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Abstract

A group of experts convened in Moscow in April 2004 at the invitation of the Joint Research Centre and
the network of the Global Forest Watch Russia, aiming to identify and locate current and potential areas
of rapid forest cover change in boreal Eurasia. This report presents the resulting “hot spot” maps of the
boreal European and Siberian regions. The “hot spot areas” were delineated based on data uniquely
available to the participants and experts, who were drawn from different parts of the country and were
highly qualified and very knowledgeable about forestry activities and changes in forest cover.
While this approach does not directly lead to quantified estimates of forest changes, it highlights in a
regional context those areas where forest cover changes are concentrated and where close monitoring
would be required for an estimation of the changes at continental scale. In addition to the mapping of
areas of current or impending change in forest cover (the so-called “hot spot areas”), the group aimed to
characterize the main drivers of these changes. During the months following the expert consultation the
information compiled by the Russian experts’ was complemented with the help of a larger expert
community in order to cover the boreal forest zone of the whole Eurasian continent.
During the consultation, we also collected information on potential criteria for an automated delineation
and stratification at a broad scale. Such information includes forestry statistics (status and trends), burned
areas, access networks, etc. Information on the location of active fires, which can be derived from
satellite Earth observation data, was considered a useful indicator for the Siberia region. The use of these
spatial indicators should be further developed to allow a more automatic identification of hot spot areas in
future spatial modelling exercises. It is understood that this information is subject to revision.
The results of this study are considered to be an important initial step for the development of a new
method of monitoring the boreal forest cover of the Eurasian continent.
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Foreword

Keeping track of changes in the boreal forests of Eurasia is a complex task - the territory is vast, changes
are manifold and unexpected events can occur. Ideally, a forest cover monitoring system would
encompass all the geographical and ecosystem dimensions of those changes. It should do so with
reliability, accuracy and relevance to the many problems facing the future of this precious biome.
Commercial exploitation, climate change, evolving land use policies, new fire patterns and possible
changes in the intensity of pest attacks are indeed likely to drastically alter the forest cover in some parts
of this large region.
The present study was built on the premise that satellites are a prime means of acquiring relevant data
over extensive territories and with a sufficient amount of detail and adequate frequency. Much of the
“Hot Spot Areas” project activities were dedicated to the collection of data derived from a broad range of
remote sensing instruments and to the analysis of such data in terms of changes in the forest canopy.
Yet, satellites observations do not provide information on all the parameters related to changes in a forest
cover. A purely satellite-based monitoring system may miss significant features or events which indicate
on-going or impending changes. Satellite analyses must be validated and complemented with additional
knowledge. Such knowledge is usually available locally where first-hand information is gathered by
foresters, environmentalists, scientists, project managers, planners or even news agencies. The challenge
is to insert such local knowledge into a broader context where it can be interpreted and linked to
information obtained by satellites.
From the very beginning, the TREES project activities dealing with tropical forests has made attempts to
incorporate such unstructured and sometimes casual information in its systematic information gathering
exercise. Together with its partners the JRC has continued to do so in the present study dealing with the
boreal forest biome. The “Hot Spot” Meeting held in Moscow in April 2004 was one of several activities
dedicated to the integration of field information in satellite data analyses. By inviting selected experts
from Russia and other countries of Boreal Eurasia to report upon their current understanding of
deforestation features and trends in their region, valuable information was obtained. Some of that
information confirmed previous knowledge but some of it drew attention to new parts of the forest
domain were logging is actively taking place or where fire frequency is on increase.
The comprehensive sketch maps which were drawn during this exercise are, we believe, the first of their
kind. They provide a benchmark which will be useful in a wide range of studies of changes in boreal
forest ecosystems. Recent history has shown that changes can take place rapidly in forested areas under
intense exploitation pressure and the geographical data base presented here will require regular updating.
We wish to thank the authors of the present report for their significant effort and we hope that their
collective work will provide the foundation for a more comprehensive and accurate monitoring of the
forest resources of Eurasia

Jean-Paul Malingreau* and Alexander Isaev°
* Joint Research Centre, European Commission. Brussels, Belgium
° Forest Ecology & Production Centre, Russian Academy of Sciences. Moscow, Russia
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Предисловие
Наблюдение за изменениями в бореальных лесах Евразии – это сложная задача, поскольку ее
территория обширна, изменения многочисленны и часто неожиданны. Идеально, система
мониторинга должна охватывать все географические и экосистемные изменения лесного покрова.
Она должна быть надежной, точной и адекватной по отношению к проблемам,
предопределяющим будущее этого биома. Коммерческая эксплуатация, климатические
изменения, развивающаяся политика землепользования, новые пожары и возможные изменения в
интенсивности атак вредителей, возможно, значительно изменят лесной покров на некоторых
частях этого большого региона.
Данное исследование основывалось на том, что для обширных территорий спутники—это
главный источник достаточно детальной информации с возможностью её регулярно обновлять.
Многая описанная здесь деятельность была посвящена сбору данных с помощью различных
инструментов дистанционного зондирования, а также анализу этих данных на предмет изучения
изменений лесного покрова.
Однако, спутниковые наблюдения не предоставляют информации об изменении по всем
параметрам. Мониторинговая система, основанная только на спутниках, может не уловить важных
черт и событий, отражающих происходящие и предстоящие изменения. Спутниковый анализ
должен подтверждаться и дополняться другими знаниями. Такие знания обычно находятся на
местном уровне, где первичная информация собирается лесничими, экологами, заведующими,
плановиками и даже информационными агентствами. Трудность состоит в том, чтобы рассмотреть
эти локальные знания в более широком контексте, в результате чего они могут быть
интерпретированы и сопоставлены с информацией, полученной при помощи спутников.
С самого начала, в рамках проекта TREES (Tropical Ecosystem Environment observations by
Satellite), занимающегося тропическими лесами, были предприняты попытки учитывать такую
несистематезированную, а порой и случайную, информацию во время систематического сбора
информации. Вместе с партнерами, JRC (Joint Research Center) продолжает собирать такую
информацию в рамках идущих в настоящий момент исследований, касающихся зоны бореальных
лесов. Семинар по «Горячим точкам» прoекта, проведенный в Москве в апреле 2004 был одним из
нескольких шагов, посвященных интегрированию наземной информации в анализ спутниковых
данных. Пригласив избранных экспертов из России и других стран бореальной Евразии выступить
с их пониманием особенностей и тенденций процесса обезлесивания в их регионах, мы получили
ценную информацию. Часть этой информации подтвердила существующие знания, в то время как
другая часть привлекла внимание к новым лесным регионам, где активно ведутся рубки или
увеличивается частота лесных пожаров.
Мы уверены, что полученные в результате первых пробных работ черновики
высокоинформативных карт – первые в своем роде. Они представляют исходную информацию,
которая будет полезна для ряда исследований изменений бореальных лесных экосистем.
Новейшая история показала, что в результате интенсивной эксплуатации изменения лесного
покрова могут происходить быстро и приведенные здесь географические данные требуют
регулярного обновления.
Мы хотим поблагодарить авторов этого доклада за их значительный труд и надеемся, что их
коллективная работа положит основу более детальному и точному мониторингу лесных ресурсов
Евразии.

Жан-Поль Малингро и Александр Исаев
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1.

Introduction and objectives
1.1.

Background information
1.1.1.

Forest resources in Boreal Eurasia

Forests play an important role not only for the environment and their biodiversity, but also in
regulating our climate through their influence on energy, water and gas exchanges with the
atmosphere, and through acting as a source and sink in biogeochemical cycles. Forests play a key part
in our social, cultural and economic lives and are home to tens of millions of people. In recent times,
all our forests have come under threat from agricultural expansion, commercial logging, urban and
industrial development, mining, and energy production.
Boreal forests are the largest continuous forest area on Earth. They are located in North America and
Northern Eurasia in areas where the summer mean temperatures rarely rise above 10ºC. They contain
mostly needle-leaved evergreen forest types, such as spruce and pines, or needle-leaved deciduous
forest types, such as larch in Siberia. The boreal forests contain some of the most remote, inaccessible
and largely “untouched” forests of our planet, yet these regions are increasingly a focus for many
economic activities.
Figure 1: Major biomes of the World

Adapted from WWF eco-regions (Olson et al., 2001)
Covering 32% of all forest area, boreal forests are one of the last relatively intact terrestrial biomes and
are a critical carbon sink in global climate dynamics (Liski et al., 2003).
Boreal Eurasia and in particular Russia are endowed with abundant forest resources. Russia alone
accounts for over 22 percent of the world's forested area and for 21 percent of the world's estimated
standing timber volume. Russia’s forests provide the largest land-based carbon storage in the world. Of
the total forested area in Russia, 78 percent is in Siberia and the Far East and 22 percent is in European
Russia. Much of these forests are located in remote areas with low potential for growth and fragile
environments that are sensitive to disturbance.
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1.1.2.

Forest monitoring research activities at JRC

The Joint Research Centre (JRC) of the European Commission is developing and testing new methods
of forest cover monitoring at global to continental scales.
The JRC has already carried out such scientific research over the humid Tropics starting in the mid
1990’s, convening a network of 27 partners in the tropical countries. A new methodology to monitor
deforestation in the tropical domain was developed under the JRC TREES II project. The methodology
consisted of a selective examination of a relatively small percentage of the forest domain and required
the development of a suitable stratification procedure. This stratification was obtained through the
identification of “deforestation hot spots” in the humid Tropics, involving 17 experts from tropical
countries through a consultation held in 1997 and another 13 experts who were consulted by mail. The
outcome of the meeting was a report entitled: “Identification of deforestation Hot Spot areas in the
Humid Tropics” (JRC, 1998). This exercise was the first step for the determination of deforestation
rates in the humid Tropics (Achard et al., 2002).
We extrapolated JRC’s experience to develop a similar monitoring system for the boreal ecosystems of
the Eurasian continent. In the long term, we hope to measure change in forest cover in Eurasia and to
understand how this change impacts on forest sustainability and on climate change through facilitating
carbon emissions. This new monitoring system will benefit from the latest technological advances in
Earth Observation and Geographical Information Systems.
While developing a monitoring method for boreal forests we followed two steps. First, we constructed
a continental satellite mosaic and a continental land cover map for the year of 2000 at a spatial resolution

of 1 km (Bartalev et al., 2001; Bartalev et al., 2003). Then the mosaic served as base for identifying
areas of rapid change in forest cover, labelling them as “hot spot areas.” We are convinced that an
exhaustive study of “hot spots” is necessary to call for a large agreement within a broad community of
recognised experts. This is the main purpose of this report.
1.1.3.

The Global Forest Watch initiative of WRI

The Global Forest Watch (GFW) initiative of WRI brings together a number of Russian organizations
to monitor different aspects of the Russian forest landscape. GFW Russia has developed a protocol for
defining and monitoring large areas of insignificant human influence (intact forest landscapes). The
protocol uses an stratified approach in which areas with evidence of significant human influence are
successively eliminated in inverse order of detectability, using successively finer-scale, remotely
sensed information. The method has been applied first to Russia (Yaroshenko et al., 2001; Aksenov et
al., 2002), and then to Canada and across the boreal zone.
Recent project of GFW include mapping of ecologically sensitive areas in the Russian Far East and
monitoring of changes in intact forest landscapes in European Russia. In addition, GFW Russia intends
to design and apply a portable tool for forest change detection and transparency that will enable
stakeholders to improve the sustainability and legality of forest practices.
During the spring of 2003, when WRI and Greenpeace Russia visited JRC, the idea of a joint study
emerged. Immediately, the concept was supported by WRI and its partners in GFW Russia, including
Greenpeace Russia, the Socio-Ecological Union, the Biodiversity Conservation Center, the Forest
Ecology and Production Center of the Russian Academy of Sciences, and the Space Engineering
Center ScanEx.
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1.2.

Objectives of the Expert consultation

The primary objective of this report is to identify “hot spot areas” in the boreal forests of Eurasia, i.e.
areas of significant forest change caused by logging, fires, mining or other activities. We focused at
two kinds of “hot spot” areas: those of ongoing changes within the last 5 years and those where
changes are expected to occur in the coming 3 to 5 years. We also attempt to describe drivers behind
these changes.
An expert consultation was held at the initiative of the Joint Research Centre in order to identify areas
of current and potential rapid forest cover change in boreal Eurasia. This approach of assessing forest
cover change does not directly lead to quantified estimates of forest changes but is deemed important
as an initial step for developing a new method for monitoring the boreal forest cover of the Eurasian
continent.
To reach this objective we convened a meeting of Russian forestry experts in Moscow in April 2004 at
the invitation of the Joint Research Centre and the network of the Global Forest Watch Programme to
collectively identify areas of forest cover change in Russia. The participants were drawn from different
parts of the country and had an extensive knowledge on forest activities and forest cover change
processes in the country. The basic task of the group was to locate (on a continental map) areas of
current or impending forest cover change and to characterise the main drivers.
The expertise of these Russian experts was completed by information gathered during the following
months from a larger community of experts in order to cover the whole boreal zone of the Eurasian
continent.
This consultation was an important step in order to produce a reference data set of identified “hot spot
areas” of recent and significant forest cover change. Keeping in mind the continental scale of the
approach, the expert consultation was also expected (i) to agree on characteristics for those changes
that should be measured and (ii) to state whether this would be possible with present satellite Earth
observation techniques.
This document has to be regarded as a tentative ‘first pass’ which will need further improvement and
updating in an iterative process. This attempt is probably the first ever completed with such a broad
range of expertise for the Eurasian Continent.
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1.3.

Experts involved in the consultation
1.3.1.

Moscow meeting

The list of experts who took part to the meeting held in Moscow in April 2004 is the following:
Frédéric Achard, JRC, Ispra, Italy
Dmitry Aksenov, Socio Ecological Union, Moscow
Olga Gershenzon, R&D Scanex, Moscow
Alexander Isaev, International Forest Institute & Russian Academy of Sciences, Moscow
Mikhail Karpachevskiy, Biodiversity Conservation Centre, Moscow
Tatiana Keyko, Baikal Regional Information Centre, Irkutsk
Andrey Khmelevsky, Socio Ecological Union, Moscow
Anna Kostikova, Socio Ecological Union, Moscow
Andrey Kushlin, World Bank, Moscow
Lars Laestadius, World Resources Institute, Washington, USA
Nikolai Lashchinsky, Central Siberia Botanical Garden, Novosibirsk
Alexander Maslov, Moscow State University, Moscow
Danilo Mollicone, JRC, Ispra, Italy
Sergei Pautov, Neusidler Syktyvkar Forest Company, Syktyvkar, Komi Republic
Alexey Pazhenkov, Support Centre for Volga-Ural environmental network, Samara
Peter Popatov, Greenpeace-Russia, Moscow
Vitaliy Raznobarsky, Centre for Forest Protection, Krasnoyarsk
Denis Smirnov, World Wildlife Fund, Vladivostok
Hans-Jürgen Stibig, JRC, Ispra, Italy
Tatiana Yanitskaya, Biodiversity Conservation Centre, Moscow
Alexey Yaroshenko, Greenpeace-Russia, Moscow
Dmitry Zamolodchikov, Forest Ecology & Production Centre, Russian Academy of Sciences, Moscow
The work in geographical sub-groups involved the following participants:
Group for European Russia
Dmitry Aksenov, Socio Ecological Union
Hans-Jürgen Stibig, JRC
Alexey Yaroshenko, Greenpeace Russia

Andrey Khmelevsky, Socio Ecological Union,
Lars Laestadius, World Resources Institute,
Alexander Maslov, Moscow State University
Sergei Pautov, Neusidler Syktyvkar Company
Alexey Pazhenkov, Volga-Ural Env. Network
Peter Potapov, Greenpeace Russia

Group for Siberia and the Russian Far East
Nikolai Lashchinsky, Cen. Siberia Bot. Garden
Danilo Mollicone, JRC
Denis Smirnov, World Wildlife Fund

Frédéric Achard, JRC
Dmitry Aksenov, Socio Ecological Union
Tatiana Keyko, Baikal Regional Info. Centre
Anna Kostikova, Biodiversity Conservation
Alexander Maslov, Moscow State University
Vitaliy Raznobarsky, Forest Protection Centre
Tatiana Yanitskaya, Biodiversity Conservation
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Other participants – first day only (methodology presentation and discussion)
Olga Gershenzon, R&D Center Scanex
Alexander Isaev, International Forest Institute & Russian Academy of Sciences
Mikhail Karpachevskiy, Biodiversity Conservation Centre
Andrey Kushlin, World Bank
Dmitry Zamolodchikov, Russian Academy of Sciences

Figure 2: Group participants during second day of Moscow meeting

(Photo by F. Achard)
1.3.2.

Experts consulted after the meeting

During the months following the Moscow meeting the following experts provided additional
information in order to cover the whole boreal zone of the Eurasian continent.
Tuomas Häme, VTT Information Technology, Finland
Håkan Olsson, Professor, Swedish University of Agricultural Sciences, Umeå, Sweden
Zengyuan Li, Professor, Chinese Academy of Forestry, Beijing, China
Other contributors to the report:
René Beuchle, JRC, Ispra, Italy (production of the cartographic layout of maps)
Alexey Egorov, Socio Ecological Union, Moscow (co-author of chapter 4.3)
Yelena Esipova, Socio Ecological Union, Moscow (co-author of chapter 4.3)
Hugh Eva, JRC, Ispra, Italy (processing of MODIS fire data in 3.1)
Volha Roshchanka, Global Forest Watch/, World Resources Institute, Washington, USA (text editing)
Jacqueline Sambale, JRC, Ispra, Italy (Delineation of hot spot area in Siberia)
Svetlana Turubanova, Greenpeace Russia, Moscow (co-author of chapter 4.2)
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2.

Methodological approach

The purpose of the meeting held in Moscow in April 2004 and of the consultations made in
complement to the meeting, was to collectively identify the ‘hot spot areas of forest cover change’ in
Eurasia with specific focus on the boreal zone. The evidences for designating and describing these
areas are based on the personal experience of the experts.

2.1.

Definition of “hot spot areas”

For the purposes of this study, a “hot spot area” was defined as an area with a high concentration of
forest cover change in space, i.e. areas of significant forest change caused by logging, fires, mining or
other activities. The study focused on two kinds of hot spot areas: those of ongoing changes within the
last 5 years and those where changes are expected to occur in the coming 3 to 5 years. Areas with
dispersed forest cover change, such as in Sweden, Finland and parts of Russia, were not considered as
“hot spots.”

2.2.

Typology of hot spot areas

The exercise focused on the delineation of recent and expected “hot spot areas” in terms of (i) forest
area, (ii) canopy structure and (iii) forest type. The study focuses on recent non-natural (anthropogenic)
forest cover change. Anthropogenic forest cover changes include forest conversion and disturbances
caused by logging and mining, or by the development of transportation infrastructure.
A few main categories of the “hot spot areas” were tentatively differentiated:
Type 1: Forest exploitation including:
1a. Clear-cuts, followed by natural regeneration or replanting
1b. Intense selective logging
Type2: Conversion to non-forest areas, e.g. due to natural resources exploitation, agriculture
or urbanization.
Type 3: Forest degradation, e.g. due to an increase in fire frequency or human pressure
(grazing, over logging …)
Type 4: Conversion of non-forest land to forest land, e.g. spontaneous forest regeneration
after abandonment of agriculture land
In the case of logging, which represents a large proportion of the areas under consideration, the area
remains ‘forest land’, but (i) the mature trees and stands are removed and replaced by forest
regeneration, often by a different composition of species (succession stages), and (ii) soils could be
degraded, affecting the regrowth conditions.
Fire is a natural disturbance factor in boreal ecosystems. This study, however, focuses at areas where
human or climatic factors have led to an increase of the fire frequency in recent years, causing
degradation of the original ecosystems.
This study does not account for aspects of biodiversity, conservation or threats to habitats and biotopes,
since they fall outside the two main scopes of this study: impact on climate change and sustainability of
timber resources.
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2.3.

Methodology

Two main tasks were carried out by the experts:
(i)
(ii)
(i)

Identification and delineation of “hot spot areas”
Description of change in forest cover

Identification and delineation of “hot spot areas”

Experts were requested to locate “hot spot areas” and to indicate their extent on a mosaic of satellite
imagery printed at 1:4 M scale. Focusing at the boreal domain, the analysis covered the whole of
Russia (and was at a later stage enlarged to cover the whole Eurasia).
The satellite image mosaic was based on data at spatial resolution of 1 km from the VEGETATION
sensor onboard the SPOT-4 satellite (Bartalev et al., 2001) acquired during the year 1999. The mosaic
was used as background layer for supporting the delineation of the hot spot areas.
One map layer was produced containing the delineated “hot spot areas”. Each “hot spot” was labelled
with a specific code number as an identifier.
(ii)

Description of change in forest cover

We described forest change for each “hot spot”, indicating the following: (i) the type and cause of
change or disturbance, (ii) the rate of the change (qualitative estimate), and (iii) causes, drivers and the
underlying disturbance factors that include fire (type and cause), logging (type), construction of
infrastructure, mining, clearing of forest for agricultural purposes, etc.
The experts developed a standard form to report information, which was compiled in a common
database table.
Ancillary task: Description of potential indicators of forest cover change
Information on potential change indicators (by which forest cover change areas can be stratified at
broad scales) was also compiled during the expert consultation. This was done in order to evaluate if
such indicators would be retrievable from satellite imagery in a future phase. For example fire-location
information, which can be derived from satellite Earth observation data, would be considered as a
potential change indicator. It is also known that the detection of clear cut patterns in the boreal
coniferous forests of north western Eurasia is feasible from satellite imagery of medium spatial
resolution (250m), given that the size of the clear cut is larger than about 15 ha (Stibig and Bucha,
2005). The use of such spatial indicators could allow a more automated identification of ‘hot spots’ in
future spatial modelling exercises.
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3.

RESULTS OF THE EXPERT CONSULTATION

3.1.

General description of change processes in forest resources in
Russia
3.1.1.

General background on forest cover change during the last 20 years

Human influence on the Russian forest landscape has been growing over recent decades due to logging
activities and induced fires. A first indicative map (Figure 3) shows these non-natural forest type
changes which occurred during the last 10 to 20 years, mainly replacing coniferous forests (green) by
deciduous forests re-growth (red).
The non-natural forest type changes are mainly due to logging, mining, and the development of the
transport network. In the case of logging (which represents most of the areas under consideration) the
area remains “forest land”, i.e. the land is not converted to an other land use, but (i) the pristine forests
are replaced by early forest succession stages (mainly deciduous) and (ii) soils are often degraded,
impeding natural regeneration. In this initial map ‘post-fire’ forest regeneration was not included
because it is impossible to separate regeneration due to natural fires from regeneration due
anthropogenic fires.
Figure 3: Map of forest-type change during the last twenty years in Russia

Map projection: Alberts conical equal-area
Notes:
1) This map is based on an initial comparison by A. Yaroshenko between a more than 10-years
old forest map of URSSS (Isaev et al., 1990) and the vegetation map of Eurasia for the year 2000
(Bartalev et al., 2003). Areas of needleleaf forest that transformed to broadleaf forests were
identified. Forest type changes due to fires were excluded based on the visual assessment of
Landsat TM imagery of the 1990’s. Other areas were excluded or added when considered as errors
of misclassification on one of the two vegetation maps.
2) This first tentative map was used as input for a “synthesis of knowledge of rapid land-cover
change and land-use change” in the framework of the Millennium Ecosystem Assessment project
(Lepers et al., 2005).
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3.1.2.

General description of logging processes

Due to its long history of silviculture and forest management experience Russia has become a
recognized leader in forest research, development and conservation. However, central planning
policies led to unsustainable forest management practices, which were exposed with the introduction of
a market economy. Many wood-based enterprises are now isolated from any economically accessible
forest resource, a fact that became clear once wood processors were no longer paying artificially low
prices for energy, transport, and other production inputs.
Until 1990 Russia was second only to the US as an industrial wood producer with 375 million m3
annual production. Production fell down to 100 million m3 in 1996. Between 1994 and 1998, federal
allocations have declined by more than half. Positive growth in the forest industry became evident only
in 1999 when the growth rate was 118% as compared with 1998 (World Bank, 2003). The wood
production volume is presently at less than 200 million m3.
In the recent years (from the late 1990’s), China and Finland have increased their imports from Russia
as the result of increased domestic forest protection without simultaneously decreasing demand for
wood (Mayer et al., 2005). Imports of industrial wood (round, sawn and pulp) from Russia into Finland
and China have reached in 2002 around 15 and 30 million m3 annually respectively.
During the Soviet time, logging actions were quite uniformly distributed in the country with the
exclusion of Northern, mountain and very remote regions. In Siberia logging activities were
concentrated along all the main rivers, as for example the Ob, Jenisey, Lena, Amur or Angara.
During the period of economic transition many small logging and wood processing state enterprises
were closed and large enterprises have mostly been privatized. However, the enterprises operating in
the most favourable forest areas are still active and even expanding. In consequence, logging activities
are now spatially distributed in a clumpier manner over the Russian territory, which led to a
concentration of the logging activities in specific regions. Although the national wood production
volume is presently much lower than during the Soviet time, the forest resources are often depleted in
an unsustainable way in these specific regions.
In the recent years, it has become evident that large parts of the logging activities in Russia are
“illegal”, particular in Far East Siberia. Although these illegal logging activities per se have not
reached an extent that would justify the delineation of specific hot spot areas, there is an issue of forest
conservation and resources sustainability:
-

-

Illegal logging often occurs in the most valuable stands. Such areas are usually essential for the
maintenance of ecosystem functions and protection of biodiversity;
Illegal logging can lead to large clear cut areas. When occurring on fragile permafrost the
consequence are the creation of virtual deserts due to the combination of extreme cold during
winter and thin soil layers, e.g. in the Russian Far East.
Many tree species find their way out of the country despite their protection status. The commercial
logging of the Siberian pine “Cedar” (Pinus Sibirica) and the Korean pine (Pinus Koreansis) is
prohibited, except in some cases of thinning and sanitary felling. But these pines are sometimes
exported as common pinewood (Pinus Silvestris). As other examples, the yew tree and chestnut
tree (Castanea sativa) continue to be exported, although they are in the red- list.
The Siberian Tiger and Amur Leopard, two of the most endangered carnivore species, are now
threatened with extinction due to rampant illegal logging fragmenting their habitat.
Sanitary felling is often used to disguise illegal logging.

In Russia’s Far East, close to the Japan and Okhotsk Sea, new logging concessions have been given
out to mainly Japanese enterprises. However, as new roads allow quick transportation of round wood
to the coast (Fig. 4) concessions holders tend to opt for intense logging in these areas, which may lead
to depletion of the forests close to the eastern sea.
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Figure 4: Satellite 3-D view of logging activities in Primorsky Kray along Japan Sea

Legend:

Approximate width: 20 km x 40 km
Forests in green
Logged areas in white
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3.1.3.

Increase of fire frequency

The frequency of fires, which are a natural disturbance factor in boreal ecosystems, has increased in
recent years particularly in Siberia. Only in Russia an average of 7.7 million ha of fire occurred
annually during the period 1996-2002 with a high interannual variability: from 1.5 million ha in 1997
to 12.1 million ha in 2002 (Sukhinin et al., 2004). The most common land cover type for fire
occurrence was forest, where 55% of the total area burned occurred as an average. The three years of
most severe fire damage in Russia (since fire records exist) occurred after 1998:
- Year 1998 with 11.5 Million ha, including 6.9 Million ha in forests (Sukhinin et al., 2004)
- Year 2002 with 12.1 Million ha, including 7.5 Million ha in forests (Sukhinin et al., 2004)
- Year 2003 with 22 Million ha (Schiermeier, 2005), including 14.5 Million ha in forests
(Goldammer et al., 2003).
It is not yet clear to what extent the increase in fire frequency is a consequence of anomalies in weather
conditions or a consequence of disturbances caused by logging or mining. However, the sheer amount
of forests burnt in these last years cannot be explained by the natural dynamic of the forest ecosystem,
i.e. the natural ecosystem fire cycle which can be as high as 520 years in the case of the central
Siberian “dark taiga” (Mollicone et al., 2002). If this trend continues one could foresee large
modifications in the Russian forest landscape.
The regions most affected by fires are located
in Siberia. In 1998, the Far-East was the most
affected region, where catastrophic damages
occurred particularly in the forest ecosystems
of the Amur and Aldan rivers. In 2002 and
2003, the forests around the Lena River in the
central part of the Saha Republic and in the
river basins of Kolima and Indigirka,
respectively, were most heavily affected.

Figure 5: Satellite view of exceptional fires in
August 2002 in Siberia along the Lena River
Area size: ~ 20 km x 10 km
Colour legend:
Forests
= green
Burnt areas = dark brown
Fires smoke = light blue, white
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Figure 6: Fire activity during years 2002, 2003 and 2004

Zoom over Far East Siberia

Legend: Fires from year 2004 in light blue (top layer)
Fires from year 2003 in red (middle layer)
Fires from year 2002 in yellow (bottom layer)
Notes: (i) Fires occurring outside the forest domain are not represented
(ii) A 2003 fire can be hidden behind a 2004 fire (repetitive fires over years)
Source: NASA MODIS active fire product developed by University of Maryland
Available at: http://modis-fire.umd.edu/products.asp
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3.1.4.

General description of mining and oil extraction activities

The Russian economic transition and the new international orientations of the energy market are
generating large changes in the Russian mining and oil extraction sector. There is a geographical
concentration process particularly in the mining sector, similar to the logging concentration process.
Mining is now concentrated in areas which promise a high economic benefit while activities in remote
areas have been dismantled or drastically reduced. In some areas mining has had negative impact on
the forest resources, as for example around the city of Yekaterinburg, whilst the large extraction
activities in Norilsk (northern part of Krasnoyarsk Krai) and in Akasia are not affecting very much the
timber resources.
Impacts of oil and gas extraction are different from those of mining. Indeed in this sector, exploitation
areas are expanding due to an increasing demand from the eastern markets (China, Korea, Japan) and
to the raise of the oil price. After a drop in the early 1990s, Russian oil production has grown and since
1999, Russia has become the world’s second largest producer of crude oil only after Saudi Arabia.
From March to May 2004, Russian crude oil production actually exceeded that of Saudi Arabia. Both
the Russian government and outside observers agree that production will continue to grow, at least in a
short term future (EIA, 2005). Concerns about the environmental impacts of oil and gas development
in Russia may hinder growth in these sectors. However, the importance of the hydrocarbon sector to
Russia's economy could mean that new projects will be developed in eastern Siberia regardless of their
potential environmental consequences.
Although the construction of pipelines directly affects forest cover (Figure 7), it usually would not
justify the delineation of specific hot spots. However, there are indirect impacts originating from the
infrastructure network, such as the increase of the fire risk and of the probability of logging in the areas
crossed by the new pipelines. The areas along new oil and gas pipelines therefore need close
monitoring.
In Siberia, a number of new oil fields have already been established or planned, in particular:
- in the southern part of the Evenky Autonomous District with large areas of intact forests still present.
- along the Japan Sea from Angarsk until Nakhodka , where a new pipeline is under construction for a
total length of around 4,000 km. Ancillary lateral pipelines will also be established in order to connect
northern oil fields to the main pipeline. Another pipeline will be routed from the Sakhalin Island to the
continental harbour of De-Kastri and then connected to the Russian network. (EIA, 2005)
Figure 7: Location of pipelines in Far
East Siberia
New oil and gas pipelines planned from
eastern Siberia to Asian markets are
being challenged by environmental
groups claiming that the protected status
of the Siberian Plateau (Ukok Plateau) is
ignored. Such projects would have a
severe impact on fragile ecosystems such
as highland marshes, tundra and
permafrost areas.
Source: EIA, 2005
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3.2.

The European Russia region

The expert meeting in Moscow has been organised by two sub-regions: European Russia and Siberia.
The European Russia group was chaired by H.J. Stibig, A. Yaroshenko and D. Aksenov.

3.2.1.

Overview of the hot spots types

A general stratification of the ‘Hot Spots’ into eight main groups or strata could be done at hand of the
geographical zoning, the type and the cause of the changes:
1.
2.
3.
4.
5.
6.
7.
8.

Logging in the Taiga
Intensive logging on the Karelian Isthmus
Logging along the ‘Southern border of the Taiga’ and in the ‘Birch belt’
Forest conversion for built over area in the Moscow and St. Petersburg area
Regrowth of forests in the southern Taiga zone
Dam construction sites
Conversion of peat areas (bogs) by removing peat & by fires
Increase of fire frequency

This stratification of ‘Hot Spot groups’ is further described in Table 1.
3.2.2.

Location of hot spots areas and zones of forest regrowth

Hot Spots (forest loss and degradation)
Based on regional and local knowledge the expert group located the “hot spot areas” on the SPOT-4
VEGETATION satellite image mosaic for available for the European part of Eurasia at 1:4 M scale
(paper print). Landsat TM satellite imagery and existing forest maps helped to refine the geographical
delineation. The results of the delineation of the “hot spot areas” were digitized and stored as a unique
digital spatial database in a Geographical Information System (ArcInfo software).
The hot spots areas of European part of Eurasia are displayed in Error! Reference source not found.,
the different colours provide a first indication on the dominant change processes:
- clear-cuts = red,
- selective logging and intensive forest management = orange,
- increase of fire intensity = yellow,
- other processes (e.g. conversion of peat land, dam building) = blue.
‘Forest re-growth on abandoned agricultural land’
Towards the southern border of the Taiga there are large areas where deciduous tree cover is naturally
re-growing after agriculture was abandoned. It was, however, not possible to delineate individual
‘Green Spots’, as the re-growth areas are dispersed over the following administrative regions (Oblast):
Leningrad
Pskov
Novgorod
Tver

Vologda
Kostroma
Yaroslavl
Vladimir

Nizhni Novgorod
Kirov
Perm

The location of these regions is displayed in Figure 9.
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Table 1: General stratification of the forest cover change processes in Western Russia

Stratum 1

Stratum 2

Stratum 3

Stratum 4

Stratum 5

Stratum 6

Stratum 7

Stratum 8

Logging in the Taiga (boreal coniferous forest)
Mainly logging in pristine forests
Type of frontier forests or frontier logging
Clear cut, High intensity
Loss of forest cover
Intensive logging on the Karelian Isthmus
Intensive clear cut and selective logging (northern European type)
No loss of forest cover, but unsustainable due to the loss of biomass, , the
degradation of the commercial value and the lack of adequate regeneration
Logging along the ‘Southern border of the Taiga’ and in the ‘Birch belt’
Zone of small-scale logging, not really a loss in forest cover, but affecting
large areas
As a cumulative process it leads to a loss of biomass
The whole birch belt was logged long time ago and is now a kind of
‘degraded’ forest’, with some clear cut
Æ ultimately not indicated as ‘Hot Spot’
Forest conversion to built-over area (Moscow / St. Petersburg regions)
Large number of areas with small extent leading to actual forest loss
Conversion for built over area, for single buildings within forest or under tree
cover
Re-growth of forests in the southern Taiga zone
Resulting from abandoning agriculture and natural regeneration
Green Spot (zone) in the context of Carbon sinks
Æ documented as a list of districts
Dam construction sites
Deforestation for the flooded area (water reservoir)
Additional deforestation at edges (higher water level)
Æ areas taken including the surrounding of the usual irregular shape of the
actual reservoir surface
Conversion of peat areas (bogs) by removing peat & by fires
Usually on dried peat land, with and without tree cover
Occasional fires
Affecting 99% of dried peat land
Æ Hot Spot as carbon sources(Enormous release of CO2)
Increase of fire frequency
Usually in the context of mining

Figure 8: Location of hot spot areas in Western Eurasia
(opposite page)
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Figure 9: Regions where deciduous forests are re-growing on abandoned agricultural lands

Identification of “hot spot areas” of forest cover changes in boreal Eurasia

19

3.2.3.

Description of hot spot areas

The location of the hot spot areas and the change processes dominating in each hot spot were described
(Table 2) using the following descriptors:
ID:
Region / Location:
Main forest type:
Change process:

Identification Number [region- number]
Name of administrative region and local place
Main forest cover type inside the hot spot area
This descriptor includes the following possibilities:
- Clear-cut logging (with natural regeneration or replanting)
- Selective logging (high or moderate intensity)
- Increased fire frequency
- Conversion to non-forest: mining, dam building …
- Degradation: overgrazing, pest outbreak …
- Afforestation (on abandoned agricultural land)
Process characteristics: Control or uncontrolled process
affecting intact/pristine or managed forests
F. Cover Change:
Forest cover change percentage in hot spot over last five years:
Large (> 10%); medium (5-10%); small (< 5%)
Patch S.:
Average patch Size (in case of clear-cut or fire)
Large (> 100 ha); medium (50-100 ha); small (< 50 ha)
T.:
Time: Past (1998-2003); Ongoing (2003-2004); Expected (next 3 y.)
Impact:
Negative impact [strong or (moderate)] on species composition,
soils,
sustainability or ecosystem.
Actors:
Actors of the change process e.g.:
- public or private enterprises
- large-small FFS
- individual groups or local population
- natural factors (climatic)
Use and context:
Driver of change process, e.g.:
- regular timber harvesting,
- irregular cutting for profit ,
- natural resource exploitation,
- road or pipeline construction,
- conversion from agriculture
Accuracy:
Qualitative evaluation of the accuracy of the hot spot boundary delineation
Accurate; approximate; rough
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Table 2: Description of the change processes for each hot spot area in Western Russia
Region /
Location

Main forest
type(s)

Change process

Process
characteristics

Murmansk region:
Lotta & Yauriyoki
Valleys
Murmansk region:
planned nat. park,
Alakurtti
Karelia republic:
Pyaozero area

Evergreen
coniferous forests

Controlled process
affecting pristine forests

Evergreen
coniferous forests

Clear-cut logging with nat.
regrowth; Selective logging
(high intensity)
Clear-cut logging with
natural regrowth

Evergreen
coniferous forests

1-4

Karelia republic:
Kestenga area

1-5

ID
1-1

1-2

1-3

1-6

1-7

1-8

1-9

1-10

F. Cover
Change;
Patch S.
small FCC;
small patch
size
small FCC;
small patch
size

Clear-cut logging with nat.
regrowth & some replanting

Controlled process
affecting pristine &
managed forests
Controlled process
affecting pristine forests

Evergreen
coniferous forests

Clear-cut logging with
natural regrowth

Controlled process
affecting pristine forests

medium
FCC; small
patch size

Karelia republic:
North Kalevala
planned nat. park
Karelia republic:
South Kalevala
planned national
park
Karelia republic:
Muesersky district

Evergreen
coniferous forests

Clear-cut logging with nat.
regrowth & some replanting,

medium
FCC; small
patch size

Evergreen
coniferous forests

Clear-cut logging with nat.
regrowth

Evergreen
coniferous forests

Clear-cut logging with
natural regrowth

Controlled process
affecting pristine &
managed forests
Controlled &
uncontrolled processes
affecting pristine &
managed forests
Controlled process
affecting pristine forests

Arkhangelsk
region: Onega
Peninuslar
Arkhangelsk
region: north
Vodlozero NP
Arkhangelsk
region: southeast Vodlozero

Evergreen
coniferous forests

Clear-cut logging with
natural regrowth

Controlled process
affecting pristine forests

medium
FCC; small
patch size

Mixed coniferous broadleaf forests

Clear-cut logging with
natural regrowth

medium
FCC; small
PS

Evergreen
coniferous forests

Clear-cut logging with
natural regrowth

Controlled process
affecting pristine &
managed forests
Controlled process
affecting pristine &
managed forests
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medium
FCC; small
patch size

medium
FCC; small
patch size
large FCC;
small patch
size

medium
FCC; small
patch size

T
P;
O;
E
P;
O;
E
P;
O;
E
P;
O;
E
P;
O;
E
P;
O;
E
P;
O;
E
P;
O;
E
P;
O;
E
P;
O;
E

Impact:
strong or
(moderate)
sustainability,
(ecosystem)

Actors
private enterprise

Use and context

Accura
cy

sustainability,
(ecosystem)

private enterprise

regular harvesting,
sanitary felling,
road construction
regular harvesting

sustainability,
ecosystem

private enterprise

regular harvesting

approx

sustainability,
ecosystem

private enterprise

regular harvesting

approx

sustainability,
(ecosystem)

private enterprise

regular harvesting, some
sanitary felling

approx

sustainability,
ecosystem

public and private
enterprises, local
population (?)

regular harvesting,
sanitary felling,
irregular cutting

approx

sustainability,
ecosystem

private enterprise

regular harvesting

approx

sustainability,
ecosystem

private enterprise

regular harvesting

approx

sustainability,
ecosystem

private enterprise

regular harvesting

approx

sustainability,
ecosystem

private enterprise

regular harvesting

approx

approx
approx
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ID

Region /
Location

Main forest
type(s)

Change process

Process
characteristics

1-11

Karelia republic:
south of
Vodlozero NP

Evergreen
coniferous forests

Clear-cut logging with nat.
regrowth

Controlled processes
in pristine & managed
forests

1-12

Karelia / Vologda:
Andoma area

Evergreen
coniferous forests

Clear-cut logging with
natural regrowth

Controlled process
in pristine forests

1-13

St Petersburg reg
/ Karelia rep.:
Karelian Isthmus
Arkhangelsk
region: White
Sea- Kulay
Upland
Arkhangelsk reg /
Komi rep: N-Dvina
& Pinega basins
Komi republic:
Timan Range

Evergreen
coniferous forests

Clear-cut logging or
Selective logging (high
intensity)
Increased fire frequency,
Clear-cut logging
Diamond mining

Evergreen
coniferous forests

Clear-cut logging with
natural regrowth,
Overlogging
Increased fire frequency
Bauxite mining

Controlled &
uncontrolled processes
in managed forests.
Controlled &
uncontrolled (fire)
processes in pristine
forests
Controlled process
in pristine forests

Komi rep. : west
Yugyd-Va national
Park
Komi rep.: east
Pechoro-Ilychsky
Nature Reserve
Perm region:
western slopes of
Ural Mountains
Vologda region:
Velikiy Ustug
district

Evergreen
coniferous forests

1-14

1-15

1-16

1-17

1-18

1-19

1-20

Evergreen
coniferous forests
Evergreen
coniferous forests

F. Cover
Change;
Patch S.
medium FC
change
small patch
size
Medium
FCC small
PS
small FCC.;
small patch
size

T
P;
O;
E

Impact:
strong or
(moderate)
sustainability,
ecosystem

Actors

Use and context

Accura
cy

public and private
enterprises

regular harvesting, some
sanitary felling

approx

P;
E

sustainability,
ecosystem

private enterprise

regular harvesting,
sanitary felling (expected)

approx

P;
O

sustainability,
(species,soils
, ecosystem)

public (FFS) and
private enterprise

accurate

medium
FCC large
(fire)
&
small PS

P;
O;
E

sustainability,
ecosystem

private enterprise

regular harvesting,
sanitary felling,
urban & road construction
industrial construction
nat. resource exploitation
road construction

large FCC;
small patch
size

P;
O;
E
O;
E

sustainability,
ecosystem

private enterprise

regular harvesting

approx

ecosystem,
(sustainability
)

public and private
enterprises

rough
approx

approx

small FCC;
small patch
size

Clear-cut logging with
natural regrowth

Controlled &
uncontrolled processes
(fire) in pristine forests
Controlled process
affecting pristine forests

medium
FCC; small
patch size

P;
O

sustainability,
ecosystem

private enterprise

industrial construction
nat. resource exploitation
road construction
regular harvesting

Evergreen
coniferous forests

Clear-cut logging with
natural regrowth

Controlled process
affecting pristine forests

large FCC;
small patch
size

sustainability,
ecosystem

private enterprise

regular harvesting

approx

Evergreen
coniferous forests

Clear-cut logging with
natural regrowth

Controlled process
affecting pristine forests

medium
FCC; small
PS

sustainability,
ecosystem

private enterprise

regular harvesting

approx

Mixed coniferous broadleaf forests

Clear-cut logging with
natural regrowth

Controlled processes
affecting managed
forests

medium
FCC small
patch size

P;
O;
E
P;
O;
E
P;
O;
E

sustainability,
ecosystem

private enterprise

regular harvesting

approx
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ID

Region /
Location

Main forest
type(s)

Change process

Process
characteristics

F. Cover
Change;
Patch S.
medium
FCC small
patch size

1-21

Kirov region

Mixed coniferous broadleaf forests

Clear-cut logging with
natural regrowth

Controlled processes in
managed forests

1-22

Evergreen
coniferous forests

Clear-cut logging with nat.
regrowth

1-23

Komi Republic &
Kirov region:
upper Letka river
Kirov region

Mixed coniferous broadleaf forests

Clear-cut logging with
natural regrowth

1-24

Kirov region

Mixed coniferous broadleaf forests

Clear-cut logging with
natural regrowth

1-25

Kirov region

Mixed coniferous broadleaf forests

Clear-cut logging with
natural regrowth

1-26

Komi Republic:
Ust-Tsilma area

Evergreen
coniferous forests

Increased fire frequency

Controlled process
affecting pristine &
managed forests
Controlled processes
affecting managed
forests
Controlled processes
affecting managed
forests
Controlled processes
affecting managed
forests
Uncontrolled process
affecting pristine forests

1-27

Komi Republic :
Usinsk area

Evergreen
coniferous forests

Increased fire frequency

Uncontrolled process
affecting pristine forests

1-28

Bashkortostan
republic

Evergreen
coniferous forests

Controlled process
affecting pristine forests

large FCC;
small patch
size

1-29

Manty-Mansiysky
autonomous
district: eastern
slopes of Urals
Sverdlovsk
region: eastern
slopes of Urals

Evergreen
coniferous forests

Clear-cut logging with nat.
regrowth, Selective
logging (high intensity)
Increased fire frequency

Uncontrolled process
affecting pristine forests

medium FC
change
large patch
size

Controlled &
uncontrolled processes
in pristine & managed
forests

medium
FCC;
mediumsmall PS

1-30

Evergreen
coniferous forests

Clear-cut logging with
natural regrowth,
Increased fire frequency
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small FCC;
small PS
medium
FCC; small
patch size
medium
FCC; small
patch size
medium
FCC; small
patch size
Large FCC;
large patch
size
Large FCC;
large patch
size

T
P;
O;
E
P;
O;
E
P;
O;
E
P;
O;
E
P;
O;
E
P
P

Impact:
strong or
(moderate)
sustainability,
ecosystem

Actors

Use and context

Accura
cy

private enterprise

regular harvesting

approx

sustainability,
ecosystem

private enterprise

regular harvesting

approx

sustainability,
ecosystem

private enterprise

regular harvesting

approx

sustainability,
ecosystem

private enterprise

regular harvesting

approx

sustainability,
ecosystem

private enterprise

regular harvesting

approx

species
comp, soils,
ecosystem
species
comp, soils,
ecosystem

occasional fire,
mining companies

mining (oil, gas)

rough

occasional fire,
mining
companies,
public and private
enterprises, local
population
public enterprise

mining (oil, gas)

rough

regular harvesting,
sanitary felling,
irregular cutting
gas pipeline construction

approx

regular harvesting,
irregular cutting,
road and pipeline
construction

approx

P;
O;
E
P;
O

species,
ecosystem,
(soils)

P;
O;
E

species
comp, soils,
ecosystem,
(sustainability

species
comp, soils,
ecosystem

public and private
enterprises,
local population

rough
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ID

Region /
Location

Main forest
type(s)

Change process

Process
characteristics
Controlled processes
affecting pristine &
managed forests
Controlled &
uncontrolled processes
in managed forests
Controlled &
uncontrolled processes
in managed forests
Uncontrolled processes
affecting managed
forests & dried peatland
Uncontrolled processes
affecting managed
forests & dried peatland
Uncontrolled processes
affecting managed
forests & dried peatland

1-31

Bashkortostan
republic

Deciduous
broadleaf forests

1-32

Moscow city and
suburbs

Mixed coniferous broadleaf forests

Clear-cut logging with nat.
regrowth & replanting,
Selective logging (high int.)
Private construction
Logging (high intensity)

1-33

St. Petersburg city
and suburbs

Evergreen
coniferous forests

Private construction
Logging (high intensity)

1-34

Nizhniy Novgorod
Region: Volga &
Oka valleys
St. Petersburg
Region:
Tikhvinsky district
Novgorod Region:
Novgorod &
Malaya Vishera
district
Vologda Region

Peatland

Increased fire frequency
(peat fires)

Peatland

Increased fire frequency
(peat fires)

Peatland

Increased fire frequency
(peat fires)

Peatland

Increased fire frequency
(peat fires)

Tver Region:
Volga and
Medveditsa rivers
Moskow, Ryazan
& Vladimir regions
: Mesсhera area
Nizhniy Novgorod
reg. & Chuvashia
rep.:Cheboksarsk
oye Reservoir

Peatland, Mixed
coniferous broadleaf forests
Peatland, Mixed
coniferous broadleaf forests
Evergreen
coniferous forests

Increased fire frequency
(peat fires)

1-35

1-36

1-37

1-38

1-39

1-40

Increased fire frequency
(peat fires)
Conversion (dam
construction)

Uncontrolled processes
affecting managed
forests & dried peatland
Uncontrolled processes
affecting managed
forests & dried peatland
Uncontrolled processes
affecting managed
forests & dried peatland
Controlled &
uncontrolled processes
in managed forests
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F. Cover
Change;
Patch S.
small FCC;
small patch
size
medium FC
change
medium FC
change
mediumsmall FCC;
medium PS

T
P;
O;
E
P;
O;
E
P;
O;
E
P;
E

Impact:
strong or
(moderate)
ecosystem,
(species
comp., soils)
species, soils,
sustainability,
ecosystem
species, soils,
sustainability,
ecosystem
soils,
sustainability,
ecosystem,

mediumsmall FCC;
medium PS

P;
E

soils,
sustainability,
ecosystem,

mediumsmall FCC;
medium PS

P;
E

soils,
sustainability,
ecosystem,

mediumsmall FCC;
medium PS

P;
E

soils,
sustainability,
ecosystem,

mediumsmall FCC;
medium PS

P;
E

soils,
sustainability,
ecosystem,

mediumsmall FCC;
medium PS

P;
E

soils,
sustainability,
ecosystem,

small FC
change

O;
E

Actors

Use and context

Accura
cy

public and private
enterprises, local
population
public and private
enterprises,
individual groups
public and private
enterprises,
individual groups
natural factors
(climatic),
local population
natural factors
(climatic),
local population
natural factors
(climatic),
local population

regular harvesting,
sanitary felling,
irregular cutting
urban development

approx

urban development

approx

peat mining, agriculture

approx

peat mining, agriculture

approx

peat mining, agriculture

approx

natural factors
(climatic),
local population
natural factors
(climatic),
local population
natural factors
(climatic),
local population
public

peat mining, agriculture

approx

peat mining, agriculture

approx

peat mining, agriculture

approx

dam construction

approx

approx
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ID

Region /
Location

Main forest
type(s)

Change process

Process
characteristics

1-41

Perm region:
Upper Kama
Reservoir

Evergreen
coniferous forests

Conversion (dam
construction)

Controlled processes
affecting managed
forests

1-42

Bashkortostan
rep.: Yumagusino
Reservoir on
Belaya River
Yekaterinburg city
and suburbs

Evergreen
coniferous forests

Conversion (dam
construction)

Controlled processes
affecting managed
forests

Evergreen
coniferous forests

Conversion (Mining)

Controlled processes
affecting pristine &
managed forests

1-43
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F. Cover
Change;
Patch S.
medium FC
change
medium FC
change

T
O

O

P;
O;
E

Impact:
strong or
(moderate)
species
comp, soils,
sustainability,
ecosystem
species
comp, soils,
sustainability,
ecosystem
soils,
ecosystem

Actors

Use and context

Accura
cy

public

dam construction

approx

public

dam construction

approx

private enterprise

natural resource
exploitation

rough
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3.3.

The Siberia and the Russian Far East Region

The Siberia group was chaired by D. Mollicone, N. Lashchinsky and D. Smirnov. The field expertise
of the participants of the Siberian group was not sufficient to cover all the regions of this extremely
large territory. For this reason, no detailed and accurate hot spot areas could be delineated for the
northern-eastern districts (Yakutia, Magadanskaya and Chukotsky). A post workshop effort was made
to collect information on these regions, in particular in relation to the increase of fire frequency, using
active fire location information depicted through remote sensing satellites (MODIS sensors) during the
years 2002 and 2003.

3.3.1.

Overview of hot spot types

In the Siberian group, three major groups of hotspot areas have been identified, corresponding to a
general stratification of the deforestation processes taking place in this region:
Stratum 1:

Decrease of tree cover

This category includes mainly the logging activities (clear cuts or high intensity selective
logging). The main factor is regular timber harvesting or irregular cutting for public revenue
or individual profit to answer to the international-national demand, in particular to an
increased demand for the Chinese and Japanese markets
This category includes also conversion to non-forest with construction of transport
infrastructures such as oil pipelines (past or planned). It was also decided to identify expected
“hot spot areas”, such as planned oil pipelines
Stratum 2:

Degradation of forest cover

Degradation is usually a slow process over a number of years (minimum 10 years).
This category includes areas affected by ground or crown fires if their frequency increases in
time, knowing that this concept (increase of fire frequency) is difficult to quantify.
Another process of degradation is the pest outbreaks, which are the second factor of forest
decline after fire. The last major outbreak happened in the period 1994-1997. An area
damaged by pest outbreak of ca. 1 million hectares was delineated as a hot spot.
Overgrazing is also a degradation processes which was considered in this region.
Stratum 3:

Increase of forest cover

The increase of forest cover is resulting from natural forest regrowth on abandoned
agricultural land. Such ‘afforestation’ is usually happening in the southern Taiga zone but in a
more limited scale as compared to European Rusia.

Identification of “hot spot areas” of forest cover changes in boreal Eurasia

27

3.3.2.

Location of hot spots areas

During the workshop the region was further divided into two sub-regions: central Siberia and the Far
East. The group of experts located the “hot spot areas” on two separate paper prints of the satellite
mosaic at 1:4 M scale (one for each region). The results of the delineation of the “hot spot areas” were
then digitized in a joint digital spatial database using a Geographical Information System (ArcInfo
software).

The “hot spot areas” of central and Far East Siberia are displayed in Figure 10 and Figure 11 using
different colours for the different types of processes.
- Clear-cuts in red,
- Selective logging in orange,
- Increase of fire intensity in yellow,
- Other processes (conversion of peat land, dam building …) in blue.

Figure 10: Location of hot spot areas in Central Siberia
(Opposite page)

Figure 11: Location of hot spot areas in Far East Siberia
(Following page)
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3.3.3.

List and description of hot spot areas

Table 3 provides the: description of the change processes in each hot spot area for Siberia. This table
includes the following descriptors:

ID:
Region / Location:
Main forest type:
Change process:

Identification Number [region- number]
Name of administrative region and local place
Main forest cover type inside the hot spot area
This descriptor includes the following possibilities:
- Clear-cut logging (with natural regeneration or replanting)
- Selective logging (high or moderate intensity)
- Increased fire frequency
- Conversion to non-forest: mining, dam building …
- Degradation: overgrazing, pest outbreak …
- Afforestation (on abandoned agricultural land)
Process characteristics: Control or uncontrolled process
affecting intact/pristine or managed forests
F. Cover Change:
Forest cover change percentage in hot spot over last five years:
Large (> 10%); medium (5-10%); small (< 5%)
Patch S.:
Average patch Size (in case of clear-cut or fire)
Large (> 100 ha); medium (50-100 ha); small (< 50 ha)
T.:
Time: Past (1998-2003); Ongoing (2003-2004); Expected (next 3 y.)
Impact:
Negative impact [strong or (moderate)] on species composition,
soils,
sustainability or ecosystem.
Actors:
Actors of the change process e.g.:
- public or private enterprises
- large-small FFS
- individual groups or local population
- natural factors (climatic)
Use and context:
Driver of change process, e.g.:
- regular timber harvesting,
- irregular cutting for profit ,
- natural resource exploitation,
- road or pipeline construction,
- conversion from agriculture
Accuracy:
Qualitative evaluation of the accuracy of the hot spot boundary delineation
Accurate; approximate; rough
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Table 3: Description of the change processes for each hot spot area in Siberia and the Far East
Region /
Location

Main forest
type(s)

Change process

Yamalo-Nenetskiy
autonom. District:
North of Surgut
Altai Kray

Spruce & Scots
Pine sparse
forests
Scots Pine forests

2-3

Altai Kray:
Northern Altai

Broadleaf forests

2-4

Altai Kray: Near
Barnaul city

Broadleaf forests;
Scots Pine forests

2-5

Novosibirsk
Oblast: Near
Novosibirsk city
Altai Kray /
Kemerovo Oblast:
Salair ridge
Kemerovo Oblast:
Western slope of
Kuznetsky Alatan
Krasnoyarsky
Kray: Jarcevo
district
Krasnoyarsk Kray:
South of Jenisey
Range
Krasnoyarsk Kray:
Near Angara river

Birch forests

Clear-cut logging with nat.
regrowth; increased fire
frequency; oil extraction
Selective logging (moderate
intensity);
Increased fire frequency
Selective logging (high
intensity);
Increased fire frequency;
over grazing (degradation)
Clear-cut logging with nat.
regrowth, selective logging
(high intensity),
Increased fire frequency
Selective logging (moderate
intensity), over grazing
(degradation), reforestation
Selective logging (high
intensity),
Road construction
Selective logging (high
intensity), Industrial
pollution
Clear-cut logging with nat.
regrowth

ID
2-1

2-2

2-6

2-7

2-8

2-9

2-10

Broadleaf forests;
Evergreen
coniferous forests
Broadleaf forests
Scots Pine forests
Evergreen
coniferous forests
Scots Pine
forests; Evergreen
coniferous forests

Clear-cut logging with nat.
regrowth, road or pipeline
construction, expected fires
Degradation due to Pest
outbreak (Siberian moss)

Process
characteristics
Controlled process
affecting intact/pristine
forests

F. Cover
Change;
Patch S.
large FCC;
medium PS

T
P;
O;
E

Impact:
strong or
(moderate)
soils;
sustainability

Actors

Use and context

Accura
cy

public or private
enterprises
large-small FFS
individual groups
local population

regular timber harvesting,
nat. resource exploitation,
road / pipeline construct.
irregular cutting for profit
conversion to agricultural

accurate

large FCC;
medium PS

P;
O;
E

species com.;
soils;
ecosystem

Controlled &
uncontrolled processes
affecting pristine &
managed forests
Uncontrolled process
affecting managed
forests

large FCC;
medium PS

P;
O;
E

species com.;
soils;
(ecosystem)

public or private
enterprises local
population

irregular cutting for profit,
industrial construction,
nat. resource exploitation

accurate

large FCC;
medium/
small PS

P;
O;
E

species com.;
(sustainability
)

large-small FFS
local populations

sanitary felling,
irregular cutting for profit

accurate

Uncontrolled process
affecting intact/ pristine
forests
Controlled &
uncontrolled processes

medium
FCC

P;
O;
E

species com.;
(soils);
ecosystem

P;
O;
E

(species);
soils;
sustainability

P;
O;
E

(species);
soils

large FCC;
large PS

P;
O;
E

soils;
sustainability;
ecosystem

conversion from
agriculture (collective
farm collapse)
regular timber harvesting,
nat. resource exploitation
(gold mining)
regular timber harvesting,
industrial construction,
nat. resource exploitation
regular timber harvesting

rough

medium
FCC

public or private
enterprises
local populations
public or private
enterprises; largesmall FFS
public or private
enterprises (prov.
developt scheme)
local enterprises

small FCC;
small PS

P;
O

species com.;
sustainability;
ecosystem

private enterprise

regular timber harvesting,
industrial construction,
nat. resource exploitation

large FCC

P;
O;
E

species com.;
soils;
ecosystem

natural factors:
climate, windfalls,
clear-cuts, burnt

Uncontrolled process
Controlled process
affecting intact/pristine
forests
Controlled process
affecting intact/pristine
forests
Uncontrolled process
affecting intact/ pristine
forests
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approx
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Region /
Location

Main forest
type(s)

Change process

Krasnoyarsk Kray
/ Irkutsk Oblast:
Angara River /
Ilimsky district
Irkutsk region:
Zhitolovskiy
district
Irkutsk Oblast:
Near Baykal lake

Scots Pine
forests; Evergreen
coniferous forests

Clear-cut logging with nat.
regrowth or replanting

Controlled process
affecting managed
forests

Evergreen
coniferous forests

Gas-extraction field

Controlled process

Scots Pine forests

affecting managed
forests

small FCC;
medium PS

2-14

Buryat Republic:
Near Baykal lake

Larch forests

Buryat Republic /
Chita Oblast

Larch forests

2-16

Chita Oblast:
Chikoy Upland

2-17

Amur Oblast:
Border with China

Evergreen
coniferous forests;
Scots Pine forests
Larch forests

Controlled &
uncontrolled (fire)
processes
Uncontrolled process
affecting managed
forests
Uncontrolled process
affecting intact/ pristine
forests
Uncontrolled process

medium
FCC;
medium PS

2-15

Selective logging (moderate
intensity)
Increased fire frequency
Clear-cut logging with nat.
regrowth,
Increased fire frequency
Increased fire frequency

2-18

Khabarosvk Kray
/ Yevrey Oblast

Clear-cut logging

Uncontrolled process
affecting intact/ pristine
forests

large FCC;
large PS

2-19

Khabarosvk Kray:
Southern Sikhote
Alin mountains
Khabarosvk Kray:
Central Sikhote
Alin mountains;
Khorsky leskhoz

Increased fire frequency

Uncontrolled process
affecting pristine &
managed forests
Controlled &
uncontrolled processes
affecting managed
forests

large FCC;
large PS

ID
2-11

2-12

2-13

2-20

Mixed coniferous broadleaf forests;
Evergreen
coniferous forests
Larch forests
Mixed coniferous broadleaf forests
Mixed coniferous broadleaf forests

Clear-cut logging with
natural regrowth
Increased fire frequency

Selective logging
(high/moderate intensity)

Process
characteristics
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F. Cover
Change;
Patch S.
large PS

T

Impact:
strong or
(moderate)
sustainability

Actors

Use and context

Accura
cy

public or private
enterprises

regular timber harvesting

approx

(ecosystem)

private enterprise

nat. resource exploitation,
pipeline construction

approx

(species com;
ecosystem)

small FFC
local population

survival of local people

accurate

P;
O

species com.;
(ecosystem)

small FFS

regular timber harvesting

accurate

medium PS

O

(ecosystem)

lack of control

approx

medium/sm
all
FCC;
small PS

P;
O;
E

species com.;
sustainability;
ecosystem

natural factors
(climatic),
local population
private enterprise

regular timber harvesting

approx

natural factors
(climatic),
local population
public or private
enterprises,
individual groups,
local population
natural factors
(climatic),
local population
Public or private
enterprises;
illegal logging
brigades

lack of control

accurate

Regular timber harvesting
irregular cutting for profit

accurate

lack of control

rough

Regular timber harvesting
irregular cutting for profit

approx

E

large FCC;
small PS

P;
O;
E

species com.;
sustainability;
ecosystem
ecosystem

P;
O;
E

species
composition
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ID
2-21

2-22

2-23

2-24

Region /
Location

Main forest
type(s)

Change process

Primorski Kray /
Khabarosvk Kray:
Cent. Sikhote
Alin; Samarga
river
Primorski Kray:
Cent. Sikhote Alin
mountains;
Svelinsky
Leskhoz
Primorski Kray:
Central Sikhote
Alin mountains;
Ussuri river
Primorski Kray:
Border with China

Evergreen
coniferous forests
(Spruce-fir); Larch
forests

Conversion to non-forest
Clear-cut logging
Selective logging (high
/moderate intensity)

Controlled process
affecting intact/pristine
forests

Evergreen
coniferous forests

Clear-cut logging
Permanent conversion to
non-forest

Controlled process
affecting intact/pristine
forests

large FCC;
small PS

P;
O;
E

Mixed coniferous broadleaf forests
(Korean Pine)

Selective logging
(high/moderate intensity)

large FCC;
small PS

Dry oak forests;
Mixed coniferous broadleaf forests
Evergreen
coniferous forests

Increased fire frequency
Degradation caused by
frequent ground fires
Clear-cut logging

Controlled &
uncontrolled processes
affecting managed
forests
Uncontrolled process
affecting managed
forests
Uncontrolled process
affecting pristine &
managed forests
Uncontrolled process
affecting managed
forests
Uncontrolled process
affecting intact/ pristine
forests

2-25

Sakhalin Oblast

2-26

Yakutia Republic

Larch forests

Increased fire frequency

2-27

Yakutia Republic /
Magadan Oblast:

Larch forests

Increased fire frequency

Cherskyi mountains

Process
characteristics
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Impact:
strong or
(moderate)
(sustainability
); ecosystem

Actors

Use and context

Accura
cy

large private
timber companies

Regular timber harvesting
irregular cutting for profit

accurate

(species c.);
sustainability;
ecosystem

large timber
companies

regular timber harvesting

accurate

P;
O;
E

species
composition

public or private
enterprises ;
Individual groups

Regular timber harvesting
irregular cutting for profit

rough

small FCC;
medium PS

P;
O;
E

ecosystem;
biodiversity;
(sustainability

local population

lack of control, poverty

approx

large FCC;
large PS

?

ecosystem

regular timber harvesting

rough

large FCC;
large PS

P;
O

sustainability;
ecosystem

lack of control

accurate

medium
FCC; large
PS

O

ecosystem

public or private
enterprises,
individual groups,
local population
natural factors
(climatic),
local population
natural factors
(climatic)

F. Cover
Change;
Patch S.
large FCC;
small PS

T
P;
O;
E

accurate
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3.4.

The Scandinavia and Chinese Regions

To cover the whole boreal zone of the Eurasian continent contacts were taken at the end of 2004 with a
few experts for the Scandinavian countries and China. Core information was provided by Dr. T. Häme
(Finland), Prof. H. Olsson (Sweden) and Prof. Z. Li (China).
3.4.1.

Sweden

General situation of forest management practices in Sweden
In Sweden around 50,000 forest stands are clear-felled every year and replanted, with a rotation of
about 100 years. The clear-cut sizes range generally from 0.5 ha up to about 10 ha. This process of
harvesting is evenly spread over the whole country. It is considered that this forestry management
practice does not lead to any particular hot spot area at the national scale. The clear-cut areas are
monitored (delineated) by the Swedish national board of forestry over the national territory using multi
temporal remote sensing imagery (from Landsat / SPOT satellites) at high spatial resolution (a few
meters of tens of meters).
Conversion of forests to other land-use
The managed forest and unmanaged forest areas have shown little change during the period 19901997: from 22.86 and 3.96 Million ha to 22.61 and 4.1 Million ha respectively. About 0.1 % of the
productive forest area is transferred to other land use every year: - 33,000 ha/year during the 19901997 period, half being converted to unmanaged forests (Ståhl et al., 2003). Thus, for this conversion
process (from forest land to other land), the speed of change is rather slow. Consequently this process
must be studied over a minimum period of a few years for an accurate evaluation. The highest speed of
conversion change is located around the big cities such as Stockholm and Gothenburg.
Conversely there is also a process of marginal agricultural land being transferred to forest (“green
spot”). The extent of this process is too small to be depicted as hot-spot area at the national scale.
3.4.2.

Finland

General situation of forest management practices in Finland
The total annual area treated with regeneration fellings in Finland has varied between 90,700 hectares
and 218,200 hectares during the period 1970 to 2002 (Peltola A. et al., 2003). “Regeneration felling”
includes clear-cutting and “seed tree and shelter wood felling”. There is no clear trend in the temporal
dynamic of the regeneration felling areas. The total annual regeneration felling area includes between
74,100 hectares and 161,500 hectares of clear cuts. The average total clear cut area over this period
represents approximately 0.6 percent of the total forest land area (20.2 million hectares). The total area
of logging (including intermediate fellings, regeneration fellings and other fellings) has increased over
this period due to a general trend of increased thinning (considered as intermediate fellings together
with the removal of seed trees). However, the thinning area increase is mainly resulting from the
increase of the age structure of the forests.
The total and average growing stock volumes have continuously increased since the 1920’s. The
average growing stock volume for the total forest land of Finland was 98 m3/ha during the period
1992-2001. The actual mean annual removal during the period 1993-2002, 51.7 million m3/year, has
been lower than the maximum sustainable removal of 64.8 million m3/year. The actual removal has
been lower than the maximum sustainable removal also at every single forestry district.
Conversion of forests to other land-use
The total forestry land area (including forest land, scrub land and waste land) has been practically the
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same since 1950’s in the whole country. In southern Finland the forestry land area has slightly
decreased but it has correspondingly increased in northern Finland. The decrease of forestry land in
southern Finland is due to economic development and the increase in the north is due to conversion of
agricultural land into forests. The productive forest area, i.e. the forest land, represents now 117
percent of the forest land area existing in 1950’s. The main reason of this increase from the 1950’s is
the ditching of peat land and its conversion to forests.
As a conclusion, the Finnish statistical forestry information, which is available at national level and at
district level, does not indicate any particular ‘hot spot area’ of rapid forest cover change at country
scale. The economical development of the country during the last few years did not lead to any
significant change in the forestry practices.
3.4.3.

Northeast China

Less than 20% of China is forested, predominantly in the north-eastern and southern regions of the
country. Deforestation for cropland, fuel wood, and industrial wood use has accelerated soil erosion
and desertification and has caused flooding over large areas. In response, the Chinese government
established the Natural Forest Conservation Program (NFCP) in 1998. This program bans or restricts
logging across more than half of the country and compensates rural communities for reforestation
activities and emigration out of heavily impacted areas (Mayer at al., 2005).
In this report we include the forests of the Heilongjiang province of Northeast China although this
region is only bordering the boreal zone. There are two major forest types in the northern part of this
region along the Amur river at the border with Russia: the cool temperate deciduous coniferous forests
and the temperate mixed evergreen-coniferous / deciduous-broadleaf forests (Qian et al., 2003). These
forests are an important base for timber production for the Chinese domestic market. The total forest
cover of this region shows an overall trend of slight increase through reforestation in some specific
zones (from 2% up to 15% during the period 1998 – 2003).
Two main hot spot areas of forest cover change have been delineated (Figure 11). They are
characterized by the following change processes (Table 4):
- selective logging of moderate intensity (rarely with high intensity) with over logging due to
short rotation
- controlled logging, with quotas, in managed forests
- small forest cover change over 5 years (<5%)
- clear-cut average patch size is (<50ha)
- management by state-owned forestry offices through national development plan.
The first hot spot area is regrouping a set of 7 sub-areas of logging activities in Da Hinggan Ling
prefecture. The major forest type of these areas is deciduous coniferous forest. After logging, forests
are generally regenerating naturally. Non-naturally regenerated forests represent only a small fraction
(up to 5% of a local zone). In some parts where there is a long history of timber production the forest
composition was transformed from pine dominated to broadleaf species dominated. From 1998 to 2003
the annual timber output from this area was more than 2.3 million m3/year and such rate is planned to
be kept until 2010.
The second hot spot area is regrouping a set of 8 sub-areas of logging activities in Xiao Hinggan Ling
prefecture. The major forest type of these areas is mixed forest (evergreen coniferous and deciduous
broadleaf trees). The forest composition is dominated by broadleaf species, followed by pine trees.
After logging, forests are generally regenerated through planting combined with natural regeneration.
From 1998 to 2003 the annual timber output from this area was more than 2.7 million m3/year and such
rate is planned to be maintained until 2010.
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Table 4: Description of the change processes in each hot spot area for Scandinavia and China

ID

Region /
Location

0-1

Romania / Ukraine
Carpats

3-1

China
Heilongjiang
province: Da

Change process

Process
characteristics

F. Cover
Change;
Patch S.

T

Impact:
strong or
(moderate)

Actors

Clear-cut logging with nat.
regrowth & replanting,
Selective logging (high
intensity), Over logging &
over grazing

Controlled&
uncontrolled processes
affecting pristine &
managed forests

small FC
change
small patch
size

P;
O;
E

species, soils,
(sustainability
, ecosystem)

public and private
enterprises,
local population

regular harvesting,
road construction

approx

Larch forests;
Pine forests

Selective logging (moderate
intensity)

small FCC;
small PS

P;
O;
E

(species c.;
sustainability)

approx

Selective logging (moderate
intensity)

small FCC;
small PS

P;
O;
E

(species c.;
sustainability)

public enterprises
(national developt
plan)
public enterprises
(national developt
plan)

Regular timber harvesting

Mixed coniferous broadleaf forests

Controlled process
affecting managed
forests
Controlled process
affecting managed
forests

Regular timber harvesting

approx

Main forest
type(s)

Hinggan Ling prefec
3-2

Heilongjiang
province: Xiao
Hinggan Ling prefec

Use and context

Accura
cy

Note: The hot spot area of the Carpats (number: 0-1) is not described in the text as outside the boreal domain but was delineated during the consultation
through available expertise
.
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4.

TESTING AUTOMATIC APPROACHES OF HOT SPOT DETECTION
OVER RUSSIA

In these studies, “hot spot areas” were defined as areas of intensive forest cover change over a limited
area and time. These changes can be causes by individual disturbance processes or a combination of
them, including logging, forest fires, forest mortality due to pests and pollutions, forest conversion for
agricultural activities, urbanization, mining operations and other disturbances.
This chapter describes the results of three exploratory approaches tested for an automated
determination of such ‘hot spot areas’ or ‘regions’ in Russia:
- The first approach is based on Russian official forest inventory data at the regional (oblast)
level;
- The second approach uses topographic and forest maps to spatially disaggregate regional level
statistics by forest composition and accessibility.
- The third approach uses satellite imagery at 30 to 250 m resolution to delineate “hot spots”
located in the vicinity of Intact Forest Landscapes

4.1.

Use of Russian state forest account data to determine “hot spot
regions”

By Dmitry Zamolodchikov, Forest Ecology & Production Centre of the Russian Academy of
Sciences
4.1.1.

Introduction: data and method

This study used the Russian official inventory data of the forest sector. These data are part of the State
Forest Fund Accounts (SFFA) produced by the Federal Forest Agency of the Russian Federation (FFA,
1999, 2004). The SFFA is compiled as a reference public book once every five years and updates all
governmental information related to the forest fund.
In this study, SFFA data from the reference books for the years 1998 (FFA, 1999) and 2003 (FFA,
2004) have been used. These data are available for the 87 regions of the Russian Federation (Oblast,
Krai, autonomous Okrug, or Republic in Russian terms) grouped into 7 federal districts covering the
whole Russian Federation. As considered in the SFFA database the Russian forest fund includes the
following land categories:
a) “forested land”: land covered by any forest stand, with stand area and growing stock description;
b) “non-forested land”: land stated for reforestation (clear-cuttings, fire-sites, dead stands and sparse
forests), with area description;
c) “non-forest land”: land not used for forest production (clearings, roads, farm lands, etc.), as well as
tree-less areas located within the borders of the forest fund area (wetlands, rocky detritus, sands,
surface water, etc.), also described by area.
The categories “forested land” and “non-forested land” are combined into a category “forest land”,
which is areas capable of forest growth and not used for other purposes than forest production.
4.1.2. Influence of disturbance factors
From these forest accounts, it is possible to calculate the proportion of the area of clear cuts, burned
areas or dead stand areas to the total area of “forest land” in each region. These proportions can be
considered a measure of the influence of a given disturbance factor. Figure 12 shows that the
percentage of clear-cuts is the greatest in some north-western regions (Karelia Republic,
Leningradskaya oblast, Vologodskaya oblast, Arkhangelskaya oblast, Kostromskaya oblast,
Novgorodskaya oblast) and southern regions (Volgogradskaya oblast, Rostovskaya oblast, Kalmykia
Republic) of European Russia and in a few regions of southern Siberia (Altaiskiy krai, Amurskaya
oblast). All these regions are characterised by a high density population with developed infrastructure,
and some of them are located close to borders with countries importing timber, such as Finland and
China. These characteristics seem to explain accurately the results.
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Figure 12: Percentage of clear-cut area to total forest area by region for year 2003 over Russia

Note: An annual clear cut rate of more than 1 percent over large areas is by definition not sustainable if
the minimum rotation period is 100 years, even if all logged areas are either replanted or naturally
regenerated.
The same analysis was performed with the percentage of burned areas. The regions with the highest
levels of burned areas are located in northern-eastern part of Siberia (Chukotskiy okrug,
Magadanskaya oblast, Yakutia Republic, Khabarovskiy krai). This is mainly due to the fact that these
regions are largely inaccessible and are not under active fire protection. In European Russia, the
highest percentage of burned areas is found in Rostovskaya and Volgogradskaya oblast, characterized
by hot and dry summers which lead to higher frequency of forest fires.
The percentage of dead stands is the highest in Kalmykia Republic, Taymyrskiy okrug, Sahalinskaya
oblast, Chelyabinskaya oblast and other regions, but there are no general geographical or economical
trends in their spatial distribution. Chemical pollution is a probable reason for stand mortality in
Taymyrskiy okrug and Chelyabinskaya oblast, while unfavorable weather conditions and grazing are
the main factors in Kalmykia Republic and insect pests is the main driver in Sahalinskaya oblast.
Such analysis can reflect not only the level of disturbances, but also the rate of reforestation of nonforested land. For example, Siberian regions have a high percentage of burned area due to both
frequent fires and low rates of regeneration (in some places the time for regeneration can take 40-50
years).
4.1.3.

Dynamic analysis for the determination of “hot spot regions”

The previous approach is static in the sense that the analysis is made for a given point in time.
However, the time-series of SFFA gives an opportunity to perform a “dynamic” comparison of area
changes. We compared SFFA data through time with respect to total forested area, clear-cuts and
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burned areas. The results displayed in next figure show that the highest rates of decrease in forested
area occur in several regions in western (Pskovskaya oblast, Smolenskaya oblast) and eastern
(Chukotskiy okrug, Koryakskiy okrug, Magadanskaya oblast, Khabarovskiy krai) parts of the Russian
Federation. The rate of decrease in forested area is not high (1 to 4% over 5 years) and can be
explained by logging in the western regions and forest fires in the eastern ones. These regions represent
only 12% of Russia’s forested lands. In the other 88% of forested land, of the trend is for forested area
to increase. This increase is explained by the general decrease in agriculture and logging during the last
15 years due to economical and social reforms. Such relative changes in the total forested area can
tentatively be used as an indicator for determining “hot spot regions”.
Figure 13: Relative changes of total forested area by regions of Russia between 1998 and 2003

The same dynamic analysis was performed with clear-cuts and burned areas. The largest rate of
increase in clear-cut areas from 1998 to 2003 was found mainly in the European Russia regions
(Kalmykia Republic, Novgorodskaya oblast, Smolenskaya oblast, Orlovskaya oblast, Volgogradskaya
oblast, Moscowskaya oblast, Yaroslavskaya oblast, Leningrdaskaya oblast). These are the most
populated regions of Russia with well developed timber industry and trade. The rate of increase in
clear-cuts areas in these regions over the five-year period is rather high (from 50% to 200%). There are
no Siberian regions with high-level increase of clear-cut area.
The same conclusion is found for changes in burned areas after performing the dynamical analysis.
Burned areas increased in many European regions (Vologodskaya oblast, Yaroslavskaya oblast,
Ryazanskaya oblast, Moscowskaya oblast, Smolenskaya oblast, Komi Republic, Astrahanskaya oblast,
Volgogradskaya oblast) at more than 200%. This result might be explained by climate change, with in
particular warmer and dryer summers increasing the forest fire danger. Burned area also increased in
some Siberian regions (Koryakskiy okrug, Khabarovskiy krai, Magadanskaya oblast, Chuktoskiy
okrug).
The indicators described above (percentage of clear-cuts, burned areas, dead stands, relative changes)
characterize different aspects of the forest cover change processes. A possible combination of all
indicators can be obtained by first ranking regions using each indicator individually and then summing
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up the obtained ranks. All regions of the Russian Federation were ranked by ascending percentage of
clear-cuts, burned areas, dead stands, relative changes of clear-cut and burned areas and descending
relative changes of total forested area. Then sums of ranks were calculated for all regions. A high sum
suggests that the region can be considered as a “hot spot region”. The ten “hottest” regions are shown
in next table. These regions are mostly located in European Russia close to industrial centers
(Moscowskaya oblast, Leningradskaya oblast, Volgogradskaya oblast, Yaroslavskaya oblast,
Smolenskaya oblast), in southern regions unfavorable for forestry (Rostovskaya oblast, Kalmykia
Republic) or in regions with traditionally unsustainable levels of forest harvesting (Vologodskaya
oblast, Komi-Permyatskiy okrug). Only one region from Siberia is listed, Khabarovskiy krai, close to
China.
Table 5: The ten “hottest” regions of the Russian Federation
Rank (from 1to 87)
change of
relative area relative
relative area
of clear cuts burnt areas dead stands forested area

Region

change of change of
clear cuts burnt areas

Sum of
ranks

Volgogradskaya oblast

85

80

69

74

83

79

470

Smolenskaya oblast

57

58

77

80

85

83

440

Leningradskaya oblast

79

53

58

78

80

62

410

Rostovskaya oblast

84

81

73

27

71

60

396

Moscowskaya oblast

74

35

63

51

82

84

389

Yaroslavskaya oblast

67

55

62

37

81

86

388

Khabarovskiy krai

41

84

81

83

30

66

385

Vologodskaya oblast

78

50

42

75

53

87

385

Komi-Permyatskiy okrug

69

66

39

76

50

75

375

Republic Kalmykia

87

9

87

61

87

42

373

However the proposed approach contains two main limitations:
(i)

(ii)

First, the Russian regions are not homogeneous either in size or content. The largest regions
are all located in Russian Asia but it is impossible to find intra-regional trends using the data
provided in the SFFA reference books as these data are aggregated to the regional scale. It is
very probable that the largest regions (e.g. Yakutia Republic or Krasnoyarskiy krai) are
spatially heterogeneous for forest cover change patterns. A possible remedy would be to use
the original SFFA database instead of the reference books because this database provides
forest inventory data at a more local scale (for about 2,000 local forest management units
called “leskhoz”). Copies of this database can be obtained (against a fee) from the Federal
Forest Agency, the producer of the database.
The limitation is due to the duration of the data collection process by the Federal Forest
Agency. Information in the SFFA database is updated for a given local forest management
unit when a new forest inventory is carried out. The inventories conducted over the last five
years provided an update only of 35% of the area covered by the database, and inventories of
the last six to ten years another 36%. For the remaining part (29%), data are more than 10
years old. As a result, the present SFFA information combines data received at different time
periods. Consequently our analysis does not reflect the exact status of forest resources for the
year 2003 neither the exact changes for the period 1998-2003. In particular, some of the
recent changes in the forest cover are not yet recorded in the SFFA database.

The main advantage of this approach lies in the use of official Russian statistical data. Policy-makers at
the regional level can be convinced that good land-use planning and protective measures are needed, as
the results of these actions can be easily monitored from official data. This advantage, to our opinion,
is great enough to compensate for the described limitations.
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4.2.

A spatial approach for mapping logging intensity in “accessible
forests”

By Alexey Yaroshenko, Peter Potapov, Svetlana Turubanova, Greenpeace-Russia

4.2.1.

Introduction: objectives and method

The Russian forest inventory provides data on the volume of harvest for all administrative regions
(Oblast, Krai, etc) of the Russian Federation. However, these data do not allow producing obvious
conclusions on the intensity of logging at local level, as the data are aggregated to the regional level.
Not only are these regions large, but the inventory does not distinguish between specific categories of
forests such as forests available for harvesting, protected forests, accessible or inaccessible forests
(linked to presence or absence of transport network) or forests excluded from logging by law.
In this study, a spatial approach was used to disaggregate Russian official inventory data within
regions in order to estimate the volume logged in “accessible forests”, where logging is most intense.
We examined coniferous and broadleaf forests separately. This study is aimed at identifying regions in
Russia where the logging intensity has reached a level that exceeds the growth rate of the existing
stock or, in other words, at identifying areas under high logging pressure (i.e. unsustainable use). In the
process of this analysis, areas with preserved coniferous forests will also be determined.
The approach consists in compiling maps of logging intensity at different time periods and deriving
indicators of un-sustainability from these maps. The approach analysis involves three main steps:
1.
2.
3.

Compiling a new map of forested areas
Delineating “accessible forests”
Estimating the sustainability of logging activities by administrative regions
4.2.2.

Compiling a new forest type map

To delineate forested areas the following input maps were used:
(i)
(ii)
(iii)

Global 500 m Tree Cover Product from MODIS (Hansen et al., 2003)
Land cover map of Northern Eurasia (Bartalev et al., 2003)
Forest Map of the USSR (Isaev et al., 1990)

Forested areas are defined as tree cover with canopy densities from the MODIS product over 30%.
This definition is compatible with the results of visual interpretation from satellite remote sensing
imagery at fine spatial resolution (30 m). Forested areas were delineated using the “Global 500 m Tree
Cover” map (Hansen et al., 2003). Then the Land cover map of Northern Eurasia, also called GLC2000 map, was used to classify forests as dominated by either coniferous or broadleaf forest types
using the following grouping:
Forest Classes in GLC- 2000

forest type

Evergreen needle-leaf forest
Deciduous broadleaf forest
Needle-leaf/broadleaf forest
Mixed forest
Broadleaf/needle-leaf forest
Deciduous needle-leaf forest

coniferous
broadleaf
coniferous
coniferous
broadleaf
coniferous

This regrouping is justified because coniferous species are being preferred in forestry, including the
mixed forest. Forested areas from the Global 500 m Tree Cover map which were left unclassified on
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the Global Land Cover 2000 map have been classified as coniferous or deciduous forests according to
the Forests map of the USSR. When a forested area could not be classified from any of these maps, it
was excluded from the analysis. All calculations were made from digital spatial raster (i.e. pixel)
images with a resolution of 500m (i.e. the size of each pixel). The result at this stage was a map of
forested areas, categorized by the type (coniferous or broadleaf) of dominant tree species.
Figure 14: Steps in classifying forested areas by forest type

4.2.3.

Delineating “accessible forests”

In this study, “accessible forests” are defined as forested areas where the transport network allows for
profitable large scale timber exploitation. We used the following criteria to delineate accessible forest
(Figure 15):
1.
2.
3.

Distance of less than 20 km from main roads, railroads, and navigable rivers
Distance of less than 200 km from main (i.e. large) “wood consumers” (timber industries,
forest markets, wood export cities/places)
Areas of nature reserves, national parks, and high latitude forests close to tundra were
excluded.
Figure 15: Spatial criteria used for delineating “accessible forests”
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To delineate accessible forest we used the following maps:
o
o
o

o
o

For transportation infrastructure: digital vector maps of roads and railroads in Russia (scales of 1:
1 000 000 and 1: 500 000) and maps of navigable rivers (Scale of 1: 8 000 000).
For location of timber industries (pulp mills and saw mills): map of “Forest, Timber and Pulp and
Paper Industry” (GUGK, 1984).
For state borders, custom points and main harbors for export of wood products: map compiled by
Greenpeace Russia from results of expert evaluation and based on the vector map of Russia (Scale
of 1: 1 000 000).
For nature reserves and national parks of Russia: map compiled by the Biodiversity Conservation
Centre.
For proximity of tundra: map based on official forest inventory data from the Federal Forestry
Agency.

Once the accessibility map was compiled, it was first reviewed and edited by the staff of Greenpeace
Russia. Then the map of accessible territories was combined with the forest type map to create a map
of “accessible forests” (Figure 16).
Figure 16: Map of “accessible forests” of the Russian Federation

.Legend: 1. Accessible broadleaf forests
2. Accessible coniferous forests
3 Inaccessible forests

4.2.4.

Estimating the sustainability of logging activities

To estimate the logging intensity we used the official data on logging volumes, divided by intermediate
felling (thinning, etc) for the two years: 1996 and 2000. In the 1996 statistics two pairs of regions were
combined together: the Irkutsk region with the Ust-Ordynksi Buryatski Autonomous District; and the
Perm region with the Komi-Permyatski Autonomous District. We calculated the 1996 figures for these
regions in proportion to the 2000 data.
The final felling data include harvesting volumes for coniferous timber, allowing total harvested
volumes to be disaggregated into coniferous and broadleaf volumes. Data for intermediate felling is
given without differentiating between coniferous and broadleaf tree species. To disaggregate volumes
of intermediate logging we used the same proportion as for final felling. In regions without major
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logging activities, we used an average proportion from the other regions.
Figure 17: Scheme for the analysis of logging intensity change

From the map of accessible coniferous and broadleaf forests, we calculated the logging intensity
(volume of timber logged per hectare of accessible forest) for all regions of the Russian Federation in
1996 and 2000. Based on the comparison of the two logging intensity maps (1996 and 2000), a logging
intensity change map was compiled. A total of 6 maps were produced:
- Logging intensity for broadleaf forests in 1996
- Logging intensity for coniferous forests in 1996
- Logging intensity for broadleaf forests in 2000
- Logging intensity for coniferous forests in 2000 (Figure 18)
- Relative change in logging intensity in broadleaf forests between 1996 and 2000
- Relative change in logging intensity in coniferous forests between 1996 and 2000 (Figure 19)
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Figure 18: Logging intensity in 2000 in accessible forests

Unit = m3/ha/year
Accessible forests include coniferous and broadleaf types
Figure 19: Relative change of logging intensity between 1996 and 2000

Unit = percentage (%)
Accessible forests include coniferous and broadleaf types
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The logging intensity taken by itself is not a good indicator of the sustainability of the logging
activities. A better indicator is the logging intensity in relation to the annual forest growth. Indeed the
same logging intensity (e.g. 1.5 m3 y-1 ha-1) might be sustainable for the Moscow region whilst it would
be destructive for the northern regions of Arkhangelsk. So we examined the logging intensity in
relation to increment in growing stock.
The logging intensity map was combined with a map of annual increment in growing stock for
coniferous forests (GUGK, 1973). This method was not applied to broadleaf forests because the
logging intensity of broadleaf forests is significantly lower. Although neither map (logging intensity or
increment in forest stock) is very accurate, compiling them made it possible to identify areas where the
logging intensity is at the level of stock growth (Figure 20).

Figure 20: Ratio of the logging intensity in 2000 to the average annual forest growth

From this study two main conclusions can be made:
-

-

In some regions (e.g. Arkhangelsk, Kostromskaya, Kirov regions, and Primorskiy krai), the
intensity of wood removal from the remaining (primary) coniferous forest was higher than in
the Scandinavian countries during the period 1996-2000. With such intensities of logging
activities the forest resources will be exhausted in a near future.
In three macro-regions of Russia (north-western part of the European Russia, southern regions
of East Siberia, and south of the Far East) the intensity of wood removal is close to the limit
of forest growth (as seen on Figure 20). Combined with the low quality of reforestation and
silvicultural activities, this can also lead rapidly to the exhaustion of forest resources.
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4.3.

Identifying hot spot areas in “Intact Forest Landscapes” using
satellite imagery

By Dmitry Aksenov , Alexey Egorov, Yelena Esipova, Mikhail Karpachevskiy, Anna Kostikova
Socio Ecological Union & Biodiversity Conservation Centre
4.3.1.

Introduction: aims and objectives

In this study, we aimed at detecting areas with significant change in vegetation cover, or “hot spots,”
within forest landscapes in the Russian boreal zone and at mapping zones of potential changes in next
5 years. To reach this aim we carried out the following steps:
1. Definition of the main types of forest cover change in Russia
2. Mapping of current “hot spots” of change in forest cover that occurred over the last 15
years
3. Mapping of future “hot spots” where change in forest cover is expected within the next 5 y.
4. Mapping of the density of potential “hotspots”
As mapping changes for forests of the whole Russian Federation would require an enormous amount of
resources and satellite remote sensing data, we decided to limit our study to those “hot spots” located
in the vicinity of Intact Forest Landscapes (IFL). These intact forest landscapes have been defined and
mapped by Greenpeace Russia and Global Forest Watch (GFW-Russia, 2002). We assumed that future
disturbances would expand into IFL.
4.3.2.

Data and methods

Data Description
Remote sensing imagery from the ETM+ sensor onboard the Landsat-7 satellite was used. Two formats
of imagery were used:
- Landsat 7 ETM+ scenes: high spatial resolution (30m) images with 6 spectral bands.
- Landsat 7 ETM+ scene previews: moderate-resolution (250m) browse images sub-sampled from
the original scene. The image is displayed as false colour composite (5/4/3 in R/G/B) with a
standard linear stretch (2%).
The spectral channels of both data types are given in Table 6.
Table 6: Spectral channels of the satellite data
Band Nb*

Landsat-7/ETM+
Landsat 7/ETM+
scene preview
full scene
Band 1
0,63-0,69
0,45-0,515
Band 2
0,75-0,90
0,525-0,605
Band 3
1,55-1,75
0,63-0,69
Band 4
0,75-0,90
Band 5
1,55-1,75
Band 6
2,09-2,35
* The band number represents the band order in the data file
The Landsat scenes were acquired between January 1999 and December 2001. The number of images
used in the analysis is given in Table 7. Most of the data were acquired during summers and autumns.
Table 7: Number of processed Landsat images
Type of
image
Full scene
Previews

1999
summer
36
79

1999
autumn
49
28

2000
summer
69
253

2000
autumn
22
38

2001
summer
49
82

2001
autumn
36
20
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In total, 261 full Landsat scenes and about 500 Landsat scene previews were processed. All images and
previews were geometrically transformed into the Albers conical equal area projection. Depending on
the zone different parameters were used for the projection. Russia’s territory was divided into three
zones: European Russia, Siberia, and the Far East.
Definitions
“Hot spot areas” were defined as areas with significant change in forest cover as a result of intensive
anthropogenic influence. The following types of “hotspots” of change in forest cover were determined:
- Burned areas (less than 15 years old)
- Intensive forest exploitation (clear-cuts)
- Mineral extraction (oil and gas extraction, open cast mining, gold mining)
- Agricultural development
- Other evidence of intensive anthropogenic activities
Method for Identifying Current “Hotspots”
Remote sensing imagery from the ETM+ sensor onboard the Landsat-7 satellite was used. From these
Landsat ETM+ image, the above-listed types of disturbances were visually detected. To delineate burnt
areas we used only image previews, while for other types of “hot spots” image previews were not
sufficient and full scenes at high spatial resolution have been used. The delineation work was done at
1:100,000 scale and the minimum size for a change area to be considered was 5 hectares.
After reviewing several methodologies (Lillesand et al., 2003) we concluded that the three Landsat
ETM+ sensor channels included in the image previews are sufficient to detect forest cover changes.
The colour combination displayed in the preview imagery composite (Band5-Band4-Band3 as RedGreen-Blue) provides a good colour contrast leading to a great amount of information. Healthy
vegetation appears as bright green and soils as mauve. Such colour combination displays also a lot of
information in the agricultural domain. This combination is widely used for forest management and
pest infestation monitoring. In addition, this combination is useful for post-fire analysis over burned
forested areas.
Generally several previews of Landsat images were available for each Landsat frame in the
investigation zone. On average, at least 2-3 previews acquired at different seasons were used when
typically only one full Landsat scene was available for a given place. Thus, if the single full Landsat
scene did not allow detecting changes due to seasonal perturbing effects, we used previews from other
seasons, in particular from summer and autumn (rarely – spring) periods.
On average, the geo-location RMS error with an automatic geometric correction was less than 400 m
for the image previews and less than 250 m for full resolution images. Taking into account the scale of
the study this accuracy was considered as satisfactory.
Method for Identifying Future “Hot spots”
Activities occurring at the border of Intact Forest Landscapes are likely to expand into the IFL area.
Thus, we aimed to identify those areas inside IFL that are likely to be threatened in the near future
using the following methodological steps:
1. First we established buffer zones. We estimated the average speed of “hot spot” expansion around
an IFL by selecting several representative areas that significantly changed over the last two or
three years and calculating their average annual growth. For clear-cuts this speed was on average
from 2 to 5 km per year for representative areas. In most cases, “hot spots” grew between 2 and 3
km annually but sometimes at a speed of 5 or more km. Thus, we chose 5 km as the buffer size
that was likely to cover most areas of future change due to logging. For the mining and
agricultural development the buffer size was selected at 2 and 0,5 km respectively.
2. Territories of protected areas (Zapovedniks and national Parks) were excluded from the buffer
zones.
3. Non-forest areas were excluded from the buffer zones.
4. The density of the remaining polygons was calculated using a moving window of 7.5 km radius.
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The resulting map showed the density of predicted “hot spots” of change in forest cover.
4.3.3.

Results and Discussion

The following results were achieved for the Intact Forest Landscapes:
(i)
The main types of “hot spots” of disturbances were defined (Figure 21)
(ii)
“Hot spots” of current change in forest cover in Russia were mapped (Figure 22)
(iii)
Potential changes in forest cover for the next 5 years were mapped
(iv)
The density of potential “hot spots” was mapped.
Figure 21: Areas of main types of human disturbance in the vicinity of Intact Forest Landscapes

Figure 22: Areas of human disturbance & burned areas in the vicinity of Intact Forest Landscapes

In most cases, the hot spot areas in the vicinity of Intact Forest Landscapes were different in different
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regions. For example:
- Far East:
o Burned areas (catastrophic fire events in the 90s and 70s),
o Logging in mixed conifers and deciduous forests and conifers forests
- East Siberia:
o Burned area in larch forests (burned many times, difficulties in age determination),
o Clear cutting/logging in conifers forests (Angara river area, basin of Baikal, Chitinskaya
oblast)
- Northern European Russia (Karelia, Arkhangelskaya oblast):
o Clear-cutting in coniferous forest
- West Siberia (Tumen region):
o Mining (oil and gas extraction).
Our methodology presents a number of limitations. One of the difficulties when using satellite imagery
is the impossibility to accurately determine the age of disturbances especially for burnt areas. For
example, it was not easy to decide how to consider large burned areas of larch forest in eastern Siberia
(Evenkia and Yakutia regions). On the one hand, fire is a natural disturbance process in this region but
on the other hand, we can guess that the frequency of fires increased in this region due to
intensification of the anthropogenic activities. Furthermore our study zone was restricted to changes
happening in the vicinity of or inside the IFL. Finally our method is rather time-consuming, because
the delineation is done manually.
However, high resolution images cover the whole study area, and such remote sensing data are more
precise and up-to-date, offering the possibility to obtain an accurate estimation.
For future developments the potential areas of improvement are the following:
- increasing the accuracy of the results by using only high resolution remote sensing satellite
imagery
- increasing the study area by delineating the changes over the whole Russian territory
- conducting a change analysis over a longer time period by using existing historical satellite data to
obtain the dynamic of changes for a set of sample areas.
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5.

SYNTHESIS OF THE EXPERT CONSULTATION

5.1.

Summary of the expert consultation for Russia

A long history of forest management experience has made Russia a recognized leader in forest
conservation, research, and development. However, central planning policies led to unsustainable
forest management practices which were exposed with the introduction of a market economy.
5.1.1.

Synthesis for the European parts of Russia

In the European parts of Russia a general stratification of the ‘Hot Spots’ was done as follows: (i)
logging in the Taiga and (ii) logging along the southern border of the Taiga, (iii) intensive logging in
the intensively managed forests on the Karelian Isthmus, (iv) conversion to non-forest land for urban
extension or (v) dam construction sites, (vi) conversion of peat areas by removing peat, (vii), increase
of fire frequency, and (viii) forest regrowth on abandoned agricultural land in the southern Taiga zone.
- Logging in the boreal coniferous (Taiga) forest affects mainly primary forests with clear cuts of
high intensity leading to some loss of forest cover.
- The Southern border of the Taiga and the Birch belt are affected by small-scale logging over large
areas with loss of biomass as a cumulative process. The whole birch belt is now a kind of
‘degraded’ forest as logged a long time ago but is ultimately not identified as ‘Hot Spot’.
- The intensive logging in the Karelian Isthmus (clear cut and selective logging of northern
European type) raises the questions with regard to forest degradation and sustainability.
- Conversion in conjunction with urban sprawl affects mainly the Moscow and St. Petersburg
regions with a large number of small areas leading to actual forest loss. Hot spot areas for dam
building are characterized by irregular shape logging around the reservoir.
- The conversion of peat areas (bogs), mainly located in the south west, is usually occurring on
dried peat land, with and without tree cover, and with occasional fires. It is considered as a Hot
Spot for climate change due to significant release of CO2.
- There are a number of areas where the fire frequency has increased, mainly located in the north
east and usually in the context of mining.
- Forest regrowth (spontaneous ‘afforestation’) in the southern Taiga zone (‘Green Spots‘) is a
result of abandoned agriculture and has been documented by listing the regions. However, this regrowing forest is mainly deciduous and very different from the primary coniferous forests that are
harvested further north.
5.1.2.

Synthesis for Siberia and the Far East

In Siberia, three major groups of hotspot areas have been identified, corresponding to a general
stratification of the deforestation processes taking place in this region: (i) decrease of existing forest
cover through logging, (ii) degradation of existing forest cover, e.g. increase of fire frequency and (iii)
increase of forest cover (‘green spot ’).
- The first major group mainly includes logging activities (clear cuts or high intensity selective
logging). The main factors are regular timber harvesting and irregular cutting for public revenue or
individual profit in response to growing demand in national and international markets, particularly
in China and Japan.
- Degradation is usually a slow process over a number of years. This group of hot spot areas
includes large areas affected by fires when their frequency is considered to increase in time.
Another process of degradation is pest outbreaks, which are the second factor of forest degradation
after fire.
- The increase of forest cover is resulting from spontaneous forest regrowth on abandoned
agricultural land. Such afforestation is usually happening in the southern Taiga zone.
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5.1.3.

Synthesis of the potential automatic approaches

Information on potential criteria for more automatic delineation/stratification of hot spot areas at broad
scale was also collected during the consultation (e.g. forestry statistics and trends, burned areas, access
networks).
The fire information, which can be derived from Earth observation data, has been considered a useful
indicator for the Siberia region. The use of these spatial indicators should allow a more automatic
identification of hot spot areas in future spatial modelling exercises.
Three automatic exploratory approaches were tested to determine the “hot spot areas or regions” over
the Russian Federation:
- The first approach is based on Russian official forest inventory data at the regional (oblast) level;
- The second approach uses topographic and forest maps to spatially disaggregate regional level
statistics by forest composition and accessibility.
- The third approach uses satellite imagery at 30 to 250 m resolution to delineate “hot spots” located
in the vicinity of Intact Forest Landscapes .
(i)

(ii)

(iii)

The first approach contains two main limitations. The aggregation of the data to the regional
level makes it difficult to capture the sometimes considerable variation within regions, while
the variation in time since the most recent forest inventory creates a heterogeneity in data age
and a variable length lag before recent changes are reflected in the data. If the forest
information were consistent and reliable this method would offer the significant advantage of
relying on official data which will make it more easy for policy-makers to embrace the results.
The second approach is an attempt to spatially disaggregate the official data to reflect
differences in resource access and dominating species within regions. This makes it possible
to more precisely identify areas where the logging intensity is at or above the increment in the
growing stock. The feasibility of this method depends on the availability of maps to use as a
basis for disaggregation, and on their quality. Two main conclusions were made: in some
administrative regions, the harvesting intensity in remaining primary coniferous forest is such
that the exploitable forest resources will be exhausted in a near future, while in three macroregions the intensity of wood removal is close to the rate of increment of the growing stock.
The third approach produces an accurate estimation of the extent of different types of changes
as long as the satellite remote sensing data used are precise and up-to-date. Its limitations are
linked to the impossibility to accurately determine the age of disturbances and to the human
resources needed for visual delineation.

All three approaches deliver interesting results which would need to be further explored, developed
and combined together.

5.2.

Summary of the expert consultation for Scandinavia and China

For Scandinavia (Sweden and Finland), it is considered that their specific forestry management
practices (including systematic clear-felling) do not lead to any particular hot spot area of rapid forest
cover change at the country scale, as shown by their national statistical Forestry information. The
forest areas have shown little change during a recent past (last 10 years). In southern Finland the
forestry land area has slightly decreased but it has correspondingly increased in northern Finland.
Forests of Northeast China are considered in this report although the two major forest types of this
region are cool temperate forests. Two main hot spot areas of forest cover change have been delineated
although they are characterized by selective logging of moderate intensity. This region is an important
base for timber production for the Chinese domestic market. The total forest cover of this region shows
an overall trend of slight increase through reforestation.
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6.

CONCLUSIONS

A group of experts from Russia and from neighbouring countries was consulted to locate on a map,
areas of current or impending forest cover change and to characterise the main drivers. This approach
of assessing forest cover change is rather unconventional (in the sense that it does not directly lead to
quantification) but was deemed important as an initial step for developing a new method for
monitoring the boreal forest cover of the Eurasian continent.
This consultation with leading forest experts was an important step in order to produce an improved
reference data set of identified hot spots areas of recent and significant forest cover change for the
international scientific community (Lepers et al., 2005). The resulting “hot spot” regional maps (Boreal
European and Siberian regions) are presented in this document.
The main processes of forest cover changes in boreal Eurasia are the logging activities, with in
particular (i) clear cuts and (ii) high intensity selective logging, (iii) increased fire frequency, (iv) other
conversion to non- forest, e.g. construction of water reservoirs or transport infrastructures. A positive
trend is observed in the southern Taiga zone where deciduous forests naturally re-grow on abandoned
agricultural land.
Except for the re-growth in the southern Taiga all other processes lead to the decrease of forest cover
(e.g. conversion to non-forest) or to its degradation (e.g. increased fire frequency).
Logging activities are driven by regular timber harvesting and irregular cutting for public revenue or
individual profit in response to growing demand in national and international markets, particularly in
China and Japan.
This document has to be regarded as a tentative ‘first pass’ which will need further improvements and
updating in an iterative process. The evidence on which the areas were designated was based on
personal expertise, with the understanding that the information upon which it is based will be subject to
continuing revision.
This attempt is probably the first ever completed with such a broad range of expertise for the Eurasian
Continent.
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Abstract
An expert consultation was held in 2004 at the initiative of the Joint Research Centre to identify areas
of current and potential rapid forest cover change in boreal Eurasia with the characterization of the
main drivers of these changes. The resulting “hot spot” regional maps (Boreal European and Siberian
regions) are presented in this document. The evidence on which the areas were designated was based
on the personal experiences of the contacted experts. Information on potential criteria for an automated
delineation and stratification at a broad scale was also collected.
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