which you are measuring.

Indicators Scales

Global Regional | National Forest Local

type

Soil quality X X
Erosion rate X X
Water quantity X X X X
Water quality X X X X
Species composition X X X X X
Forest stand variables (canopy
stocking) X X
Landscape variables (land
cover, fragmentation) X X X X X
Carbon pools (5) X X X X X

It was agreed that adequate definitions and assessment methodologies are available for all of
these indicators. Lund’s proposed common ground indicators (soil, biodiversity, biomass
(carbon)) provide a good starting point. As a minimum to define degradation we need to
measure species composition, landscape pattern, and carbon pools in some way.

Further actions are needed to facilitate regular monitoring of these indicators (e.g.
harmonization of definitions, capacity building, R&D). National Forest Inventories for example
are not in all countries and not standardized.

By whom? Who would undertake the further actions?

Working Group 3: Forest Degradation in terms of reduced capacity to provide goods
and socio-economic services

Key words: Wood and non-wood forest products, recreation, education, protection of cultural
values, livelihoods, employment
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Facilitator(s): Juergen Blaser, Peter Csoka

Note taker: Rebecca Tavani

Members:

Ibro Adamou, Carlos Bahamondez, Faizul Bari, Dominic Blay, Robert Nasi, Marco Lentini
Hijaba Ykhanbai

Concluding points:

1) Lots of factors that affect forest state (and degradation) (such as policy, markets,
globalization, institutional setting, land tenure etc) — important for forest degradation, but
out of reach in terms of measurability for these purposes

2) We can develop indicators for forest goods measurable at local level and which can be
aggregated at national level (ex/ ration of sustainable production/gross)

3) Socio-economic indicators more appropriately measured at local level (need for capacity
building from FAO) and more appropriately assessed locally (particularly for restorative
purposes). These indicators linked to goods, but cannot be aggregated meaningfully at
national level. Need to develop meaningful macroeconomic indicator at national level.
Some examples of socio-economic indicators: employment, household income,
population increase in forested areas, etc. (socio-economic drivers important because
theory behind REDD based on clear analysis of drivers of deforestation & FD)

4) Capacity building needs — building awareness of those tools that already exist
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Annex 5. Degradation Meeting Cards

Indicators: simple and cost effective
What are the main common characteristics?
Degradation in relation to the objective

Goods and Socio-economic

Trends of goods production

Change of the capacity in economic terms
Sustainable livelihood for people who exploit forest
Human activities affecting forest/carbon
National level market prices and poverty
Socioeconomic services

Socioeconomic users (economic terms)

Existing policies and plans

Forest provides water for hydropower generation
NTFP/NWFP

Medicinal plants

Services

How much services were affected
Ecosystem services

Forest users goods, service

Fragmentation and measurement

Map alteration and fragmentation

Map relationship actual/potential stocking
Map species/age class matrix

Define rehabilitation targets

Number of dying trees

Evidence of cuttings

Landscape level forest fragmentation
Fragmentation

Percentage of area affected by intervention
Extent and severity

Canopy cover structure

Stock change

Stocking level

Regeneration capacity

Long term impact on carbon stock
Percentage opening in forest canopy
Forest cover

Forest extent

Density growing stock, basal area, stem numbers

Biological

Number of key species

Area affected by

Naturalness (respective to the sites, what is there vs. what should be)
Structure
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Soil nutrients

Loss of key structures (age/type of forest)
Bird nests

Loss of key species (age/type of forest)
Forest cover specific to typology

Tee species composition

Phenology

Species richness

Species composition

Biodivesity (2)

Number of species

Loss of biodiversity

Biodiversity against natural state reference
Species diversity

Three parameters

Health

Biomass

Basal area

Carbon stock

Species composition

Loss of biomass by age/type

Physical Conditions
Surface

Recovering

Species

Timber

Watershed protection
Definition of functions
Stand structure

Forest cover

Water regulation

Change of species and composition
Soil/hydrological functions
Soul quality

Air quality

Soil conditions

Geological service
Pollinisation

Services

Services trends + service index

Land use change

Land history

Role of watershed management

Environmental productivity

Canopy regeneration status

Condition of forest: services and exploitations

How to differentiate sustained yield system/.... vs depreciation
Disturbed/undisturbed
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Annex 6. Background Documents

Background documentation to the study including the analysis of definitions can be found on the
CPF site.

Working Paper 154: “Towards Defining Forest Degradation: Comparative Analysis of Existing
Definitions” Markku Simula can be found on the CPF site:
http://www.fao.org/forestry/cpf/degradation/en/

Case studies prepared during the study are to be published in a separate document.
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