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Development of methods for monitoring forest resources in Eurasia by JRC

Frédéric Achard*, Tomas Bucha, Gian Franco De Grandi, Jan Kropacek, 

Danilo Mollicone & Hans-Jürgen Stibig,

Joint Research Centre of the European Commission

The main objective of the “Eurasian Observatory” of the JRC is to contribute to the development of a forest cover database for assessing forest conditions in Eurasia, to the monitoring of forest cover changes and drivers for key-areas in Russia, to the detection of forest cover changes related to logging, to the assessment of disturbance by fire and to the estimation of their contribution to the global carbon budget.

The present activities of the Eurasian Observatory are the following: 

·         Compiling a radar mosaic of Eurasia and an atlas of Russian vegetation 

The JRC developed a new edition of a vegetation map of Siberia. As prior source it used the Global Boreal Forest Mapping project radar mosaic (compiled using imagery acquired by the Japanese JERS-1 sensor during the year 1997) and the GLC-2000 land cover map. The new map features the delineation of vegetation transition zones and of some vegetation types of interest, such as peat lands. A vegetation map of the Ob river floodplain featuring biomass attributes was also produced using interferometric coherency data acquired by the ESA ERS satellites in TANDEM configuration.

Medium resolution imagery from the European system ENVISAT-MERIS (300 m) will contribute to this activity in the following years.

·         Developing a “deforestation hot spot areas” stratification 

In April 2004 the JRC with the WRI and Russian NGOs organised a forest cover change hot spot meeting in Moscow. The objective is to identify and to locate on a map, areas of recent deforestation in the boreal Eurasia region and to characterise its main drivers. The hot spot areas will serve as basis for assessing forest cover change dynamics in the boreal regions of Russia. 

·         Monitoring of forest conditions

Methods for the detection and monitoring of logging activities are tested in selected areas, mainly located in the European part of Russia. A feasibility study on mapping forest clear cuts from medium resolution (250m) satellite data has been completed for a region in the Northwest of Russia. Russia is considered a key region in the scope of the EU Action Plan for Forest Law Enforcement, Governance and Trade (FLEGT).

·         Development of a geo-referenced database on forest biomass of Northern Eurasia

A co-operation has been initiated with Yekaterinburg Botanical Garden, Ural Branch of RAS for the development and publication of a geo-referenced database on forest biomass of Northern Eurasia. The database will be used to investigate carbon pool and stock changes in Russian Federation forests.
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The Central Asia Metadata defines information on land surface, hydro-meteorological and agro-meteorological data collected and archived at the National institutions of China (Xingjian), Kyrgyzstan, Tajikistan, Uzbekistan and the author’s personal archive. The purpose of this project is to create Central Asia Data Base transferring information collected during decades from papers, aerial photographs and maps to accessible electronic format and open this data for research and public use. 

        The Central Asia Metadata set documentation includes fully descriptive information on the aerial photo surveys completed over Central Asia for different time period beginning from 1943. The topographic and thematic maps developed from aerial photos in 1:500,000, 1:250,000, 1:100,000 and 1:25,000 scales include the maps of different vegetation and agricultural crops, soils, geology, hydrography, public land survey boundaries, snow and glacier cover areas. Approximately 20% of all maps have been digitized in ARC/INFO format with information on slope, aspect, different type of land surface and a positional index. Mapping is done in regional mapping zones to facilitate processing. The description of hydro- and agro- meteorological data represent not only a method of data collection and instruments but also the method of data analysis, data quality control procedures, calibration information and known problems with the data. Hydro- and agro-meteorological data collected over 3,000 stations includes but not limited information on soil moisture, soil and air temperature, evaporation and evapotranspiration from different type of vegetation, humidity, solar radiance and surface albedo, cloudiness and precipitation, atmospheric pressure and synoptic patterns, wind speed and direction, river runoff and lake water level, streams water chemistry and biochemistry, dust storm evens and aerosol distribution over the surface and in troposphere recorded by lidar stations.  The regional network of institutions and authors has been determined in Central Asian for the data base further development to better serve the science community.

Validation of the remove sensing data on the test site of Agrophysical Research Institute ”Menkovo” for introducing precision agriculture technologies
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Traditional agricultural practice treats each field as single management unit. A farmer applies seed, fertilizers, and pesticides at the same rate for an entire field. Precision agriculture (PA) is based on the premise that farmers can control agricultural management practice at varying rate within fields to optimize production. Corresponding measures are possible because of the increased precision and detail information that can be acquired in part from remotely sensed data and the ability to monitor changes throughout the growing season, as conditions of moisture, insect infestations, and in the same way vary within fields and over time, as growing season progresses. The practice of PA is based on use of agricultural equipment with GPS to determine accurate position, multispectral imagery to provide with current information on crop conditions, and agricultural machinery designed to employ varying rate of application and even to sense field conditions on the spot.

Remote sensing (RS) forms an important component of PA, first because it provides with a map-like representation of agricultural landscapes, and, second, because it can provide with information pertaining to growth and health of crops throughout the growing season. RS gives a possibility of  the spatial mapping of different vegetation parameters. Data from optical sensors are most suitable for this task. Multispectral sensors (SPOT, LANDSAT-TM, IKONOS) are widely used, but hyperspectral data up to 256 spectral bands provide with the highest potential. Despite the high potential, the application of RS in PA, especially in Russia, is still in an early stage.

Agrophysical Research Institute (ARI) of Saint-Petersburg is the leader on introduction of PA technologies in the North-West of Russia. Researchers of ARI test PA technologies on the fields of Menkovo test site (MTS). MTS is situated near Saint-Petersburg (70 km on the South). Total fields area is about 800 hectares. MTS was founded in 1960. During the first experiments on PA technologies during the last 3 years, some appropriate domestic technologies and tools have been developed. They include tools for real time DGPS data acquisition, conversion, processing and data fusion with attribute information in field survey. The GIS database has also been created. This database includes information about agricultural fields, soil map including chemical composition, texture etc.

MTS is situated on the watershed of rivers Sujda and Oredegh (30(1’45”E, 59(25’44”N). Mean elevation is 113 meters. A basement rock is Devonian marly sands and sandstone. 10 types of soil can be found on fields of MTS. These types of soil are typical for the North-West of Russia (sod-podzol, turf, alluvial and their combinations). Crop rotations on MTS include all typical crops, which are cultivated on North-West of Russia such as: oats, rye, vegetables (potatoes, carrots, cabbage), forage crops. Thus MTS is a good test site for introducing the new PA technologies on the North-West of Russia.

In this paper we consider field data of MTS, which are collected at or near ground level, for support of RS analysis in PA technologies. The field data serve following purpose: 1) they can be used to verify, to evaluate the results of RS investigation; 2) they can provide with  reliable data to guide the analytical process, such as creating training fields to support supervised classification; 3) they can provide with information used to model the spectral behavior of specific landscape features (e.g., plants, soils, etc).

In particular during 2005 we are planning to carry out some field experiments using a field spectrophotometer (FSP). The studies will conduct to identify, quantify, and locate topsoil and crop properties using an approach combining multivariate calibration techniques, field-spectroscopy and multispectral RS. We plan to develop methodology of measurements using FSP which will be adapted to the condition of North-West of Russia. These measurements will be conduct bear in mind using of high resolution multispectral data from ICONOS and QUICKBIRD sensors. With these sensor information on leaf area, biomass, canopy structure, water and nitrogen content of canopy etc. can be retrieved using simulation models and software tools which are presently in the research and development stage.

Our belief in success is based on recent advances in resolution and availability of RS imagery, coupled with a decrease in its associated costs. These RS data have allowed the collection of timely information on soil and crop variability, specifically by examining spatial and temporal patterns of vegetation indices. Such information can be used to derive inputs for crop models. In future, crop simulation models combined with RS systems may provide with a suitable way to estimate economic and environmental outcomes of different management strategies during application of PA technologies.

MTS is equipped by a modern field spectral photometry device. This instrument has the ability to match their spectral sensitivities to specific sensors, such as ICONOS and QUICKBIRD. We must devote an effort to matching point observation to spectral classes that will be interest during image analysis. Also we plan to develop database with spectral portraits of all land cover features on agricultural fields of North-West of Russia, which are of interest for PA. Creation of this database should lead to expansion of PA technologies application on North-West of Russia using high precision RS data. Therefore MTS also plays role of the educational center for introducing a PA technologies on North-West of Russia.

The TerraNorte Information System:

 New Terrestrial Ecosystem Dynamics Facility for Northern Eurasia
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Northern Eurasia’s terrestrial ecosystem is a major component of the Earth System, which dynamics are highly connected to the global biogeochemical, water and energy cycles. The information concerning the state and processes in the terrestrial ecosystems of Northern Eurasia is strongly required as an input for the sustainable development indications assessment and global change modelling. The Earth Observation techniques provide today the possibility to collect such regularly updated information at continental scale. The Russian Academy of Sciences’ Space Research Institute is working on development of remote sensing applications and operational monitoring systems, which are resulted in number of thematic products and databases concerning different aspects of the terrestrial ecosystem dynamics within the region. This information is of great value for global changes science and sustainable natural resources management and its availability for wide range of scientific and experts’ communities is critical issue of the day. The TerraNorte information system is a new terrestrial ecosystem dynamics facility for Northern Eurasia, which aims at providing access to this information through the Internet and consists of a number of components such as data bank, GIS and spatial modelling components. 

Remote sensing applications for agriculture monitoring in the Northern Eurasia
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Northern Eurasia has a diverse land cover with over 20% of the world’s arable lands. Northern Eurasian ecosystems present challenges to social and ecosystem scientists assessing the human dimensions of land cover and land use change. The social forces that underlay these complex vegetative changes are unique to the region, which has experienced profound institutional change over the past decade. Climate change affect agricultural system and their productivity, thus affecting the magnitude of land carbon fluxes and their spatial distributions. One of the main factors affecting the state of the environment in Northern Eurasia is the change of area and structure of agricultural lands. 

Reliable and up-to-date information on agricultural lands is critical issue of the day and is needed for sustainable socio-economic development of the region and global climate change modelling. Monitoring of agricultural lands and production is improving with the wider availability of satellite remote sensing data and especially with improved moderate resolution satellite sensors, such as Terra/Aqua-MODIS instrument. 

The Space Research Institute of Russian Academy of Sciences in partnership with Russian Ministry of Agriculture is working on the development of the agriculture satellite monitoring system at the level of whole breadbasket belt of the Northern Eurasian sub-continent. The presentation will give the overview of first results of these developments, including the methodology and set of derived thematic products on various aspects of agricultural lands status and dynamic. These tools, although tested in various locations, have yet to be evaluated over large regions and transitioned to operational datastreams for use by agricultural agencies. Developed datasets are available at web-site of the TerraNorte Information System (http://tem.iki.rssi.ru). 

ROLE OF PHYTOCENOSES FOREST OF NORTHERN PART OF EUROPEAN RUSSIA IN ANNUAL CARBON
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Forests of north-European part of the Russian Federation, represented by the Arkhangel`sk, Vologda, Murmansk Regions, the Republic of Karelia, and the Republic of Komi, take an important part in the carbon cycle of biosphere. There, the area in 69914.5 thousand ha is covered with forests, and 80( between them belong to conifer ones. Leaved forests take 13.8 mill ha. The conifer stands include mostly spruce- and pine-trees, whereas the leaved ones birch- and aspen-trees. The timber reserve in the region under study is 7016 mill m3.

Annual growth of organic matter in spruce- and pine-phytocenoses of the northern region varies between 3.5 and 9.0 t/ha, depending on forest type and age. In uneven-aged bilberry leaved stands, organic mass in the quantity of 4.6-10.6 t/ha is accumulated yearly. Conifer, leaved-conifer, and leaved cenoses owe the increment in phytomass to the timber stand by 51-92(.

On the grounds of materials on phytomass` increment and carbon content, conversion coefficients (ratio of phytomass` increment to timber reserve and ratio of carbon in phytomass to timber reserve) were calculated for forests of uneven type and age. For conifer phytocenoses, the coefficient comprises from 30 to 60 by phytomass and from 14 to 28 by carbon. The coefficients in the young growth is somewhat higher than in the mature one. This difference is stronger in leaved phytocenoses.

It is found out that 310.61 mill t phytomass are formed and 143.25 mill t carbon are deposited in forest phytocenoses of the northern region yearly. Forest communities from the Komi Republic and the Arkhangel`sk Region are of major importance in the carbon deposition, 42.2( and 31.3( correspondingly. In Karelia 9.6(, in the Vologda Region 13.9(, and in the Murmansk Region 3.0( from total carbon flow are formed every year. Spruce phytocenoses are decisive in the carbon deposition in ecosystems of the Komi Republic and the Arkhangel`sk Region, pine phytocenoses in the Republic of Karelia, and leaved ones in the Vologda Region. In the Murmansk Region, spruce-, pine-, and leaved trees are nearly equal by importance. 

Effects of Land Use Change on the Energy and Water Balance of the Semi-Arid Region of Inner Mongolia, China
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The land cover and land use in Inner Mongolia (40-52 oN to 110- 135 oE) is undergoing significant changes associated with a changing climate, intensifying hydrological cycles, and a hasty socio-economic development.  With focus on water and energy cycles, our objectives are to:  1) mechanistically explain the variability of energy (Rn, L, G, Q, H, T) and water (ET, E, EF, Tr, LWSI, Wleaf, M) fluxes along a climatic and land use gradient using a network of in situ eddy flux towers at 9 representative ecosystems, 2) partition whole ecosystem water flux into evaporation and transpiration components based on stable isotope composition (18O and D) of different water pools (including ground water, surface water, plant water, precipitation and water vapor in the air), 3) develop and validate MODIS-based models on water fluxes, and 4) evaluate and improve SiB model for regional simulations of water and energy fluxes at multiple spatial and temporal scales.  This study takes advantage of the existing network of 6 eddy covariance towers (operated by the USCCC network, Task 1), monthly samplings of plant and soil water during growing season as part of the Moisture Isotopes in the Biosphere and Atmosphere Program of the IAEA (Task 2), and existing historic climate data and land use and cover change databases.  We will move beyond the LAI/NDVI-centered paradigm to include vegetation index and leaf characteristics (N, water content, and thickness) in our RS modeling (Task 3). Finally, a cell-based SiB3 model will be parameterized to quantify the consequences of coupled-effects of land use and climate change through scenario testing (Task 4).  This project is built upon the integration of modeling, ecosystem physiology, micrometeorology, and RS that will provide valuable data for the broader community.  Data produced from this project will be openly shared with the NEESPI community through our webpage.

US-China Carbon Consortium (USCCC) Sites in P.R. China
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USCCC was established in December 2003 in Beijing, P.R. China as a collaborative consortium between American and Chinese institutions that have interests in studying the role of managed ecosystems in the global carbon and water cycles.  Representatives of two US institutions (Southern Global Change Program of USDA FS and University of Toledo) and seven Chinese institutions (Institute of Botany-CAS, Fudan University, Beijing Forestry University, Chinese Academy of Forestry, Nanjing University, and Meteorology Administration of China) participate in a planning workshop held in Beijing. The overall goal of USCCC is to develop a network of study sites sponsored by the participating institutions in hope that data and results will be shared so that synthesis can be made at broader spatial scales to assess the importance of human influences on carbon and water fluxes in the changing climate.  An integrated ecosystem approach will be adopted to explore the underline mechanisms controlling the fluxes of dominant ecosystems in both continents.  A central piece of the research is the flux towers using eddy-covariance method to directly and continuously measure the net ecosystem exchange of CO2 and H2O.  Our central hypothesis is that human disturbances increase variability of C sequestration and water cycle of a landscape in time and space primarily via influencing landscape structure (i.e., composition) that directly affect the underlying mechanisms.  Further we hypothesize that human disturbance (influence) regime in US and China is significantly different, suggesting that models predicting carbon and H2O are different.  The team agreed to propose a decentralized database management plan, i.e., each institution will independently manage their data.  The data will be open to all the participating members through project WebPages with permission of the institution.  The committee strongly encourages its members to make their data as available as possible.  USCCC is governed by a steering committee, which includes a co-chair from US (Dr. S. McNulty) and China (Dr. X. Han), a coordinator (Dr. Osbert Sun), a science leader (Dr. J. Chen), and one representative of each participating institution.  The steering committee is responsible for coordinating USCCC activities.  Eddy-covariance flux towers are the central infrastructure of all USCCC sites (total 18).  Ten towers have been installed: three flux towers in coastal wetlands in Shanghai (FU), one tower in a young popular plantation in Beijing (BFU), two in forested wetlands (CAF), and four towers in four contrasting ecosystems in northeastern China (MAC).  The remaining towers will be completed before 2005 growing season.  A webpage housing other site information (e.g., vegetation, soil, climate, respiration, stable isotope analysis) are under construction by each of the USCCC members.  

Can accurate land cover classification reduce uncertainties in the estimates of European carbon balance?

Galina Churkina and Martin Jung
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To understand, quantify and predict the terrestrial carbon balance of Europe and associated uncertainties at local, regional and continental scales is the overarching goal of the CarboEurope Integrated Project (CarboEurope-IP) funded by the European Commission for five years. CarboEurope-IP consists of four components: Ecosystem observations, Atmospheric observations, Regional Experiment, and Continental Integration. The aim of the Continental Integration Component is to provide spatial estimates of continental carbon balance, its variability and projections for the 21st century. Its activities rely on data streams collected in the other components of the IP (ecosystem carbon flux and atmospheric CO2 measurements) including synthesis of existing data. This integration can only be achieved by means of a numerical modeling framework that bridges across scales going from process studies up to the continental budget. In this framework, diverse approaches of top-down, bottom-up, sectorial, process based and extrapolation techniques are being employed. The Ecosystem and Atmospheric observational Components of CarboEurope – IP generate data streams that directly reflect changes of the local, regional or continental carbon balance: 1) carbon flux measurements from eddy covariance flux tower network; 2) atmospheric CO2 concentration measurements; 3) forest and soil carbon inventories. Additional information on state and functioning of terrestrial ecosystems necessary for bridging the spatial scales is climate as well as land cover classification and its changes.

Land cover classification is a standard input for ecosystem modeling and for extrapolation techniques used in CarboEurope-IP and therefore an important component in reducing carbon balance uncertainties because it. Errors in land cover classification may lead, for example, to mismatches between land cover types and climate and therefore lead to significant biases in resulting carbon balance. We discuss the role of land cover classification in defining accurate terrestrial carbon budget and outline deficiencies of existing land cover classifications.

Evaluation of fire products in Northern Eurasia: towards a community effort to support NEESPI science
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The primary tools for operational and semi-operational fire monitoring in Northern Eurasia are moderate and coarse resolution (250m-1km) sensors on polar orbiting environmental satellites. The existence of multiple active fire and burned area products has prompted the need for a concerted intercomparison activity. The Northern Eurasian Fire Monitoring Network, with participation from multiple institutions within and outside of Northern Eurasia has been working towards the sharing of data products, the collection of reference fire data for validation purposes and the development of validation protocols. In this presentation we provide a description of fire product validation within two NASA-funded research projects. Coincident Terra/ASTER (Advanced Spaceborne Thermal Emission and Reflection Radiometer) were used to determine detection capabilities of the MODIS (Moderate Resolution Imaging Spectroradiometer) active fire product. Burned area estimates from MODIS and AVHRR (Advanced Very High Resolution Radiometer) fire products were evaluated using collocated fine resolution Landsat ETM+ (Enhanced Thematic Mapper) imagery. Our inventory analysis has demonstrated that, on a regional scale, burned area products provide consistent and realistic estimates of total burned area with RMSE = 0.9. However, significant differences exist in geospatial accuracy between the various products. AVHRR-derived products in general tend to overestimate burned area whereas MODIS products tend to slightly underestimate it. Georegistration error, fire spread, duration of fire events, season of burning and other parameters have been found to influence the differences in area estimates from the two instruments. 

Estimation of carbon exchange in vegetation cover

of Vorkuta tundra with combine of remote sensing analysis.

Vladimir Elsakov

The СО2 fluxes of vegetation communities in Vorkuta region (Lek – Vorkuta basin) were study per summer and winter (once) periods of 1999, 2000. Study plots (n = 29) were selected in five model groups according to the vegetation: sedge fen (SF), cotton grass swamp (CS), moss fen (MF), subshrub bog (SB) and undershrub-lichen tundra (UL). Plots represented gradients from dry to moist (water table) and from low to thick active layer above the permafrost. For model plots volume of NEE was variable per vegetation period on -104 mg (emission) to 249 mg CО2-C/ m2 hour (uptake). The hourly and seasonal Net ecosystem production (NPP) and Total respiration (RTOT) for each study plot were reconstructed using a statistical relationship between the environmental variables and gas exchange and the appropriate hourly data sets. 

Average data of NPP (RTOT) for line communities (SF, CS, MF, SB, UL) per vegetation period were 68 (37), 131 (77), 176 (126), 164 (129) и 189 (187) gC/m2. Per winter period carbon loss were 23.7, 5.0, 3.1, 2.6 и 2.3% from NPP.

The biomass dynamic (NDVI) of vegetation was observed by low resolution remote sensing data across that. The modeling of the year balance in communities demonstrated that more dry communities (SB, UL) were the carbon source in atmosphere: average - 7.5 gC/m2 (75 ton C/km2) and wet communities (SF, CS, MF) were mainly carbon sink: from 2.2 to 35.9 gC/m2 (22 – 359 ton C/km2). The spatial analysis of total coverage wet (56.7% of area) and dry (43.3%) communities in selected region by RS data demonstrated that selected region was mainly carbon sink.

Hydrology related GIS of Lena River Basin
Georgiadi A.G.*, Fedorov A.N.**, Fedin A.*
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Geographical Information System (GIS) is created as means of storage of geography-related data on physical-geographical, hydrographic, and hydroclimatic characteristics of the Lena River basin and results of their use for the analysis and simulation of water cycle as well as for presenting results of simulation. GIS includes following blocks: physical-geographical, hydrographic, and hydroclimatic. The latter one has data on characteristics of the contemporary hydroclimatic state and results of estimations of its changes determined by global climate warming. Two principles are in the basis of structurization of the territory: landscape and basin ones.  According to the first principle territory of the Lena River basin is subdivided into homogeneous (in the sense of impact upon water cycle) natural-territorial complexes, each of which is characterized by set of parameters and hydroclimatic variables of the state. The territory is also structurized on river basins of different order forming the Lena River network.

       In the physical-geographical block characteristics of geological and geomorphological structure of the territory, soil-vegetation cover and state of permafrost as well as types of natural-territorial complexes are presented. In the hydrographic block there are data on river (hydrographical) network and river basins of different order. The hydroclimatic block includes data of observations at stations as well as digital models of spatial distribution of hydroclimatic elements characterizing the contemporary state of regional climatic and hydrological subsystems. In this block there are scenarios of possible regional climate changes (by results of special experiments on climatic models) as well as results of estimation of hydrological changes, which are possible in the conditions of global climate warming.

Investigating land surface phenology in Northern Eurasia using multiple data sources.

Geoff M. Henebry, Kirsten M. de Beurs, Anatoly A. Gitelson
Land surface phenology (LSP) is defined as the spatio-temporal development of the vegetated land surface as revealed by synoptic sensors that observe the shortwave radiation upwelling from planetary surface. In contrast to the phenology of specific plant or animal species, LSP deals with mixtures of land covers. It is linked to seasonality of aboveground net primary production; thus, an understanding of the dynamics of LSP is critical for the modeling of carbon, water, and energy exchanges in the biosphere. We present here some of the data sources we have used to investigate LSP in Kazakhstan and in the IGBP High Latitude Transects; specifically, 

· the PAL and GIMMS NDVI datasets from NASA, 

· MODIS 250m NDVI composites from the Space Research Institute of Kazakhstan,

·  the NCEP/NCAR Reanalysis, 

· the ECMWF Reanalysis,

·  historical meteorological station data, and 

· agricultural sector statistics from the FAO. 

Modeling LSP as a simple function of accumulated growing degree-day has been able to explain a large portion of seasonal and interannual variation in NDVI dynamics in many ecoregions of Northern Eurasia and has provided insights into the biogeophysical consequences of the collapse of the Soviet Union.

Observational and model data for assessment of Siberian climate changes

E.P Gordov, I.G. Okladnikov and A.G. Titov
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In this report preliminary results of the work devoted to creation of metadata database (metadatabase) for the purpose of better understanding of regional climate trends, processes in the Northern hemisphere that have impacts on the climate of Siberian region and of relationships (linkages, teleconnections) between global and regional climate are presented. Supposed structure of metadatabase of Siberian environment datasets is introduced.

The main objectives of this work are creation of working model of distributed software system, examining and handling of datasets containing results of observations and mathematical climate modeling produced by different models and finding of main indicators of regional changes. Created software must provide retrieval, management and access to datasets. As a case in point of such systems The British Atmospheric Data Centre (BADC) (http://badc.nerc.ac.uk/) and developing NERIN regional inventory of observational data (http://wwwdata.forestry.oregonstate.edu/MDEDIT/teamform.aspx) could be mentioned. Of course firstly data for Siberian region should be structured in the same format as global datasets and prepared for further processing.

Also it is planned to use to this end the two main Reanalysis datasets from NCEP/NCAR and from ECMWF as well as results of modeling performed with several climate models developed both worldwide and in Russia (Institute for Numerical Mathematics, Russian Academy of Sciences, Moscow, Institute of Physics of Atmosphere, Moscow and Main Geophysical Observatory, St.-Petersburg).

This work is partially supported by SB RAS Integration Project №138.

New strategy for the satellite observations of geographic-landscape zones shift, following the climate warming.

Victor I. Gorny, Sergei G. Kritsuk

Scientific Research Centre for Ecological Safety

Russian Academy of Sciences

Saint Petersburg, Russia

E-mail: img@at1895.spb.edu
One of the predicted ecological consequences of the global climate warming is the shift of geographic-landscape zones of Northern Eurasia. Such shift may produce negative economical changes in boreal countries of Northern Eurasia. That is why, it is necessary to monitor the shift geographic-landscape zones and to develop measures for economical loss minimization. The most economically effective tool for such shift monitoring is a satellite global observation system, operating in the automatic or semi-automatic mode. 

There is well known M.I.Budyko methodology of geographic-landscape zone description in terms of surface energy budget. It is not possible to apply this methodology on the satellite level, because it needs discontinues series of round of clock observations of surface energy budget elements.  But, in case of satellite observations of surface energy budget the cloudiness does not provide possibility to record discontinues (during the year) series of surface characteristics.

We investigated the possibility to apply the thermal inertia approach on the mapping of geographic-landscape zones. Maps of thermal inertia and daily averaged evaporation rate were compiled by using results of multiple infrared thermal and multispectral data of NOAA(AVHRR) satellite for forestry tundra, taiga, and steppe geographic-landscape zones of Russia. As the result, we discovered that these geographic-landscape zones could be recognized and separated in terms of a thermal inertia and a daily averaged evaporation rate.  That is why, the conclusion that the thermal inertia approach is the suitable tool to develop an automatic remote sensing technique of monitoring of geographic-landscape zone shift is done.

GOFC-GOLD/FAO-GTOS capacity building on harmonization of land cover datasets

M. Herold, A. di Gregorio, J. Latham, M. Brady

Reliable observations of the terrestrial environment are of crucial importance to understanding climate change and its impacts, to sustainable economic development, natural resources management, conservation, biodiversity and a scientific understanding of ecosystems and biogeochemical cycling. The need for sustained, harmonized, and validated earth observation products is endorsed in several international conventions and treaties, i.e. in UNCED’s Agenda 21, UNFCCC and the Kyoto protocol, the World Summit on Sustainable Development (WSSD) in Johannesburg 2002 and the related Group of Earth Observations (GEO) formed in 2003 that has evolved to a Global Earth Observation System of Systems (GEOSS), as well as, the GCOS implementation plan calling on land cover (COP10 – December 2004). These developments aim at long term goals but have to start and evolve from an international cooperation and consensus building efforts, both in on the strategic level and in implementation activities. 

GOFC-GOLD (GLOBAL OBSERVATIONS OF FOREST COVER AND LAND DYNAMICS) as panel of GTOS (GLOBAL TERRESTRIAL OBSERVING SYSTEM) brings together key participants and stake-holders involved in global land cover observations. The objective is to provide a platform for presentation and discussions on current and planned activities including developments on the political programs, international strategic frameworks as well as related implementation initiatives. Harmonization and validation of land cover datasets are central to the GOFC-GOLD implementation. In conjunction with FAO-GTOS and the UN Global Land Cover Network (GLCN), the presentation will provide:

· A tutorial on the FAO Land Cover Classification System (LCCS-2) as common land cover language and legend translator,

· Towards boreal mapping standards?: GOFC-GOLD strategies and North-American experiences,

· Guidance for mapping projects in land cover harmonization and legend development/translation using LCCS-2,

· Information on harmonization and validation in acquisition of in-situ and land cover reference data and CEOS Cal-Val validation standards.

Vegetation mapping of Fennoscandia and neighbouring parts of NW Russia, using MODIS and Landsat TM/ETM+ data

Bernt E. Johansen1, Stein Rune Karlsen1 and Arve Elvebakk2
1. NORUT Information Technology, P.O. Box 6434, N-9294 Tromsø, Norway.

Phone +47 77 62 94 00, www.itek.norut.no, bernt@itek.norut.no

2. Department of Biology, University of Tromsø, N-9037,Tromsø, Norway

Satellite data for vegetation mapping purposes are widely used all over the world. Vegetation mapping by use of satellite data are often divided into two main operations, the pre- and post-classification processes. Experience from producing vegetation maps based on spectral-only classifications, has shown that misclassifications occurs. The aim of the post-classification process is to improve the pre-classified product by use of ancillary data. The areas of Fennoscandia and adjacent parts of Russia represent a transition zone between wet oceanic parts in the west, dry continental areas in the east and cold Arctic areas constituting the northernmost areas. Vegetation maps are though difficult to produce for these areas due high degrees of variations with respect to climate, topography and vegetation formations. In this study vegetation maps covering most of Fennoscandia and neighbouring parts of Russia are produced using two different sets of satellite data, respectively MODIS data and Landsat TM/ETM+ data. The two datasets represent two levels of information related to their ground resolution. Both datasets are undertaken an equal preparation process involving spectral classification, class interpretations, contextual corrections using ancillary data, and standardisation of the final products. The vegetation map based on MODIS data gives an overview of the area reflecting vegetation features at an overall level and thereby contribute to a delineation of vegetation zones and sections within the area. The vegetation map based on Landsat TM/ETM+ data depicts the vegetation types and vegetation formations at a more detailed level as well as serving as the most important source of information in the interpretation of the MODIS image. The maps compile research at Norut Information Technology during the period 1985 to 2005.

 EFIMOD - a model of carbon and nitrogen turnover in forest ecosystems at local and regional scales uniting population and balance approaches

Komarov A.S.1, Chertov O.G.2, 

Mikhailov, A.V.1, Nadporozhskaya M.A.2,.Bykhovets S.S,1, Zubkova E.V.3
1Institute of Physicochemical and Biological Problems in Soil Science of Russian Academy of Sciences, 142292 Pushchino, Moscow Region, Russia.

2Biological Institute of St. Petersburg State University, 2 Oranienbaum Rd. 198904, St. Petersburg, Russia.

3All-Russian Institute of Forestry and Forest Engineering, Mytishchi, Moscow region, Russia.

A problem of analysis of the organic carbon dynamics in the ecosystems and redistribution of the elements among the ecosystems compartments is one of the most important applications of the simulation models. The system of models EFIMOD (Komarov et al., 2003) was developed to solve this task. EFIMOD simulates the biological cycle of carbon and nitrogen in every tree with an expedient soil pot in a stand. The soil sub-model, ROMUL (Chertov et al., 2001), simultaneously allows for a calculation of the rate of tree litter and soil organic matter mineralisation and humification with the corresponding carbon dioxide and nitrogen release for plant growth. Structure of the model system allows for a use of standard forest inventory data. Input climatic data are taken from soil climate generator SCLISS. Calibration of the model has been done using known literature data. Output variables are the inventory stand data, pools of carbon and nitrogen in the stand and soil, CO2 emission from soil and some other characteristics. The model combines population and balance approach in ecosystem modeling. The model allows both short-term and long-term simulation at stand and landscape level.

NASA Earth Sciences Data Support System and Services for the Northern Eurasia Earth Science Partnership Initiative

Dr. Gregory Leptoukh

The presentation describes a proposal for a data management of NASA remote sensing data for Northern Eurasia Earth Science Partnership Initiative (NEESPI). Many types of ground and integrative (e.g., satellite, GIS) data will be needed and many models must be applied, adapted or developed for properly understanding the functioning of Northern Eurasia "cold" and diverse regional system. Mechanisms for obtaining the requisite data sets and models and sharing them among the participating scientists are essential. The proposed project targets integration of remote sensing data from AVHRR, MODIS, and other NASA instruments on board US-satellites (with potential expansion to data from non-US satellites), customized data products from climatology data sets (e.g., ISCCP, ISLSCP) and model data (e.g., NCEP/NCAR) into a single, well-architected data management system. 

It will utilize two existing components developed by the GES DISC (Code 610.2, Goddard Space Flight Center): (1) online archiving and distribution system, that allows collection, processing and ingest of data from various sources into the online archive, and (2) user-friendly intelligent web-based online visualization and analysis system, also known as Giovanni. 

The former includes various kinds of data preparation for seamless interoperability between measurements by different instruments. The latter provides convenient access to various geophysical parameters measured in the Northern Eurasia region without any need to learn complicated remote sensing data formats, or retrieve and process large volumes of NASA data. 

Initial implementation of this data management system will concentrate on atmospheric data and surface data aggregated to coarse resolution to support collaborative environment and climate change studies and modeling, while at later stages, data from NASA and non-NASA satellites at higher resolution will be integrated into the system.

Long-term FOREST growth trends in KOMI REPUBLIC (NORTHWESTERN Russia): combination of dendrochronological data and remote sensing analysis

Eugene Lopatin1,2, Taneli Kolström2, Heinrich Spiecker3,
1Institute of Biology, Komi Science Centre, Ural Branch, Russian Academy of Sciences, Syktyvkar, Russia, email: lopatin@ib.komisc.ru
2University of Joensuu, Mekrijärvi Research Station, Joensuu, Finland, email: 
" 

taneli.kolstrom@joensuu.fi  


3Albert-Ludwigs-Universität Freiburg, Institute for Forest Growth, Freiburg, Germany, email: instww@uni-freiburg.de 

To adopt forest management practices to changing environment, it is important to understand the response of unmanaged natural forest to changing climate changes. Komi Republic is the region of geographical Europe where the largest areas of natural forest still exist. Analysis of climate data for the last century showed that there is a clear long-term climate change trend. During the last 20 years, the temperature increased in most of the meteorological stations for the last during and 40 years ago and precipitations began to increase. Growing season extended in the region. This increase has resulted in accelerated tree growth across the Komi Republic and changes in of site productivity.

Positive long-term trends of Pine and Spruce growth were identified in several studies in the Barents Region. Comparison of forest growth trends in Komi Republic of Russia with similar studies in Finland, Norway and Sweden showed difference in growth trends due to continental climate with more strong climatic conditions in Komi. These significant forest growth responses to the changing climate conditions in the Komi Republic highlight this difference as the trees show a stronger response in extreme climatic conditions.
The method of analysis analysing long-term site productivity changes based on combination of Landsat ETM+, TM, MSS data and dendrochronological approach is developed. The spatial correlations between the local long-term trends in climatic data and analysis of site productivity changes based on remote sensing data explain variance from 11% to 48% of variance in site productivity changes. The approach of estimation nitrogen deposition estimation and its influence on changes in site productivity based on geostatistical modeling is presented here. 

The study was financially supported by the INTAS fellowship grant 04-83-2209, INTAS infrastructure grant 03-70-618 and NorFA grant “Network for Dendrochronological Research in Northern Europe”. 

Northern Eurasia’s fire and burned area monitoring system

E.A. Loupian1, S.A. Bartalev1, V.A. Egorov1, D.V. Erchov2 and G.N. Korovin2
1 Институт космических исследований РАН

117997, Москва, Профсоюзная ул., 84/32

Тел: (095) 3335313; E-mail: beml@smis.iki.rssi.ru
2 Центр по проблемам экологии и продуктивности лесов РАН

117997, Москва, Профсоюзная ул., 84/32

Тел: (095) 3326877; E-mail:  ershov@ifi.rssi.ru
Fire is the major disturbance factor in boreal ecosystems and the area burnt is key input parameter for estimation its social-economic consequences and emissions of greenhouse gases. However in the Northern Eurasia region there is a lack of reliable and obtained in regular manner data on burnt area extend and characteristics. In order to fill this gap and to provide information support for national forest protection service the Space Research Institute of Russian Academy of Sciences and Center for Forest Ecology and Productivity with their partners are working on development of operational fire monitoring systems based on Earth Observation data from various satellites, as well as with use of ground and aerial observations. The presentation of this operational fire monitoring system and new Burned Area Inventory from Satellites (BIS) initiative will be given as possible contribution to wide range of scientific activities and applications within the Northern Eurasia region.

Soil and vegetation GIS data for West Siberia.

S. Maksyutov1, A. Peregon2, D. Rukhovich3, N. Gorina4, E. Kozin5
1Frontier Research System for Global Change, Yokohama, Japan (shamil@jamstec.go.jp)

2Institute of Soil Science and Agrochemistry, Novosibirsk, Russia 

3Dokuchaev Institute of Soil Science, Moscow, Russia 

4Tomsk State University, Tomsk Russia

5Institute for Petroleum Chemistry, Tomsk Russia

Studies of the biogeochemical cycles in boreal regions require extensive knowledge of the diverse soil, vegetation and landscape parameters over large and sparsely populated regions. Parameters required by the models of surface hydrology and biogeochemical dynamics include vegetation composition by type (phenology), soil layer depth, mechanical composition,  water holding capacity and other . We present recent collection of the soil and vegetation geospatial datasets for West Siberia at available resolution by using the knowledge accumulated in existing maps and databases. At present, region coverage is provided by the geobotanical map of West Siberia (1976) at 1:1.5M scale, and soil map of Russia at 1:1M and 1:2.5M scales, wetland typology map, geomorphology maps and some regional maps at 5 km scale available as paper maps. The soil profile database covers well mid-latitude and southern part but provides insufficient information on northern (above 60N) part of West Siberia. The digitized GIS version of these paper maps were prepared, which enables further improvements in quality and spatial resolution by using the satellite remote sensing and connecting to databases of soil profiles, forest inventory maps and field survey data. 

DATA AND INFORMATION EXCHANGE SYSTEM FOR THE “REINDEER MAPPER” PROJECT

Nancy Maynard (NASA, GSFC)

Boris Yurchak (UMBC, GEST)

To enable the Reindeer Mapper project team to work together electronically, Reindeer Mapper NASA Intranet System has been set up through the NASA Process Based Mission Assurance  (PBMA) system.  The system, when fully operational will enable team members, who are located in various locations across northern Russia, Scandinavia, and the US, to:

a. Collaborate (intranet RM email, discussion groups, comment/feedback, preparation of joint articles and presentations for meetings etc.)

b. Share content (organize, store, share data, images, documents, literature articles, bibliographies; files, lists, notes)

c. Connect real-time (Instant messenger, chat)

d. Share/manage schedules (calendars, set up field visits, meetings, etc)

e. Manage members (members lists, addresses/contacts) 

Progress to date:  During this past year, the Reindeer Mapper Intranet system has been set up on the NASA system, 8 team members have been established, a Reindeer Mapper reference list containing 696 items has been entered, 6 power point presentations have been put on line for review among team members, 304 satellite images have been catalogued (including 16 Landsat images, 288 NDVI 10-day composited images and an anomaly  series– May 1998 to December 2002, and 56 SAR CEOS SAR format files), schedules and meeting dates are being shared, students at the Nordic Sami Institute are experimenting with the system for reindeer herder indigenous knowledge sharing, and an “address book” is being developed.  Several documents and presentations have been translated and made available in Russian for our Russian colleagues.  This has enabled our Russian partners to utilize documents and presentations for use in their research (e.g., SAR imagery comparisons with Russian GIS of specific study areas) and discussion with local colleagues.

Diagnosis and Prognosis of Effects of Changes

in Lake and Wetland Extent on the 

Regional Carbon Balance of Northern Eurasia
Kyle C. McDonald1, Dennis P. Lettenmaier2, Laura C. Bowling3, Nina Speranskaya4, Kirill V. Tsytsenko4, Daniil Kozlov5, Yury N. Bochkarev5, Gianfranco De Grandi6, Reiner Schnur7, and Martin Heimann8
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2 Department of Civil and Environmental Engineering, 161 Wilcox Hall, University of Washington, Seattle, WA 98195  USA; 1-206-543-2532,  dennisl@u.washington

3 Department of Agronomy, Lilly Hall of Life Sciences, 915 W. State Street, Purdue University, West Lafayette, IN 47907-2054 USA;  1-765-494-8051,  bowling@purdue.edu
4 State Hydrological Institute, Russia, speran@mail.rcom.ru 

5 Moscow State University, Russia
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7 Max Planck Institut fur Meteorologie, Hamburg, Germany, schnur@dkrz.de
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The Eurasian arctic drainage is a vast area that constitutes over 10 percent of the global land mass. Much of this region is either boreal forest or tundra, both of which are fragile ecosystems that have undergone considerable change over the last half-century. The presence of permafrost and modest relief impedes the subsurface drainage of water and makes lakes and wetlands a dominant feature throughout the region. Most global carbon budgets have concluded that the boreal forest portion of the region is a net sink of as much as 0.5 Pg/year of carbon, while the tundra area is nearly in balance. However, these estimates may be considerably in error, as they account at best approximately for the contribution of methane emissions from wetlands. Methane emissions are sensitive to temperature, which has shown marked increases over the last half century, and is projected to continue to warm as the global climate changes. Furthermore, while the extent of wetlands within the region may be increasing, most estimates are based on coarse resolution (typically 1 km) satellite data, which tend to lead to substantial underestimates of "minority" land cover classes, like wetlands.

This investigation will address the overarching science question: How have changes in lake and wetland extent in northern Eurasia over the last half-century affected the region's carbon balance, and how are changes in lakes and wetlands over the region likely to affect its carbon balance over the next century? We will employ high resolution SAR data in combination with in situ data to test and evaluate new lake and wetland, and permafrost dynamics models within the Variable Infiltration Capacity (VIC) macroscale hydrology model.  The VIC model will be linked with a dynamic terrestrial carbon model, and with a lake and wetland methane model. Evaluation of the carbon and methane models will be performed with respect to large area estimates of carbon production and sequestration based on a combination of extrapolation of direct measurements, inverse modeling methods, and other modeling studies. Using the extended VIC construct, we will attempt to reconstruct the time history of terrestrial carbon and methane balances over the arctic Eurasia drainage, and, using a range of climate scenarios, to interpret how these balances might change over the next century.

This work was carried out at the Jet Propulsion Laboratory, California Institute of Technology, at the University of Washington, and at Purdue University, under contract with the National Aeronautics and Space Administration.

LAND USE/COVER CHANGE SCIENCE: A PARADIGM SHIFT TO DEAL WITH VULNERABILITY OF THE COUPLED HUMAN-ENVIRONMENTAL SYSTEM.


Dennis Ojima

Natural Resource Ecology Laboratory, Colorado State University, Fort Collins, CO, 80523-1499 &  CO-chair of the IGBP-IHDP Global Land Project

Our understanding of global change is fundamentally dependent on our ability to better understand the role human activities play in altering natural processes of the terrestrial biosphere.  Human activities have modified the magnitude and the rate of change in biotic processes and the feedbacks of land processes to the Earth System.  The changes taking place in these processes are being driven primarily by human activities associated with increased population levels affecting land use change, industrial metabolism and various social-cultural activities across different parts of the earth system.  Integration of information across disciplines is needed to better address the effect of these human activities and for the development of coping and adaptation strategies to global environmental change.

This integrated science perspective will enable us to evaluate the vulnerability of land systems relative to human activities and other global changes.  The heuristic below represents a sequence of linked researchable questions necessary to develop a coupled system model:

1. What are the sensitivities of the goods and services of different human-environment systems in different places to multiple hazards? 

2. What are the appropriate measures of the response of different goods and services in relationship to hazards?  How do different stakeholders perceive the response?  What are the important thresholds or non-linearities that have particular social or economic meaning, such as minimum nutritional requirements or water supplies?

3. How does the coupled human-environment system behave? What are the responses of environmental goods and serves to changes in the drivers and system conditions?  Can we use the model(s) to rank vulnerabilities under different scenarios incorporating multiple hazards and threats?

Considerations of socio-economic and global change effects on Euarsian Steppes Ecosystems

Dennis S. OJIMA1, Togtohyn CHULUUN2, Sayat Temirbekov 1,3, Natalie Mahowald4, Jeff Hicke1
1-Natural Resource Ecology Laboratory, Colorado State University, Fort 

Collins, Colorado 80523-1499, U.S.A.

2- Mongolian Academy of Sciences, Ulaanbaatar - 46, Mongolia

3- Laboratory of Geobotany of the Institute of Botany and Phytointroduction, Kazakhstan Ministry of Education and Science

4- NCAR, Boulder Colorado, USA

Dramatic changes occurred in pastoral systems of Eurasia ranging from Mongolia, China and Central Asia for the past decades.  Recently, evaluation of the pastoral systems has been conducted in the region.  Pastoral systems, where humans depend on livestock, exist largely in arid or semi-arid ecosystems where climate is highly variable.  Interaction between ecosystems and nomadic land use systems co-shaped them in mutual adaptive ways for hundreds of years, thus making both the Mongolian rangeland ecosystem and nomadic pastoral system resilient and sustainable. Current changes in environmental conditions are affecting land-atmosphere interactions.  Regional dust events, changes in hydrological cycle, and land use changes contribute to changing interactions between ecosystem and landscape processes which affect regional climate.  The general trend involves greater intensification of resource exploitation at the expense of traditional patterns of extensive range utilization.  This set of drivers is orthogonal to the above described climate drivers.  Thus we expect climate-land use-land cover relationships to be crucially modified by the socio-economic forces.  Top of Form

Bottom of Form

Rates and patterns of forest cover change since mid-1980s in the Eastern Baltic region, evaluated with multitemporal Landsat imagery

Urmas Peterson,* Jaan Liira**, Kersti Püssa**

* Tartu Observatory, Tõravere 61602, Tartumaa, Estonia, E-mail: urpe@aai.ee

** Institute of Botany and Ecology, Tartu University, Estonia

Satellite Landsat Thematic Mapper and Enhanced Thematic Mapper imagery was used to quantify rates and patterns of forest cover change from 1985 till near-present time in the Eastern Baltic region. The study area covers the territories of Estonia, Northern Latvia and western regions of Leningrad oblast and Pskov guberniya in Russia. Forest cover changes across three countries were assessed in seven path row locations of the Landsat world reference system. 

Landsat images used were from spring and summer months and from a season non-traditional for forest mapping - winter with snow-covered ground. The results of our pilot study have shown that winter images are the best-timed images for measuring forest clear-cut area regionally. 

The images were classified into two classes of forest and non-forest to determine the spatial and temporal patterns of fragmentation as a result of clearcutting and to relate the patterns to ownership type (private or state-owned forests),  to the degree of legal protection from land-cover change and to forest site type conditions.

The effects of land use changes, namely abandonment of agriculture on forest cover were evaluated.

Clearcut area estimates from Landsat images were compared to data from Estonian and Latvian state forest databases and to orthophotos of Estonian Base map.

The general rates and patterns of clearcutting within the last fifteen years were found to be rather similar in Latvia and in Estonia. The annual rate of cutting has increased both in private and in state-owned forests in these two countries if the yearly average rates of late 1980s and early 2000s are to be compared. While the rate of cutting has remained more conservative in state-owned forests, that on lands now in private possession has increased by five to seven times if averaged over a parish area. This situation has supported the dominating public opinion that the forests in the Baltic states are severely overcut. Though the annual rate of clearcutting has not exceeded 1 % of the total forest area in most of the parishes, thus still supporting a hundred year long rotation period. Within these prevailing average rates of clearcutting forests from different growing conditions are harvested with different intensity.  Forests in the studied areas of North-Western Russia have been cut to a slower rate than in the neighbouring Baltic states with the pattern of the clearcut areas dependent on the network of roads. 

Testing MODIS capability to map peatlands

Dirk Pflugmacher and Olga N. Krankina,
Oregon State University, 

Warren B. Cohen

PNW Research Station, USDA Forest Service 
Although peatlands cover only about 3 percent of our planet’s land and freshwater surface, they play a major role in the global carbon cycle. Despite their importance, peatlands are largely overlooked in current large-scale vegetation mapping efforts.

In this study, we investigated the potential of the MODIS sensor to capture extent and distribution of peatlands in the St. Petersburg region of Russia. We used Forest Inventory and Peat Deposit Inventory data to extract characteristics of 50 peatlands and map them across the study area. The mapped peatlands vary in size from 0.6 ha to 7710 ha and represent three major nutritional types (oligotrophic, mesotrophic, eutrophic). In addition, parts of 6 peatlands have been used for peat-mining and these were mapped separately.

MODIS Nadir BRDF-Adjusted Reflectance data from 2002 at a spatial resolution of 1-km was used to empirically model continuous estimates of percent peatland and percent mined peatland. We extracted spectral information from MODIS pixels that were completely covered by our mapped areas. In total we sampled 1105 pixels, where peatlands occupied from 0 to 100 per cent; 50 per cent of these pixels were used for regression analysis and the other half for model validation. We employed a canonical correlation analysis on the MODIS reflectance bands, producing a multi-spectral percent Peatland Cover Index (PCI). The PCI was then used as the predictor in a Reduced Major Axis (RMA) regression model.

Our results suggest high potential for peatland mapping with MODIS. The RMA regression models explained much of the variance in the PCI (r2 = 0.86 for mined and r2 = 0.81 for unmined peatlands). The validation showed a high correlation between observed vs. predicted peatland cover (mined: r = 0.87; unmined: r = 0.92). We will produce a peatland map for the study area from the developed PCI models and compare it with MODIS land cover products.

Challenges of Accurate Representation of Radiative Forcing in Northern Eurasia

R. T. Pinker and H. Wang

Department of Meteorology, University of Maryland, College Park, MD 0742

pinker@atmos.umd.edu;  tel:  301-649-1928;  fax:  301-314-9482

Information on surface radiative forcing is required for developing a comprehensive understanding of the Northern Eurasian surface energy and water cycle as well as for improving ecosystem models.  Such information is also needed as input to Land Data Assimilation Systems (LDAS) that are currently being developed with the anticipation that they will lead to more accurate reanalysis and forecast simulations by numerical weather prediction (NWP) models.  Northern Eurasia is quite extensive and local observations are too sparse to provide sufficient coverage of such a large domain.  While satellites are being used to fill many observational gaps, high latitudes pose a challenge for satellite systems.  At issue are spatial resolution and representation of the diurnal cycle.  Geostationary satellite are useful up to 50 to 55 degrees latitude while polar orbiting satellites lack required temporal resolution; auxiliary information needed for estimating radiative fluxes is also at issue.  Recent advances in satellite systems, such as MODIS on the Terra and Aqua earth observing systems or the METEOSAT Second Generation (MSG), improved prospects for obtaining high quality information that is needed for addressing the specific scientific issues related to the bio-geophysical functioning of Northern Eurasia.  In this presentation, current knowledge on radiative forcing in this region will be reviewed, as well as possible improvements with the newer observing systems.

Database of the Observational Remotely Sensed and in situ Data for Rostov-on-Don Region
V. Povkh, L. Shljakhova, G. Garbuzov, E.Vorobeychik 

South Regional Information & Analytical Center (SRIA-Center)

e-mail: dzz@fiber.ru phone/fax: (+7 8632) 697000
Budeonovsky 27, Rostov-on-Don,  RUSSIA 3440082

Considering Rostov-on-Don region as the south part of the NEESPI research area we are going to present the information about observational  data available, their temporal and spatial resolution as well techniques used for data collection  that will cover non-boreal land of  this study region. The SRIA-Centre supported by the Rostov-on-Don region administration is realizing the project of integration all usable remotely-sensed and other data collected about Rostov-on-Don region during the past decade as well as data collected for ground truth verification of current satellite observations. The purpose of this effort is to increase the use of remotely-sensed information for monitoring the status of this southern Russian province with highly affected by human agricultural activities and  as one of the major sources of the yield production having the winter wheat as its main crop. The project of constructing the Agricultural Ecological Database (AED) is obviously a difficult task. This data came from different sources such as ground-based observations, satellite remote sensing together with cartographic information, spatial data, table data, physical parameters of the area and others. In addition, the data is present in different textual and graphical format. All the data should be integrated in such a way that a database is available to researchers in a convenient, useful and timely manners.  To solve the problem of management of the data collected, we employ the semantic approach to the design and implementation of the database. One of the important goals are integrating of Geographic Information Systems (GIS) with the AED and making the data available through the Internet.

The rest of presentation is organized as follows. 

Section 1 describes the types of data that are stored in the database. The information is to be populated in the database: historical data (i.e. data collected about the agriculture within the study region during the past decade): yield production, winter wheat production, fertilizers applying, soil moisture estimates, fall crops as well as others (tables); cartographic information about structure, square in agricultural land use (cultivation and grazing); operational information:  the result of satellite imagery (from KFA-1000, MSS, MODIS, METEOR-3M) processing, the thematical maps; ground truth verification of current satellite observations: the result of biologists,  vegetation studies and measurements, the completed maps of the land-use practices and other agricultural and ecological treatments. Section 2 presents semantic database shema, description of shema and illustrations some basic principles of the desigh of a semantic database. Section 3 describes algorithms and programs of implementation used Semantic Database Interface and software system Access as a tool. Section 4 presents the examples of application of the database.

It is expected that a wide range of users will be interested in this database. Basing on this experience, it will be possible to establish relations with government agencies and commercial enterprises in Rostov region interested in new sources of information. We would like to hope our available remotely sensed and in situ datasets are currently used or potentially useful in NEESPI.

DATA AVAILABILITY AND NETWORKS IN THE NEESPI CHINA REGION 
Jiaguo Qi1, Garik Gutman2, Jiyuan Liu2, Liqin Shao4, Yanhua Bao5 

1. Center for Global Change and Earth Observations and Department of Geography, Michigan State University
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3. Chinese Academy of Sciences, China

4. Ministry of Science and Technology, China
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The North East Asia Region (NEAR) comprises about 30% of the boreal ecosystems within the geographic domain of the Northern Eurasia Science Partnership initiative (NEESPI). Deforestation, wetland reduction, grassland degradation, soil salinity, soil erosion, loss of biodiversity, and rapid urbanization are becoming pressing issues. Yet, little is known about the land cover dynamics of the region, its root causes, consequences in terms of global carbon sequestration and the regional climate variation. Many years of research activities in the region have produced a large body of data and knowledge that can be made available to support the international effort by NEESPI, GOFC/GOLD and Global Land Project (GLP). An International Conference on Land Use and Land Cover Change Processes in the NEAR was held from February 2 – 5, 2005 in Harbin, China. The meeting was hosted and sponsored by Chinese institutions The purpose of the conference is to promote research activities, foster collaboration and the development of research infrastructure among the scientists in the region to address regional environmental issues. The specific goals of this international conference were to 1) present the state-of-the-art knowledge on LCLUC processes, root causes, consequences, modeling, and sustainable development in the region, and 2) improve our understanding of ecosystem dynamics, including boreal forests, woodlands, wetlands, and managed ecosystems. The consensus from this conference was that substantial research effort has been made to investigate the LCLUC processes and their drivers, including rich datasets and infrastructures. However, there is a need to coordinate research activities in the region and conduct synthesis analysis of the region for improved understanding of the LCLUC. This presentation will highlight some of the results from the conference, including specific issues, data, models and research endeavor within the NEAR region.
Post-USSR land cover change in Eastern Europe – socioeconomic forcings, effects on biodiversity, and future scenarios

Radeloff, Volker C., and A. Prishchepov.  Department of Forest Ecology and Management, University of Wisconsin-Madison.

Eastern Europe has undergone dramatic changes in land use and land cover since the breakdown of the USSR in 1990.  In some regions, more than half of the agricultural land is out of production and succession to shrublands and forests is widespread.  This offers unique opportunities for biodiversity conservation.  Recent land cover changes have created a unique ‘natural experiment’ to test hypotheses on the relative importance of environmental versus socioeconomic factors as drivers of land use change.  In a NASA funded project we have begun to (1) Monitor land use and land cover change (LULCC) in Eastern Europe from 1985 to 2002 using MODIS and Landsat TM satellite data; (2) Examine the role of socioeconomics and political changes as primary drivers of LULCC; (3) Examine effects of LULCC in Eastern Europe on habitat availability for umbrella species of biodiversity; and (4) Spatially model future LULCC scenarios across Eastern Europe and examine potential biodiversity changes.  Initial results highlight both the magnitude of agricultural abandonment and the striking difference in land cover and land cover change among neighboring countries.

Impact of changes in the frequency of occurrence of climate extremes on socio-economic conditions of living in Northern Eurasia 

V.N.Razuvaev, O.N.Bulygina, B.G.Sherstyukov,

All-Russian Research Institute of Hydrometeorological Information - World Data Centre, Obninsk, RUSSIA

 P.Ya.Groisman, 

National Climatic Data Center, Asheville, USA

Presenter: Dr. Razuvaev, Vyacheslav Nikolaevich, Chief of Climatology Department,

E-mail: razuvaev@meteo.ru, Tel:7-095-255-21-94,  FAX:7-095-255-22-25,

Postal address: 6, Korolyov Str., Obninsk, Kaluga Reg., 249035 RUSSIA
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Northern Eurasia is one of the regions of the globe where recent climate changes manifest themselves most clearly.  In particular, the positive trend of mean annual air temperature in Western Siberia amounts to 0.19(С.  At the same time, it is well known that the global warming processes in this region are accompanied by significant changes in the frequency of occurrence of climate extreme events (1-4). 

Until recently the study of these processes was restricted due to the lack of the required daily meteorological observation data sets allowing the diurnal changes to be analyzed.  Today in Russia the development of high-quality data sets on computer compatible media is under way.  The density of the stations involved enables the question to be raised on the possibility to study climate extremes on most of Northern Eurasia. 

As it was demonstrated in some areas, a number of days with abnormally high winter temperatures have increased.  In some regions the growth of a number of days with intensive precipitation both in summer and winter was noted.  In the background of the general trend of decreasing daily air temperature amplitude, there has also been an increase in the number of days where the difference between maximum and minimum temperature has become abnormally high for this region (especially in winter).  It is obvious that since the mere fact of such anomalies may seriously affect living conditions the study on the changes in the frequency of occurrence of extreme climate events becomes of vital importance.    

It should be noted that information on recent changes in the frequency of occurrence of climate extremes is not only of obvious interest for climate change studies but also is indirectly relevant to the analysis of their impact on conditions of living.  In many cases extreme, temperature and precipitation are recorded in very sparsely populated areas and their impact on the economy is insignificant.  At the same time, in highly developed areas, even less intensive weather and climate anomalies lead to enormous economic damage and often to loss of life.  With this in view it seems appropriate to carefully study space-time features of occurring climate changes combined with trends in economic development of specific regions on the basis of climate characteristics, indices, and indicators specifically designed for each sector of economy and life (energy, transport, agriculture, health, tourism and recreation, etc.).

In the paper, preliminary results of the studies based on presently funded joint U.S.-Russian Projects and prospects for the future are given.
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LARGE AREA MAPPING OF FOREST AND 

MOUNTAIN VEGETATION IN SWEDEN

USING INVENTORY AND REMOTE SENSING DATA

H. Reese, S. Joyce, and H. Olsson

Department of Forest Resource Management and Geomatics, Swedish University of Agricultural Sciences, 901 83 Umeå, Sweden; tel +46-90-786-8376, fax +46-90-778-116; Email: Hakan.Olsson@resgeom.slu.se

Access to nation-wide field inventories in combination with satellite data has allowed several large-area mapping projects to be undertaken in Sweden. The Swedish University of Agricultural Sciences (SLU) is producer of the National Forest Inventory (NFI) and the National Inventory of Landscapes in Sweden (NILS), both sources of systematically sampled field data. Using these data in combination with satellite data such as Landsat ETM+, SPOT HRG, and ENVISAT MERIS, nation-wide datasets have been produced which can be used for overviews of forest resources, habitat studies, monitoring of change, and carbon budget accounting, just to name a few applications. Examples of completed and ongoing mapping activities at SLU are given.

Two such projects completed and currently in broad use are a country-wide estimation of forest variables such as wood volume by tree species, age, and height (“kNN Sweden” project), and forest cover type mapping for the Swedish detailed version of the EU-CORINE project. For these projects, a production system was developed for the processing of field data and Landsat ETM satellite data as automatically as possible. Processing included updating, calculation and correction of the field data’s information and geographic coordinates, as well as illumination and haze correction of the satellite data through use of the inventory data. In light of the current problems with Landsat 7, an extension of the “kNN Sweden” production system is currently being developed to also produce country-wide estimates from SPOT data.

A classification of mountain vegetation, compatible with current classification systems, was done for a majority of the Swedish mountain chain. Field data from the newly started NILS were applied to Landsat scenes which were reflectance calibrated using MERIS data. Mapping of mountain birch has been important as it should be included in the biomass equation for carbon budget reporting on forest land. In another ongoing project, landcover types are being mapped by combining NILS field data and photo interpretation with data from the coarse resolution sensor MERIS. Results from the MERIS classification can be used for improving large area estimates of biomass through post-stratification of NFI plots, as well as for other monitoring and mapping applications. In addition, plans are being made for the creation of a production system for country-wide change detection using epoch series of Landsat data stretching back to the 1970s. Areas of forest growth, regeneration failure, spread of forest into previously unforested areas, and clear-cuts could then be identified on a nation-wide scale.

RESPONSE OF CONIFERS TO INDUSTRIAL POLLUTION

IN NORTHWEST RUSSIA

T.A.Sazonova, S.V.Kolosova

Forest Research Institute, Karelian Research Centre, Russian Academy of Science

11 Pushkinskaya St, 185910 Petrozavodsk, Russia

tatjana.sazonova@krc.karelia.ru
Keywords: Conifers, water status, pollutants, Northwest Russia

Satellite images reveal the response of terrestrial ecosystems to industrial pollution only when their degradation becomes visible, whereas in situ surveys in areas with elevated industrial pollution levels permit earlier identification of changes in physiological processes in various plant species, and determination of how lasting these changes would be.

The effects of industrial pollution on physiological processes in two tree species dominating in European taiga (Picea obovata Ledeb. and Pinus sylvestris L.) were studied in 1991-1992 and 1996-2000. Sample plots were situated in a feathermoss-dwarf shrub spruce stand and a dwarf shrub-lichen pine stand in the Lapland reserve, 30 km away from the Monchegorsk copper-nickel smelter “Severonickel” (Kola Peninsula, Murmansk region). Annual sulphate sulphur deposition in the area is 1000-2000 kg/km2, total heavy metal deposition – 50-500 kg/km2 (Vasilieva et al., 2000).

The response of spruce and pine trees to industrial pollution was estimated using the value of the water deficit in the needles and shoot xylem, determined through the measured water potential (() in needled shoots. Simultaneously, the health status of the trees was determined visually (crown shape, life span, needle damage and defoliation).

The main findings were as follows: 1. Sulphur and heavy metal impact results in disturbances in the water transport system of spruce and pine trees, manifest in a non-linear rise in the water deficit and deterioration of the tree health. 2. On the other hand, industrial pollution was not found to change diurnal ( dynamics, and the range of its weather-induced variation over the growing season stayed within the ( variation limits recorded under background conditions, indicating that stomatal control retained much of its function. 3. Agreement between the health status determined visually (including needle yellowing and die-back) and by the water deficit value was more conspicuous in spruce than in pine trees. 4. Pollutant concentrations being the same, the time interval between the onset of physiological changes in the water conducting system and the tree death was shorter in spruce than in pine.

One can therefore conclude that spruce is less resistant to pollution than pine. Hence, in remote sensing, changes in the condition of spruce forests visible in satellite images would enable earlier diagnosis of an increase in the industrial pollution level.

Change in hydrometeorology of different land cover zones of Northern Eurasia.

A. I. Shiklomanov*, Lammers R. B.*, Rawlins M. A.*

* Water Systems Analysis Group, University of New Hampshire, Durham, NH 03824.

Using a variety of spatially and temporally aggregated data sets from operational satellites like MODIS and Landsat along with newly developed human impact data for Eurasia we established a Northen Eurasian Hydrological Reference Network (NEHRN). NEHRN includes river gauges which are  under minimal anthropogenic influence and can be used to investigate the effect of climate change on hydrology for different types of land cover. All river basins in NEHRN have complete monthly discharge records for a minimum of 60 years and a relatively uniform land cover type. Based on our earlier developed digital river network, STN-EASE, and available gridded fields we created both the set of monthly resolution data for NEHRN (air temperature, precipitation, and water vapor deficit) and various static land cover data (elevation, permafrost extent, vegetation, and soil types). The long-term water budgets for NEARN were estimated using the Pan-Arctic Water Balance Model (PWBM). 

An integrated analysis of the hydrometeorology and land cover for 73 river basins was made to define space and time variability and to identify possible causes of the significant increase in Eurasian river discharge to the Arctic Ocean documented by Peterson et. al. (Science, 298:2171, 2002). Our preliminary analysis has shown four general tendencies in hydrometeorological change across the Eurasian Arctic Ocean drainage basin: 1) increases in annual runoff up to 25% in European and Western Siberian boreal forest due to a rise in precipitation; 2) significant winter increases (5-50%) in all regions due to rising ground water storage; 3) a decrease in annual and especially spring runoff (10-30%) in the grasslands and shrublands of south Siberia as a result of a decline in winter precipitation and earlier snow melt; 4) an increase of river runoff from the boreal forest within the permafrost zone with most the pronounced increase in regions of discontinuous and intermittent permafrost. 

Further study will focus on investigating the effect of possible changes in climate and land cover on the drainage basin water budgets from NEHRN.

Information background for Northern Eurasia Earth System Studies: IIASA’s approach

A.Shvidenko, S.Nilsson, G.Fischer, I.McCallum,

International Institute for Applied Systems Analysis, A-2361 Laxenburg Austria

The major scientific activities of the International Institute for Applied Systems Analysis (IIASA) relate to interdisciplinary topics of global concern with respect to a changing world (environment, energy, water, terrestrial biota, demography, land-use/land-cover change, theory of systems analysis, etc.). The IIASA Forestry program has many years of  experience with extensive studies of the biospheric role of terrestrial ecosystems, particularly forests, in Northern Eurasia’s territories (mostly in Russia). The IIASA Land Use Change program has been investigating crucial problems of resource availability and land use change in China with a special emphasis on the state, dynamics and productivity of agricultural land, impacts of global change on land productivity and food security. Major features of IIASA’s research in Northern Eurasia include: (1) the methodology is based on system (holistic) principles: (2) understanding that ecosystems are socio-ecological systems; (3) must know uncertainties at all stages and for all modules of studied systems; (4) understanding the fuzzy character of natural systems; (5) multiple constraints of major results by complimentary use of different methods and models; (6) collaborative work with scientists/ institutions of countries of the continent; and others. From the information point of view, it leads to the needs for a rational combination of different relevant sources (ground and remotely sensed measurements, official statistics, results of different studies and surveys, etc.). A comprehensive solution of the information problems requires development of integrated observing systems (IOS). Extensive DBs developed at IIASA for Northern Eurasia could be considered as an initial step for develoing such systems.

The paper presents a review of GIS components and attributive DBs collected at IIASA with respect to terrestrial ecosystems, land cover and land use of Northern Eurasia. A substantial collection of the data relevant to the topic are presented on the CD “Land resources of Russia” [available at www.iiasa.ac.at/Research/FOR/] which could be considered as the initial  prototype of an Integrated Land Information System. Other important DBs include inter alia (1) collections of different experimental data and measurements (e.g., data of measurements of phytomass on ~3600 sample plots or heterotrophic respiration at ~500 sites or Net Primary Production on  ~2000 sample plots); (2) formalized and quantified succession regularities on a landscape basis by ecoregion; (3) data on disturbances in forests (harvest, fire, biotic disturbances); (4) time series of forest inventory: at the level of administrative units for 1961-2003 and at the level of forest enterprises for the last 4 State Forest Accounts; (5) sets of different semi-empirical models (e.g., DB of models of growth and productivity of Russian forests contains models and numerical tables for about 800 regional dynamic rows); many others. An interesting example of a comprehensive hierarchical description (polygon-ecoregion-administrative unit) of terrestrial vegetation has been developed for Central Siberia (a region of about 300 million ha, as results of the Project SIBERIA-II). We also present meta-information available for some other countries of the region, e.g., for Ukraine.

In China, IIASA’s LUC program and Chinese partners have studied the development of China’s food supply and feed availability, the growth of farm incomes and the changes in land use patterns and prospects in the next three decades, driven by a rapid demographic transition, high economic growth, and substantial institutional changes. The project emphasized the geographical variety of the country, as reflected by differences in land and livestock resources and prevailing farm technologies, as well as by differences in population pressure and non-agricultural income opportunities. The modeling study required a large and geographically detailed data base, including GIS layers covering various aspects of land cover, vegetation, land resources, transportation, etc., which were systematically combined with available statistical county-level information detailing production structure and agricultural land use. This resulted in a spatially detailed representation of the agricultural sector activities and resource use, consistent with available statistics at various scale levels, from county to province to national.

Socio-Economic Component in Integrated Earth Science Projects in Northern Eurasia

Anatoly Shvidenko1, Sten Nilsson 1, and Robert Walker 2

1  International Institute for Applied Systems Analysis, A-2361, Laxenburg, Austria

2  Michigan State University, East Lansing, MI, USA

Backgrounds

Human impacts on ecosystems are a crucial driver of global change and sustainability. The interactions of human use of renewable resources with ecosystems possess many facets.  They are complex, non-linear, and reciprocal to the point that ecosystems are perhaps better viewed in the present day as social-ecological systems. One consequence is that our paradigms of these interactions have changed. Past polices aspired to control ecosystems, which were viewed to possess equilibrium properties. The new imperative is to develop polices to manage the capacity of terrestrial ecosystems to cope with, adapt to, and shape changes. Thus, the socioeconomic component of Integrated Earth Science projects should  present relevant, reliable and comprehensive information for (1) assessing human impacts on ecosystems and ecosystem responses and feedbacks, for (2) conducting systems analyses of the capacity of northern ecosystems to provide goods and services in a sustainable way, and for (3) developing strategies and critical parameters of sustainable management under climatic change, including anticipatory measures of adaptation to and mitigation of negative consequences. Land cover and land use change dynamics, tendencies of (human) transformation of ecosystems and landscapes in connection with global change impacts, and social and ecological security and risks are some of major processes to be monitored.

Major science questions to be answered:

What are regional specifics of Integrated Land (Ecosystem) Management and Wilderness Protection in a changing world?

What is the sustainable rate of renewable resource use in the northern latitudes?   
What strategies of socioeconomic adaptation to and mitigation of climate change should be urgently developed and implemented?

State-of-the-Art: 

Socioeconomic information in Northern Eurasia is often insufficient and obsolete, and thus the socioeconomic component is usually very weak (or absent) in most regional projects. Unfortunately, there are no regionally developed and implemented Integrated Observing Systems (IOS), capable of providing comprehensive social and economic information for sustainable management of terrestrial ecosystems under climatic change, in close connection with the changing environment and the ecosystem state and functioning. Official socioeconomic statistics are incomplete and often biased and outdated. Consequently, there is a need for independent monitoring of socioeconomic indicators in both direct and indirect ways.

Approach/Methods:

To have a special socioeconomic component as part of an IOS would be ideal. With adequate data, researchers would be able to present a systems picture of human-nature interactions in all their complexity. [We will present a tentative structure of the approach]. However, current realities allow the collection of information on only a limited number of isolated socioeconomic indicators. Some important socioeconomic information could be derived from remote sensing imagery. However, any in-depth analysis of socioeconomic drivers and feedbacks requires development of special methods and models (demography predictions, national and international scenarios of socioeconomic developments, human induced disturbances, etc.). Systems analysis represents an overall methodological and modeling basis for (1) synthesizing the interactions of humans, climate change, physical environment, ecosystems, and infrastructure, and for (2) estimating current and future impacts on the quality of life of the local population, particularly on indigenous nations of the north. This information and knowledge should be sufficient for detailed analysis of thematic components (forest, agriculture, fishery). 

Major products: 

Four major products are presumably most important for stakeholders and policy makers for sustainable use of renewable resources under expected global and social changes: (1) scenarios of socioeconomic development including critical parameters related to the basic IPCC Scenarios; (2) a system of integrated sustainable ecosystem management at an operational level (including zonal and thematic components); (3) assessment of sustainable utilization of natural renewable resources  including major parameters; and (4) anticipatory programs of adaptation to and mitigation of impacts of climate change, in particular for hot spot territories.

Satellite observations of the forest fire and cloud cover in North-East Asia

V.S. Solovyev, V.I. Kozlov

Institute of Cosmophysical Research and Aeronomy of SB RAS 31 Lenin Ave., 677891 Yakutsk, Russia - solo@ikfia.ysn.ru 

The satellite observations of the forest fires and a cloud cover of territory of North-East Asia are conducted in Yakutsk since 1995 up to our days. The data bank of the current and averaged data of observations (a map of forest fires, a map of cloudiness) obtained in the daytime, during the period March - October is created. The averaged satellite data will be placed on a web-server of institute (http://ikfia.ysn.ru). 

Researches of spatial-temporal dynamics of forest fires and cloud cover of the specified territory and possible relations to solar activity (decrease of intensity of galactic cosmic rays, with phases of a maximum and a minimum of an 11-years solar cycle) are conducted.

The analysis of the simultaneous satellite data, the data of lightning detector and lidar data in Yakutsk is planned.

The satellite observations of the forest fires and a cloud cover of territory of North-East Asia are conducted in Yakutsk since 1995 up to our days. 
 The spatial-temporal dynamics of forest fires for last five years in latitudinal range 40-74 degrees of the northern latitude are analyzed with using the data of the radiometer AVHRR/NOAA. According to NOAA satellite data obtained for the period of 1997-2004 the upper and bottom layers of cloudiness above the North-Asian region have been researched. The cloudiness has been estimated for three latitudinal zones: “Southern” (400-450 northern latitude), “Central” (560-660) and “Northern” (660-740). The selected zones have been limited to 106th and 162nd meridians. To exclude a mistake from estimation of cloudiness due to reflection from a snow cover the satellite data obtained during the snow period were not considered.

The data bank of the current and averaged data of observations (a map of forest fires, a map of cloudiness) obtained in the daytime, during the period March - October is created. The averaged satellite data will be placed on a web-server of institute (http://ikfia.ysn.ru). 

Researches of spatial-temporal dynamics of forest fires and cloud cover of the specified territory and possible relations to solar activity (decrease of intensity of galactic cosmic rays, with phases of a maximum and a minimum of an 11-years solar cycle) are conducted.

The observation of the cloudiness was carried out in the daytime, mainly from 8 hrs till 20 hrs of local time. At 16-17 hrs of local time the minimum (downturn on 20 % concerning an average level in 70 %) of the high cloudiness of "Northern" zone is observed. Also a small minimum and a small maximum are observed during 10-11 hrs and 12-15 hrs of local time. The similar picture is observed for a “Southern” zone, but the minimum here is observed at 11-12 o'clock, and a maximum - in from 12 o'clock till 16 o'clock. Low cloudiness of “Northern” zone is about 15 % from all cloudy cover and changes within day a little. In the “Central” and “Southern” zones the low cloudiness is about 20 % and has a minimum at 11-12 hrs and a maximum at 12-16 hrs.

The seasonal variation of cloudiness is similar for all three latitudinal zones. From April till July cloudiness decreases for 20 %, and from August till October its value grows up to April's values.

The solar-terrestrial connections influence on the behavior of forest fires in Eastern Siberia The climate features of the Eastern Siberia, such as permafrost, very cold winter, a little snow in the winter and fast melting a snow during the spring mainly define the high fire hazard and are conductive to occurrence of the numerous forest fires. 

Usually since May the first forest fires already appear on the territory of Yakutia. Under condition of the dry and hot weather the small forest fires quickly increase up to large-scale forest fires and only torrential rains of second half of summer are capable to extinguish these fires. It was shown that forest fires are observed from May till September, basically during three summer months with a maximum of the activity during the second half of summer.
During 1997-2004 the relations of size of cloudiness in northern and southern zones to size of cloudiness in the central zone decreased on 10 %. The minimal values of the relations were observed in 1999-2001. These years correspond to a phase of a maximum of solar activity. The latitudinal displacement of cloudiness of northern and southern zones to the central zone can be explained by displacement of the basic ways of movement of the cyclones formed at the Atlantic and Arctic oceans and determining the cloudy cover in northern Eurasia up to 140th meridian.

On a phase of a maximum of an 11-years cycle of solar activity the tendency of displacement of forest fires to the north is observed. This situation may be explained by latitudinal displacement of trajectories of the Atlantic cyclones on a phase of a maximum of solar activity.

During the decreases of intensity of cosmic rays during high auroral activity (AE> 500 нТл) the decreases (on 3-6%) of size of a cloudy cover both for high, and for the overall cloudiness are observed. This effect is better shown at high and middle latitudes. For events with AE <300 нТл in the first day of the beginning of decrease of the cosmic rays the growth of a cloudy cover (on about 2-4%) is observed. Thus, the influence of the variation of cosmic rays on cloudy cover is different for different level of auroral activity.
The analysis of the simultaneous satellite data, the data of lightning detector and lidar data in Yakutsk is planned.

Dynamics of land-use and evaporation over the European Russia during the past 50 years

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

State Hydrological Institute, St. Petersburg, Russia

Researchers’ results are based on analysis of routine observations on evaporations from 1965 to 1995 and on published data on the state and dynamics of the land-use during at least the past 50 years for 55 regions over the European Russia.

The land-use includes the following landscapes: agricultural lands, arable lands, forests (coniferous and deciduous), open water surface and swamps. Analysis of these land-use elements’ dynamics shows that areas of the open water surface and forests increase over the territory of European Russia. Intensive extension of the open water areas within the basins of the Volga and Don rivers is mainly related to the constructions of water reservoirs. In the north of European Russia such open water areas’ increasing is not so obvious. Forest-covered areas’ increasing is sufficiently evident in the zones of coniferous and deciduous forests. Within the forest-steppe zone forest-covered areas’ extension is not so intensive. Moreover, growth of deciduous forests’ areas if compared to coniferous ones is observed over the whole territory of European Russia. Areas of arable lands decrease over European Russia, but in the south (mainly in the Don river basin) such areas decreasing is not so evident. Until the middle of 1970s agricultural lands decrease could be explained by arable lands reducing, but during the last decades effect of haylands and pastures’ areas decrease intensifies this process. Contribution of other agricultural lands’ types is not very important but they also affect such lands reduction.

These changes in land-use affect the land water balance and, in particular, its main component – evaporation. From the mid of 1960s stable decreasing evaporation from the open water surface is observed in spite of its areas increasing. Moreover, evaporation decrease is the most intensive in the steppe zone and in the zone of dry steppe. In the zone of coniferous forest such decreasing is minimal. Character of evaporation from the land surface is more complex. In the taiga zone evaporation increases, but this growth is not so significant. In the zone of mixed and deciduous forests evaporation increasing is more considerable, probably, basically due to evaporation from deciduous forest, which areas increase. In the steppe zone evaporation increasing is observed as well. Apparently, agricultural lands’ areas reducing, their overgrowing with bushes and forests, and river flood-plains flooding during the water reservoirs’ filling favor such tendency in evaporation changes. In the dry steppe zone sufficiently intensive decreasing of evaporation is noted that is partially explained by the reducing arable lands and, in particular, areas of irrigated agriculture.
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Динамика элементов подстилающей поверхности и испарения на территории Европейской России за последние 50 лет.

Сперанская, Н.А. и К.В. Цыценко

Государственный гидрологический институт

Ст. Петербург, Россия

Результаты работы основаны на анализе данных натурных наблюдений за испарением (с 1965 по 1995) и опубликованных данных для 55 областей на Европейской территории России о состоянии деятельной поверхности и ее динамики, по крайней мере, за последние 50 лет. 

Деятельная поверхность при этом подразделялась на: сельскохозяйственные угодья, пашню, леса, открытую водную поверхность и болота. 
Анализ динамики изменения исследуемых элементов подстилающей поверхности показывает, что площади открытой водной поверхности и лесов на ЕТР увеличиваются. Интенсивный рост площади открытой водной поверхности в бассейнах Волги и Дона связан главным образом со строительством каскада водохранилищ на этих реках. На севере ЕТР этот рост невелик. Рост лесопокрытых площадей достаточно заметен в зоне хвойных и лиственных лесов, в лесостепной зоне увеличение площади лесопокрытых территорий не столь заметен. При этом на всей ЕТР отмечается увеличение доли лиственных лесов и сокращение доли хвойных. Площади сельхозугодий на ЕТР сокращаются, при этом на юге (в основном в бассейне Дона) уменьшение площадей наименее заметно. До середины 1970-х годов сокращение площади сельхозугодий можно было объяснить уменьшением пахотных земель, однако в последние годы добавляется влияние сокращения площадей сенокосов, пастбищ и других видов сельхозугодий. 

Такое изменение подстилающей поверхности неизбежно сказывается на водном балансе суши и, в частности, на его важнейшем элементе – испарении. С середины 1960-х отмечается устойчивое уменьшение испарения с водной поверхности, несмотря на увеличение ее площади. При этом падение испарения наиболее интенсивно в зоне тучных и сухих степей. В зоне хвойных лесов это уменьшение минимально. Характер изменения испарения с суши более сложен. В зоне тайги испарение растет, но этот рост не очень значителен. В зоне смешанных и широколиственных лесов рост испарения более значителен, по-видимому, в основном за счет роста площади лиственных пород. В зоне тучных степей также отмечается рост испарения. По-видимому, уменьшение площадей сельскохозяйственных угодий, зарастание их кустарником и лесом, затопление речных пойм во время наполнения водохранилищ способствует такой направленности изменения испарения. В зоне сухих степей отмечается достаточно интенсивное уменьшение испарения с поверхности почвы, что частично объясняется уменьшением сельхозугодий и сокращением площадей орошаемого земледелия. 
Space Monitoring System of Kazakhstan

U.Sultangazin and L.Spivak.

Institute for Space Research, Kazakhstan

Since 1995 Kazakh Institute of Space Research collects high spatial resolution data from different satellite systems: 

· NOAA/AVHRR, 

· MODIS, 

· RESOURCE-01 (METEOR/Priroda), and 

· IRS (Indian Remote Sensing Satellite System). 

These data are the only high spatial resolution data for this area and the value of these data can not be overestimated. 

This paper describes hardware to collect and process the imagery as well as approaches and software to use these data for monitoring crop yield, pasture and crop productivity, fire, desertification and deforestation, water and other natural resources, water quality, and so on. The system developed in Kazakhstan can be used as the model for other regions. The data collected and archived are applicable for monitoring natural resources and environmental quality in other Central Asian Countries.

Comparative Studies on Carbon Dynamics in Disturbed Forest Ecosystems:
Eastern Russia and Northeastern China
Guoqing Sun, Department of Geography, University of Maryland, College Park, MD 20742, Phone: 301-614-6655, Fax: 301-614-6695, EMAIL: guoqing@ltpmail.gsfc.nasa.gov

Due to differing management regimes, forests on both sides of the Amur River in Eastern Russia/Northeastern China have experienced very different trajectories of disturbance and recovery.   Forests throughout the region are dominated by larch, and fire in early spring is a major factor in forest disturbance and development. A major fire in Spring of 1987 burnt more than one million ha of forests along both sides of the river. While the forests on the Russian side were recovering from 1987 fire naturally and experienced new fires (such as in 1998 and in 2003), the Chinese government implemented a 10-year program to suppress forest fire and plant trees in the burnt area.  A new forest policy implemented since 1999 -  the Natural Forest Conservation Program (NFCP) - and the rapid economic development of China, have put heavy pressure on forest resources in the Russian Far East. 
Remote sensing data were used in this study for the characterization of forest disturbances and recovery in response to differing management regimes in Russian Far East and Northeastern China. AVHRR, VEGETATION and MODIS active fire products were compiled into a coded mask to help stratify forested area in the region. MODIS products and MISR multi-angle data were used to stratify the region, mapping the forested area into categories of disturbance. The temporal history of disturbances for the critical regions around the Amur River was studied using orthorectified MSS (~1970), TM (~1990), and ETM+ (~2000) data.   The GLAS and SRTM data were used to extract forest structure information. The ultimate impact of these natural and anthropogenic disturbances on forest ecosystem dynamics, vegetation diversity, and carbon uptake and storage in the region will be assessed using the information extracted from these remote sensing data. 
The project will last for three years, and the preliminary results from above analysis will be presented in this presentation.

Revealing of geobotanical anomalies in Birch Forests Using Landsat-7 Data for natural resources prospecting and environment protection an example Kola Peninsula

V. Surin*, T.Popova**, M.Shubina**,V.Antipov**

*Agrophys. Res. Inst., IAnanyev@agrophys.ru , **NIIKAM, vniikam@mail.wplus. net

      The possibilities of geobotanical anomalies revealing in area Cu-Ni ore field  on the Kola Peninsula are investigated. The anthropogenic influence of the gas emission from  Monchegorsk industrial enterprise take place here. The sites of birch forests were chosen as the object for the investigation. The results of survey 20.06.01. by  LANDSAT-7 scanner in seven spectral channels have been used. Two groups of  test plots were selected for the study. The first group plots was settled down on different distances from enterprise along south-east direction where the minimal values of the gas emission spreading occurs. The second group of plots was in area of the ore deposit and settled down in a cross to a direction of gas emission spreading. The model of the plant stress reaction was developed for the data processing and their interpretation. It was tested in field experiments in similar conditions early [1] and examined for St. Petersburg region [2]. Model has been represented by the system of  response functions. Response functions are the dependencies of relative brightness ( as a scanner digital number DNi ) in different spectral channels i=1,2,3...7  from distance L up to enterprise DNi (L) for the first group plots and from  stress index F = DN3/DN4 (as a photosynthesis depression indicator) DNi (F) for the second group plots.  Different phases of  vegetation depression were detected in an area of the ore field by a special analysis of the partial derivations from response function Pi =  ( DNi / ( F ( so called partial stress indices). The phase with higher values of the stress indices F coincided with geophysical anomaly of a magnetic susceptibility. The more informative channels are 1, 5 and 7 ones, coincided the short band chlorophyll absorption, the cell absorption band and the water absorption band, in which a sign change Pi under transition to another stress phase take place. From the analysis of response functions DNi (L) the threshold values for south-east direction L* = 9-11 km  were  defined at which the enterprise influence  on the state vegetation is lost.  Optimal channel combination for the better detection L* were determined. Its include F3/4 = DN3/DN4 , F6/5 = DN6/DN5 ,  F6/4 = DN6/DN4. 

References :
1. Surin V.G. Field Photometry Phytoindicational Investigation of Geochemical Anomalies// Earth. Obs. Rem. Sens., 1999, V.15, pp 791-803 (Simultaneous Russian - English Publication ).
2.  Surin V.G., Popova T.A., Shubina M.A. The study of phytogeochemical anomalies of 
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Constructing Daily 8km NDVI dataset from 1982 to 2000 over Eurasia

Rikie Suzuki (Frontier Research Center for Global Change, Japan Agency for Marine-Earth Science and Technology) and Akihiko Kondoh (Center for Environmental Remote Sensing, Chiba University)

     To predict the global environmental change, better understandings in terms of the climate-vegetation relationship are necessary.  The Normalized Difference Vegetation Index (NDVI) data, which are derived from measurements of a satellite remote sensing, have a great potential to analyze the vegetation over wide areas.  The impact of the interannual climatic variability on the vegetation sensitively appears in the timing of phenological events such as green-up, mature, and senescence.  Therefore, an accurate and temporally high-resolution NDVI dataset will be required for analysis on the interannual variability of the climate-vegetation relationship.  

     For the construction of NDVI data, a process to reduce the cloud contamination is necessary.  Most of major NDVI datasets employed Maximum Value Composite (MVC), a method to adopt the maximum NDVI value in a sampling time interval, to reduce that.  The sampling time interval was usually set at 10- or 15-daily, and that implies the temporal resolution of the NDVI is 10- or 15-daily.  These temporal resolutions are not enough when a detail timing shift of the phenological events caused by the climate variability is examined.

     We constructed a daily 8km NDVI dataset over Eurasia based on the 8km tiled data of Pathfinder AVHRR Land (PAL) Global daily product.  Cloud contamination was reduced by Temporal Window Operation (TWO), which is a method to find optimized upper envelop line of the NDVI seasonal change.  Since the temporal coverage of this dataset is from 1982 to 2000, the accurate (daily) interannual change of the phenological events can be analyzed.

Overview of Japanese Projects on Hydro-meteorological Field Experiment in Northern Eurasia

Takeshi Ohta (Graduate School of Bioagricultural Sciences, Nagoya University), Rikie Suzuki (Frontier Research Center for Global Change, Japan Agency for Marine-Earth Science and Technology), Hironori Yabuki, and Tetsuo Ohata (Institute of Observational Research for Global Change, Japan Agency for Marine-Earth Science and Technology)

     The Core Research for Evolutional Science and Technology (CREST) and the Institute of Observational Research for Global Change (IORGC) are the major group which has implemented hydro-meteorological field experiments in northern Eurasia.  These groups partly took over tasks of GAME-Siberia, and their missions are now ongoing.  They deployed equipments to several surface stations in the forest and grassland of permafrost regions to monitor the water and energy budget etc.  In the NERIN workshop, we will introduce the current status of field experiments and the plan and policy of the dataset distribution.

State of art and perspectives in remote sensing methods applications in Russian forest inventory.

Rudolf F. Treifeld,1 Alexander S. Alekseev2

1 North-West state forest inventory and management enterprise, Sankt-Petersburg, Russia.

2 Sankt-Petersburg State Forest Technical Academy, Russia.

Since 30-th years of XX century up to now aerial photographs is one of the base materials for Russian forest inventory. Aerial photographs changes during this period of times from low resolution (10-15 meters) panchromatic pictures to medium resolution (2-5 meters) multi spectral (color) ones. Now multi spectral (color) aerial pictures made in the limits of 380-770 nanometers of visual specter are of main use in forest inventory. Forest area annually covered by aerial photographs depends on needed precision of forest inventory and funding. In the low populated Siberian and Far Eastern regions of Russia mainly used aerial photos of 1:40 000 – 1:70 000 scales with subsequent enlarge of positives up to scales of 1:25 000 – 1:15 000. In the Western regions with high intensity of forestry used survey at scales 1:25 000 – 1:40 000 with late enlarging up to 1:10 000 – 1:15 000.  

Aerial photos after interpretation implemented: for forestlands classification, support of field inventory inspection, forest maps and ortho photo plans development, forest stands measurements, forest lands changes detection. Now, after introduction of GIS and computer based techniques in forest management planning, inventory data treatment and forest maps production it is actual change traditional both aerial or satellite photograph methods on digital (scanning) ones, which have obvious advantages consist in direct obtaining of digital picture leaving stages of picture scanning for raster with following digitizing.    
Satellite remote sensing since 70-th was applied for Siberian and Far eastern forests inventories using KOSMOS and METEOR satellite systems, scales of surveys 1:1 000 000 – 1:270 000 with subsequent enlarging of the pictures up to scales 1:50 000 and 1:25 000 respectively. Surveys were multi-spectral, size of the pictures – 30x30 cm.    

Since 90-th and up to now are in use pictures from satellite systems MK-4 and RESURS with the same technical features, only the size of cadre became 18x18 cm with spatial resolution 6-10 meters. Information obtained after satellite images interpretation is enough for forest inventory purposes with determination of dominating tree species, age, density and site classes. Last time for the Russian European North regions, Siberia and Far East episodically was used satellite images of low resolution after surveys with LANDSAT, SPOT, IRS satellite systems but they didn’t utilized widely in practical forest inventory.In the future more perspective for forest inventory purposes will be multi-spectral surveys with high resolution of 2-4 meters provided by such satellite systems as IKONOS and QUICKBIRD .

Laser scanning of Earth surface may be considered now as a promising new technology and should be high estimated from forest inventory point of view. Experiments with laser scanning of covered by forest land were done from helicopter MI-8 (or plane AN-2) using standard mapping laser ALTM-1020 (Optech Inc.), which works as scanning distance measurer with frequency 5000-20000 impulses per second, flight velocity – 150 km/hour, height – 200-400 meters. The wide of scanning strip depends on scanning angle and height.  Scanning was adjoined by determination of coordinates of all detected objects using system of ground based and flying GPS receivers Ashtech Z-12 (Ashtech Z-Field Surveyor and Ashtech Z-Surveyor) which allows to determine coordinates of the ground objects with precision 15-20 cm and construct the surface digital model.  The scanned data after was treated with ALTEX Observer software in interactive regime.  Primary treated data is possible to transfer in such well-known GIS systems as ARCINFO, MAPINFO, ERDAS Imagine etc.  The forest inventory parameters such as tree stands growing stock, mean diameters and heights, leaf index etc. may be measured directly or calculated using data on diameters of tree crowns, stem diameters, tree heights. Estimated error of measurements was checked using ground inventory of scanned areas and it not exceed 10%. So, laser scanning covered by forest lands for forest inventory purposes seems to be one of the most promising new method to conduct forest measurements.   

The most serious problem for Russian forest inventory system is selection using all accumulated experience both national and international of rational and cost effective remote sensing methods for development of the new forest inventory technology which should be applicable and account for specific features of Russian forests.  
Biomass and Carbon storage of Northern forest
R. Tsolmon1,  Z.Narangerel2
1. Environmental Remote Sensing/GIS Laboratory , Geophysics Research Center National University of Mongolia

2.  Forest and Water Research center of Ministry of Nature Environment in Mongolia

Email:  tsolmon@num.edu.mn

Information on forest volume and biomass is important for developing global perspectives about carbon concentration change. 

In order to estimate forest coverage and biomass a linear mixing model and  a regression model linking Normalized Difference Vegetation Index (NDVI) were applied.to forest biomass in the continental region between latitudes N40o-N70 o was developed. Next woody biomass estimates converted to carbon multiplying by 0.5, a standard factor for converting woody biomass to carbon. We estimated the carbon pool in the woody biomass of boreal forests in the Northern Hemisphere to be 57.5 GtC during 1980s and 62 GtC during 1990s. Analytical test indicated that the model could be used to analyze between-year differences in biomass carbon pool change. The test areas were selected in Northern part of Mongolia and Siberia, Russia.

Keywords: Carbon pool, Biomass estimation, regional forest coefficients
Current trends in changes of growing season dates and length in the Russian southern European taiga from satellite and in-situ observations

Vygodskaya N.N, Varlagin A.V., Kurbatova Ju. А.

A. N. Severtsov Institute of Ecology and Evolution, Russian Academy of Sciences

With predicted global warming in the boreal zone, the growing-season length (GSL) may be expected to increase due to an earlier start of spring (Myneni et al., 1997; White et al., 1999; Sereze et al., 2000). These trends may cause carbon uptake increase by forest ecosystems and changes of annual NEE and  NEP across the boreal zone (White et al., 2000; Saxe et al.,2001). However, changing conditions of the growing season are important not only for the ecosystem carbon balance and for water and energy balance in a future climate as well. 

From our climate records in the Russian southern European taiga, a distinct tendency of earlier spring starts is found from the late 60s to 1996 of the 20th century. In spring, the earlier onset of dates with mean daily air temperature (Td) above 0oC was 4.6 days per decade. Similar shifts of dates with mean Td above 5oC and 10oC were found 3.8 и 3.5 days per decade respectively. However, for the period of 1997-2004 this tendency changed for the opposite one. As a result, spring linear trends of earlier starts for 1970-2004 became zero or even negative. Due to a tendency of later ends of the growing season in fall, the whole growing season shifted to the second half of the year. 

Despite of weak positive trends of both spring and fall mean temperatures in the region, mean periods with Td above 0oC, 5oC, and 10oC estimated for the last 35 years do not significantly differ from the mean long-term climatic norm. Weak statistical relationships (R2<0.3) between annual mean, minimum and maximum temperatures and the GSL (with Td>5 and >10oC) and a warm season length (WSL) with temperature above 0oС are found. Simultaneously, both WSL and GSL increase with increased continentality of climate caused by the annual temperature amplitude increase in different years. On average, with the annual amplitude increase by 10oC in the range 18- 38oС observed, the WSL shortens by 16 days and the GSL shortens by 7-8 days. The cause of no trend in WSL changes is that a number of days with Td above 0oC increases in spring with a rate 2.9 days per decade and decreases in fall with a rate 2.1 days per decade.

However, these long-term trends are found on the background of a high variability of both dates (the start and end) of the growing season and lengths of GSL and WSL, with less stable trends of the warm season dates. 

Based on 7-year tower measurements of net ecosystem СО2-exchange in spruce forests in the southern taiga, the difference in dates of the photosynthetically active period onset estimated from half-hourly CO2-uptake and Td crossing the 0oC threshold was found to vary 1 to 11 days. CO2-uptake usually starts later than the mean Td crosses > 0oC.

The Application of Scatterometer Data to Infer Freeze-Thaw and Hydrological Dynamics over the Continental Domain

M.A. Rawlins1, C. J. Vöröosmarty1,3, K.C. McDonald2, Steve Frolking1,3, R. B. Lammers1, M. Fahnestock1, J. S. Kimball4
1Water Systems Analysis Group, Institute for the Study of Earth, Oceans,

and Space, University of New Hampshire, Durham, NH 03824 (USA)

2Jet Propulsion Laboratory, California Institute of Technology, Pasadena,

California (USA)

3Department of Earth Sciences, University of New Hampshire, Durham, NH

03824 (USA)

4School of Forestry/NTSG, The University of Montana, Missoula, Montana

(USA)
Springtime snowmelt is a major hydrological event across the pan-Arctic. In hydrological models, melt is typically simulated using time series climate data which, given a sparse network of Arctic meteorological stations, may not accurately capture detailed between-station spatial and temporal variability. Remotely-sensed estimates of snowpack freeze/thaw state offer the potential of more complete spatial coverage across remote, undersampled areas such as the terrestrial Arctic drainage basin, though the conditions under which these remote sensing resources could be employed requires study. We compared the timing of spring thaw determined from approximately 25 km resolution daily radar backscatter data with observed daily river discharge time series and model simulated snowpack water content data for 52 basins (5000–10,000 km2) across Canada and Alaska for the spring of 2000. Algorithms for identifying critical thaw transitions were applied to daily backscatter time series from the SeaWinds scatterometer aboard NASA QuikSCAT, the observed data, and model snowpack water from the pan-Arctic Water Balance Model (PWBM). Radar-derived thaw shows general agreement with discharge increases (MAD = 21 days, r = 0.45), with better agreement (16 days) in basins with moderate–high runoff due to snowmelt. Even better agreement is noted when comparing the scatterometer-derived primary thaw timing with model simulated snow water increase (MAD = 14 days, r = 0.75). Good correspondence is found across higher latitude basins in western Canada and Alaska, while the largest discrepancies appear at the driest watersheds with lower snow and daily discharge amounts. Extending this analysis to the entire pan-Arctic drainage basin, we compare scatterometer-derived date of the primary (maximum) thaw with the timing of simulated snow water increases from the PWBM. Good agreement is found across much of the pan-Arctic; almost half (49.4%) of the analyzed grid cells have an associated mean absolute difference (MAD) of  7 days. MADs are 11.7 days for the Arctic basin in Eurasian and 15.1 days across North America. Stronger backscatter response (high signal–low noise) is noted with higher snow cover, low to moderate tree cover and low topographic complexity. Although climate and landscape factors strongly affect the backscatter response to thawing, the greatest differences between the remotely-sensed thaw timing and model snow water initiation are primarily due to the identification of two (or more) major thaw events during spring. This analysis suggests that active radar instruments such as the SeaWinds scatterometer offer the potential for monitoring high-latitude snowpack thaw at high spatial scales in near real time. Potential applications include hydrological model verification, analysis of lags between snowmelt and river response, and determination of large-scale snow extent.
Social Science Data for Northern Eurasia Earth Science Research:

Availability and Limitations

By Robert Walker, Dmitrii Logofet, and Vladimir Korotkov

Understanding environmental change in Northern Eurasia presents challenges to the earth sciences.  This is particularly so for research addressing its human drivers.  The social forces affecting Northern Eurasian ecosystems, and by implication the region’s climate, are different from those presently observed in both tropical countries undergoing development, and in temperate countries whose land cover and land use systems are in relative equilibrium.  For example, the simultaneous occurrence of agricultural abandonment with the intensification of forest resource exploitation presents a complex matrix of land cover dynamics radically different from the mainly unidirectional process of deforestation observed in many tropical forests.  The social matrix in which these complex vegetative changes occur is unique to the region, much of which has experienced profound institutional change and an abrupt insertion into a globalized economy over the past decade.  The emergence of a market system, changes in governance and property regimes, the onset of international capital flows, and accelerating population movements have all impacted the region’s resources and ecosystems.  Thus, developing models to explain and predict environmental change in Northern Eurasia will require new approaches that allow for complex interactions of social processes.  Also necessary will be data reflecting social, demographic, economic, and institutional conditions in the region.  Social science models are only as credible as the data they rely on, in which case it will be necessary to gain access to good information covering a broad set of variables.  This presentation aims to provide an overview of the socio-economic data currently available for Northern Eurasia, both by variable type and by geographic coverage.  It will compare these data to data used by analysts in other parts of the world who are implementing models of environmental change that link remote sensing with information on human drivers.  On the basis of the comparison, the presentation will identify any existing limitations in the available information that would complicate the modeling of the human drivers of environmental change in Northern Eurasia.  

Quantifying the Effects of Land Use Change on Terrestrial Carbon Budgets in the Black Sea Region

Curtis E. Woodcock and Alessandro Baccini, Boston Univeristy, USA

Mutlu Ozdogan, NASA Goddard Space Flight Center, USA

Richard Houghton, The Woods Hole Research Center, USA

Niko Beroutchachvili Geographical Society of Georgia

Mykola S. Zalogin, Ukraine

Aydin Tufekcioglu and Turan Yuksek, Kafkas Universitesi, Turkey

Vladimir Gancz and Viorel Blujdea, Forest Research Management Institute, Romania

Kostantin Dichev and Hristo Nikolov Green Balkans, Bulgaria

Our goal is to quantify the effects of land use change on terrestrial carbon budgets in the Black Sea Region.  Our approach is to use a well-developed carbon model informed by remote sensing estimates of rates and kinds of land use change to determine the net fluxes from these regions resulting from land use change.  We hope significantly minimize the uncertainties associated with the carbon cycle dynamics in the region, particularly associated with land-use change.

To evaluate the effects of land-use change on the carbon budget, we will use the carbon model of Houghton that has been successfully used in other nations and regions to estimate the net annual fluxes of carbon associated with changes in land use and forest management (timber harvest).  Many of the drivers for this model will be provided directly with remote sensing rather than from international databases such as the FAO.  Additionally, our collaborators from a number of countries will provide other drivers that rely on forest inventory data.

Our research also includes a significant methodological component to improve methods for monitoring change in temperate forests and also many other environments using remote sensing.  In particular, we continue to develop methods for semi-automated monitoring of environmental change over large areas.  Additionally, we propose to evaluate the utility of MODIS 250m data for monitoring change in temperate forests through theoretical and empirical studies.  Finally, we propose to evaluate the effects of various gap filling methods for Landsat 7 on our ability to monitor environmental change.  

The Establishment and Application of Land Use and Land Cover Database in China

Jiyuan Liu1, Xiangzheng Deng1,2
(1. Institute of Geographical Sciences and Natural Resources Research, Chinese Academy of Sciences, 100101, P.R. China; 2. Center for Chinese Agricultural Policy, Chinese Academy of Sciences, 100101, P.R. China)


Since 1970s, Chinese government and Chinese Academy of Sciences have organized many survey program on land use, integrated survey of soil and other special topics across China and carried out series of researches on regional environment situation. As a result, many LUCC and environmental datasets had been accumulated. However, due to the difference in programs’ objectives and the resultant shortage of a metadata standard, it is difficult to employ such kind of data to analyze the land-use and land-cover in China. From Mid-1990s, Chinese Academy of Sciences began to design a methodology to integrate the existed data based on GIS technology. The general objective to establish LUCC database of China is to promote the establishment of the State Operational Land-use and Land Cover Dynamic Monitoring Information System and improve its integrated serving function benefiting partly from its timely data updating based on remote sensing technologies. The specific objectives include (ⅰ) to obtain and provide the dynamic change information for land use categories such as farmland and build-up areas over time, (ⅱ) to obtain and provide the basic information on resources and environment across China, especially on agricultural resources every five years, (ⅲ) to obtain and provide the dynamic information on LUCC and environment of some typical areas, (ⅳ) to survey the relationship between the LUCC and the driving forces including both geophysical and socio-economic factors, and assess the process of LUCC affecting the potential agricultural environment and consequentially forecast the scenarios in the future, (ⅴ) to establish national decision-making support system on sustainable land-use management, environment protection and agricultural sustainable development, (ⅵ) to establish state operational land-use and land-cover dynamic information serving system, (ⅶ) to provide the Internet service for national high-level decision making authorities and other relative departments on assessment of existing policies and measures, suggestions of improving the policies and measures for environmental emergency responses, and (ⅷ) to support the relative environment research in China.

Funded by some key projects of the State and Chinese Academy of Sciences (CAS), we have established the LUCC databases during 1990-2000 at scale of 1:100,000 in China, which mainly cover three-phrase datasets, i.e., LUCC datasets of 1990, 1995 and 2000 and other datasets for environment change, social and economic conditions, etc.
During Landsat TM image interpretation, a visual and manual interpretation method was employed to guarantee the classification accuracy. The overall digital working flow designed and experienced furthermore, decreased the accumulated errors and amounts of labors’ work. With the abundant data accumulation, we designed a technical frame to organize the LUCC database to be established, which was implemented on the Client/Server structure, with Arc/Info as its kernel management kits. It was developed based on Arc/Info Macro Language (AML) and AVENUE (programming language and development environment of ArcView GIS). 

Under such technical frame, all data have been integrated a dynamic information system with a flexible interface, which can realize the synchronous management on image data and the vector data. User, including those tyros in operating computers, can use the dynamic information system efficiently. 

Quantifying carbon fluxes of boreal forests in Northern Eurasia: Development of multi-scale and multi-sensor image databases

Xiangming Xiao and Changsheng Li

Institute for the Study of Earth, Oceans and Space, University of New Hampshire, Durham, NH 03824, USA

In this presentation, we introduce a new 3-year project (1/1/2005 – 12/31/2007) under the support of NASA, as part of NASA Carbon Cycle Science and Northern Eurasia Earth System Science Partner Initiative (NEESPI) programs. A limited number of CO2 eddy flux tower sites, distributed over vast terrain of Northern Eurasia, provide valuable continuous observations of net ecosystem exchange (NEE) between forests and the atmosphere. It is a grand challenge to scale-up the in-situ flux data across landscape and region. We proposed to combine an innovative satellite-based Vegetation Photosynthesis Model (VPM) and a process-based biogeochemical model (DNDC) for conducting diagnostic analysis of spatial and temporal variation of CO2 flux from forests in Northern Eurasia. In this project, we plan to develop multi-scale and multi-sensor image databases for individual flux towers. The satellite image databases for individual flux tower sites include multi-temporal images from Landsat ETM+, ASTER, Hyperion, MODIS and VEGETATION sensors, and it will enable us to quantify spatial heterogeneity of flux tower sites.  We will measure a number of biophysical (e.g., leaf area index) and biochemical (e.g., chlorophyll, leaf water content) variables across the landscapes in the flux tower sites.  At the regional scale, we plan to develop multi-temporal image databases from VEGETATION sensors (4/1998 to present; 1-km spatial resolution and 10-day temporal resolution) and MODIS sensors (2/2000 to present; 500-m spatial resolution and 8-day temporal resolution).  Three vegetation indices will be calculated: Enhanced Vegetation Index (EVI), which is related to light absorption by leaf chlorophyll; Land Surface Water Index (LSWI), which is related to leaf water content (leaf equivalent water thickness, g H2O/m2); and Normalized Difference Vegetation Index (NDVI), which is related to leaf area index and light absorption by vegetation canopy. The vegetation indices database could also be used to improve land cover classification and land use change detection at the regional scale. In this presentation, we will highlight some preliminary comparisons among the three vegetation indices (NDVI, EVI and LSWI) and the potentials of EVI and LSWI.

Informational support of Northern Eurasia Earth Science Partnership Initiative (NEESPI) in Ukraine.

Mykola S. Zalogin, Ph.D.
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The Northern Eurasia Earth Science Partnership Initiative (NEESPI) is identifying  the critical science questions and establish an international program of coordinated research on the state and dynamics of terrestrial ecosystems in northern Eurasia and their interactions with the Earth's Climate system to enhance scientific knowledge and develop predictive capabilities to support informed decision-making and practical applications. The principal early participants, or advocates, in the NEESPI have been the U.S. via NASA and Russia via the Russian Academy of Sciences.Representatives of Ukraine, which is a part of NEESPI region, taking an active part in NEESPI projects aimed at developing an enhanced understanding of the interactions between the ecosystem, atmosphere, and human dynamics in Northern Eurasia. The coordination and informational support of implementation of NEESPI projects in Ukraine are provided on the basis of Ukrainian Land and Resource Management Center (ULRMC).  The Ukrainian Land and Resource Management Center (ULRMC) was established in 1999 to promote the use of remote sensing (RS) and geographic information systems (GIS) as a cost-effective approach for addressing environmental and land management challenges in Ukraine.  Funded in large part by the U. S. Agency for International Development (USAID), ULRMC works closely with government agencies, universities, other non-governmental organizations, international donors, and the private sector. In frame of such activity, ULRMC is implementing projects jointly with Ministry of Emergency Situations and Chornobyl Affairs of Ukraine, Ministry of Environmental Protection of Ukraine, State Land Resources Committee of Ukraine, State Water Management Committee of Ukraine, State Forest Management Committee of Ukraine, State Service of Geodesy, Cartography and Cadastre of Ukraine, Chornobyl Exclusion Zone Administration, State Service on Protected Areas of Ukraine, City and Oblast Administrations, Scientific Institutions of Ukraine, as well as with International Agencies, such as U.S. Agency of International Development (USAID), Global Environmental Facility (GEF), United Nations Development Program (UNDP), U.S. Civilian Research and Development Foundation (CRDF), U.S. Geological Survey (USGS), United Nations Environmental Program (UNEP) and NASA. ULRMC has established large archive of historical satellite imagery, RS and GIS application, statistical and ground data. ULRMC has been actively involved in process of development and implementation of number of NEESPI projects for Ukraine. 

“Carbon Stocks, Climate and Managed Land in the Ukraine: Integrating Data and Models of Land Use for NEESPI”, Columbia University (selected in frame of NASA Research Announcement   04-OES-01) 
This project, while maintaining a global modeling perspective, focuses on assessing regional land use and productivity in the Ukraine over the next 30 years. Specifically, we propose a method for data and model integration, bringing together cropping systems, land use, carbon cycle, and climate modeling components using satellite-derived as well as ground-based reported agriculture and forestry data.

Regional production and soil carbon dynamics for the Ukraine can be computed by using a combination of features of the agro-ecological methodology. Before simulating for wheat, and maize regional production, a crop mask needs to be superimposed on agricultural land use data, to tell agro-forestry ecological zones land-use model for crops and managed forestry (GAEZ) where the wheat and maize crops are actually grown. For achieving this task,  a combination of three different tool will be used: regional maps; satellite information; and downscaling methodology. The first two datasets will be provided by ULRMC and IIASA-Forestry.  The regional maps of production of wheat and maize for the Ukraine, as determined by the Agricultural Section of the Ukrainian Academy of Sciences, will be integrated with satellite remote sensing data, such as those acquired via Landsat, ASTER, OKEAN-O MSU-V,–SK, and other images collected and to be processed at ULRMC. Once the input dataset and land use/land utilization masks have been created, GAEZ will be used to compute regional and national production for wheat and maize under current climate (1990-current). Model evaluation and testing will employ statistical data  for end-of-year reported data, such as production amounts, harvested area, etc. In order to test model performance during the growing season, however, satellite remote sensing data will be necessary. ULRMC will provide us with a number of images covering the Ukraine from Landsat 4 (7 TM channels, resolution 30 - 120 m), Landsat 7 (8 ETM+ channels, resolution 15 - 60 m), OKEAN-O (MSU-V, 8 channels, 50 - 275 m; and MSU-SK images), and OKEAN-O MSU-SK images, (5 channels, 160 – 600 m), IRS (4 channels, 5.8 - 60 m resolution), ASTER (14 channels, resolution 15 – 90 m) plus MODIS images/products, beginning 2000 (thermal anomalies, VI, land cover, net photosynthesis; resolution 250 – 1000 m). A number of images from these satellites have already been processed and archived by ULRMC for the years 1988-2003 and will be used to test methodologies of model evaluation. This first phase will involve the selection of specific areas for image analysis, based on availability of ground truth data. The assessment will be provided for every growing season performance of GAEZ against remotely-sensed data on: length of crop growing period (emergence to harvest); period of crop maturity; leaf area development; and biomass production. 

“Quantifying the Effects of Land Use Change on Terrestrial Carbon Budgets in the Black Sea Region and China”, Boston University (selected in frame of NASA Research Announcement 04-OES-01)
This project is focusing on evaluation the effects of land-use change on the carbon budget using a well-established carbon model that has been successfully used in other nations and regions to estimate the net annual fluxes of carbon associated with changes in land use and forest management (timber harvest). Proposed research also includes a significant methodological component to improve our current ability to monitor change in temperate forests and also many other environments using remote sensing.  This project is focusing on evaluation the effects of land-use change on the carbon budget using a well-established carbon model that has been successfully used in other nations and regions to estimate the net annual fluxes of carbon associated with changes in land use and forest management (timber harvest). Proposed research also includes a significant methodological component to improve our current ability to monitor change in temperate forests and also many other environments using remote sensing.  In particular, it is proposed to continue developing methods for semi-automated monitoring of environmental change over large areas, to evaluate the utility of MODIS 250m data for monitoring change in temperate forests through theoretical and empirical studies, and to evaluate the effects of various gap filling methods for Landsat 7 on our ability to monitor environmental change.  ULRMC has essential experience in development of forest related application and large archive of data to be used in such project (e.g. change in Carpathian forest cover for 1988- 2002 (derived using  Landsat imagery from 1988 to 2002, archive of fires in Ukraine for 2000-2002 developed NOAA data, digital maps of forest of different scale, statistical data). In 2003, ULRMC, jointly with National Agrarian University, developed a pilot project on the study of forest fire impacts on carbon cycling in Northern Ukraine. In the study ULRMC assessed the consistency between RS data, topographic maps and state forest inventory data with a focus on forest carbon and biomass storage. This project showed that Remote sensing is a highly efficient tool for studying carbon cycle changes, particularly for fire monitoring, detecting and assessing burned areas, estimating forest cover and differentiating forest types. The RS data on burned forest differs from official statistical data. The total forest cover area derived from RS data is less than forest cover area from existing topographic layers by about 6%, whereas burned forest area from RS is bigger by about 23% (consequently the carbon emission is bigger by about 14 % and carbon that will not be sequestered due to fires in 2002 for the next 5 years is bigger by about 25%). This experience also will contributed in this project. 

"Exacerbation of Carpathian and Appalachian Flooding Response Due to Land Cover/Land Use Change: A Comparative Study," (submitted by Appalachian Laboratory, University of Maryland Center for Environmental Science, to NASA ).  In frame of this project ULRMC is supposed to produce a map of current land use/land cover for Ukrainian Carpathian region derived from analysis of aerial photography or remote-sensing imagery. GIS layers will include locations of existing stream gages, meteorological stations, political boundaries, major streams/rivers, topography, and other features. Also, ULRMC will install and operate 4 stream gaging stations in small watersheds within Carpathian region of Ukraine. Each station to be equipped with stilling well, instrument shelter, digital water level recorder, and staff gage; each gage will be rated using manual (wading) discharge measurements consistent with USGS protocols. ULRMC will provide field validation of LCLUC maps for Ukrainian Carpathian region, as well as available current and historical meteorological data in tabular form for at least 5 primary stations within study area and near gaged watersheds, and digital streamflow data from 3 long-term stream gages in Ukrainian Carpathian region (~1950 - present).  Long-term data (observations of mean daily discharge) in tabular form will be entered into a digital database. Additionally, ULRMC will provide consultant services in hosting workshops and investigator meetings in Ukraine for interpreting project results.
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