Notes from Breakout Session 1: Primary theme: Climate Change

Secondary Themes – Energy & Minerals, Health

Preamble:  The recorder apologizes for the lack of grain in these notes – they represent an effort to capture major areas of agreement or particular concern at the expense of capturing all the “grain” that developed. The discussion did not follow sequentially through the five questions posed below – but rather followed emerging threads as the led us on. As most of the group is not extensively engaged in Climate Change research the discussion was exploratory in nature. I have tried to capture the major themes exposed.


Questions posed to the Breakout Group:
What does GD have to do to be a significant player or contributor? What is our niche?
What has to be changed, adapted, or grown in Geology?

What new technologies, expertise and data are needed to achieve the vision?

Which strategic partners need to be cultivated?

What barriers do we have to overcome and How?
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From the Perspective of a Group that is not “about” Climate Change.

From bureau Science Strategy: Monitoring, Research, Assessment

· Themes that also result from the Global Change Workshop

1) We began with some substantial background to the current USGS programs and how they fit in a broader research context thanks to Pat Jellison and Bob Thompson.

Background: Major Players and what we (USGS) do

4 primary programs with responsibility – not by design or intent the end-all be-all of USGS climate activities.


ESD, GAM, HNA, and TFME (1 per discipline)


Since early 1990’s CC Science Program as a forum for federal/national climate change research (research offshoot of Global Climate Change Program). USGS represents DOI with Tom Armstrong as principal. Thematic Working Groups include Water, Land Cover/Land Use, Climate Variability, etc. Pat Leahy pushed more presence and engagement and USGS leadership with CCSP. We’ll show up and we’ll be engaged.


Provides focus for identifying shared priorities and development of joint funding, planning, and implementation.


USGS has couple 10’s of millions, NASA is at ~500M (decreasing)

NOAA chairs/heads the office (CCSP)


Secretary Kempthorne has embraced Climate Change as an issue to push forward.

What does Geology have to do to be a significant player and contributor? What is our niche?
We describe how the Earth System works – and the characterization and understanding that is required to understand future responses to climate change and to inform policy/management.
Who do you go to assess status and trends in terrestrial systems? That is a niche for the USGS.
“Change” provides a driver/requirement for appropriate information and for the application of information and understanding we develop as part of our diverse programs (though they may not be “climate change” focused or designed with climate change applications in mind).

Overarching Themes: Integration & Translation


Climate change absolutely requires engagement across the USGS disciplines, including geology. Integration of information is a recurring theme and a challenge. Much information we collect is “relevant” but that does not ensure that it can or will be “integrated” to respond to research and application needs defined w.r.t. climate change. Further, information and data must be translated into products/tools/applications that allow it to be used to inform policy and management effectively and appropriately. Again, planning and implementation must consider the needs to integrate and, ultimately, use the resulting information.
· Data Standards 

· Multi-spatial “Characterization” – bridging the gap between needs to understand processes and characterize systems on local, regional, national and global scales is required and must be considered.
Geology – “Earth Surface Dynamics” (as a role/theme – not exclusive to the ESD program) how processes interact with the landscape to maintain and alter landscapes/ecosystems with climate change (on a variety of time scales) as an important driver. We don’t simply want to document or understand climate change as a process acting in the past and future – we want to link climate as a driver of environmental change so that policies to mitigate or adapt can be developed. Understanding the consequences of climate change, and the decisions we make in response, requires integrating understanding of climate changes and responses with broader elements of the earth system (other drivers, processes, and responses)
· How systems have changed in the distant past (Geology); Climate History and the History of resulting change to understand processes/linkages. Test bed for model simulations of “different” climate regimes and validation of our understanding of climate and earth systems. (Paleo-climate, Paleo-chronology, Paleo-ecology – across all relevant time-scales). This is a strength of the geologic discipline both in terms of the paleo-perspective and the analytical capabilities we have and support. There are needs to assess and develop appropriate technologies and apply them to build the observational base required at both local and regional spatial scales and across the various relevant temporal scales.
· Opportunity: Geologic Framework/Paleo as characterization within national and systematic efforts (NEON) to characterize across diverse, vulnerable, and “type” systems.

· GD Strength and Opportunity: Processes that drive changes at the earth’s surface; including basic processes that will interact with “climate change” processes (Sea-level rise). “Carbon-kinetics” particularly in terms of soils. Interactions between “climate” indicators and persistent processes (permafrost and coastal processes).
· Climate Change Drivers - Volcanos

· Scenarios of future change – what are the consequences of climate change
· What are the magnitudes of change and what do they mean for the public, for policy, and in terms of future change: What does 1 degree C mean, what does 1m sea-level mean? What are the range of likely drivers for scenarios? What is the current status of the landscape that defines the response (soils, morphology, etc.)? Are our “forecasts” correct (monitoring, validation)?
· For “policy” you need to provide confidence/probabilities for scenarios and what that means for policy. (Risk)

· 10 years from now we don’t want to say we simply monitored the impacts of climate change. 

· Translation is a key objective/issue

The GD and the USGS as a whole needs to focus on establishing the observations and understanding to support scenarios of the “consequences” of climate change on ecosystem, landscape and human elements so that informed decisions can be made.

· Monitoring  - Soils/Carbon distribution and content – and processes controlling distribution across diverse geologic/climatic settings. USGS strength/potential is to provide systematic and national “sampling and characterization” that includes vulnerable and “type” systems.
· Linking characterization of past conditions with assessment/monitoring of ongoing change and characterization required to model change, test models of change.

· Data Integration

· Decision Support
This “demands” an integrated approach across all the disciplines including the social scientists. It’s all about “integration”, transcending scales. Integration of all we do.
· **Are there specific adaptations/mitigation strategies we can inform: CO2 sequestration.

· Upscaling/parameterizing process understanding to regional models or translating to other areas, downscaling from regional/global models to higher-resolution. Demand for multi-resolution characterization of the landscape.

PROJECTS:

· Sea-level rise: history, future impacts, risk and vulnerability

· Biogeochemical Cycling in Soils: Carbon accumulation and processes in soils: history, vulnerable systems, scenarios for change

· Basic understanding and targets for carbon sequestration.

· Interaction between ocean acidification changes in the carbonate cycle and coral health.

· Arctic (High-latitudes) change linking permafrost, sea ice and ecosystem change.

· Dryland ecosystems – sensitive response to drought/temperature
· Water – weathering and sediment cycling

· Methane Systems

Comments from the audience post-presentation of Breakout Group report: Need to recognize and highlight the value and unique nature of our long-duration stream-gauging efforts.

Ability within laboratories to characterize isotopic records, laser ablation, etc. etc – valuable laboratory/analytic capabilities – and a need to identify critical new capabilities.
For geology discipline paleo-climate and paleo-ecology is significant. Did we talk about specific areas of interest for paleo- investigations? We haven’t take systematic approach nationally; nor have we linked “near recent” time to modern records. (do we do tree ring work which provides that link?)

Marine cores are useful in mapping environmental change (forams) – black corals provide linking records.

More opportunity to work with modeling community to work with arrays of paleo-environmental data – but those are most useful when they are spatially extensive and multi-variate.

There is a growing interest in public health community about looking at public health impacts of climate change.

How much of USGS global change work is focused on past 10,000 vs. past 1,000 vs past 1,000,000 etc. (Most of effort is Holocene)? And what the focus should be?

Methane Systems

Impact on Ocean Circulation – collapse of Atlantic Circulation? Where is it within the Survey?

We can document past to test our understanding and validate models? Monitoring needs to be able to test forecast skills going forward and in “hindcast” modes through paleo-records.
Hazards Breakout Session comments on climate: Climate change changes coastal inundation, flooding, landslide, wildfire “risk”

Link between volcanos and climate change

Hazard monitoring systems may have application to climate change

Coring for paleo-history may relate to hazard records as well

Climate change results will reset thresholds for hazardous events and vice versa

Shifting recurrence intervals of hazards may have effects on climate change elements

Geomorphology/Geologic Mapping sits in middle of Hazards and Climate

As we think of using past as record we need to address two communities “climate change” and “land use” communities which we can tie together.

Health Theme discussion within Climate Breakout (linkage to Climate Change)
· Changing patterns of disease vectors – including dust, soil, water, sediments  and associated toxicants (interacting with changing land use patterns that in turn alter vectors)

· Processes and availability
· Characterization (Sources and Sinks, bio-availability)

· Physical loss of habitat (particularly involving land-use, sustenance)

· Impacts of changing “energy” mix – contaminants, pollutants

· Health Impacts of Changing water sources

· Processes/Cycling of toxic and health/relevant materials (mobility, bioavailability)

· Potential for remobilization with changing patterns of land-use, water use

· Restoration of abandoned lands or alteration to new uses

· Forced confrontation with environmental health risks

· What are environmental risks from lands, waters, and air as we shift our footprint on the land?

· How does hazard risk (human health element) change with altered flooding? Hurricanes? Etc.

Energy & Minerals Theme discussion with climate Breakout (linkage to Climate Change)
· Environmental Changes that change cost and availability of mineral and energy resources. (Loss of access, loss/increase of waters for production)

· Environmental impacts of shifting energy mix
· Pressures for alternate use of mineral producing lands
