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The chapter is focused on the interrelations between changes in permafrost and glaciers, on the one hand, and in biota and disturbance regimes (both natural and human-made) on the other, as well as feedbacks between them. 

Data coming from the permafrost observational network (particularly, CALM and GTN-P programs) indicated that near-surface permafrost temperature in Northern Eurasia has increased by 1-3 0C since 1960th. Changes in the distribution, temperature, and depth of seasonal thawing of permafrost on a broader scale may be predicted using mathematical models forced by climatic scenarios. Reduction of the total (continuous) permafrost area in the northern hemisphere by 2030, 2050, and 2080 is likely to be 10%-18% (15%-25%); 15%-30%(20%-40%), and 20%-35%(25%-50%), respectively. Predicted changes in the depth of seasonal thawing are within 10%-15% by 2030, 15%-25% by 2050, and 30%-50% and more by 2080. Such changes will favor the development of destructive geomorphological processes, particularly thermokarst, that may cause detrimental impacts on northern environment and infrastructure.  

Permafrost degradation will change surface hydrology (the partitioning of water between evapotranspiration, surface runoff, and subsurface flow, amplitude and frequency of catastrophic floods). Within the Northern Eurasia regional hydrologic changes will depend on local climate, permafrost and geomorphologic conditions, and vegetation. The key question is how the hydrological elements will be affected by these changes. More studies are needed to better understand the impact such changes may have on the Northern Eurasia river discharge. Special emphasis should be made on developing hydrological models that account for the changes of permafrost conditions. 

Permafrost data are still sporadic and with poor spatial and temporal coverage. Some sites do not show permafrost temperature and ALT increase even with warming air temperatures which is yet to be explained. One of the hypothesis is that the effects of warming on permafrost are mitigated by the changes in vegetation. In the warm period organic layer of peat, mosses, and lichens has low thermal conductivity and protects permafrost from thawing. Enhanced growth of non-vascular plants may thus mitigate the effects of climatic warming on permafrost. Controlled experiments involving continuous localized warming at selected sites in the northern Europe and in Alaska indicate a multiyear tendency towards the replacement of mosses and lichens by vascular plants. In the long term climate-induced changes of vegetation may thus cause enhanced warming and deeper seasonal thawing of the frozen ground ultimately leading to degradation of permafrost. More efforts are needed to study the feedbacks between climate, vegetation and permafrost that provide a key to understanding the modern and future changes of the northern environment.

In the NEESPI-region there are about 175,000 km2 of area covered by glaciers, which showed a negative mass balance throughout the previous century. Climate-induced recession of glaciers will affect mountain river runoff, lake water stores and ground water reservoirs through decrease of melt-water production, and lead to increased frequency of landslides, glacier surges and mudflows. 

Data sets required to study and predict such processes are incomplete and uncoordinated. There are regional differences in observation periods and methods used to derive data.  The number of direct mass balance measurements is limited. The sparse mass balance data need much more input from remote modern techniques studies to be robust in spatial and temporal coverage. The recent availability of high-resolution Landsat-7 ETM+ and ASTER images, together with new digital inventories of glaciers in combination with GIS techniques, affords one avenue to a practical solution of these problems. 

Modeling approaches that combine land cover and meteorological data with remote sensing and in situ datasets will play an important role in NEESPI. One of the possible methods to predict future glaciers changes on regional level is the modelling of the position of glaciers equilibrium line based on accumulation equality to ablation at this line. Another approaches are to expand observation data to larger spatial scales, such as 1) scaling glacier area and volume changes  2) use benchmark glaciers mass balances time series weighted by area of glacier regions, 3) use of glacier topography, mass balance and ELA to expand time series  method.

NEESPI glacier investigations have  also to include local level studies of glacier/ice cap mass change, 2D and 3D glacier geometry, glacier velocity fields, monitoring of transient snow lines, radio-echo sounding studies, deep ice-core drilling, ground truth observations, special studies in poorly known regions. 

Some comments on the data needed for assessment of environmental changes in Northern Eurasia

Are, F. E.

Cold Land Region Processes

The state of the art and the goals of investigations for better understanding of interactions between ecosystem, atmosphere, and human dynamics in the Northern Eurasia are discussed at large in Chapter 3.6.1. Adequate attention is given to the emission of gases which are the products of ongoing biological processes in soils, as well as to the content of relict gases of the same origin in permafrost. The possibility of release of these gases to the atmosphere resulting from the degradation of permafrost upon climatic warming is considered. In addition to these materials it seems expedient to take into account the hypogene gas hydrates and free gases wide spread in the cryolithozone of Northern Eurasia. The hypogene gases migrate to the Earth surface through tectonic dislocations and enter atmosphere and hydrosphere. The development of cryolithozone stops gas fluxes and creates conditions necessary to transform gas into hydrates. Considerable amounts of hypogene gas and hydrates are present in the cryolithozone near the Earth surface outside of calculated zone of hydrate stability. The climate warming will cause decomposition of gas hydrates and increase of upward gas fluxes due to temperature rise and permafrost degradation. The quantitative evaluation of hypogene gas emission into atmosphere and hydrosphere is needed to forecast the global environmental changes.

Coastal Zone Processes

Suggested additions to Chapter 2.4.4.

(1) Climate warming obviously will intensify coastal erosion. The forecast of coastal changes is needed. But predictive models for the Arctic coasts dominated by permafrost are still not developed. Therefore developing of reliable models of coastal erosion with regard to permafrost and various impact of the sea ice is one of the key problems for assessment of environmental changes in the coastal zone of Northern Eurasia.   

(2) Erosion of the shoreface (the underwater slope of the coastal zone) has to be considered to predict the coastal dynamics and to assess the sediment and organic carbon input to the sea due to coastal erosion. The essential of coastal erosion is just the shoreface erosion. Destruction of the sub-aerial part of the coastal zone is only a consequence of shoreface erosion. The coast is stable without shoreface erosion. A considerable part of the total sediment and organic carbon amount supplied by coastal erosion to the sea is eroded from the shoreface. Along the low coasts it is the major part. The available modern estimates of the coastal sediment and organic carbon input to the sea do not take into account erosion of the shoreface and therefore are understated.

(3) The retreat of the Arctic shores leads to submergence of the coastal permafrost accompanied by the rise of temperature, decrease of geostatic pressure, and partial degradation of permafrost. These changes cause decomposition of the gas hydrates, increase the permeability of sediments and consequently promote the emission of hypogene gases into hydrosphere.

On the data availability

(1) International Permafrost Association in 1998 established a working group on Arctic coastal dynamics. This working group initiated in 1999 an international project under the title “Arctic Coastal Dynamics” (http://www.awi-potsdam.de/www-pot/geo/acd.html) supported by the International Arctic Science Committee (IASC) in 2001 and funded by the INTAS in 2002. The Science and Implementation Plan of the ACD project is developed for the years 2001-2005. The digital coastal database will be a final product of the project. Actually all specialists from Russia, Germany, Norway, Canada, and USA, currently involved in investigations of the Arctic coastal dynamics participate in the ACD project. A large amount of field investigations in East-Siberian, Laptev, Kara, Barents, and Beaufort Seas are carried out. A group of biologists joined the project in 2003.

(2) The Russia/USA biogeochemical group (Pacific Oceanological 
Institute, FEB, RAS / University Alaska) carried out 12 expeditions in the Latev and East-Siberian Seas during 1999-2003 looking for the biogeochemical consequences of the coastal erosion.

(3) A new Russian-American Land-Shelf Interactions Initiative (LSI) was recently established. Its ultimate objective is to integrate scientific knowledge on the biogeochemical processes affecting global change at the land-shelf boundary in the Eurasian Arctic. The U.S. National Science Foundation, Arctic System Science Program (ARCSS) and Russian Foundation for Basic Research support the LSI. A Science Plan was developed in 2003 (http://arctic.bio.utk.edu/screen_LSI_science_plan.pdf).

К вопросу о данных, необходимых для оценки изменений природной среды северной Евразии

Арэ, Ф. И. 
Cold Land Region Processes

Современное состояние и задачи исследований процессов взаимодействия экосистем, атмосферы и человеческой деятельности в северной Евразии подробно рассмотрены в разделе 3.6.1. Соответствующее внимание уделено эмиссии в атмосферу метана, являющегося продуктом современных биологических процессов в почвах, а также содержанию в мерзлой зоне литосферы реликтовых газов аналогичного происхождения и возможности их поступления в атмосферу вследствие деградации многолетнемерзлых горных пород (ММП) при потеплении климата. В дополнение к этим материалам представляется целесообразным учесть широкое распространение в горных породах северной Евразии газовых гидратов и свободных подземных газов глубинного происхождения. Глубинные газы мигрируют к поверхности Земли и поступают в атмосферу и гидросферу через зоны тектонических нарушений горных пород. Развитие криолитозоны консервирует газовые потоки и создает условия для перехода их в гидратное состояние. Значительные количества газов и их гидратов присутствуют в криолитозоне вблизи земной поверхности за пределами расчетной зоны стабильности гидратов. Потепление климата приведет к повышению температуры ММП и деградации криолитозоны. Следствием этих процессов станет разложение гидратов и увеличение восходящих потоков газов. Для прогнозирования глобальных изменений природной среды необходима количественная оценка эмиссии глубинных газов в атмосферу и гидросферу.
Coastal Zone Processes

В дополнение к материалам раздела 2.4.4.

(1) Очевидно, что потепление климата приведет к ускорению разрушения морских берегов. Необходим прогноз развития этого явления. Но методы прогноза разрушения арктических берегов, сложенных многолетнемерзлыми породами, на сегодняшний день не разработаны. Поэтому одной из ключевых задач оценки изменений природной среды в береговой зоне Евразии является разработка достоверных методов прогноза разрушения берегов с учетом мерзлого состояния слагающих их пород и роли различных видов морских льдов в развитии береговых процессов. 

(2) Для прогноза разрушения берегов и оценки количества минеральных наносов и органики, поступающих в море вследствие разрушения берегов, совершенно необходимо учитывать процессы эрозии подводного берегового склона (ПБС). Именно эрозия ПБС определяет разрушение берега в целом. Разрушение надводной части береговой зоны является лишь следствием эрозии ПБС. Без эрозии ПБС берег остается стабильным.

Значительное количество наносов и органического углерода, поступающее в море вследствие разрушения берегов, является продуктом эрозии ПБС. На низких берегах поступление с ПБС больше чем с надводной части береговой зоны. Современные оценки количества вещества, поступающего в море вследствие разрушения берегов, не учитывают вклада ПБС и потому занижены.

(3) При отступании арктических берегов толщи континентальных многолетнемерзлых пород (ММП) побережья переходят в субаквальное положение. При этом происходит повышение температуры ММП и их частичная деградация. Геостатическое давление уменьшается. Эти изменения вызывают разложение газовых гидратов, увеличивают проницаемость пород и как следствие способствуют эмиссии в гидросферу законсервированных в ММП подземных газов глубинного происхождения. 

К вопросу о создании базы данных

(1) В 1998 г. Международная ассоциация мерзлотоведения (МАМ) создала рабочую группу по изучению динамики арктических берегов. В 1999 г. эта рабочая группа инициировала международный проект «Динамика арктических берегов» (http://www.awi-potsdam.de/www-pot/geo/acd.html), который в 2001 г. был поддержан Международным комитетом арктических наук (IASC) и получил финансовую поддержку INTAS. Проект осуществляется в соответствии с планом, составленным на 2001-2005 г. Одной из конечных целей проекта является создание базы данных по динамике арктических берегов. В настоящее время все специалисты, реально занимающиеся исследованиями динамики арктических берегов, являются участниками этого проекта. В их числе специалисты России, Германии, Норвегии, Канады и США. Выполнен большой объем экспедиционных исследований в морях Восточно-Сибирском, Лаптевых, Карском, Баренцовом, Бофорта. В 2003 г. к проекту подключилась группа биологов.

(2) Русско-Американская биогеохимическая группа (Тихоокеанский океанологический институт ДО РАН / Университет штата Аляска) в 1999- 2003 г. провела 12 экспедиций в морях Лаптевых и Восточно-Сибирском для изучения биогеохимических последствий разрушения арктических берегов.

(3). Новая Российско-Американская инициатива по изучению взаимодействия суши и арктического шельфа (LSI) разрабатывается в настоящее время при поддержке Национального научного фонда США, Научной программы по Арктической системе (ARCSS) и Российского фонда фундаментальных исследований. Главной целью этой инициативы является обобщение сведений о биогеохимических процессах в зоне контакта суши и шельфа арктической Евразии, влияющих на глобальные изменения. В 2003 г. был разработан научный план (http://arctic.bio.utk.edu/screen_LSI_science_plan.pdf).

Evaluation of carbon cycle in forest ecosystems of the Pechora river basin

Bobkova, K. S., Tuzhilkina, V. V., and Galenko, E. P.

Forest stands of the Pechora river basin take an important part in carbon cycle of the northern hemisphere. The forest area in this region takes 17 mill ha, 85 ( from this value belongs to coniferous forests and 15 ( to deciduous ones. Spruce communities prevail. The forests of the area are presented mainly by the old-aged tree stands, which occupy 80 ( of total forest area in coniferous forests and 44 ( in deciduous ones.

It was established that the Pechora region forest phytocenoses yearly accumulate 58 mill t phytomass or 27 mill t carbon, 63.5 ( of which are deposited in tree stands. In phytomass accumulation and carbon flow, the coniferous forest communities are of highest importance. Annually, they deposit 85 ( of total carbon flow to forest phytocenoses of the basin. Deciduous forest dominated by birch annually deposit 35 mill t carbon or 14 ( total carbon flow to the Pechora basin.

The old-aged bilberry spruce forests in the north taiga subzone were revealed to be a reservoir for CO2-flow. The net primary production (NPP) value of phytomass here is equal to 7-8 t/ha or 3.5-4 t/ha carbon. As a part of tree waste, 2.5-3.0 tC/ha come back to soil yearly. Annual carbon fixation in net ecosystem production (NEP) is formed by 1.0 tC/ha. During a year, 24-26 ( of tree waste undergo decomposition. The main part (60-70 () of carbon loss is formed by a mineral flow. Carbon return index to the atmosphere from the soil accounts for 0.6-0.8 tC/ha a year. Correlation between carbon in-and outflow shows that spruce tree stands serve as a flow area for 0.2-0.3 tC/ha annually. Chlorophyll content counting on 1 ha for the studied spruce phytocenoses comprises 10 and 13 kg. These figures correspond to the values of carbon flow 1.3 and 1.7 t/ha yearly being a little higher than the NEP data but quite comparable with the data on bioproductivity. According to the ecophysiological method, the old-aged spruce woods are typical of a positive carbon balance (0.3-0.5 tC/ha annually), as well. 

The Challenge of Integrating Multi-Scale Experimental Data, Field and Remote Sensing Observations and Models to Estimate the Effects of Fire in Boreal Forests—

An Example from Central Siberia

Conard, S. G.

Since 1993 several teams of US, Canadian, and Russian scientists have been working to develop an improved understanding of the role of fire in boreal pine forests in central Siberia.  Over the past several years the focus of the research has been on integrating information developed from ground and aerial measurements of experimental fires, satellite remote sensing, existing geographic data base information, and ground observations of wildfires to improve our ability to accurately estimate the extent of wildfire, the severity of fire, and how fire severity relates to the ecosystem impacts of fire, and carbon and other emissions.

To accomplish this work is extremely complex and requires a team of scientific specialists with a wide range of disciplinary expertise, working together in a collaborative environment.  For this presentation, I will highlight the types of data that are needed to accurately assess the impacts of wildfire on the atmosphere and the environment, using our experiences in Siberia as an example.

Our scientific team has included some 20 scientists, as well as a number of graduate and undergraduate students, with specialties ranging from remote sensing and fire ecology, to fire behavior; vegetation dynamics, description and classification; instrumentation, fire emissions, and effects of fire on fuel consumption, soil chemistry and biology, tree mortality, and soil chemistry, biology, and respiration.  Field measurements have been carried out on the ground and from the air; before, during and after prescribed burns; and during and after wildfires.  Remote sensing has ranged from use of aircraft to characterize fire behavior and energy release, to use of Landsat ETM for evaluating accuracy of  fire scar mapping, identification, and characterization; to use of NOAA/AVHRR (and more recently MODIS) data for active fire mapping and detection and for mapping of fire scars.

These types of data can be supplemented with existing data from forest inventories and large or small scale vegetation maps to enhance the accuracy of interpretation of results.  

A conceptual model will be presented of the linkages among these different types of data and models to derive estimates of the regional to national effects of fire on ecosystem and global processes.

Terrestrial East European tundra ecosystems: 

investigations of spatial distribution of vegetation biodiversity and functional activity of natural and atropogenicaly transformed ecosystems

Elsakov, V. 

The Department of Ecosystem analysis and GIS technologies of Institute of Biology began to investigate the territory of the East European tundra since 1993 year. Main attention of research was focused on questions of structural and function activity of tundra communities, spatial distribution of vegetation biodiversity (vascular and spore plants). In present time the observed data can be combine to some blokes:

- Data about spatial distribution of vascular plants (the list of species include more than 430 species) and spore plants (mosses, lichens, algae) on area (Komi Republic, Nenets autonomous region); 

- Information about the localization and distribution of vegetation communities and soil types on studied area (some area: Pechora delta, Vaneivisskoje, Kumzhinskoje and other oilfield, reserved areas etc); for some of them we prepared the satellite images classifications;

- Seasonal monitoring of climatic conditions (1 minute interval) and daily dynamic of gas-exchange (CO2, CH4) per vegetation period (June-September) near Lek Vorkuta permafrost monitoring station (67°23'N, 63°22'E) (1999 and 2001);
- Data about reindeer capacity (biomass production of lichens and vascular plants) on area of farming «Izemskii Olenevod». Now the data are integrating to GIS system (near 2 000 polygons with attributive information);

- Database of LANDSAT TM, ETM images to region (mainly 1990-1995 years);   

- Data about the surface waters of Pechora river basin: chemical composition of surface water in natural and antropogenicaly (oil-gas industry) transformed area; structure and dynamic of algae communities (diatoms and blue-green algae)

 Some data was used for organizing of GIS systems in international projects of Institute Biology (TUNDRA-ENV4-CT97-0522 (1998-2001), ARCTICA (1999-2001) (PRIZM) (2003-2005).

Remotely Sensed  Data Archives of R&D Center ScanEx

Gershenzon, V.

Commercial and non-commercial RS data archives of R&D Center ScanEx are considered. IRS, Landsat, Aster, Resurs archives. Coverage of territory of Russian Federation with archived RS images. Access to RS data – different approaches. Non-profit Landsat and Aster data libraries in frames of "Transparent World" project. Possible ways of use IRS-1C/1D images for NEESPI investigators. SPOT mission brief overview. Possibilities of up-to-date RS images: RADARSAT SAR and MODIS data. Developments and technology of R&D Center ScanEx for RADARSAT-1 data acquisition and processing. Technology of MODIS data dissemination through Internet. How to get MODIS data in near real time mode? Summarizing possibilities of

accessibility to RS data for NEESPI investigators.

Web-portal on Atmospheric Environment ATMOS as a background for Siberian environmental data exchange

Gordov, E. P. and Fazliev, A. Z.

The developed by an international consortium web portal ATMOS (http://atmos.iao.ru , it is in test operation now) makes available to the international research community, environmental managers, and the interested public, a bilingual information source for the domain of Atmospheric Physics and Chemistry, and the related application domain of air quality assessment and management. It offers to professionals, students and the general public access to integrated thematic information, experimental data, analytical tools and models, case studies, and related information and educational resources compiled, structured, and edited by the partners into a coherent and consistent thematic information resource. While offering the usual components of a thematic site such as link collections, user group registration, discussion fora, news section etc., the site will be distinguished by its scientific information services and tools: on-line models and analytical tools, and data collections and case studies together with tutorial material.

The main topics addressed are Atmospheric Sciences (Atmospheric Chemistry, Spectroscopy and Radiation, Aerosols, Dynamics and Atmospheric Models, including climate models) and the applied domains of Air Quality Assessment and Management, Modeling, and Environmental Impact Assessment. While primarily methodology oriented and being a generic nature, many of the data sets and examples are based on two geographical areas, Lake Baikal and West Siberian Lowland, which are quite sensitive to climate variations and anthropogenic pressure. The selected for illustration geographic regions, which are are well known to be most vulnerable to climatic changes as well as to anthropogenic pressure.

The portal ATMOS is quite effective example of modern Information Technologies and Environmental Sciences integration. It also forms a background for Siberian environmental data exchange.

INTAS project 00189 and SB RAS Interdisciplinary Project No 138 support is acknowledged.

SB RAS Integrated Project “Siberian Geosphere – Biosphere Program: integrated regional study of contemporary natural and climatic changes”

Gordov, E. P., Lykosov, V.  N., and Kabanov, M. V.

SB RAS integrated interdisciplinary project “Siberian Geosphere – Biosphere Program: integrated regional study of contemporary natural and climatic changes” (SGBP) is one of the first steps aimed at consolidation of regional scientists’ efforts within the initiating IGBP Integrated Regional Study (IRS) in Northern Eurasia. It is devoted to interdisciplinary investigation of regional environmental variations in Siberia and its interrelations with global processes. 

Reported are first results of development of a computational-information platform for modeling regional natural and climatic system and regional environment assessment on the base of environmental monitoring and a set of developed models. Proper organization of relevant regional information to be used in modeling efforts as well as proper linking data, models and environmentally important model outputs is one of concerns for the community. Special efforts to implement modern IT to this area are underway by leading organizations and supported by number of Programs. However, there still is a gap between the community needs and currently available opportunities. Overall goals of this work are to develop a computational-information platform with relevant tools for regional climate impact assessment on intracentury time scale, to adapt it to specific situation in Northern Siberia and to study on this basis potential effects of the global climate change on the permafrost environment. Also it is aimed at providing scientists, students and regional population with an Internet access to reliable information on global change impact on the regional environment. Its main objectives currently look like follows: (i) to incorporate the description of biochemical processes into the global and regional atmospheric models for calculating the fluxes of greenhouse gases (CO2, CH4, etc.) between the terrestrial biosphere and atmosphere; (ii) to develop the computational climatic and environmental assessment system with the components, including atmosphere-ocean general circulation model, regional climate model, variational model for the mutual agreement of results obtained from global and regional climate models, local "vegetation-snow-soil" models, and  statistical downscaling  methods; (iii) to integrate basic and regional information resources required in process of  regional climate modeling and environment assessment into a based on Internet technology and on multi-media user interface distributed WWW – accessible information system with interactive analytical functions. 

Partial  support of this work under INTAS grant 00189 and SB RAS Interdisciplinary Project No 138 is acknowledged. 

Long-Term Changes in Taiga Landscapes of Norht-West Ladoga Region (East Europe)

Isachenko, G.

The landscape-ecological  peculiarity  of  the North-Western Ladoga Region  is preconditioned by the following main factors:1) contact of geological-tectonic  structures  of  the  Baltic Shield and the East-European  Platform;  differentiation of neotectonic movements  in  different  parts of  the region; 2) contact of   the   middle   and   southern  taiga  subzones, presence of plant communities peculiar to zones lying  to  the north and  to  the  south;  3) location  within  the  sphere of influence of Ladoga Lake - Europe's largest water body;  an enormous number of "enclosed" lakes of varying  sizes;  4) effect of ethnic processes and political changes on the landscapes; a dramatic change   in   the   land-use  mode  and  in  economic management that occured in 1940th – 1950th.

The aforesaid    peculiarities   of   the  Ladoga  Region cause the great  variety  of  processes  of  long-term dynamics of  the   landscapes  and   numerous effect of "superposition" of processes, frequently of opposing direction. To study   landscape changes,  the  Ladoga  Region Landscape Ecological Field Station (LREFS) of State University of St.Petersburg was set up in 1991 in North -Western Ladoga Region (150 km  north to St.Petersburg).

LREFS  conducts  periodic observations in 25 test plots varying from 1 to  2500  m2  in area,  within the key area of around 4 km2. The key idea of the observations is study of long-term processes (duration from 1 to 100 years and more) in landscape. It concerns natural (spontaneous) processes as well as changes caused by human influence (clearings, forest fires, drainage, cessation of land cultivation, recreation etc).  In the NW Ladoga Region the following groups of long-term processes in landscapes are most pronounced:

1. Overgrowing  of  rock  substrates  after being exposed as a result of weathering.

2. Forest  successions,  following crown and ground fires.

3. A spontaneous change of dominants in the arborescent  stratum, stronger position of spruce (Picea obovata) in some locations.

4. A change of vegetation in forest ground layers as a result of sample cuttings.

5. Processes of water-logging, peat build-up, interaction of forest and bog vegetation; growing peat moss spots.

6. Overgrowing  (reforestation or re-bogging) of unused  farmlands  (meadows  and  arable lands).

The observation data processing includes:  temporary interpretation of  spatial structures; graphic and statistical analysis of tree stands' structure; ecological-floristic analysis; phytomass dynamic analysis, different-time aerial  pictures and maps comparison.

Due to the observations on LREFS a new data has been got in the study of:

- long-term dynamics of taiga forest tree stands (6 main types of timber stands changes is established; the idea of present spruce advance in   different   types   of  taiga  sites  is  verified);

- successions  on  abandoned  meadows  and  arable   lands   (the main trends and three stages of regeneration process were described);

- the  dynamics  of  rocky  landscapes owing to periodical forest fires;

- landscape  fragmentation  increase  as  a  result of last 40-50 years human impacts combination.

The landscape-dynamical mapping is actively used for the interpretation of the LREFS observations data.

Regional research activity of the Institute of Monitoring of Climatic and Ecological Systems SB RAS

Kabanov, M. V., Gordov, E. P., Dukarev, A. G., Krutikov, V. A., and Tikhomirov, A. A.

The multidisciplinary Institute appeared in the fall of 2003as result of joining the Tomsk Department of Sukhchev Institute of Forest to the Institute for Optical Monitoring.

The main objective of the Institute is to perform basic and applied scientific research and exploratory developments in the field of monitoring, modeling and forecasting of regional environment state and climate dynamics. The main direction of scientific activity is elaboration of scientific and technological basis of monitoring, modeling and forecasting of climatic and ecosystem changes under the influence of natural and anthropogenic factors. Within it the following basic problems are explored and applied tasks are solved: 

· Complex monitoring and forecast of regional environment and ecosystem changes;

· development of new methods and tools for on-line contact measurements and remote sensing of the atmospheric characteristics, underlying surface and lithosphere using optical, radio-wave and acoustic methods;

· development of geo-information and informational-computation systems and software packages;

· development of regional technologies and standards of nature management, including forest-biological and ecological examinations and assessment of biological resources and environment state, including that of the cedar forests and bog systems. 

Research projects currently performing the Institute and results obtained are briefly described. Among the projects are “Siberian Geosphere – Biosphere Program: integrated regional study of contemporary natural and climatic changes” and «Complex Monitoring of Great Vasyugan Bog: modern state and development processes research» joining efforts of 20 research Institutes and Universities to study regional environment variations under pressure of anthropogenic activity and Global Climate Change. 

The FIRE BEAR Project: Estimating and Monitoring Effects of Area Burned and Fire Severity on Carbon Cycling, Emissions, and Forest Health and Sustainability in Central Siberia

McRae, D., Conard, S. G., Sukhinin, A., Ivanova, G. A., and Hao, W. M.

Boreal forests are important globally as major carbon reservoirs, as relatively undisturbed natural ecosystems, and as sources of wood fiber and other forest products. Changes in land use, cover, and disturbance patterns in boreal forests can impact fire regimes and forest health, global carbon budgets, atmospheric chemistry, wood supply, and sustainability of local subsistence economies. Wildfire is a key disturbance process in these systems that affects about 12-15 million ha annually, most of it in Eurasia. 

The Russian boreal forest contains about twenty-five percent of the global terrestrial biomass. While data on the extent of fire in these forests are rapidly improving through analysis of remote sensing data, information on fire severity and its effects on factors such as emissions, carbon storage, and ecosystem recovery is scarce.   Improved understanding of the landscape extent and severity of fires and of factors affecting fire behavior, effects of fire on carbon storage, air chemistry, vegetation dynamics and structure, and forest health and productivity is needed to adequately characterize  impacts of wildfire. To estimate effects on a landscape scale, and to provide inputs into models of carbon cycling and atmospheric chemistry, requires development of validated remote-sensing-based approaches for estimating burned areas, fire severity, and emissions. 

Fourteen experimental burns were conducted between 2000 and 2003 on three Scotch pine/lichen/feather moss forests in the Krasnoyarsk Region of central Siberia.  Sites ranged from dry to mesic, with varying understory composition. Plots were burned under a range of fuel and weather conditions to observe effects on fire behavior, fire severity, and fire effects on carbon release and other factors.  Field sampling was also carried out on recent wildfires and other disturbed sites to aid in interpretation of remotely sensed data. Data and models developed through experimental fires are being used to quantify the impact of fire on carbon balance and emissions from wildland fires. 

There was a three-fold range in fuel consumption and estimated carbon emissions depending on fuel and weather conditions.  We achieved wide variability fire behavior as indicated by depth of burn of the forest floor fuels, rate of fire spread, and fire-line intensity.

Aerial infra-red observations on experimental fires are being related to data from wildfires and to observations from NOAA/AVHRR to improve interpretation of thermal signals on satellite images.

Regional land cover and land cover change in the Eastern Baltic area

Peterson, U. and Nilson, T.

A land cover database was generated and updated for the Eastern Baltic area, covering territories of Estonia, northern Latvia and western districts of the Leningrad province and Pskov guberniya in Russia. The classes of forest and arable land were mapped with dual-season Landsat 5 and 7 imagery. The images used were: (1) from late winter with snow-covered ground for delineation of forest and non-forest classes together with the detection of temporarily unstocked forested areas (clearcuts) and (2) spring images for mapping of arable land. The database includes images from nine path row locations of the Landsat worldwide reference system.

The database includes (1) imagery for four time periods per path/row starting with year 1985; (2) ancillary data including digital soil map for Estonia, state forest inventory data for Estonia and partly for Latvia, digital agricultural field lot boundaries partly for Estonia, large-scale orthophotos partly for Estonia; (3) per-pixel estimates of classes forest, temporarily unstocked forest, and arable land derived from the satellite imagery and ancillary data.

The objectives of the multi-source database are to provide estimates of land cover changes in an area that started at similar initial conditions in the late 1980s (the Baltic states and Russia), but has experienced different management decisions in the following fifteen years. The second objective is to provide source data for forest monitoring and arable land monitoring that could be both used independently in a variety of other applications. The database is usable within the NEESPI.

Major land use and land cover data of China

Qi, J.

Substantial effort has been made to generate land use and land cover products of China. These data products have been used to address science issues of China and the eastern Asia in general. The poster displays some of the products including major land cover types - forest, agriculture and grassland.

The Global Soil Moisture Data Bank

Robock, A.

Soil moisture is an important variable in the climate system. Understanding and predicting variations of surface temperature, drought, and flood depend critically on knowledge of soil moisture variations, as do impacts of climate change and weather forecasting.  An observational data set of actual in situ measurements is crucial for climatological analysis, for model development and evaluation, and as ground truth for  remote sensing.  To that end, we describe here the Global Soil Moisture Data Bank, a web site (http://climate.envsci.rutgers.edu/soil_moisture) dedicated to collection, dissemination, and analysis of soil moisture data from around the globe.  We currently have soil moisture observations for over 600 stations from a large variety of global climates, including the former Soviet Union, China, Mongolia, India, and the United States.  Most of the data are in situ gravimetric observations of soil moisture; all extend for at least 6 years and most for more than 15 years.  Most of the stations have grass vegetation, and some are agricultural.  The observations have been used to examine the temporal and spatial scales of soil moisture variations, to evaluate Atmospheric Model Intercomparison Project, Project for Intercomparison of Land-surface Parameterization Schemes, and Global Soil Wetness Project simulations of soil moisture, for remote sensing of soil moisture, for designing new soil moisture observational networks, and to 

examine soil moisture trends.  For the top 1-m soil layers, the temporal scale of soil moisture variation at all midlatitude sites is 1.5 to 2 months and the spatial scale is about 500 km.  Land surface models, in general, do not capture the observed soil moisture variations when forced with either model-generated or observed meteorology.  In contrast  to predictions of summer desiccation with increasing temperatures, for the stations with the longest records summer soil moisture in the top 1 m has increased while temperatures have risen.  The increasing trend in precipitation more than compensated for the enhanced evaporation.  The current status of the data collection and plans for updating will be presented.

Landsat.org an On-line Data Information Systems and Services Application 

Supporting the Landsat Data Needs of Users Worldwide

Samek, J.H.

The Center for Global Change and Earth Observations at Michigan State University has developed a web-based GIS data information application, accessible through the  Landsat.org portal, to serve the Landsat data needs of the worldwide user community.   Landsat.org combines a distributed database system with search, query, browse, and order capabilities.  Landsat.org provides 1) a geographic interface with ancillary map layers to assist users in finding their area of interest, 2) a browser application (GeoZoom) that allows user-defined band combination and zoom levels up to full-resolution of the data, and 3) an e-commerce system to order data on-line.  Landsat.org services include data hosting and data brokering from the US National Archive as well as from foreign ground receiving stations.  Landsat.org hosting services provide on-line access, and data security and back-up (data stewardship) for government agency programs as well as NGO groups and organizations at no cost.  Landsat.org, through a unique agreement, between the Center for Global Change and Earth Observations and the EROS Data Center/United States Geological Survey (EDC/USGS) will also provide the Global Landsat Orthorectified Data Sets through the hosting services to users free of charge.  These are Landsat MSS (1970s), TM (~1992) and ETM+ (~2000) data sets.  A subset of these data for the greater St. Petersburg, Russia area are available for download through a web browser at: landsatftp.geo.msu.eduftp://ftpcgceo:ftpcgceo@/St_Petersburg_Russia/
 

The global archive of orthorectified MSS, TM, and ETM+ will be on-line in 2004 and users will be able to access these data through the data hosting services link on the Landsat.org web site (http://www.landsat.org/dataservices/).

Coastal Zone Processes Chapter

Selivanov, A.O.

Coastal zones of North East Eurasia represent specific and widely distributed biomes of the area. They stretch for over 15 thousand km across all the zones of the area, concentrate 40% of population and over a half of industrial potential from the arctic to the deserted areas.

One of the most prominent and vulnerable coastal zones border forested biomes, broad-leaved decidious ones in the South Far East of Russia, unique wet subtropical Georgia and Azerbaijan, conifer forests in East and Southern Baltic.

Coastal zones will suffer much from anticipated global climate and sea-level changes during the present century.

Respective information include air-borne and space images, data on sea-level changes (NASA; RINMI-WDCB; VNICAN), data on coastal relief changes, winds and surges etc. (Geological Depositaries, For East University, Kaliningrad Uni., branches of the Russian Academy of sciences.) Additional information will be collected and stored under NEESPI umbrella.

Pan evaporation, actual evaporation, and land-use dynamics over the East-European Plain during the past 50 years

Speranskaya, N. A. and Tsytsenko, K. V. 

Analysis of pan evaporation, actual evaporation, and land-use dynamics over the East-European Plain was carried out basing on data of two Archives including both routine observations and data from published sources.

The first Archive includes monthly values of pan evaporation and actual evaporation over the Volga, Don, Zapadnaya Dvina, and Severnaya Dvina rivers’ drainage areas. Time series both pan evaporation and actual evaporation are available for the warm period (04(03)-10(11) months) from 1960 to 1998(1995). These measurements are made at the subset of stations of the Russian Hydrometeorological Service. Actual evaporation is measured by large weighing lysimeters from undisturbed natural surface (60 sites over the East-European Plain). Pan evaporation is measured by Evaporimeter GGI-3000 created in the State Hydrological Institute (103 sites). At 31 sites both type of evaporation are measured. Data of Evaporimeter GGI-3000 were reduced to 20-m evaporation basin to characterize evaporation from large territories.

The second Archive includes regional data on changes in areas occupied by various elements of landscapes: agricultural lands, hayings, pastures, multi-year plantations, arable lands, spring and winter cereals, industrial crops, potatoes, vegetables, forage crops, forests (coniferous and deciduous), swamps, and open water surface within the Volga, Don, Severnaya Dvina, and Zapadnaya Dvina rivers’ drainage areas. Quantitative assessments of landscape elements over the East-European Plain were made separately for each region and republic located within the limits of the study drainage areas. Within the Volga basin there are 27 administrative units. The Don basin includes 14 regions: 11 in Russia and 3 in Ukraine. The last three regions are located in the Seversky Donets basin (right-bank tributary of the Don river). Severnaya Dvina basin includes 4 administrative units. Within the Zapadnaya Dvina basin there are 5 regions: 4 in Russia and one in Latvija.
Dataset for Water and Energy Cycle in Siberia Version 1

Suzuki, R. and Ohata, T.

A dataset for studies on water and energy cycle mainly over the Lena River Basin in eastern Siberia was released and distributed under the cooperation of GAME (GEWEX Asian Monsoon Experiment)-Siberia project of Japan and FORSGC (Frontier Observational Research System for Global Change).  The GAME-Siberia project was one of the regional observation studies of the International GAME Project. This project started in 1996 and its first phase ended in 2002, and now it is in its second phase. The dataset contained here includes the data of ground-based measurement data and other

data taken mainly by the Japanese University groups under this project. FORSGC also started its research activities in 1999 to study other aspects and long-term variation of water and energy cycle in the same region.

There are three experimental areas for hydro-meteorological field observation in the Lena River Basin: 'Tiksi area' characterized by the tundra with scarce vegetation, 'Yakutsk area' characterized by the plain taiga forest, and 'Tynda area' characterized by mountain taiga forest. More than 50 scientists from universities and institutes in Japan, and also

scientists in institutes of Russia cooperated to obtain and archive data.

The dataset is composed of hydrological, meteorological, glaciological and physiological data taken on various platforms such as towers, masts, aircraft and by aerological balloons in these three areas up to the year 2000.  There are also sub-surface data and data from manual observation for elements which measurements are difficult by automatic instruments.  In addition, this dataset collected related-datasets which were obtained mainly from the operational observatory network around the region.

URL for the dataset:

http://www.suiri.tsukuba.ac.jp/Project/game/CD-ROM.html

Condition of Russian Forest Inventory as of 2004

Treyfeld, R.F.

Russian Forest Inventory (Lesoustroistvo) is a specialized government service. Its goal is to develop a system of efficient forest use and effective forest management within a single technical framework. Thirteen governmental Forest Inventory Enterprises are responsible for forest inventory. These comprise 37 expeditions and about 400 field working groups with total of 2.5 thousand trained workers. 


The primary information about the condition of Russian forestlands is gathered during periodic forest inventory, in general every 10-15 years depending on the intensity of forest management and use in a given forest. Forest inventory is conducted at the level of forest inventory parcel and these data are used to develop a plan for forest management for the upcoming 10-15-year inspection period. Based on forest law currently in effect, forest inventory projects and other forest inventory documents are necessary for conducting of forest management.  Execution of forest management and forest use without forest inventory is prohibited. 

Forest inventory parcel is a basic unit used in the inventory. The field data is aggregated from forest inventory parcel, to forest grid cell or quartal, ranger district or lesnichestvo, forest management enterprise (FME) or leskhoz, subject of Russian Federation, and finally Russian Federation. Forest Management Enterprise represents an organizing and a managing unit. It consists of ranger districts.  

Based on the forest inventory data, other types of documents are developed. The main such document is Federal Account of Forest Land. This document is developed annually in every FME since 2002 to reflect changes that occurred during the year. All data are combined at the level of subject of Russian Federation, and finally Russian Federation as whole. Forest monitoring and forest cadastre also conducted based on forest inventory materials and Federal Account of Forest Fund.

The following methods of forest inventory are used depending on the intensity of forest management:

-
visual estimations and measurements during a field survey;

-
decoding of aerial and space images;

-
combination of visual estimation with decoding of the aerial and space images;

-
updating the materials of past forest inventory in the lab using information about forest natural growth, management activities, and natural events.

Processing of field data and decoding is done with the help of standard or locally developed software, which usually includes GIS. Federal Forest Service has developed a Forest Inventory Program for the period of 2003-2010. This program plans to cover the area of 500 mln. ha over the period of 8 years.  

Development and improvement of forest inventory industry under this Program will proceed in the following directions:

• Improve methods for collecting and processing forest inventory data with goal to decrease the labor expenditures depending on required precision of the forest inventory;

• Improve precision of the forest inventory data by updating the forest inventory equipment and optimizing the workload of the forest inventory crews during the field season;

•  Improve precision of forest mapping based on the precise instrumental positioning of the topographic elements by employing the new devices of geo-positioning such as GPS;

•  Improve economic justification of the proposed forest use and forest management taking into account the demand for wood and non-timber forest products, as well as environmental regulations;

•  Improve remote sensing technology taking into consideration the different requirements depending on forest inventory methods, needed precision of the results, and intensity of forest management;

•  Improve methods for the development of forest harvest plans, commercial harvest and forest management projects on the leased parcels of the Federal Forest Land using the GIS technology;

• Use high resolution aerial and space imaging; 

•  Modernize forest decoding with use of scanning and computer decoding of the aerial images; 

• Develop forest ortho-photo-maps as a substitution for traditional paper-copy forest maps; 

•  Geo-position the central reference points of the aerial photography in the accepted coordinate system in the process of aero-photography of forestlands;

•   Unify the GIS programs used by various forest inventory enterprises.

Pоссийское лесоустройство по состоянию на 2004 год

Трейфельд, Р.Ф.

Лесоустройство – специализированная государственная служба, разрабатывающая в рамках единой технической политики систему мероприятий по обеспечению рационального использования лесного фонда и повышению эффективности ведения лесного хозяйства. Осуществляют лесоустройство в Российской Федерации 13 государственных унитарных лесоустроительных предприятий, в состав которых входит 37 экспедиций и около 400 партий с общей численностью специалистов – 2,5 тысячи.

Базовая информация о состоянии лесного фонда России создается при лесоустройстве, которое проводится периодически с интервалом 10-15 лет в зависимости от интенсивности ведения лесного хозяйства и лесопользования. 

При лесоустройстве выполняется повыдельная инвентаризация лесов и составляется план ведения лесного хозяйства на предстоящий ревизионный период.

В соответствии с действующим лесным законодательством Лесоустроительные проекты и другие документы лесоустройства являются обязательными нормативно-техническими документами для ведения лесного хозяйства. Ведение лесного хозяйства и лесопользования без проведения лесоустройства запрещается.

Элементарной единицей учета при таксации лесов является таксационный выдел. Агрегация данных полевого учета выполняется по схеме: таксационный выдел, лесной квартал, лесничество, лесхоз, субъект Российской Федерации, Российская Федерация. Организационно-хозяйственной единицей ведения лесного хозяйства является лесхоз, который делится на лесничества.

На основе данных лесоустройства ведутся другие виды документов, из которых главным является государственный учет лесного фонда – ГУЛФ, который с 2002 года составляется ежегодно по каждому лесхозу, а затем данные сводятся на уровне субъектов федерации и Российской Федерации в целом. На основании материалов лесоустройства и ГУЛФ ведутся также мониторинг лесов и лесной кадастр.

При инвентаризации лесов в зависимости от интенсивности хозяйства используются следующие методы:


- глазомерно-измерительный;


- сочетание глазомерно-измерительного метода с дешифрированием материалов аэрофотосъемки и космосъемки;


- дешифрирование материалов аэрофотосъемки и космосъемки;


- актуализация материалов предыдущего лесоустройства на естественный рост, хозяйственную деятельность и природные явления камеральным путем.

Обработка данных полевых измерений и дешифрирования производится с помощью программного обеспечения, оригинального или сертифицированного. Как правило это геоинформационные системы.

Государственной лесной службой МПР РФ разработана Программа лесоустроительных и лесоинвентаризационный работ на 2003-2010 годы. Программой предусмотрено выполнение общего объема лесоучетных работ на площади 500 млн.га за 8 лет. 

Развитие и совершенствование лесоустроительного производства в рамках реализации Программы будет идти по следующим основным направлениям:

• Совершенствование методов получения и обработки лесоустроительной информации в целях снижения трудозатрат в зависимости от требуемой точности лесоустройства;

• Повышение точности таксации лесов за счет обновления базы лесотаксационных приборов и оптимизации нагрузок на исполнителей в период полевых работ;

• Повышение точности лесного картографирования на основе точной инструментальной привязки элементов топоосновы с применением новых средств геопозиционирования типа GPS;

• Усиление экономического обоснования проектируемого лесопользования и лесохозяйственных мероприятий с учетом уровня спроса на древесину и продукты побочного пользования лесом, и требований экологических норм;

• Совершенствование технологий дистанционного зондирования лесов с учетом дифференцирования территории лесного фонда по методам и точности таксации и интенсивности ведения лесного хозяйства;

• Совершенствование методологии составления планов рубок и проектов организации рубок главного пользования и ведения лесного хозяйства на арендуемых участках лесного фонда с использованием ГИС технологий;

• Использование АФС и КС высокого разрешения;

• Модернизация лесного дешифрирования на основе использования сканерной съемки и компьютерного дешифрирования материалов аэрофотосъемки;

• Создание лесных ортофотопланов вместо традиционных лесных карт на бумажных носителях;

• Геопозиционирование центральных точек АФС в принятой системе координат при аэрофотосъемке лесных объектов;

• Унификация ГИС-программ, используемых различными лесоустроительными предприятиями.

Monitoring Capacities of the Environment Assessment Network 

for the Northern Russia, Siberia and the Far East and its possible input to NERIN
Vlassova, T.

The idea of EAN elaboration appeared in 2004. This is the initiative for gathering, storing  and assessing environmental information for Northern Russia on the base of traditional and local knowledge and science integration. The background for it was laid by the initiatives of RUCENIP (Russian Climate and Environment Network of the Indigenous Peoples) and NorthSet programme (Northern Socio-Ecological Systems) of the Institute of Geography (IGRAN). The need for RUCENIP arose in 2000, when Russian Association of the Indigenous Peoples of the North (RAIPON) as a permanent participant of the Arctic Council was involved in the Arctic Climate Impact Assessment. RUCENIP started to be realised in 2002 due to the support from the UNEP/Grid-Arendal project “ Local Health and Environmental Reporting by Indigenous Peoples in the Russian Arctic”(2002-2003), NorthSet project- IGRAN, and Russian Indigenous Training Center (RITC). The carried out structured and unstructured interviews and educational workshops have shown the possibilities of the RUCENIP and the great ability of indigenous peoples to observe climate and environmental changes (especially changes within seasons), air and water pollution, flooding, erosion, permafrost thawing, changes in snow cover, drought, invasion of new species of flora, fauna and disappearance of those which used to inhabit these regions, forest areas expansion or retreat, fires , insect and pest activity, vulnerability of human/nature systems , etc. The work carried out and the constructed database have shown the great capability of the indigenous and local population to identify driving forces leading to negative impacts and their consequences for the traditional life and its quality. For gathering data and producing comprehensive picture of the environmental changes, (socio-economic and physical environment drivers of these changes), partnership with holders of local and traditional knowledge, scientific community, teachers, students, local administration, non-government and community based organizations should be established. This partnership should be originally organized at the local level within the selected “local case monitoring -research areas”. 

Bottom-up approach seems very perspective for EAN elaboration as it enables to integrate different branches of science, remote sensing, local and traditional knowledge as well as educational capacities,  involving  the indigenous and local population of the Russian North, Siberia and the Far East. Structured and unstructured interviewing and interactive training workshops are going to be used  for gathering data for EAN . We are now in a process of developing the new method of gathering human dimension (social, economic) and environmental data at different observatory sites of  Northern Russia based on two-days Workshop identifying perceived key indicators of social and environmental change and sustainability for each site. This method will help also to develop land-use and land-cover change detection strategies that enable accurate and cost-effective change detection of regional and local significance. 
Ecosystems and climate change interactions

Vygodskaya, N.N., Groisman, P.Ya., Chebakova, N.M.

Contributing Authors: Karpachevsky, L.O., Kiseleva, N.K., Kozharinov, AV., Kurbatova, Yu.A., Maksyutov, Sh.,  Mestserskaya, A.V., Olchev, A.V.,  Pielke, R.A.Sr., Puzachenko, Yu.G., Rankova, E.Ya., Razuvaev, V.N., Savinetsky, A.B., Selivanov, A.O., Speranskaya, N.A.,  Tselniker, Yu.L., Varlagin, A.V., and Zolotokrylin A.N.

This chapter considers modern approaches to studying the interaction of ecosystem processes with climate change. Characteristics of the primary biogeophysical and biogeochemical feedbacks along with their possible synergistic effects are presented and discussed in light of climate-change. Key regions are delineated for northern Eurasia in which the largest changes are expected, and for these regions the most typical feedbacks which most likely will significantly effect processes of both regional and global scales are identified. Problems to be solved in order to fully understand and describe these feedbacks are discussed.

The primary climatic and environmental changes (including land-use) that have directly affected the biosphere and society in northern Eurasia were characterized. To describe possible interactions between climate change and the structural-functional organization of terrestrial ecosystems of different spatial-temporal scales, an extensive listing of results of regional studies was collated. Results dealing with (a) the reconstruction of tundra and steppe distributional dynamics over the last 14 thousand years and (b) contemporary data on ecosystem water balance change, net ecosystem exchange (NEE) and ecosystem evapotranspiration typical of southern European taiga were used to illustrate dimensions of changes over northern Eurasia, including potential problems as well as their probable solutions. 

The discussion also considered interactions involving the biosphere-climate in the projecting future changes in northern Eurasia. Vegetation shifts in central and eastern Siberia predicted in the warmed climate by 2090 according to the HADCM3GGa1 scenario (Tchebakova et al. 2004) were illustrated.  The amount and rates of these possible changes in vegetation indicate that they should be taken into consideration while evaluating changes in climate and the environment.

The conclusion considered problems of transient responses as a new feature of the present century. Major tasks for studying  the terrestrial ecosystems and climate interactions which are urgent specifically for Northern Eurasia and important for both the globe and the region were listed. Data requirements and data gaps that need filling will be formulated for the Workshop participants.
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