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It is increasingly recognized that humanity is capable of perturbing the entire Earth
system; hence, the need of collaboration between natural and social scientists to explore
ways of integrating natural and societal processes into present and future Earth System
Models, if the latter are to provide quantitative information to use to mitigate and adapt to
future changes in the Earth system and to guide society onto sustainable pathways
during rapid global change. Future efforts in multidisciplinary Earth system modeling
should include: i) the development of global Earth system analysis and prediction
models that account for physical, chemical, and biological processes in a coupled
atmosphere—ocean—land-ice system; ii) the development of a systematic framework that
links the global climate and regionally constrained weather systems and the interactions
and associated feedbacks with
biogeochemistry, biology, and
socioeconomic drivers (e.g., demography,
global policy constraints, technologic
innovations) across scales and disciplines;
and iii) the exploration and development of
methodologies and models that account for
societal  drivers  (e.g., governance,
institutional dynamics) and their impacts
and feedbacks on the environmental and
climate systems. The latter is a particularly
grand challenge because human behavior
is not easily represented within the
framework  of  present-day  physical
prediction systems.
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