Quantifying the carbon budget in Northern European Russia: CARBO-North studies
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Objectives of the project 

The CARBO-North project (web site: http://www.carbonorth.net/) aims at quantifying the carbon budget in Northern Russia across temporal and spatial scales. CARBO-North is an EU-funded project which started in November 2006 and runs for 3.5 years. It involves 16 institutions and over 60 scientists from across northern Europe, Russia and the USA. Project integrates state-of-the-art science in the areas of flux measurements, carbon stock inventories, ecological understanding and Earth System modeling to quantify the long-term fluxes of greenhouse gases from the Northern Russian land mass, in order to support policy discussions in the context of the Post-Kyoto process. 

Specifically, we will produce regional carbon budgets for Northern Russia for successive time slices of the 21st century (and beyond) that are used to calculate changes in net radiative forcing and effects on future global climate predictions. 

Carbon sinks and sources are investigated across spatial and temporal scales. Assessments at the plot to landscape levels based on data collected from intensive study sites (Figure 1) presenting typical taiga and tundra environments in Northeast European Russia will be upscaled to regional and pan-Arctic levels using GIS and modeling approaches. Investigations will focus on the rate at which critical ecosystem processes take place, including effects of human-induced and natural disturbances. 
For this purpose we will reconstruct past changes in climate and environment, monitor and interpret present-day processes, and model future 'transient' and 'equilibrium' ecosystem responses for the next 100 years and beyond. All components of the regional carbon balance in tundra and taiga ecosystems are studied, including forests and tundra, wetlands, aquatic ecosystems and river export and their interconnections. Results will be integrated through the application of a regional ecosystem model, the calculation of net radiative effects, and an assessment of the sensitivity of climate model predictions to expected ecosystem changes.
Through a comparison of regional carbon budgets under past and recent natural climate variability with future 'transient' and 'equilibrium' responses under global warming, an attribution of the relative importance of anthropogenic climate change and natural variability can be made. The second field season of the project is now going on, and comprehensive results are not yet available.

Satellite image analyses

The aim is to classify the vegetation and allocated biomass in these classes in intensive study sites using QUICKBIRD, ASTER and LandSat images. The field work for the project was started on summer 2007 in tundra region and will continue on 2008 on taiga and tundra regions. Vegetation biomass in the area is analyzed using multiple 1 km long transects, each transect consisting 30 biomass collection points. Vegetation classification of the QUICKBIRD images is done using eCognition software. The information from biomass transects is used as a reference data for the classification, and additional collected ground reference data is used in the accuracy assessment. The classification results of the QUICKBIRD images will be used as training areas for ASTER and LandSat images. These classification results will then in the later phase of the project used to evaluate the available MODIS and other coarser resolution classifications. Especially the amount of the peatlands and water bodies in these coarse resolution classifications can be unreliable, and also other discrepancies are found (Virtanen et al. 2004, Virtanen & Kuhry 2006). Produced classification results will be used in vegetation and soil carbon stock and carbon flux measurement upscaling, and in ecosystem-climate models. 
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