Integrated Paleoclimate Framework

It won’t surprise anyone that while I believe all of the issues in the Bureau Science Strategy are of high importance, I feel that global change is urgent, and one in which the USGS --  and Geology in particular – have a critical and unique role to play, and in which GD is well-positioned to assert leadership. 

Statement of Problem: 
 The IPCC 4th Assessment Summary for Policymakers released earlier this month describes the main expected impacts for North America “for the range of (unmitigated) climate changes projected by the IPCC over this century” as follows: 

· Moderate climate change in the early decades of the century is projected to increase aggregate yields of rainfed agriculture by 5-20%, but with important variability among regions. Major challenges are projected for crops that are near the warm end of their suitable range or depend on highly utilised water resources. [high confidence] 

· Warming in western mountains is projected to cause decreased snowpack, more winter flooding, and reduced summer flows, exacerbating competition for over-allocated water resources. [very high confidence]

· Disturbances from pests, diseases, and fire are projected to have increasing impacts on forests, with an extended period of high fire risk and large increases in area burned. [very high confidence]

· Cities that currently experience heat waves are expected to be further challenged by an increased number, intensity and duration of heat waves during the course of the century, with potential for adverse health impacts. The growing number of the elderly population is most at risk. [very high confidence]

· Coastal communities and habitats will be increasingly stressed by climate change impacts interacting with development and pollution. Population growth and the rising value of infrastructure in coastal areas increase vulnerability to climate variability and future climate change, with losses projected to increase if the intensity of tropical storms increases. Current adaptation is uneven and readiness for increased exposure is low. [very high confidence]

USGS and GD scientists have something important to say about all of these topics (and others), but paleoclimate – magnitude, variability, abrupt changes, the timing and duration of these, and the responses of the landscape and its inhabitants to them -- is an underlying theme that Geology Discipline scientists have a very strong role in answering. In fact, I’d go so far as to say that USGS is the only entity that has the human capital and physical resources to answer the really critical questions about past climate, in an integrated way across time and through multiple spatial scales. 
Objective:  
Current climate models are very coarse relative to the spatial scales that most stakeholders require. The “value-added” would be immense if GD were to take a holistic approach to historic- and paleoclimate studies – to stitch together and truly integrate paleoclimate information into not only national, but regional, contexts, through time. 

Brief Work Strategy:  
By leveraging existing ongoing research and adding components to fill in gaps, increase resolution and extend the spatial domain, GD could put together a comprehensive picture of past climate for the nation at the multiple scales that matter to science, to policymakers, to land managers and to the public. 

Relevance and Impact:  
According to the IPCC, “[t]he magnitude and timing of impacts will vary with the amount and timing of climate change and, in some cases, the capacity to adapt.”  Bringing together all the lines of evidence to build an understandable picture of past climate change would be a huge contribution to global change science. It would provide critical input parameters to the next generation of climate models, both for validation and prediction. Further, it would add substantial focus to the nation’s (and the world’s) ability to craft adaptation strategies.

Partnerships:  
No other federal agencies or academic institutions work in paleoclimate in as in-depth a way and with the same potential for continental and regional-scale integration as USGS does. At the same time, however, USGS would find willing primary partners among agencies and institutions who would use the resulting data to drive, refine and validate models. Academic partnerships could provide additional site-specific paleoclimate data for integration into the larger framework. Other stakeholder groups and communities of practice (economists, land managers, policymakers) would benefit from and use improved information on the spatial and temporal variability of climate and landscape response in developing tools and strategies for adaptation to a changing climate.
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