Science themes and key science questions

Over the past 5000 years, climatic changes in Northern Eurasia were among the most dramatic in the world. Surface air temperature increases reported by instrumental observation during the past century were the greatest for the interior parts of Northern Eurasia and model simulations of future climate changes show that this region will have the most substantial changes in the future. Current evidence strongly suggests significant and rapid changes in the atmosphere, hydrosphere, cryosphere, and land cover in Northern Eurasia, but it is important to accurately quantify these changes and the particular processes that caused them. It is critical to develop the ability to measure, monitor, and model the processes that will provide accurate future projections of climatic and environmental changes in this region because these changes have the potential to impact the Global Earth System and the human society.


The functioning of the Global Earth System can be considered as an interaction of three major types of processes (cycles):

· Biogeochemical cycles, which affect the composition of the atmosphere and ocean, the formation of soils, and the evolution of biomes.

· Energy and water cycles, which affect the transfer of energy, water, aerosols, and trace gases between the atmosphere, land surface, hydrosphere, and cryosphere.

· Human activity, which began to strongly affect the planetary system on the regional level with the establishment of the first agricultural civilizations, now includes effects on the global earth system.


Studying any one of these cycles or activities often requires analyses of its interaction with the other two and of the transitional character of these interactions. The science plan is focused on surface and near-surface processes in the Northern Eurasian region and addresses the overarching theme of the Northern Eurasia Earth System Partnership Initiative (NEESPI), which is Terrestrial Ecosystem Dynamics and its Interactions with the Global Earth System.    

The overarching NEESPI science question is: how do Northern Eurasia’s terrestrial ecosystems dynamics interact with and alter the biosphere, atmosphere, hydrosphere, and cryosphere of the Earth. The following question must be addressed:

· How does the Northern Eurasia ecosystem function and how and why has it been changing during the past centuries?
· What are the linkages between the Northern Eurasia ecosystems, atmosphere, and the World Ocean?
· What has been the role of anthropogenic impacts on producing the current status of the ecosystem, both through local land use/land cover modifications and through global gas and aerosol inputs?
· How will future human actions affect the Northern Eurasia ecosystems? And, how will changes in these ecosystems feed back to the society?
· What will be the consequences of global changes for the regional environment, the economy, and the quality of life in Northern Eurasia?

Information on the status and dynamics of terrestrial ecosystems, the understanding of the main driving forces, and prediction of the future consequences are essential for global change science, implementation of environmental treaties, development programs, environmental protection and human health. Therefore, we need to establish a modern observational system capable to retrieve and properly interpret information about the current state and changes of the environment of Northern Eurasia.

