The following has two sections:

I: Recap of the presentation to all attendees 

II: Notes from the Breakout session (compiled by Judy Back)

I: Recap of the presentation to all attendees

Description (the unwieldy title):

Forecasting and Assessing1 the Ecosystem Consequences2 of Natural and Human Driven Change3: From extreme events through climate change4
Parsing out the unwieldy title:
1 Forecasting and Assessing: These are the “products” or objectives of the effort – to provide the observational and knowledge/research basis for evaluating “consequences”. The objective is to provide decision-support consistent with likely/forecast “scenarios” of change.

2 Ecosystem Consequences: This is intended to highlight the focus on landscape/ecosystems scales – and the consequences of change that should inform policy and management decision making.

3 Natural and Human Driven Change: The “system” view encompassed requires comprehensive consideration of both natural and human change – and the interplay of those two elements. How do natural processes interact with human land and resource use and decision-making to define the resultant change.

4 From extreme events through climate change: This effort spans the relevant scales over which ‘systems’ are influenced and change. The focus is on climate change first, but with the perspective that the vulnerability to change due to other processes (for example, hazards) evolves as the climate influence evolves. Climate first – but as a context for other processes; both human and natural.

This initiative has a “national” consistency aspect that provides context and integrates more regional (topically focused) elements. In this respect it is structured similarly to our existing national programs, including NAWQA, Coastal Program, etc. Much of the national consistency derives from coordinated and integrated development of the observational basis for forecasting and assessing ecosystem change. A central piece is the:

Earth System Change Monitoring Network (ES(MN)

· This is the “characterization” piece that was identified in many of the retreat discussions as a fundamental strength and role of the USGS. It includes a number of substantial USGS assets (Seismic Monitoring, Geochemical Assessment, Geologic Mapping, NSIP, NASQAN, Status and Trends, NLCD, National Map) from all disciplines. It will require integration and enhancement of existing observational capacity – particularly in providing and integrating multi-scale observations that may be applied at large (national, regional) and small (state, local) scales.
· Requires partnership with other agency and interagency “characterization” efforts including NEON, GEOSS, IOOS at national and regional levels.

· Characterization will include both forward-looking monitoring and reconstruction/paleo “monitoring”. The objective is to provide records of past conditions (to develop and validate models), characterization of current conditions required for forecasts and assessments, and ongoing monitoring to ensure up-to-date characterization, to test models and forecasts, and to develop better tools.

· We intend this to be a substantial piece of the initiative – addressing the requirements for information integration that the Science Strategy identifies as a cross-cutting effort. In order to provide a direction for integration, and proved the value of integration to translating observations and information to application we propose the development of:
National Climate Change Impact Assessment (NC(IA)

· This will be a time dependent assessment, that will prove the value of robust characterization, integration of observational resources, and link process understanding and observations to provide “scenario” assessments that have application to decision-making.

· Assessment elements might include:

· 
Changing vulnerability of ecosystem elements and human elements (communities, infrastructure) in light of scenarios for climate change. For example, how will coastal inundation vulnerability change with various scenarios for sea-level rise.
· Identifying thresholds for ecosystem collapse or “state-change” in response to various scenarios for climate change.
· The Assessment will depend critically on the National Network (and integration of elements of that Network) as well as process-understanding developed largely through regional or “system-scale” focus efforts.

· Initial “proof of concept” development might focus on assessments targeted for specific DOI interests (NPS/FWS “networks) – for instance, sea-level rise vulnerability for National Seashores and Coastal Refuges. 

“System-scale” Focus Areas
We propose 3-5 system-scale “pilots” designed to address priority issues and provide tools (forecasts, visualization) of scenarios and consequences.

Pilots will:

a) be chosen to reflect vulnerable resources, populations (human and natural), DOI interests, or “change sensitive” systems that provide an opportunity to translate “system-specific” knowledge to regional or national application.

b) Provide a forum for development of multi-scale observations and test methods for crossing scales – informing large-scale assessments based on parameterization of “system-scale” processes or applying large-scale characterization to smaller (system-scale) forecasts and assessments.

c) Provide the context for research leading to process understanding required for broader assessment and forecast products.
d) Reflect priority issues and interactions identified by regional, State, and local partners and end-users

A variety of potential “pilot” system-scale efforts are possible including:

(a) Alaska – sea ice and permafrost melt.  Impact on energy and mineral development, infrastructure, ecosystems, Native Alaskans, etc.

(b) NW – Build on Puget Sound work, alteration of hydrologic systems (dam building and removal) in response to changing energy and resource priorities as they impact coastal resources

(c) SW – examine issues related to drought, including ecosystem and human health.  Water availability.  Ties in with water census.

(d) NE/California – urban/suburban impact near coasts – changes in delivery and impact of sediment and sediment-associated pathogens on coastal communities, economies, human and ecosystem health.

(e) SE/Gulf of Mexico - sea level rise, water supply, endangered species, hurricanes – the interaction of natural systems and human development in the context of changing sea-level and storm climatology. 

(f) Corals – interaction of human development and use with climate change driven changes in coral vulnerability (ocean acidification) to disease and other factors.

Other priority systems might include vulnerable island communities 

II: Notes from the Breakout session 

Landscapes Theme – 

$50 million
Participants:  John Haines, Randy Schumann, Bob Thompson, Peter Haussler, Gary Brewer, Marty Goldhaber, Wes Ward, Lisa Gaddis, Bob Szaro, Greg Desmond, Bonnie Murchey, Barry Rosen, Jon Kolak, Anne Kissinger, Rama Kotra, Judy Back

Tentative Title:

Forecasting and assessing the ecosystem consequences of natural and human-driven change:  from extreme events to climate change

The program will strive for national consistency, using NAWQA, as a model, and scalability (from region/system studies to National scale and from National scale to systems)

(1)  Earth System Change Monitoring Network – in partnership with GEOSS, NEON, and others
Existing monitoring systems would be upgraded and enhanced

Partner with other plans and partners who have sensor development(?)

Upgrade existing permafrost monitoring system

This will include data integration

It will target and integrate data that we have, including incorporating data from (but not limited to):

Geography:  Land Cover Data Base

Water:  NWIS

Geology: geochemical and geologic map databases

Biology:  Status and Trends, NBII?

The network will include paleo data in order to measure and forecast change.
(2) National Climate Impact Assessment

Will study the vulnerability of coastlines now and in the future.  

Where/when will climate change cause thresholds to be reached in various ecosystems?

Etc.

Elements would include:  Water resources, threatened land, ecosystem change, etc. and would have a time dependency (forecast) element.
(3)  Three to five pilot system scale studies

Products will include forecast scenarios.
Decisions for topics and products would be made by engaging partners

Suggestion was made to have pilots in different geographical areas of the country and explore different topics/issues in each region.  For example:
(g) Alaska – sea ice and permafrost melt.  Impact on energy and mineral development, infrastructure, ecosystems, Native Alaskans, etc.

(h) NW – Build on Puget Sound work

(i) SW – examine issues related to drought, including ecosystem and human health.  Water availability.  Ties in with water census.

(j) NE – urban/suburban impact near coasts?

(k) SE - sea level rise, water supply, endangered species, hurricanes.  

Constraints:

Science Strategy

Ocean Research Priorities

Politics, constituents, and economics

Observational component:

Place of study – sensitive, dynamic, vulnerable, urban fringe, thematic/process focus
Topic:  Forecasting ecosystem change from human and natural processes from extreme events to long-term change

Modeling consequences scenarios

Uncertainty is involved

Needs to be question driven – needs to answer questions at different scales.

Need to anticipate policy questions that will need to answer (how deep will the water be?  Will there be water to drink?)

Address complex system response related climate change
Climate change:  Sea-level rise on federal/DOI lands? Need to look at DOI lands initiative to see how we can expand it.  
Impact of climate change on urban [coastal] centers – includes coasts, urban to suburban, water availability, sea level rise, estuaries, dams, etc.  How will we help the mayors of these cities?  What do we offer them to do to change?
Includes impact on wildlife from Climate Change.  FWS looks at a suite of Wildlife Refuges.

Places most susceptible to drought.

Where?  A few pilot projects.  Goal is a National effort.  Working at system scales, targeted to specific problems of individual regions/systems.  With National consistency – e.g. consistent with existing Coastal Plan.

Characterization (at different scales):

· Needs to document change

· Rate of change

· Scenarios

· Choose four pilots:  NE, NW, SE, and SW and let higher ups decide.

These could each focus on different topics:  e.g. NW – Artic, ties in with energy
SW, ties in with drought/water use/sensistive ecosystems; NE – ties in with urban centers; SE – ties in with sea-level rise, hurricanes, water management, etc.

Partners:  Federal, State, Regional – need to include external funding

Need to resonate with people (coastal areas where people live?) and with DOI

Need to be able to engage partners.

What will we observe/collect?

Update from John’s writing:  Forecasting ecosystem change from human and natural processes from extreme events to long-term change

Product 1:  National Climate Change Impact Assessment (Observations) and Forecasting System  
· Time-dependent assessment.  Changing vulnerability in ecosystem shifts and loss over time.  Included research component that will be developed at the systems scale.

· Observe system as it is now

· Determine change

· Forecast consequences of change

Earth System monitoring change network – includes paleo component and monitoring change

Monitoring

Data integration component

Challenge:  scalability 

Forecast tools, including visualization, and scenario building

Five system-scale pilots:  


Alaska – Arctic issues.  What happens to Artic coastal systems as permfrost thaws.  Energy tie


NW – Hazards, urban ties


SW – drought, water management, ecosystem and human health ties


NE – urban issues


SE – sea level rise, water supply, endangered species, hurricanes.  What is the vulnerability to coastal storms today?  In 50 years?  What types of habitats will be most threatened?  What human infrastructure will need to be replaced?

Studies should speak to people and DOI and develop process understanding.
Product 2:  Host a workshop with partners.  Local regional drivers and every DOI partner.  Need external funding.  Some USGS competitive grants or joint agency competitive grants.  Partner with NEON.
Product 3:  Upgrade and integrate our monitoring and assessment infrastructure network – multi-scale and multi-discipline network.
Many programs have common elements that are not coordinated.

Big driver is climate change, which affects all scales:  National, park, coast, cities

Our information will be scalable for a range of customers – we have problems with this
Have pilots reflect the range of impacts/important places/customers

What will they get that they can use to make sound decisions?

Integration and expansion of existing work. 

Product:  What are the big questions to answer?

Describe rate of change => When will we have to put in levees.
Observations:

Research

Asses/Forecast/Translate

National Consistency

Characterization

Climate Change

Existing work

Paleo

National perspective
Process

Systems scale
Forecasts

