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Major Planetary Issues
ÁEnergy and Carbon (Alternative sources)

ÁWater Scarcity

ÁFood Availability

ÁHigh Impact Weather Events

ÁAir and Water Quality

ÁHuman Health

ÁUrbanization and Population Migration

ÁPoverty and Education
ÁThe need to understand interactions and feedbacksin the 

entire Earth System. The role of the ocean is immense.

ÁThe need to develop integrated regionalstudies to assess 
the two-way coupling between the biophysical and social 
systems across scales.



Advances in the last decade

Á Better understanding of the drivers(i.e. cause and 
effect) 

Á Better understanding and parameterization of scale 
interactions

Á Better understanding of systemic interactions and 
feedbacks

Á Improved global datasets (climate, atmosphere, 
land and oceans) and historic coverage 

Á Integration natural and human processes: a wealth 
of global change scenarios was developed 



The Earth System



Linking the Physical Climate System with 
the Biogeochemical and Human Systems



From Physical Oceanography to 
Marine Ecosystems

ÁWhat are the key marine biogeochemical 
cycles and related ecosystem processes that 
will be impacted by global change?

ÁWhat are the responses of key 
biogeochemical cycles, ecosystems and their 
interactions, to global change?

ÁWhat is the role of ocean biogeochemistry 
and ecosystems in regulating climate?
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After IPCC AR4: 
New Direction for Climate Research:

WAS: Is anthropogenic climate change occurring?

NOW: What will be the impact climate change 

on our human and natural systems     

and how should we respond? 


