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I.   Vision/Mission statement and Geographic Context for the North Central Climate Science Center (NC CSC) 
Vision
Uniting scientists, natural resource managers and decision makers in the North Central Region to identify and utilize the best available science in developing adaptation and mitigation strategies to the ever changing environment.
Mission
The NC CSC engages key stakeholders and partners, in developing or enhancing adaptation and mitigation strategy processes and tools using the best available science and management practices. Through an iterative and collaborative approach, the NC CSC will identify the high priority issues, particularly the science needs of the Landscape Conservation Cooperatives (LCCs), to provide the science to support mitigation and adaptation strategies. 

Geographic context for the NC CSC

The NC CSC contains parts of four Landscape Conservation Cooperatives (Plains and Prairie Potholes, Great Plains, Great Northern, and Southern Rocky Mountains).   Boundaries in all CSCs are fuzzy such that CSCs may cross these lines as the science questions dictate (Figure 1).   
[image: ]
Figure 1
The NC CSC also covers all or parts of ten states: Colorado, Iowa, Kansas, Minnesota, Missouri, Montana, Nebraska, North Dakota, South Dakota, and Wyoming.  The NC CSC University Consortium (NCUC) consists of nine University partners (Figure 2): Colorado State University (host university [CSU]), University of Colorado (CU), Colorado School of Mines (CSM), University of Nebraska-Lincoln (UNL), University of Wyoming (UW), Montana State University (MSU), University of Montana (UM), Kansas State University (KSU), and Iowa State University (ISU).  The Principal Investigator of the Host University serves as Chairman of the NC CSC University Consortium and represents the interests of these nine university partners. 
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Figure 2

II. Department of Interior (DOI) Climate Science Planning Process
Department of the Interior 
The Department of the Interior (DOI), Secretarial Order No. 3289, signed on September 14, 2009 and amended February 22, 2010 (Appendix I), established a Departmental approach for applying scientific tools to increase understanding of climate change and to coordinate an effective response to its impacts on tribes and on the land, water, ocean, fish and wildlife, and cultural heritage resources that the DOI manages.  The Order created a network of eight regional Climate Science Centers and a network of twenty-one regional Landscape Conservation Cooperatives.
Landscape Conservation Cooperatives
The Landscape Conservation Cooperatives (LCCs) are a network of public-private partnerships that provide shared science to ensure the sustainability of America's land, water, wildlife and cultural resources. The LCCs are landscape-scale applied conservation science partnerships that will support and enhance on-the-ground conservation efforts by facilitating the production and dissemination of applied science for resource management decision makers.   The LCCs will identify and seek to coordinate among existing relevant conservation partnerships, plans, agreements, and programs with the specific goals of identifying common needs for information and sharing information and science.   LCCs will communicate shared landscape-level priority science needs and conservation priorities to associated regional CSC.  
USGS National Climate Change and Wildlife Science Center
The USGS National Climate Change and Wildlife Science Center (NCCWSC) provides supervision and programmatic guidance to the eight regional DOI CSCs.  The NCCWSC and the DOI CSCs will provide fundamental scientific information, tools, and techniques that land, water, wildlife, and cultural resource managers and other interested parties can apply to anticipate, monitor, and adapt to climate change impacts. Much of the information and tools provided by the CSCs, including physical and biological research, ecological forecasting, and multi-scale modeling, will be in response to the landscape-level priority needs identified by the LCCs, as well as the cross-sectoral needs of other agencies and communities in the region.   
DOI North Central Climate Science Center
The Secretary of the Interior announced the intent to create the DOI North Central Climate Science Center (NC CSC) on October 21, 2011.  The NC CSC is operated by the NC CSC University Consortium, headed by Colorado State University, and located in Fort Collins, Colorado.  Final approval for the creation and initial funding occurred in June 2011.  The role for the NC CSC is to provide an organizational structure to work among the many Federal, Tribal, State, university, and NGO partners on landscape-level, climate science issues (Figure 3).   
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Figure 3

III.   Goals and Objectives of the NC CSC
The major goal of the NC CSC is to provide best available science and syntheses regarding the impacts of climate change on regional ecosystems and cultural resources. The science will be used to co-develop decision-support tools and information sources for resource managers, decision-makers and other stakeholders. 
The objectives to meet the goal are: 
- Understand climate impacts and consequences on key regional sectors, natural and cultural resources, and ecosystem goods and services; 
- Evaluate vulnerability of major regional assets and sectors taking a social-ecological perspective that includes assessment of adaptive capacity and considers human livelihood, health and safety; and 
- Develop and improve decision support tools in collaboration with stakeholders to evaluate (alternate) response strategies to address climate change issues. 
The goal will be met through integrated, cross-disciplinary analysis, synthesis of information across scales and sectors throughout the region, and ongoing and effective, iterative engagement with managers, decision makers and the public.  The NC CSC will not duplicate the efforts of either the LCCs or other agency scientists, but will serve as a supportive conduit between the resource managers and the scientists to assist in understanding the needs of the managers, improve the data integration and the delivery of information.

IV.  Operational Structure
Executive-level oversight of the NC CSC is provided by a Stakeholder Advisory Committee (SAC) (Attachment II) that is composed of individuals from Federal, State, and Tribal agencies.  The SAC may also contain several non-voting members from the scientific community to ensure a broader discussion of priority science issues.  Initially, these ex officio members will be the Lead University PI for the NC CSC University Consortium and the NCAR Director of Applications.  The Chairman of the SAC will be the USGS Regional Executive for the Rocky Mountain Area.  In general, meetings and/or conference calls will occur on an as-needed basis.  In person meetings will need to occur at least once a year.  An annual Fall meeting could provide an opportunity to review annual progress and plan science activities for the new fiscal year.
The Center Director is responsible to develop a five-year Science Agenda.  The Science Agenda will be prepared, reviewed, and published no-less that once every five years.  The Science Agenda provides a broad strategic review of the science needs and priorities in the North Central region.  The Science Agenda addresses research needs, monitoring needs, information management issues, and identifies the needed skills needed to implement the science needs.  The SAC will review and comment on the draft Science Agenda.  The SAC Chair will transmit SAC comments to the Center Director with instructions on means of resolving concerns.  The intent is to ensure broad support by the SAC.  A revised draft Science Agenda will then be submitted to the NCCWSC for review.  Once approved at this level, the Science Agenda will enter the publication process and be published as a USGS Open File Report.  The final step is for the USGS Associate Director for the Climate and Landuse Change Science Mission Area to forward the final Science Agenda to the DOI Climate Change Working Group for an informational review.
The Center Director is responsible to develop an annual Science Plan.  The Science Plan identifies specific Tasks that are needed to implement the research priorities identified in the Science Agenda.  Ad Hoc Science Committees, composed of knowledgeable scientists from government agencies, universities, and NGOs, will be formed and charged to outline the process that is necessary to accomplish each Task.  The Center Director will Chair each Ad Hoc Science Committee and will select the individuals to serve on the Committees.  The Committees have the freedom to partition Tasks into more workable Subtasks and have the freedom to decide how Tasks or Subtasks will be staffed and funded.  Funding options are to ‘sole-source’ a Task – Subtask to a specific group of scientists or to conduct a targeted RFP to USGS Science Centers, consortium universities, and other NC CSC partner institutions. In any event, all principal investigators will need to develop a proposal outlining methodology, staffing, funding, deliverables, and a time-line necessary for the completion of the identified Task – Subtask.  The Center Director will ensure that all proposals are peer-reviewed before awards are made.  Once a draft Science Plan is completed, the SAC will review and comment on the plan.   The SAC Chair will transmit SAC comments to the Center Director with instructions on means of resolving concerns.  The intent, once again, is to ensure broad support by the SAC.  Once a final draft has been completed, the Center Director will have the Science Plan reviewed and published on the NC CSC website.
The Center Director is also responsible to develop an Annual NC CSC Report that records the science progress for the most recent fiscal year, science plans for the upcoming fiscal year, any staffing opportunities, and any other issues of importance.  The annual Report will be submitted to the SAC for their annual meeting and to the NCCWSC.

V. Research Principles

The NC CSC, working with partners, will provide the best available scientific information on regional climate trends, including changes in seasonal temperature, precipitation, snowpack duration, severe weather, and abrupt events.  These data can be used to assess the probability and consequences of changes in (1) wildfires, floods, insect outbreaks, and other natural disturbances; (2) water temperature, water flow, and water availability; (3) plant and animal biodiversity, phenology, and habitats; and (4) nonnative plant and animal invasions in wildland and managed lands .  The direct and indirect consequences of regional climate change will guide decisions on downstream water allocations, agriculture, conservation and land-use management, energy development, social-economic sustainability, and human health. 
The research will include integrative analysis and incorporate various observational data sets and models to assess current and future vulnerabilities and adaptive strategies. The analysis will quantify and qualify how the climate is changing, identify ecosystem effects and likely consequences, and work with stakeholders and decision makers to assess possible outcomes associated with different management options and adaptation strategies.  This multi-faceted approach represents a comprehensive and coordinated strategy for understanding climate change and its impacts across the region as well as the consequences of different actions.  

Methods to address issues and maintain iterative communications between all partners include:
· Develop a stronger and effective two-way interaction between resource managers and researchers to co-develop and implement needed information and evaluation products and tools including training on those tools. 
· Develop interdisciplinary working group’s composed of researchers and practitioners in the “co-production of knowledge[footnoteRef:1]” (Ostrom, 1999) of suitable information for various sectors, natural and cultural resource managers, and science disciplines.  [1:  “co-production of knowledge" that results in climate science informing but not prescribing decision-making, and decision-making informing climate science but not prescribing research priorities (Ostrom, E. 1999).”

] 

· Build on existing activities and resources through collaborative approaches (Attachment IV). 
· Develop value-added efforts that fill gaps identified by resource managers and scientific communities including researchers. 
· Provide relevant and timely information to resource managers, the public, policy makers, decision makers, etc., through effective science communication. 
· Utilize social scientists in science teams to evaluate and determine the efficacy of the process to “co-produce knowledge”.
· Utilize social scientists to effectively communicate various messages from the NC CSC to various stakeholders including the public and decision makers.


VI.  Priority Science Needs
These priority science needs are a consolidation of the actual science needs identified by the four North Central Region LCCs (Appendix III).  Individual science studies will be developed to address these identified broad science needs.  

Basic climate change impact science for landscape conservation
Basic climate change impact science is needed in order to better plan and implement landscape level conservation.  Initial science efforts will be focused on climate change impacts in hydrology, invasive species management, and vulnerability assessments.   

Vulnerability Assessments - Several species found in the North Central Region are considered to be Threatened, Endangered, or At-Risk.  To better manage for potential climate changes, vulnerability assessments should be conducted for the Greater Sage Grouse, Lesser Prairie Chicken, Least Tern, and Ptarmigan.   

Invasive Species - Climate change may also further impact management of invasive species.  Questions remain on how future temperature and precipitation changes impact management of Cheatgrass, Kentucky Bluegrass, and Smooth Brome.  

Hydrology - Climate change is also expected to dramatically impact the structure and function of wetland and aquatic ecosystems.  Research is needed to better understand the future impacts on playa lakes, depressional wetlands, prairie rivers, prairie streams, and the prairie pothole wetland complexes.  Research is also needed to assess the potential effects of climate change on the Rocky Mountain freshwater ecosystems.

Science-based adaptation strategies for fish, wildlife, and plants for conservation on a landscape level
There is a need to have staff that can develop landscape conservation programs for groups of resource managers as well as work one-on-one to assist them use climate and land-use change information.  These efforts would contribute to the science, information, monitoring, and evaluation efforts that support an outcome-based adaptive management approach to landscape-level conservation delivery.   It is also critical that management actions, climate changes, or landscape condition changes be evaluated based on established fish and wildlife population-habitat objectives.

Basic climate data that has been downscaled to a level that supports local decision-making and that has been interpreted to describe impacts on priority species
NOAA, through its National Climate Predictions and Projections Platform (NCPP), is developing a state-of-the-art approach to deliver comprehensive regional climate information and facilitate its use in decision-making and adaptation planning.   As part of the NCPP development process, NOAA and the NC CSC will conduct pilot studies for three ecosystems in the North Central Region where potential climate change impacts will affect landscape-scale conservation efforts.  The three ecosystems are the Prairie Pothole Region (PPR), the Sage Steppe, and the Lodgepole Pine Forest.   The conservation issue for the PPR involves potential climate changes that cause major reductions in water volume, shortening of hydroperiods, and less-dynamic vegetation and that result in a less resilient ecosystem that cannot support historic levels of waterfowl and other wetland-dependent species.  The conservation issue for the Sage Steppe involves potential climate changes that cause major reductions in the dominant vegetative cover species (Big Sagebrush) and that result in a less resilient ecosystem that cannot support the sagebrush dependent species.  The conservation issue for the Lodgepole Pine Forest involves climate-insect interactions, coupled with forest-stand characteristics that resulted in epidemic levels of Pine Bark Beetles and the elimination of mature Lodgepole Pines.

Data integration, model development, and decision-support tools
Data management and integration is a critical and a necessary first step toward the development of models that forecast fish, wildlife, and plant species responses to environmental stressors including climate change and the development of decision-support tools to assist decision-makers with landscape level conservation.   Existing data standards need to be used whenever possible.  Methods need to be developed to incorporate existing monitoring programs such as the NPS and FWS Inventory and Monitoring Program, the USGS Breeding Bird Survey, and future observations from the NEON network.  Coordination is necessary with NCAR and the NOAA NCPP in order to provide guidance on the best usage of climate data products for impact analyses and resource management.

Work needs to be conducted to develop process-based landscape models that address complex wildlife and habitat questions.  Water is a key component for many ecosystem responses.  USGS is proposing to develop a National Hydrologic Model (NHM) to provide accurate estimates of total water availability, changes in the timing and source of flow, and measures of the uncertainty of these estimates.  Coordination with the NHM is necessary to ensure that potential CSC models can integrate with NHM model outputs.  

Models and decision-support tools need to be developed to predict vegetative changes in the Sage Steppe due to climate change and to Cheatgrass invasions.  Models of climate-insect interactions, paired with forest stand characteristics, may increase our understanding of outbreak tipping points and regional projections of future infestation of mountain pine beetle.  In addition, models and decision-support tools need to be developed to better predict how potential climate changes may impact the structure and function of wetland and aquatic ecosystems, in general, and how climate change may impact, specifically, playa lakes, depressional wetlands, prairie rivers, prairie streams, prairie pothole wetland complexes, and Rocky Mountain freshwater ecosystems.


VII.  Monitoring 

Appropriate levels of monitoring are necessary to create climate impact models, to assess the status and trends of key ecosystems, to implement adaptive management, and to evaluate adaptation strategies.  Monitoring is however expensive.  Appropriate levels of monitoring will be developed as necessary.  In the immediate timeframe, the NC CSC will visit with the National Park Service and the Fish and Wildlife Service to assess whether their Vital Signs Monitoring Programs can be used to assess status and trends of key ecosystems in the North Central Region.


VIII. Data Management Policy

The National Climate Change and Wildlife Science Center has written a policy regarding the sharing of data by collaborators funded partially or entirely by the NCCWSC and/or the CSCs (Appendix V). The objective of the policy is to ensure and facilitate full and open access to scientific data and data products. This policy is a binding condition for all NCCWSC and CSC supported projects.


IX. NC CSC Staff
NC CSC administrative and research staff will be added as direct funding and partner opportunities become available.  The USGS is providing initial staffing and funding for the NC CSC.  In addition, funds are provided to the Host University, CSU, to support postdoctoral fellows.  The draft Organizational Structure for the USGS staff includes a Center Director, administrative manager, and several research staff.  
	A.  Core Staff (USGS FTE)
		1. Center Director  
		2. Science Program Manager/Assistant
	
B.  Science Staff (Potential positions to be considered as resources become available) 
		1.  Senior Personnel 
2.  IT/Database Specialist
3.  GIS Specialist
4.  Postdoctoral Fellows 
5.  Project Coordinator
6.  Administrative Assistant

Ultimately, funds and staff from multiple DOI bureaus can be pooled to support the NC CSC.  Other research staff are available at numerous USGS Science Centers.  In particular, the USGS has hired Landscape Ecologists at several Science Centers to assist the LCCs with applied science questions and are key partners to the CSCs.  Other federal agencies, states, tribes, and other partners are also welcome to contribute additional resources.  Attachment II captures specific projects already being conducted by the partners (in some cases potential partners) that the NC CSC will leverage where applicable. 


Attachment I
	
THE SECRETARY OF THE INTERIOR
Washington
ORDER NO.  3289, Amendment No. 1 (Amended material italicized)
SIGNATURE DATE:  February 22, 2010
Subject:  Addressing the Impacts of Climate Change on America’s Water, Land, and Other 		      Natural and Cultural Resources 
Sec. 1  Purpose and Background.  Secretarial Order No. 3285, issued on March 11, 2009, made production and transmission of renewable energy on public lands a priority for the Department.  This Order establishes a Department-wide approach for applying scientific tools to increase understanding of climate change and to coordinate an effective response to its impacts on tribes and on the land, water, ocean, fish and wildlife, and cultural heritage resources that the Department manages.  This Order replaces Secretarial Order No. 3226, Amendment No. 1, issued on January 16, 2009, and reinstates the provisions of Secretarial Order No. 3226, issued on January 19, 2001.  
To fulfill our nation’s vision for a clean energy economy, Interior is now managing America’s public lands and oceans not just for balanced oil, natural gas, and coal development, but also – for the first time ever – to promote environmentally responsible renewable energy development.  Sun, wind, biomass, and geothermal energy from our public and tribal lands is creating new jobs and will power millions of American homes and electric vehicles.
The Department is also taking the lead in protecting our country’s water, land, fish and wildlife, and cultural heritage and tribal lands and resources from the dramatic effects of climate change that are already occurring – from the Arctic to the Everglades.  The realities of climate change require us to change how we manage the land, water, fish and wildlife, and cultural heritage and tribal lands and resources we oversee.  For example:
· 	New water management imperatives associated with climate change may require restoration of natural systems and construction of new infrastructure to reduce new flood risks or to capture early run-off.
· 	Strategies to address sea level rise may require acquisition of upland habitat and creation of wetlands and other natural filters and barriers to protect against sea level rise and storm surges.  It may be necessary to relocate certain iconic and culturally historic structures. 
· 	Shifting wildlife and habitat populations may require investments in new wildlife corridors.  
· 	New invasions of exotic species and new wildland fire threats due to longer fire seasons and more severe droughts will require innovation and more effective ways of managing the Department’s resources.  

The Department of the Interior, with its 67,000 employees and scientific and resource management expertise, is responsible for helping protect the nation from the impacts of climate change.  In particular the Department must:

· 	Adapt its water management strategies to address the possibility of shrinking water supplies and more frequent and extended droughts to continue to supply drinking water to more than 31 million people and irrigation water to 140,000 farmers. 
· 	Wisely manage millions of acres of parks, refuges and other public lands, and prudently exercise its shared responsibility for managing the 1.7 billion acres of the U.S. outer continental shelf.  
· 	Conserve and manage fish and wildlife resources, including over 800 native migratory bird species and nearly 2,000 federally listed threatened and endangered species.  
· 	Protect cultural and archaeological resources and iconic structures that may be affected by climate change.
· 	Address the impacts of climate change on American Indians and Alaska Natives, for whom the Department holds trust responsibilities on behalf of the Federal government. 
· 	Continue to provide state-of-the art science to better understand the impacts of climate change and to develop science-based adaptive management strategies for natural and cultural resource managers.
· 	Continue its work to quantify the amount of carbon stored in our forests, wetlands, and grasslands, identifying areas where carbon dioxide can be safely stored underground, and ways to reduce the Department’s carbon footprint.

Sec. 2   Authority.  This Order is issued under the authority of Section 2 of Reorganization Plan No. 3 of 1950 (64 Stat. 1262), as amended.

Sec. 3   Coordinating the Department’s Response to Climate Change Impacts on Our Resources.  The Climate Change Response Council within the Office of the Secretary is renamed the Energy and Climate Change Council (Council).  The Council will execute a coordinated Department-wide strategy to address renewable energy efforts and to increase scientific understanding of and development of effective adaptive management tools to address the impacts of climate change on our natural and cultural resources.  The Energy and Climate Change Council will be composed of the Secretary (Chair), Deputy Secretary (Vice-Chair), Counselor to the Secretary (Vice-Chair), Assistant Secretaries, Bureau Directors and the Solicitor.  The Council will help coordinate activities within and among the Department’s agencies and bureaus to develop and implement an integrated strategy for responding to renewable energy efforts and climate change impacts involving the resources managed by the Department.  The Department’s Energy and Climate Change Council will also coordinate its energy and climate change activities with all relevant Federal Departments and agencies including, but not limited to, the Council on Environmental Quality, the Office of Energy and Climate Change, the Office of Science and Technology Policy, the National Science and Technology Council, the Department of Agriculture, the Department of Commerce, the Department of Defense, and the Environmental Protection Agency. 
The Energy and Climate Change Council will implement Department-specific energy activities as described in Secretarial Order # 3285 (Amendment No. 1), and implement climate change activities through the following mechanisms:
	a.  Climate Change Planning Requirements.  Each bureau and office of the Department must consider and analyze potential climate change impacts when undertaking long-range planning exercises, setting priorities for scientific research and investigations, developing multi-year management plans, and making major decisions regarding potential use of resources under the Department’s purview.  These requirements were set forth in Secretary’s Orders No. 3226 and 3285, and remain in effect.  The organizational changes made by this Order will enable the bureaus and agencies to fulfill these planning requirements. 
	b.  DOI Climate Science Centers.  Management decisions made in response to climate change impacts must be informed by science and require that scientists work in tandem with those managers who are confronting climate change impacts and evaluating options to respond to such impacts.  Pursuant to P.L. 110-161, the United States Geological Survey (USGS) has been developing regional science centers to provide climate change impact data and analysis geared to the needs of fish and wildlife managers as they develop adaptation strategies in response to climate change.  These centers are currently known as “regional hubs” of the National Climate Change and Wildlife Science Center, and are being developed in close collaboration with Interior agencies and other federal, state, university, and non-governmental partners.  
The Energy and Climate Change Council will work with USGS and other Department bureaus to rename these regional science centers as DOI Climate Science Centers (Centers) and broaden their mandate to encompass other climate-change-related impacts on Departmental resources.  These eight Centers will synthesize and integrate climate change impact data and develop tools that the Department’s managers and partners can use when managing the Department’s land, water, fish and wildlife, and cultural heritage resources. 
	c.  Landscape Conservation Cooperatives.  Given the broad impacts of climate change, management responses to such impacts must be coordinated on a landscape-level basis.  For example, wildlife migration and related needs for new wildlife corridors, the spread of invasive species and wildfire risks, typically will extend beyond the borders of National Wildlife Refuges, BLM lands, or National Parks.  Additionally, some bureau responsibilities (e.g., Fish and Wildlife Service migratory bird and threatened and endangered species responsibilities) extend nationally and globally.  Because of the unprecedented scope of affected landscapes, Interior bureaus and agencies must work together, and with other federal, state, tribal and local governments, and private landowner partners, to develop landscape-level strategies for understanding and responding to climate change impacts.  Interior bureaus and agencies, guided by the Energy and Climate Change Council, will work to stimulate the development of a network of collaborative “Landscape Conservation Cooperatives.”  These cooperatives, which already have been formed in some regions, will work interactively with the relevant DOI Climate Science Center(s) and help coordinate adaptation efforts in the region.    
Sec. 4  Additional Departmental Action to Mitigate Climate Change.  In accordance with Secretarial Order No. 3285, the Department has prioritized development of renewable energy on public lands and offshore waters to reduce our dependence on foreign oil and to reduce greenhouse gas pollution.  This Order establishes two additional projects to mitigate climate change:  the DOI Carbon Storage Project, and the DOI Carbon Footprint Project.  Additional mitigation projects will be encouraged and supported by the Energy and Climate Change Council.  
	a.  The DOI Carbon Storage Project.  This project is being implemented under P.L. 110-140, “The Energy Independence and Security Act of 2007,” which gives the Department statutory responsibility to develop carbon sequestration methodologies for geological (i.e., underground) and biological (e.g., forests and rangelands) carbon storage.  The USGS has the lead in administering the Carbon Storage Project, but will work closely with other bureaus and agencies in the Department and external partners to enhance carbon storage in geologic formations and in plants and soils in a manner consistent with the Department’s responsibility to provide comprehensive, long-term stewardship of its resources.  The DOI Carbon Storage Project is vital for successful domestic and global geological and biological carbon sequestration efforts.
	b.  The DOI Carbon Footprint Project.  The project will develop a unified greenhouse gas emission reduction program, including setting a baseline and reduction goal for the Department’s greenhouse gas emissions and energy use.  The Assistant Secretary for Policy, Management and Budget will have the lead in administering the DOI Carbon Footprint Project, with the cooperation of all of the Department’s agencies and bureaus.
Sec. 5  American Indians and Alaska Natives.  Climate change may disproportionately affect tribes and their lands because they are heavily dependent on their natural resources for economic and cultural identity.  As the Department has the primary trust responsibility for the Federal government for American Indians, Alaska Natives, and tribal lands and resources, the Department will ensure consistent and in-depth government-to-government consultation with tribes and Alaska Natives on the Department’s climate change initiatives.  Tribal values are critical to determining what is to be protected, why, and how to protect the interests of their communities.  The Department will support the use of the best available science, including traditional ecological knowledge, in formulating policy pertaining to climate change.  The Department will also support substantive participation by tribes in deliberations on climate-related mechanisms, agreements, rules, and regulations.
Sec. 6  Implementation.  The Deputy Secretary is responsible for ensuring implementation of all aspects of this Order.  This responsibility may be delegated as appropriate.  This Order does not alter or affect any existing duty or authority of individual bureaus.
Sec. 7  Effective Date.  This Order is effective immediately and will remain in effect until its provisions are converted to the Departmental Manual or until it is amended, superseded, or revoked, whichever occurs first. 




Attachment II
Stakeholder Advisory Committee Membership

Chairman – Dr. Randy Updike, USGS Regional Executive for the Rocky Mountain Area
DOI – Landscape Conservation Cooperatives:
Plains and Prairie Pothole – Dr. Rick Nelson (FWS-R3), Coordinator
Great Northern - Yvette Converse (FWS-R6), Coordinator
Great Plains – Heather Whitlaw (FWS-R2), Interim Coordinator
Southern Rockies – Kevin Johnson (FWS-R6), Coordinator
DOI – Other
	Fish and Wildlife Service – Steve Torbit, FWS-R6 Associate Regional Director for Science
National Park Service – Tammy Whittington, NPS-IM Associate Regional Director for Science
Bureau of Land Management – Katherine Kitchell, Associate State Director for Montana
Other Federal
National Ocean and Atmospheric Agency – Dr. William Neff, Director, Physical Sciences Division, Earth Systems Research Laboratory, Boulder, CO
USDA Forest Service –Dr. Alison Hill, Deputy Station Director, Rocky Mountain Research Station, Fort Collins, CO
USDA Agricultural Research Service – Dr. Jack Morgan, Research Leader, High Plains Grassland Research Station
Tribal Representatives – pending government-to-government consultations
Ex Officio Members
Host University Principal Investigator - Dr. Dennis Ojima, Colorado State University
National Center for Atmospheric Research - Dr. Lawrence Buja, Director of Applications


Attachment III
LCC Science Needs for the North Central Climate Science Center

The LCCs are still in the early stages of organization and have not yet developed a Steering Committee approved list of science needs that they would like the NC CSC to address.  The LCCs have, however, provided a list of potential science needs to facilitate the discussion of science priorities for the NC CSC.  These listed science needs are not in order of priority:
1. Vulnerability Assessments – As the climate changes, fish, wildlife, and plant niches will shift over the landscape due to the changing physical environments that affect physiological tolerances of individual species.  Species will need to follow their environmental niche.  Questions remain on which species are most vulnerable to these environmental shifts.  Questions also remain on how best to facilitate possible species accommodations to these environmental shifts.  Each LCC has provided a list of priority species with their corresponding habitats.
a) PPP LCC – Linking species specific tolerances and threshold responses to climate change to management actions for those species?
b) GP LCC – How will climate change impact the habitats and guild(s) of species associated with five priority indicator species: Lesser Prairie Chicken, Arkansas River Shiner, Black-tailed Prairie Dog, Northern Pintail, and Snowy Plover?  How will reservoir releases impact river management?  How will variable flows impact migrating fishes?
c) GN LCC - greater sage grouse; burrowing owl; pygmy rabbit; American bald eagle; trumpeter swan; Lewis’s woodpecker; bull trout; Columbia spotted frog; sandhill crane;  upland sandpiper; Townsend’s big-eared bat; spotted bat; common loon; Canada Lynx; western pearlshell; long-billed curlew; westslope cutthroat trout; inland redband trout; flammulated owl; black-backed woodpecker; Northern leopard frog; wolverine; Pacific lamprey; grizzly bear; peregrine falcon; lesser scaup; Northern pintail; and sharp-tailed grouse.  How will the cumulative effect of energy development, climate change, and agricultural policies affect the conservation of the sage steppe?

2. Changes in Hydrology – Hydrology is a key driver to ecosystem resilience in many landscapes throughout the nation.  Managed and natural ecosystems are susceptible to variations in water storage, fluxes, and quality, all of which are sensitive to changes in the climate.  Climate changes will introduce increased variation and uncertainty to the nation’s water storage capabilities and hydrologic functions.
a) PPP LCC - How do will different climate scenarios, coupled with flood plain conservation actions, influence predictions of flooding risk?  How will future climate trends impact the conservation and management of isolated wetlands?
b) GP LCC – How will climate change impact the High Plains Aquifer recharge/discharge dynamics? How will climate change affect the functionality of playa lakes as a mechanism for High Plains Aquifer recharge?  How will future climate changes impact the playa lakes, depressional wetlands, prairie rivers, and prairie streams? How will climate change impact the surface water/groundwater conditions of the few (<10) remaining saline lakes that have functional springs?
c) GN LCC – How will climate change affect riverine systems both in terms of flows and temperatures?  Will such effects in montane systems differ from those in prairie streams?   Will montane wetlands continue to function as balances between groundwater discharge and surface water systems as precipitation changes?  Will there be a lengthening in the annual ice-free period that will affect breeding waterfowl, such as trumpeter swans?  Will there be an increase in wintering habitat for waterfowl, especially on rivers?  Will changes in precipitation affect movement of oil field contaminants from near surface aggregations into shallow aquifers?  Can projected hydrologic changes be integrated into decision support systems to inform managers about future connectivity of fish populations and those of other aquatic species?

3. Invasive Species – Many invasive species appear to tolerate a wider range of environmental conditions than native species which may allow them to respond faster and increase across the landscape due to changes in climate change and to altered fire regimes that result to changes in climate change.
a) PPP LCC - How do future trends in climate affect our ability to manage invasive species? How should we use uncertainty in those trends to optimize invasive species management?  
b) GN LCC – How is cheatgrass altering the ecological processes within the sage-steppe ecosystem? How are insect and disease outbreaks altering the ecological processes within the forest ecosystem?  Will livestock grazing systems need to be altered to lessen the ability of invasive species to spread?  Will tamarisk and Russian olive invasions be exacerbated by changing hydrology and increasing soil salinities in riparian areas?  

4. Landscape Level Conservation – Climate has a strong influence on the ecological processes that control structure and function of ecosystems.  Climate changes will affect growing season length, fire intensity and frequency, the timing and temperature of stream flow, and water availability, evapotranspiration, and drought.
a) PPP LCC – How do we link climate change scenarios with landscape and land cover change scenarios that would be especially useful to the LCC partnership in developing planning strategies for the future?
b) GP LCC - How will future trends in temperature and precipitation impact habitat structure and composition?  How can we manage habitat, on short-term and long-term, to adjust vegetative composition and structure to improve habitat use for priority species?    Conservation strategies for the management of habitats and species need to be evaluated and adapted to accommodate for climate change effects.
c) GN LCC – What landscape conservation tools are available to manage priority species and their habitats?  How can landscape connectivity be improved to promote the conservation of terrestrial and aquatic species?  How will climate changes affect fire intensity and frequency? How will energy development (including oil and gas, wind, and hydro-power) in combination with climate change impact various ecological processes and landscape viability for Greater Sage and Sharp-Tailed Grouse?  What management actions can be used on established fish and wildlife populations to improve the habitat and ecological integrity with projected climate and landscape changes?  How will prescribed fire and grazing regimes need to be altered to foster native flora and fauna within existing communities?  Is the migration phenology of waterfowl and other migratory birds changing?  How will changing landscapes affect the ability of flora and fauna to maintain critical connectivity for demographic and genetic processes?

5. Socioeconomic Research - How do we better understand the economic incentives for conservation with a changing climate?   What impact does climate change have on the kinds of decisions that can be made by public and private land-managers.   Can the oral histories of Native peoples be recorded and used to better understand adaptation strategies?

6. Energy Development – How does the development of domestic energy sources interact with climate change to impact conservation and management decisions about habitat?

7. Uncertainty - How do the uncertainties in climate change predictions impact the kind of decisions we make for conservation and management?  

8. Data Integration and Interpretation – There is a need to be able to archive, serve, and make data, information and knowledge available and useful to local resource management decisions.  There is a need for decision support system development, deployment, and evaluation.  How can data portals such as LCMAP and GIS systems such as ArcExplorer best be designed to meet the needs of fish and wildlife managers in the field?  Can the components of an ideal sage-steppe data layer be defined for land and wildlife population managers and can such spatial data be assembled across state, federal, and tribal boundaries?  Can methodologies based in artificial intelligence be used to project climate and land use change scenarios?  Are there statistical methods, such as Bayesian graphical models, that can be used to knit disparate Sage-Steppe data sets together to address large landscape questions?  How can structured-decision making and adaptive management best be implemented to allow local land managers the ability to integrate the effects of large landscape drivers (and other related ecological principles) into their site specific activities?




Attachment IV
Collaborative Leveraging Opportunities

These opportunities describe what the collaborating partners bring to the NC CSC ensure that the resources of the CSC are allocated in the most strategic manner and to avoid duplication of efforts.

· Great Northern LCC
http://www.greatnorthernlcc.org/
The GN LCC has begun the development of an online spatial data management capability called LC MAP in conjunction with USGS’ Fort Collins Science Center. Opportunities for partnerships will be explored.

· Great Plains LCC
http://www.greatplainslcc.org/

· Plains and Prairie Potholes LCC
http://www.doi.gov/lcc/Plains-and-Prairie-Potholes.cfm

· Southern Rockies LCC 
http://www.doi.gov/lcc/Southern-Rockies.cfm
· NOAA sponsored National Climate Prediction and Projections (NCPP) platform.  
The NCPP will provide the best available science to develop high resolution local and regional climate information to support decision making and adaptation planning.  This collaborative effort- initially among the National Oceanic and Atmospheric Administration (NOAA) Regional Integrated Science Assessment (RISA) and NOAA Earth Systems Research Laboratory (ESRL), the DOI Regional CSCs, the National Climate Assessment, NCAR and the LCCs- will develop consistent, documented, and vetted climate information tools for assessments of climate change impacts, risk, and adaptation.   
NCPP will support scientifically credible climate projection capabilities and products, through core activities, including engagement of key user communities, development of deliberate climate strategies, translation of climate information and to inform the regulatory and legal processes, the national coordination of the delivery of climate projections at regional and local scales, the development of information and software infrastructure for the integration of existing and planned downscaled data sets, and the organization of a broad-based effort for evaluating downscaling methods for U.S. applications.  
The NCPP approach will be to provide climate information as a flexible service that accommodates new information as the state of the science evolves. NCPP will promote standardization of approaches and tools, and will provide translational information, including analysis resources that support quality assessment, access and use of best available downscaled science information.
NOAA funding for NCPP is approximately $3 Million
· NOAA Interpreting Climate Conditions
The interpreting climate conditions program http://www.esrl.noaa.gov/psd/csi/ seeks to provide an explanation of evolving climate conditions and to assess their predictability. This activity will provide real time explanations of the causes of current and evolving climate conditions such as anomalous regional trends and extreme events having high societal and economic impacts.   Explaining the nature of regional climate change is key for decision makers who seek information to help guide their adaptation and mitigation strategies based on what they and their constituents are experiencing.  Of particular importance is ensuring that natural variability, when occurring, is not misunderstood to indicate that climate change is either not happening or is happening more intensely than the true human influence.  The goal is to provide routine, authoritative, and systematic explanations of the observed state of the climate system, specifically: U.S. seasonal and annual surface temperature and precipitation; U.S. extreme events and major climate anomalies, including drought, cold outbreaks, heat waves, floods, and severe weather; intensity of the hurricane season; and apparent abrupt regional changes. This attribution activity will enable NOAA to move beyond mere descriptions of conditions impacting society and the natural environment to providing physical explanations of why the conditions are occurring (for instance, assess relative contributions of natural or human-induced causes for an extreme event), to determine to what extent conditions are predictable, and to assess whether the conditions are likely to persist or recur.  Interpreting climate conditions to clarify the nature and causes for the impacts of current and evolving climate conditions is a critical first step for informing society of climatic vulnerabilities in particular regions and sectors, supporting both risk management and policy decisions.

· NCAR - Community climate modeling capabilities at global to regional scales.  
NCAR is a world leader in weather and climate science. It is responsible for the development of the global scale Community Earth System Model (CESM) and high-resolution Weather Research and Forecasting Model (WRF) now used by NOAA’s National Weather Service. The modeling capability allows NCAR to provide an environment where the climate and weather science communities can further develop the modeling tools and then apply, or target, simulations to specific applications in the area of climate and weather. Climate change research as part of the CESM activity is advancing through working groups, with a Climate and Societal Dimensions Working Group being initiated in spring of 2011. This working group offers a conduit for the regional climate science applications of DOI-CSCs to the model and data products development. In a broader sense, NCAR offers access to the national and international science community through its managing institution of University Corporation of Atmospheric Research (UCAR), with its more than 65 partner institutions world-wide. 
NCAR base funding from National Science Foundation (NSF) and other contracts is approximately $150 Million.
· NCUC Climate Change Educational Efforts
NCUC members incorporate climate change knowledge in the collective educational and public outreach efforts across the region.  Among these efforts, CSU – “Changing Climate” (http://changingclimates.colostate.edu); CU –hosts a series of educational videos and resources for citizens to learn about climate change and how the everyday choices affect the planet (http://learnmoreaboutclimate.colorado.edu/);  UW – “Finding the Balance: Energy and Climate” (http://www.uwyo.edu/enr/ienr/default.asp); KSU – has an Environmental Education Program for k-12 education (http://kpbs.konza.ksu.edu/educationandoutreach.html); State of Montana’s climate change website offers useful links and resources (http://deq.mt.gov/ClimateChange/default.mcpx).

· National Drought Mitigation Center (NDMC)
UNL, in partnership with the U.S. Department of Agriculture (USDA) Risk Management Agency, has developed the NDMC (http://drought.unl.edu/) to provide user-friendly decision-support systems to help people and institutions develop and implement measures to reduce societal vulnerability to drought.

· The National Integrated Drought Information System (NIDIS)
The National Integrated Drought Information System Act of 2006 (NIDIS Act PL 109-430) prescribes an interagency approach, led by NOAA, for the development and coordination of drought risk information to support proactive decision-making. The NIDIS goal as stated in the Act is to “Enable the Nation to move from a reactive to a more proactive approach to managing drought risks and impacts.” NIDIS was developed in partnership with the Western Governors Association, but is national in scope. NIDIS has three general tasks under its authorization: (I) Provide an effective drought early warning system that: (a) collects and integrates information on the key indicators of drought and drought severity; and (b) provides timely information that reflect state and regional differences in drought conditions; (II) Coordinate Federal research in support of a drought early warning system; and, (III) Build upon existing forecasting and assessment programs and partnerships. 

· University of Colorado’s Cooperative Institute for Research in Environmental Sciences (CIRES) National Snow and Ice Data Center (NSIDC)
NSIDC (http://nsidc.org/) was established as a national information and referral center in support of polar and cryospheric research. NSIDC excels in cryospheric data management and cryospheric research. The Data Center archives and distributes digital and analog snow and ice data, and offers hundreds of data products and related services to researchers, commercial applications users, and others worldwide. NSIDC also maintains online and other information about snow cover, avalanches, glaciers, ice sheets, freshwater ice, sea ice, ground ice, permafrost, atmospheric ice, paleoglaciology, and ice cores.
NSIDC is primarily funded at the project level by the National Aeronautics and Space Administration (NASA), NSF and NOAA.

·  University of Colorado’s Institute of Arctic and Alpine Research (INSTAAR) 
INSTAAR develops scientific knowledge of physical and biogeochemical environmental processes at local, regional and global scales, and applies this knowledge to improve society's awareness and understanding of natural and anthropogenic environmental change. The world's high-altitude and high-latitude regions are the Institute's traditional focus due to their sensitivity to environmental change.

· Rangeland Resources Research Unit Climate Change Research in the Great Plains 
USDA – Agricultural Research Service – Rangeland Resources Research Unit has conducted manipulative climate change field experiments evaluating the effects of global changes on the ecology of semi-arid grasslands in the western Great Plains.  An Open Top Chamber experiment (1995-2001) investigated the impact of doubling ambient CO2 on the Colorado shortgrass steppe.  The current Prairie Heating and CO2 Enrichment (PHACE) Experiment (2005-current) is studying how combined CO2 enrichment, warming and altered precipitation patterns are effecting NPP, nutrient cycling, invasive weeds, trace gas fluxes, and other important attributes of the mixed-grass prairie of south-eastern Wyoming.  This group has also used Bowen ratio energy balance towers to evaluate the impacts of livestock grazing on fluxes of CO2 and water, and is studying the impacts of livestock grazing on wildlife.  Information from these and similar experiments will be available to modelers and others interested in the impacts of climate change and management on grassland ecology and trace gas fluxes.  

· National Wildlife Research Center interest in the effect of climate change on Invasive Species 
USDA – Animal and Plant Health Inspection Service – National Wildlife Research Center has interests in how climate change may affect invasive species distributions across the landscape and how climate change may impact risk for zoonoses and other pathogens that could affect domestic animal health.

· US Forest Service (FS) in partnership with USGS Experience and Projects in Natural Resource Climate Change Adaptation Research 
USDA – FS – Rocky Mountain Research Station has considerable experience in natural resources climate change adaptation research and worked in partnership with USGS on the Fire Research and Management Exchange Systems, Wildland Fire Decision Support system, and the Wildlife Habitat Response Model.

· Natural Resources Conservation Service (NRCS) Snow Survey and Water Supply Forecasting Program
 USDA – NRCS works to help landowners conserve natural resources in efficient, smart, and sustainable ways.  NRCS has developed the Snow Survey and Water Supply Forecasting Program (SNOw TELemetry (SNOTEL) - http://www.wcc.nrcs.usda.gov/snow/) to provide snow and water content data for high elevations across the Western U.S.

· MSU/UM Institute of the Environment
This is proposed effort to address the climate impacts for Montana and the region through science and engineering.  It will draw on Montana’s benchmark ecosystems for discovery, education, and inspiration. http://environment.montana.edu/sites/default/files/resources/whitlock_IoE_meeting_9-8-11.pdf

· USGS Science Centers
The USGS has many science centers across the NC area that are heavily involved in climate science.  Of particular note are the various Cooperative Fish and Wildlife Research Units at most of the land grant universities, EROS Data Center (Sioux Falls), Fort Collins Science Center, Northern Prairie Wildlife Research Center, and Northern Rocky Mountain Science Center (Bozeman), Rocky Mountain Geographic Science Center (Denver), and Water Science Centers in each state.

·  Regional Integrated Sciences and Assessment (RISA)
The NOAA-funded Regional Integrated Sciences and Assessment (RISA) programs will have close connections with the CSC programs. For the NC CSC, the Western Water Assessment (WWA) RISA (based at the University of Colorado and co-located at the David Skaggs Research Center) is the only RISA in the region. The mission of the WWA is to identify and characterize regional vulnerabilities to and impacts of climate variability and change, and to develop information, products and processes to assist decision makers throughout the Intermountain West. The WWA team has significant scientific climate expertise in both the physical and social sciences, as well as in legal and policy issues. WWA scientists will be a valuable resource for the NC CSC in terms of conveying the lessons learned from over 10 years of co-producing climate science with decision makers, resource managers, and planners in the Intermountain West.  Further, WWA is also a partner in the Southwest Climate Science Center. This provides a unique opportunity for bridging across the CSC enterprise.

· BOR

· NEON 



Attachment V

National Climate Change and Wildlife Science Center and DOI’s Climate Science Centers Data Sharing Policy

This document outlines the National Climate Change and Wildlife Science Center (NCCWSC) and DOI’s Climate Science Centers (CSCs) policy regarding the sharing of data by collaborators funded partially or entirely by the NCCWSC and/or the CSCs. The objective of this policy is to ensure and facilitate full and open access to scientific data and data products. This policy is to be considered a binding condition for all NCCWSC/CSC-supported projects. 

As used in this document, the term “data” refers to raw data, processed data, published data, field notes, observations and supporting documents. It includes data generated by experiments, models, simulations and by observations at specific times and locations as well as any custom code or applications that were developed to aid in data analysis or transformation and are necessary to understand the data. Code and applications must include adequate documentation and/or within code comments to understand the function. 

The NCCWSC/CSCs are committed to the establishment, maintenance, validation, description, distribution, and long-term availability of data. Therefore: 

1. Compliance with this data sharing policy is required. Exceptions to this policy sought by the PI must be fully documented and agreed to by the PI(s) and approved by the appropriate NCCWSC or CSC director prior to the funding of the project. 

2. Project proposals submitted to the NCCWSC and the CSCs for funding must include a written data management plan consistent with the NCCWSC/CSC Data Management Policy and Guidance (forthcoming) which defines the structure of the project data management plan and requirements for addressing all aspects of the data life cycle. 

A project’s data management plan must accompany the project proposal and include the following: 

a. Describe how new data will be collected or existing data will be leveraged or reused; 

b. Identify data with any limitations on access or reuse (e.g., sensitive data, proprietary sources, restricted data, specific software required to read or extract project data); 

c. Articulate quality assurance and quality control procedures; 

d. Agree to provide metadata for all data sets and data products to the currently supported FGDC standard; 

e. Identify anticipated data types and their formats; and 

f. Specify how data will be transferred to NCCWSC/CSC custody or a third-party repository. If a PI chooses to make their data available through a third party, they are still obligated to provide the NCCWSC/CSC with all raw data, processed data, field notes, observations, and metadata. 

3. PI(s) are expected to share the data, data products, samples, physical collections, and other supporting materials created or gathered in the course of work funded by NCCWSC/CSC. 

a. Expected project products must be defined in the project proposal. 

b. If release of the samples or physical collections poses a significant burden or would not be useful to other researchers, this limitation must be described in the project proposal. 

c. Data deemed sensitive or privileged must be identified and appropriately labeled by the PI(s) upon transfer to the relevant NCCWSC/CSC. Policies for access to these data must be negotiated between the PI(s) and the NCCWSC/CSC when the proposal is accepted for funding. 

d. Investigators making use of proprietary data or restricted project data from partners must make clear in their proposal what information, data, and conclusions can and cannot be released to the public upon conclusion of the project or whether there are defined sunset times involved. 

e. This policy does not supersede the legal requirements imposed upon organizations to restrict public access to data. However, such legal requirements restricting access must be clearly stated in the project proposal and scopes of work. Information access restrictions will be taken into account during the proposal review and ranking process. 

f. The NCCWSC/CSCs will not release data in violation of court decisions or that are part of ongoing court cases. 

4. Release of data and associated products at the conclusion of the project into the public domain is the de facto policy; requests to limit or delay public access to products must be negotiated with NCCWSC or CSC director and documented in writing, prior to beginning the project. Requests to delay public access cannot extend past two years from the conclusion of the project. Conclusion of the project is defined as the date upon which final deliverables are due for submission to the NCCWSC/CSC as stated in the project proposal. 

5. For projects making long-term observations or monitoring, data collected in a calendar year must be made public within 90 days from the end of the calendar year unless an exception is negotiated between the PI(s) and the NCCWSC/CSC director and documented in writing when the proposal is accepted for funding. 

6. PI(s) shall be responsible for the quality, completeness, and description of the data, metadata, and associated products. After the data and metadata are deposited with the relevant NCCWSC/CSC, the NCCWSC/CSC assumes responsibility for the archiving, persistence of, and access to, the data, metadata, and ancillary holdings. If it is appropriate for data to be preserved in a repository other than the CSC, the maintenance approach must be defined in the proposal and must be approved by the NCCWSC/CSC director. 

7. Robust metadata that fully and accurately describes the dataset and ensures its fitness for use are required when data are deposited with the NCCWSC/CSC. Appropriate standards and format will be identified by the NCCWSC/CSC enterprise. If research reuses or leverages an existing data set, the metadata for research projects must cite the source data reference and link to the data. 

8. PI(s) are responsible for depositing appropriate samples and physical collections associated with their research in an established and recognized repository within their discipline. 

9. PI(s) are required to preserve and transfer their data and data products to the NCCWSC/CSC in commonly accepted standards needed for long-term climate science research. 

10. The NCCWSC/CSCs strongly encourage use of open standards and widely-recognized formats such as delimitated plain-text for tabular data, JPEGS for images, and Acrobat PDFs for scanned documents. A complete listing of approved formats by data type can be found in the NCCWSC/CSC Data Management Policy and Guidance (forthcoming). 

11. Data that rely on licensed software for access, evaluation, and use must be identified in the project proposal, and proprietary formats and software must be documented in the metadata. Such data must be extracted from the proprietary software and submitted in a non-proprietary, delimited, “plain-text” format with documentation of character-encoding. 

12. Data must be cited and referenced in publications and other media using a bibliographic reference similar to that used for journal articles in a format identified by the NCCWSC/CSC Data Management Policy and Guidance (forthcoming). 

13. University researchers and researchers from non-governmental organizations will retain principal legal rights to intellectual property developed under NCCWSC/CSC research activities in accordance with their funding agreements. 
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Attachment VI

Acronyms

		BLM
	Bureau of Land Management

	BOR
	Bureau of Reclamation

	CESM
	Community Earth System Model

	CSM
	Colorado School of Mines

	CSU
	Colorado State University

	CU
	University of Colorado

	DOI
	Department of Interior

	ESRL
	Earth Systems Research Laboratory 

	FS
	U.S. Forest Service

	FWS
	U.S Fish and Wildlife Service

	GHG
	Greenhouse gas

	GIS
	Geographic Information System 

	GNLCC
	Great Northern Landscape Conservation

	GPLCC
	Great Plains Landscape Conservation

	ISU
	Iowa State University

	KSU
	Kansas State University

	LCC
	Landscape Conservation Cooperatives

	MSU
	Montana State University

	NASA
	National Aeronautics and Space Administration

	NC CSC
	North Central Climate Science Center 

	NCA
	National Climate Assessment

	NCAR
	National Center for Atmospheric Research 

	NCCWSC
	USGS National Climate Change and Wildlife Science Center

	NCPP
	National Climate Prediction and Projections 

	NCUC
	North Central University Consortium 

	NDMC
	National Drought Mitigation Center 

	NEON
	National Ecological Observing Network

	NGO
	Non-governmental organizations

	NIDIS
	National Integrated Drought Information System Act of 2006

	NOAA
	National Oceanic & Atmospheric Administration

	NOAA
	National Oceanic and Atmospheric Administration

	NPS
	National Park Service

	NRCS
	Natural Resources Conservation Service 

	NSF
	National Science Foundation

	NSIDC
	National Snow and Ice Data Center

	PHACE
	Prairie Heating and CO2 Enrichment

	RISA
	Regional Integrated Sciences and Assessment 

	SAC
	Stakeholder Advisory Committee 

	SIMP
	Science Implementation Committee 

	SNOTEL
	SNOw TELemetry

	U.S.
	United States

	UCAR
	University Corporation of Atmospheric Research

	UM
	University of Montana

	UNL
	University of Nebraska-Lincoln

	USDA
	U.S. Department of Agriculture

	USGS
	Unites States Geological Survey

	UW
	University of Wyoming

	WRF
	Weather Research and Forecasting Model

	WWA
	Western Water Assessment



	

	
	





1

image1.jpeg
lorth Central Climate Science Center





image2.jpeg
EXPLANATION
Landscape Conservation Cooperatives
in the North Central CSC Area

[ 6 Great Northern
7 Great Plains
13 Plains and Prairie Potholes

15 Southem Rockies

NORTH

~ CENTRAL

(12

North Central Climate Science Center

Northeast





image3.jpeg
R

BT





image4.jpeg
NC CSC Organizational Structure

National Climate
Change and
Wildlife Science
Center

LCCs

Plains and Prairie Potholes
Great Northern

Great Plains

Southern Rockies

NC CSC

Science

Partners

Federal Agencies

Tribal Nations and Institutions

The North Central University Consortium
Landscape Conservation Cooperatives

Federally Funded

Non-governmental Organizations

State Fish, Game and Natural Resources Agencies




