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A. Required Information
Hub Co-Directors
Al Rango, Hydrologist
USDA Agricultural Research Service
Rangeland Management Research Unit
Jornada Experimental Range
Las Cruces, NM 88003

Peter Stine, Research Scientist
US Forest Service, Pacific Southwest
Research Station
Sierra Nevada Research Center
Davis,	
  CA	
  95618	
  

USDA Co-Facilities
USDA ARS Jornada,
New Mexico State University
P.O. Box 30003 MSC 3JER
2995 Knox Street
Las Cruces NM 88003

USDA,	
  Forest	
  Service	
  
Pacific	
  Southwest	
  Research	
  Station	
  
1731	
  Research	
  Park	
  Dr.	
  
Davis,	
  CA	
  95618

Region
Southwest (see Figure 2, page 2).
Current Vitae of Co-Directors
See Appendix A
Proposed Time Commitments of Co-Directors
Al Rango, ARS
Jeanne Chambers, USFS
Peter Stine, USFS

0.50 FTE/yr
0.25 FTE/yr
0.25 FTE/yr

Regional Partners
See Figure 6, page 8, and Appendix B – Letters of Support.
Additional USDA Personnel
Las Cruces, NM: Deb Peters, Research Ecologist 0.25 FTE/yr; Kris Havstad, Supervisory
Scientist 0.25 FTE/yr; Connie Maxwell, Biological Science Technician 0.5 FTE/yr; Valerie
LaPlante, IT Specialist 0.25 FTE/yr; Scott Schrader, Physical Scientist, GIS Specialist 0.30 FTE/yr;
Bernice Gamboa, Program Support Assistant 0.20 FTE/yr
Pacific Southwest Research Station: (Multiple locations) 1.00 FTE/yr;
Rocky Mountain Research Station: (Multiple locations) 0.40 FTE/yr
NRCS: West Technical Support Center, Portland, OR 0.05 FTE: Other NRCS Technical Staff as
identified and assigned 0.45 FTE
Available Infrastructures and Resources
See Section C. I. page 6-7.
Funding Sources
Las Cruces, NM: USDA ARS 401-6235-150. Further Congressional Notification not required.
Davis, CA: FRRE01 2726
Portland, OR: NRCS support for personnel carrying out Hub activities as noted in Appendix C is
derived from NRCS's Conservation Operations account. Additional funding for field staff and
other indirect support may come from a variety of accounts, including mandatory Farm Bill
technical assistance accounts such as the Environmental Quality Incentives Program and the
Conservation Stewardship Program.
Legal Authority
The authorities for ARS to cooperate with or seek donations from non-Federal entities are 7
U.S.C. 450(a), 7 U.S.C. 3318(b) and (c), 15 U.S.C. 3710(a) and 7 U.S.C. 2269.
ARS research is authorized by the Department of Agriculture Organic Act of 1862 (7 U.S.C. 2201
note); Agricultural Research Act of 1935 (7 U.S.C. 427); Research and Marketing Act of 1946
(P.L. 79-733), as amended (7 U.S.C. 427, 1621 note); Food and Agriculture Act of 1977 (P.L. 95113), as amended (7. U.S.C. 1281 note); Food Security Act of 1985 (p.l. 99-198)(7 U.S.C.3101
note); Federal Agricultural Improvement and Reform Act of 1996 (P.L. 104-127; and Agricultural
Research, Extension, and Education Reform Act of 1998 (P.L. 105-185). The authorities for ARS

to cooperate with or seek donations from non-Federal entities are 7 U.S.C. 450(a), 7 U.S.C.
3318(b) and (c), 15 U.S.C. 3710(a) and 7 U.S.C. 2269.
The Forest Service is an agency within the US Department of Agriculture, comprised of three
branches, Research and Development, National Forest Systems and State and Private. The Rocky
Mountain Research Station, located in Fort Collins, CO, is a USDA facility. Forest Service: 16
USC 2101 et seq. http://uscode.house.gov/download/pls/16c41.txt. NRCS: Soil Survey Program,
16 U.S.C. 590a-f, 42 U.S.C. 3271 - 3274 (CFDA 10.903); GM 430 402 Subpart A 402.3
Legislative authority for the Soil Survey (selected authorities). Conservation Technical Assistance,
Pub. L. 74-46, Soil Conservation and Domestic Allotment Act of 1935, Sec. 1, 16 U.S.C. 590a;
Indefinite - Sec. 1., Indefinite - Sec. 6. National Resources Inventory, Pub. L. 95-192, Soil and
Water Resources Conservation Act of 1977, Sec. 2004, 16 U.S.C. 2004, Indefinite - Sec. 2004(a).
Indefinite authorization of appropriations - Sec. 2007. Plant Materials Centers, Pub. L. 74-46, Pub.
L. 95-192 (Note: for hyperlink to Pub. L. 74-46, use link below for snow survey; for hyperlink to
Pub. L. 95-192, use link above for National Resources Inventory.) Soil Conservation and
Domestic Allotment Act of 1935, Soil and Water Resources Conservation Act of 1977, Pub. L.
74-46 Section 1; Pub. L. 95-192 Sec. 2005, 16 U.S.C. 590a, Indefinite - Sec. 2005(a), Indefinite
authorization of appropriations - Sec. 2007. RCA Appraisal, 5-192, Soil and Water Resources
Conservation Act of 1977, Sec. 2006, 16 U.S.C. 2006, Report required by January, 2016.
Indefinite authorization of appropriations - Sec. 2007.
NRCS support for personnel carrying out Hub activities as noted in Appendix three of the SE
Proposal is derived from NRCS's Conservation Operations account. Additional funding for field
staff and other indirect support may come from a variety of accounts, including mandatory Farm
Bill technical assistance accounts such as the Environmental Quality Incentives Program, the
Conservation Stewardship Program, etc.
Notification of Congress of Hub activities and expenditures is necessary, as required by Section
726 of the FY 2013 Agriculture Appropriations Act.
NRCS legal authorities are: Soil Survey Program, 16 U.S.C. 590a-f, 42 U.S.C. 3271 - 3274
(CFDA 10.903); GM 430 402 Subpart A 402.3 Legislative authority for the Soil Survey (selected
authorities). Conservation Technical Assistance, Pub. L. 74-46, Soil Conservation and Domestic
Allotment Act of 1935, Sec. 1, 16 U.S.C. 590a; Indefinite - Sec. 1., Indefinite - Sec. 6. National
Resources Inventory, Pub. L. 95-192, Soil and Water Resources Conservation Act of 1977, Sec.
2004, 16 U.S.C. 2004, Indefinite - Sec. 2004(a). Indefinite authorization of appropriations - Sec.
2007. Plant Materials Centers, Pub. L. 74-46, Pub. L. 95-192 Soil Conservation and Domestic
Allotment Act of 1935, Soil and Water Resources Conservation Act of 1977, Pub. L. 74-46
Section 1; Pub. L. 95-192 Sec. 2005, 16 U.S.C. 590a, Indefinite - Sec. 2005(a), Indefinite
authorization of appropriations - Sec. 2007. RCA Appraisal, 5-192, Soil and Water Resources
Conservation Act of 1977, Sec. 2006, 16 U.S.C. 2006, Report required by January, 2016.
Indefinite authorization of appropriations - Sec. 2007.
Proposal Linkage to Mission Authorities of ARS and USFS
The hubs fit under the Purposes of Agricultural Research, Extension, and Education set forth at 7
U.S.C. 3101 and are part of ARS’ mission as defined through National Program 212 - Climate
Change, Soils, and Emissions.
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B. Project Narrative
I. Introduction
Managing natural resources and agricultural production in the Southwestern US has always been about
coping with climate variability (Diamond 2005, Egan 2006). Although the USDA Climate Change
Adaptation Plan (www.usda.gov/climate_change/adaptation/adaptation_plan.htm) outlines strategies and
actions designed to assess and mitigate climate change effects on agricultural production, and forestry and
natural resources relevant to the Southwest, these strategies have had limited success in this region.
Implementation is hampered by (1) inadequate scientific tools for interpreting climate change effects, (2)
distributed and diffuse databases and information sources, and (3) insufficient infrastructure for the
transfer of scientific information to agricultural and resource managers. The immediate challenge is to
develop accessible, relevant information and derived data products that a wide variety of users can adopt
to develop successful responses to climate change and to share their experiences with other users,
developers, and stakeholders.
We propose an interdisciplinary and inter-institutional framework with the goal of developing and
delivering science-based information and technologies to agricultural producers and natural
resource managers across the Southwest Region (Figure 1). The information and technologies, both
currently available and to be developed, will enhance and promote the management of agricultural
lands and natural resources within this ecologically diverse and climatically dynamic region.

Figure 1. Linkages	
  of	
  science and technology providers and technology transfer providers through USDA research and
technical communities for the Southwest (SW) Regional Hub. The ARS Rangeland Management Research Unit in Las
Cruces (Hub), NM, and the USFS Pacific Southwest Research Station (PSW) in Davis (sub Hub), CA, will interact with
the diverse stakeholders. Other ARS, Pacific Southwest, and Rocky Mountain Research Station (RMRS) units will be
actively involved.	
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Several key principles are embedded in our framework. First, USDA research units/programs and
technology transfer providers serve as co-leads at the core of this ecologically and climatically diverse
Hub, and serve to facilitate coordination among other entities. Second, USDA resources are directly
linked to relevant partnering organizations in the development and transfer of information and
technologies. Third, network entities will interact at any point in time and space with the diverse
stakeholder groups in information development and transfer. Our proposed model provides interactions
between the Hub and various stakeholders throughout the infrastructure. Also, programs and educational
materials will be distributed to all participating entities. These key principles are unique to this proposal,
and were designed specifically in response to this RFA.
Characteristics of the Southwest Region
The Southwest Region (SW), as delineated for the USDA regional hub network for risk adaptation and
mitigation to climate change, includes over 382 million acres in all or portions of 8 states (Figure 2) and
the US-affiliated Pacific Islands. Managing for responses to climate change are complicated by the highly
diverse landscapes of the region combined with high spatial and temporal variability in weather and
climate (Michaud et al. 1995; Mock 1996; Rajagopalan and Lall 1998; Simpson and Colodner 1999;
Sheppard et al. 2002; Leung et al. 2003a,b; Hereford et al. 2006). Landscapes span from extreme deserts
(hyperarid; annual precipitation <100 mm) to among the coldest and most mesic forested lands that face
critical biological diversity challenges in the US. Within this biophysical heterogeneity lies some of the
most productive and diverse agricultural lands in the US. For the five states (HI, CA, AZ, NV, and UT)
residing entirely within the SW, recent annual gross agricultural receipts (2009 statistics for HI and 2011
for the other 4 states) exceeded $50B (Gross Agricultural Receipts 2009, 2011). The rich matrix of
agricultural and other diverse ecological landscapes provide vital social-ecological connectivity between
interior and highly productive areas in coastal California, Hawai’i, the Western Pacific Islands, the Great
Basin Desert, and the hot deserts of the arid southwest. Complex patterns of land ownership and
management coupled with resource diversity require a range of data-driven products that integrate
different ecosystem services, spatial scales, and decision making models.
The biotic and abiotic
diversity, spatial
heterogeneity, and
topographic complexity
of SW landscapes require
high-resolution and sitespecific weather and
climate data for
development of useful
management tools
(Glassy and Running
1994; Thornton et al.
1997). Technologytransfer of weathercentric management tools
is hampered by the
relative inaccessibility
and scarcity of highquality, long-term
meteorological data in the
western US, and the
probabilistic nature of
long-term seasonal

	
  

Figure 2. The land types of the Southwest Region (adapted from USGS, 2001).
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forecasts and predictions of potential climate change (Lo et al 2011; Schneider and Garbrecht 2006;
Garbrecht and Schneider 2007; Barnston et al. 2000; Lim et al. 2011). New tools for interpreting climate
change effects will require disaggregation of probabilistic forecasts into weather scenarios that reflect
seasonal and annual variability around climatic means (Garbrecht and Zhang 2003).
This proposal is designed to link federal and non-federal research and extension organizations across
the SW Region into a viable hub to address the constraints on implementation of strategies for
adaptation to climate change that were identified in the USDA plan. We have four main supporting
objectives needed to attain our overarching goal:
1. Explicitly link through the USDA the diverse research activities among federal, regional, state,
and local agencies within the SW region that are related to climatic drivers and adaptation to
and/or mitigation of their effects on ecosystem services, including production of food and fiber.
2. Create transparent mechanisms for climate-related data management, access, analyses, and
interpretations that build on prior analyses and interpretations for use by science and management
communities, and in outreach to the general public.
3. Identify climate science information gaps that prevent successful adaptation to a changing climate
in SW agricultural and natural ecosystems, and develop collaborative approaches to obtaining the
needed information.
4. Utilize programs and technical committees of the regional Natural Resource Conservation
Service (NRCS) State offices, the Extension Service, and Non-Governmental Organizations
(NGO) to link with technology transfer partners to engage stakeholders throughout the SW
Region in conservation programs and educational activities.
Description of Hub Co-leadership
The Informational Memorandum dated June 18, 2013, that provided the cover to the RFA for these
USDA Regional Hubs specifically stated: “…USDA regional entities that have an interest in submitting
an application, but that cannot address all of the criteria, should consider partnering with other regional
USDA entities in submitting a joint proposal. Proposals that can address forests, range/pasture, and
agricultural systems within their region will be favorably considered.” A unique approach to a USDA
Climate hub is required in the SW Region as a result of the diversity of ecosystem types and services
provided by them, the range and variability of climatic conditions, and the breadth of agricultural and
natural resource stakeholders present in the region. To effectively address climate change-related
strategies in the SW, we propose interacting, collaborative co-leadership units with the Hub at the
Agricultural Research Services’ (ARS) Rangeland Management Research Unit at the Jornada
Experimental Range in southern New Mexico, and the sub Hub at the USFS Pacific Southwest Research
Station (PSW) location in Davis, California. Both locations are long-term, productive federal research
programs with excellent existing relationships with technical services at the NRCS, and with an unusually
broad range of science and technology stakeholders (Figure 1). In addition, these locations represent the
broader capacities of the USDA located throughout the region.
The ARS research program based at the Jornada in Las Cruces, NM was established in 1912, and
continues to operate as a scientifically relevant and nationally networked unit. The contributions of
Jornada scientists have resulted in scientific findings relevant to land management and public policy, and
numerous diverse, accessible, and well-documented and maintained data sets that can be used to address
local, regional and national-scale questions under a changing climate. The Jornada is, at its core, a longterm agricultural research program. However, in recent decades, this long-term research program has
been leveraged beyond a typical agricultural research facility. The involvement of Jornada scientists in a
broad array of national-level science programs and continental-scale research networks has positioned this
multi-dimensional scientific facility to be relevant to western rangelands and forests, their conservation,
and their management. The Jornada is engaged in climate change research in the Southwest through base
USDA funding, and via multi-university collaborations supported by the National Science Foundation,
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including studies of: long-term dynamics of arid systems in response to changing climate, effects of
shifting monsoonal precipitation patterns on native and exotic species, consequences of changing
hydrological regimes to regional ecosystem services (DEB 12-35828; EF10-65699), and the use of newly
downscaled climate change data as input to the Snowmelt Runoff Model for the entire Upper Rio Grande
basin. The Jornada is directly linked to 14 ARS research locations and work sites with over 225 scientists
working on critical agricultural problems across the SW region, especially within California and Hawai’i.
In addition, the Jornada is a member of numerous national-level networks of observatories, including the
National Science Foundation (NSF) supported Long Term Ecological Research Program (LTER) and
National Ecological Observatory Network (NEON), the USDA Long Term Agroecosystem Research
Network (LTAR), the NRCS Soil Climate Analysis Network (SCAN), and the National Oceanic and
Atmospheric Administration (NOAA) Climate Reference Network (CRN).
Representing the resources of the USFS within the SW Region, the PSW’s Davis location is well-located
in its geographic positioning between the Coast and Sierra Nevada Ranges, and within the agriculturally
rich Central Valley of California. It is within a few hours of six USFS R&D forest science laboratories,
10 experimental forests, ranges or watersheds (EFRs), and the National Forest System (NFS) Pacific
Southwest Regional Office. It is home of the University of California, Davis, a premier agricultural and
environmental academic institution in the US and globally, and a member of the USGS SW Climate
Science Center Alliance. PSW maintains a forest sciences laboratory adjacent to campus with scientists
representing all of the PSW research programs. The Davis sub Hub, as a member of the PSW, along with
the Rocky Mountain Research Stations (RMRS) carry out the research and development mission of the
USDA USFS in this Region and are world leaders in natural resources research. Their mission is to
develop and deliver scientific knowledge and technology needed to sustain forests and rangelands and
their benefits to society. Climate change research by PSW and RMRS scientists receives base funds and is
leveraged through extensive collaborations with universities, state and federal agencies, nongovernmental and private partnerships. The Stations work closely with other branches of the USFS, the
NFS, and State and Private Forestry (S&PF), with access to delivery of science and tools to their
networks. S&PF reaches across the boundaries of National Forests to State, Tribes, communities and nonindustrial private landowners to bring forest management assistance and expertise to a diversity of
landowners. Together PSW and RMRS have 13 forest science laboratories and 18 experimental forests,
ranges and watersheds within the SW Region.	
  
A.

Productivity

Over a century of scientific inquiry at the ARS Jornada has created an unparalleled record of published
research and associated data and metadata. Publication of > 2700 peer-reviewed papers has created a
significant and accessible contribution to a global understanding of arid and semiarid ecosystems, their
key ecological processes and properties, predictions for future dynamics, and important principles for
agriculture practices and land management. All information, including hundreds of relevant databases and
on-line tools, are openly accessible to the scientific community and the general public (see searchable
bibliography at: http://jornada.nmsu.edu/biblio).
Similarly, the PSW and RMRS have extensive research publication records and associated data and
metadata. USFS R&D in general, and PSW and RMRS in particular, produce and provide a wealth of
knowledge and tools about forest and rangeland ecosystems, including composition, structure, function
and management. Publications are available to the public through the online searchable TreeSearch
(http://treesearch.fs.fed.us). Many databases and online tools are available on PSW and RMRS websites
at the station, program and lab location levels. Stations work with Global Forest Information System
(GFIS), a collaborative initiative that allows sharing of forest-related information through a single
gateway. GFIS offers information exchange and dissemination tools for partners to share their
information resources easily through the gateway. Station scientists use the USFS Climate Change
Advisor’s Office newsletter and the Climate Change Resources Center to announce and circulate
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information about new climate change publications and tools that they have produced.
Selected recent publications (2011-2013) originating from participating scientists at these proposed coleadership facilities and their formal Hub partners reflect a significant record of research productivity
relevant to the intended purpose of this Hub (see Appendix D).
B.

Data Richness and Availability

Both ARS and USFS R&D are responsible for gathering and synthesizing or analyzing highly significant
data sets that yield critical insights in the ecological trends in the SW Region. For example, the USFS
R&D Forest Inventory and Analysis Program (FIA) provides the Nation’s continuous forest census since
the 1930s and the information needed to access the America’s forests. This program projects how forests
are likely to change in 10 to 50 years, enabling evaluation of whether current forest management practices
are sustainable. FIA reports on status and trends in forest area and location; in the species, size and health
of trees; in total growth, mortality, and removal by harvest; in wood production and utilization rates by
various products; and in forest land ownership. FIA has enhanced its program from periodic to annual
survey, increasing the capacity to analyze and publish data, and by expanding the scope of data
collections to include soil, understory vegetation, tree crown conditions, coarse woody debris, and lichen
community composition on subsample plots. Similarly, Forest Health Monitoring (FHM) is a national
program in S&PF designed to determine the status, changes, and trends in indicators of forest condition
on an annual basis. The FHM Program uses data from ground plots and surveys, aerial surveys, and other
biotic and abiotic data sources and develops analytical approaches to address forest health issues that
affect the sustainability of forest ecosystems.
The Jornada’s EcoTrends Project (www.EcoTrends.info) is an outstanding example of a collaborative
effort among state and federal agencies and institutions designed to promote and enable the use and
synthesis of long-term data to examine trends in the Earth's ecosystems (Peters et al. 2013). Since 2006,
the Jornada has led this effort to synthesize and make Internet accessible long-term datasets from 50
participating research sites and field stations, mostly across North America, including USFS R&D
Experimental Forests, Ranges, and Watersheds in the SW Region. The EcoTrends website is a portal to a
large and diverse collection of standardized datasets and their metadata (> 400 datasets), unique data
exploration, download, graphing and synthesis tools, and information about participating research sites

B	
  
Figure 3. (A) EcoTrends sites and long-term data sets with over 2600 data files from 69 datasets within the Southwest Region
are available through http://www.EcoTrends.info. (B) A partial showing of additional sites within the SW region where data
sets are available that could be brought into the EcoTrends database.
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and their parent agencies. These datasets, tools, and information are available to anyone who would like
to view trends in ecological variables for one or multiple sites or to pursue additional statistical analyses
of within-site and cross-site comparisons (e.g., Moran et al. 2008).
Within the Southwest Region, there are eight EcoTrends sites with > 2600 data files from 69 datasets that
are already collected and managed by the Jornada (Figure 3a). These sites are primarily USDA or NSF
supported, and are members of national-level networks. Three of the EcoTrends sites in the SW Region
are experimental forests or watersheds managed by PSW and RMRS, which are part of the national
network of 80 EFRs producing long-term data sets that are used to report on trends in climate, invasive
species, fire, water, species and other resources (Lugo et al. 2006). Long-term data from an additional 39
sites in the other six USDA climate hubs are maintained and accessible through the EcoTrends web site.
More importantly to this proposal are the many sites within the SW Region that could be brought into the
EcoTrends site to service the data needs of this and other Regional Hubs (Figure 3b).
C. Research Infrastructure and Capacity
Both the ARS and USFS R&D emphasize development and delivery of practical tools with application to
resource management. These tools are designed in collaboration with clients, including farmers, ranchers,
and land managers to address private and public lands in the US and on four other continents. The
Jornada home page (jornada.nmsu.edu) provides particularly good examples of readily accessible tools.
The Jornada provides field-based training, webinars, and one-on-one assistance for clients to apply these
tools to land management.
PSW and RMRS produce science knowledge, syntheses, assessments and tools applicable to land and
resources management of value to a wide spectrum of user groups and individual stakeholders, including
forest and rangeland managers, ranchers, growers, water managers and tribes. Climate change tools, such
as climate change vegetation projections, fire – climate change models, and vulnerability assessments at
species, watershed and ecosystem levels, are available on station websites, through publications loaded in
TreeSearch, and through the USFS Climate Change Resource Center’s website. Their Communications
and Science Applications and Integration staff areas deliver publications, webinars and tools through
established communication networks, newsletters, workshops and user-friendly articles and bulletins.
Science programs have individual webpages where additional tools, information and scientist profiles are
available.
Both ARS and USFS will commit FTE to the Hub. The Jornada will commit permanent FTE to support
activities of a regional hub. Al Rango, a senior ARS scientist and research hydrologist with over 35 years
of experience will serve as ARS co-leader of the SW Regional Hub. Two ARS Jornada scientists (Debra
Peters, Kris Havstad) will provide additional scientific expertise. ARS staff with expertise in GIS, IT
biological sciences, and program support will also contribute to the Regional Hub. Peter Stine, PSW
Director of Partnerships, a wildlife biologist with over 30 years of research experience, and Jeanne
Chambers, an RMRS senior scientist and research ecologist, will serve as co-leaders of the USFS SW
Regional sub Hub. Support staff, including a dedicated post-doctoral position, will also contribute to this
effort. Scientists from participating ARS units, all four PSW research programs and RMRS will provide
scientific expertise. Facilities include modern buildings with adequate office, conference, and laboratory
spaces to support all Hub activities.
Of particular importance to the SW Regional Hub is the infrastructure available for providing access to
source data, integrated data, and derived data products that can be employed by this network in both
research and education responsibilities (Peters et al. 2013). Our federal laboratories contain IT
infrastructure, including modern information management infrastructure (IMS) that employs numerous
state of the art tools openly available to the public. These tools include SQL Servers, GIS Servers,
geodatabases, Drupal-based content management systems, data entry systems, and open-source
geoportals. IT staff in the Las Cruces co-center will design, support and maintain the web page assigned
for information dissemination for the Hub at: http://www.swramhub.info.
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D. Emerging Technologies and Sensor Systems
Our proposed co-leaders and their respective programs are active participants in numerous national
networks that employ current sensor technologies that are frequently upgraded as newer technologies
emerge (Figure 4). Information from these diverse and active networks linked to proposed SW Hub
locations can be accessed and deployed as needed in developing and delivering science-based information
as a product of Hub activities.	
  

Figure 4. Existing sensor network sites already
directly linked to proposed locations in either Las
Cruces, NM, and/or Davis, CA, as part of the
NRCS Soil Climate Analysis Network (SCAN),
and Snow Telemetry (SNOTEL) Network, NSF’s
Long-term Ecological Research (LTER) Network,
USDA’s Long Term Agroecosystem Research
(LTAR) Network, the National Ecological
Observation Network (NEON), and NOAA’s
Climate Reference Network (CRN).	
  

II. Rational and Significance
There are six specific reasons for the SW Region to be a collaborative venture between the ARS and
USFS with the Hub in Las Cruces, NM, and the sub Hub in Davis, CA.
1. The SW Region contains a tremendous diversity of forest, rangeland, and agricultural land types
(>95% of the total land area) and stakeholders that can best be served by jointly teaming these two
federal agencies that collectively specialize in addressing natural resource and agricultural problems.
2. The ARS and the USFS Research Stations have a lengthy, productive history in developing and
delivering science-based information and technologies to agricultural and natural resource managers.
3. USFS and ARS have direct working relationships already in place that link to partnerships with ARS
units, USFS NFS, S&PF and R&D Stations, NRCS state offices, land grant universities, agricultural
experiment stations, water resource research institutes, climate science centers, state extension
programs, regional integrated sciences and assessments programs and other related institutions, as
well as non-governmental organizations across all 8 states within the SW Region.
4. Melding these agencies with their respective co-leads allows this proposed Hub to effectively address
all responsibilities required of the Regional Hubs (see section II.B).
5. Collectively, the ARS and USFS with their proposed co-leadership have substantial and unique IT
capacities to service data management, access, analyses and interpretations that would significantly
and synergistically enhance the capacity of this hub to service the current and emerging data
management needs of this region and this national network.
6. The existing USFS and ARS facilities in Davis and Las Cruces are modern, world-class laboratories
that can provide needed space and FTE in support of Hub activities.
Clearly, the two locations working together is the best approach to serving the needs of this large and
diverse region. The ability of these two locations to work collaboratively is demonstrated by this joint
submission.
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A. Partnerships and their Geographic Coverage
The proposed ARS and USFS co-leaders and the confirmed over 30 partnering organizations, institutions,
and units (see section II. B.) are geographically distributed across all six hydrologic units (13, 14, 15, 16,
18, and 20) within the SW Region (Figure 5).

Figure 5. Geographic distribution of the proposed Hub and
sub Hub (red stars) and partnering programs (green
triangles) across the Hydrologic Units of the SW Region
(http://water.usgs.gov/GIS/regions.html). Partnering
programs are listed in section II.A with assigned
responsibilities in section II.B. Locations shown outside of
the SW Region represent key collaborations not
represented in the region: the NRCS West National
Technology Support Center (Portland, OR), ARS
Horticultural Crops Research Unit (Corvallis, OR), and
Northwest Watershed Research Center (Boise, ID).
Letters of Commitment are provided in Appendix B.

Specific partnerships and their capacities that address all organizations and institutions identified as part of
the SW Region within Figure 1, and confirmed with either letters of support (see Appendix B) or through
direct institutional agreements with at least one of the proposed are:
•
•
•
•

•

•
•

	
  

National Science Foundation’s Long Term Ecological Research (LTER) network: Jornada Basin
LTER; Sevilleta LTER
National Science Foundation’s National Ecological Observation Network (NEON): USFS Pacific SW
Lower Teakettle and Soaproot Saddle NEON sites; ARS Jornada NEON site
The USDA’s Long Term Agroecosystem Research (LTAR) network: Jornada LTAR; Walnut Gulch,
AZ, LTAR (in conjunction with ARS Southwest Watershed Research Center (SWRC)
USDA-ARS research units: SWRC, Tucson, AZ; Arid Land Agricultural Research Center (ALARC),
Maricopa, AZ; San Joaquin Valley Agricultural Sciences Center, Parlier, CA; Pacific Basin
Agricultural Research Center (PBARC), Hilo, HI; Horticultural Crops Research Unit, Corvallis,
OR; Forage and Range Research Laboratory, Logan, UT; Northwest Watershed Research Center,
Boise, ID
USFS Research and Development Stations: Pacific Southwest Research Station (PSW), Albany, CA;
Rocky Mountain Research Station (RMRS), Albuquerque, NM; National Forest Systems and
State & Private Forestry: Intermountain (R4), Southwest (R3) and Pacific Southwest (R5)
Regions; Western Wildland Environmental Threats Assessment Center (WWETAC).
California State Departments of Agriculture and Natural Resources
Land Grant Universities and Agricultural Experiment Stations: New Mexico State University, Las
Cruces, NM; University of Arizona, Tucson, AZ; University of California, Davis, Riverside and
Agricultural Experiment Station, Berkeley, CA; University of Hawaii, Hilo and Manoa, HI;
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•

•

•
•
•

University of Nevada, Reno, NV; Utah State University, Logan, UT
Cooperative Extension Services: New Mexico State University, Las Cruces, NM; University of
Arizona, Tucson, AZ; University of California, Davis, CA; University of Nevada, Reno, NV;
Utah State University, Logan, UT
Department of Interior, USGS Climate Science Centers: Southwest CSC, Tucson, AZ and Pacific
Islands CSC, Hilo, HI; USFW Landscape Conservations Cooperatives: Pacific Islands Climate
Change Cooperative (PICCC); Desert Research Institute (DRI), Western Regional Climate Center
(WRCC)
National Oceanic and Atmospheric Administration Regional Integrated Sciences and Assessments
program, Climate Assessment for the Southwest (CLIMAS) Tucson, AZ
National Water Resources Institute units: New Mexico Water Resources Research Institute, Las
Cruces, NM (NM WRRI); Powell Consortium
Natural Resource Conservation Service units: West National Technology Support Center, Portland,
OR; all State Conservationist Offices within SW Region

B. Assigned Responsibilities and Governance
There are 10 specific responsibilities required of this proposed regional hub network in order to address
the USDA mission to develop and deliver science-based information and technologies to clients across
the southwest USA to properly inform their management actions. In order to effectively structure
activities and involvement of cooperating entities within the SW Region, these responsibilities have been
assigned to one of three categories: Development of Science-based Information, Delivery of Sciencebased Information, or Governance of Hub Responsibilities. Based on statements of support and
discussions among participating organizations, institutions, and units, the following assignments have
been acknowledged by leaders within partnering entities to address these responsibilities and
governance:
Development of Science-based Information
1. Perform periodic regional climate change risk and vulnerability assessments
USFS PSW/RMRS; ARS SWRC; ARS NWRC; DOI CSC; CLIMAS; NM WRRI;
2. Serve as a data and climate change forecast repository and a regional resource for climate
change information
ARS Jornada; USFS PSW; USFS RMRS; NEON sites; Jornada and SWRS LTAR; Jornada
and Sevilleta LTER
3. Support applied climate change research through joint solicitations and collaborative efforts
USFS PSW/RMRS; NM WRRI; CLIMAS; DOI CSC; LTAR; LTER; California Departments
of Food and Agriculture and Natural Resources, numerous Universities and Agricultural
Experiment Stations in New Mexico, California, Hawaii, Arizona, Nevada, Oregon, Utah and
Texas
Delivery of Science-based Information
4. Provide outreach and extension to natural and agriculture resource managers at the region,
state, and local levels;
NMSU Extension, NMSU eXtension, U of Arizona Extension, U of Nevada Extension, U of
California Extension, U of Hawaii Extension, Utah State U Extension, Texas Agri-Life;
NRCS participating state offices
5. Serve as a network for distributing information;
ARS Jornada, USFS PSW/RMRS-Davis, NRCS West Technology Service Center,
registered Hub Website Domain Name – http://www.swramhub.info, California
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Departments of Food and Agriculture and Natural Resources, WRRI, The Nature
Conservancy participating state offices
6. Educate the public on climate change and the risks posed to agriculture and forests;
Asombro Institute for Science Education, NRCS West National Technical Support Center,
participating state Extension programs
Governance of Hub Responsibilities
7. Establish a regional stakeholder input process –
NRCS West National Technical Support Center working through existing NRCS state
technical advisory committees to provide stakeholder inputs to needs and evaluations of
developed materials delivered through these committees to stakeholders.
8. Participate in an annual meeting/workshop
All partners invited to participate in annual meetings co-organized by USFS in Davis, CA,
and ARS in Las Cruces, NM
9. Undergo a formal review process
Materials representing activities and accomplishments of the Region will be developed for
review by Co-leaders at the ARS Jornada and USFS Davis, CA
10. Encourage and welcome research, development and application/management partners
Regularly scheduled webinars (through www.swramhub.info) alternately organized by coleadership in Davis and Las Cruces for all partners to share science-based information,
emerging opportunities, new data, and educational materials and activities; NRCS Climate
Change training materials; various NRCS program materials including CEAP, EQIP and CIG
C. Potential Impacts to Agriculture and Food Systems
This proposed hub network is designed to provide four important, potential impacts to agricultural and
food systems (Figure 6):
1. The development of science-based information regarding climate risk for the SW will influence
program objectives and standards used to evaluate those agricultural and conservation programs.
2. The delivery of science-based, practical information through NRCS and Extension offices will
influence conservation practices recommended for adapting to and mitigating climate risk.
3. Application of practices to managed agricultural and natural landscapes will be built within site
soil, vegetation and climate specifics that will provide a repeatable framework for evaluating the
effects of those conservation practices to inform future management decisions.
4. Through NRCS and Extension the Hub network’s organized involvement in evaluations of
conservation effects will provide a site-specific, local knowledge-base that can directly inform
future risk management decisions.

III. Extension and Outreach	
  	
  
Extension and outreach programs in the SW region are highly structured and ubiquitous. USDA
programs on privately (Risk Management Agency, Farm Services Agency, NRCS) and publically (FS,
Bureau of Land Management [BLM], National Park Service) owned lands have been very effective in
developing formalized communication channels through which information can flow. In addition,
programs administered through the state Extension Services provide pathways for both formal and
informal networks (Figure 6). The decisions made by land managers, whether on public or private land,
are guided in large part by the availability of financial and technical assistance through Conservation
Programs. As financial resources move closer to site-specific application to address specific problems,
the information from R&D is interpreted by technical assistance staff (NRCS, BLM, Extension,
consultants), providing guidance to decision-makers about which practices to adopt. Although the
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combinations of techniques are virtually limitless, the effects on ecosystem attributes can be classified
into a limited number of ‘conservation practices’. The effects of those actions are subject to a variety of
influences, including climate, at a site-specific level. Thus, evaluating the utility of any particular piece of
information and developing strategies and tactics to improve adoption, can only be done within the
contest of a host of local influences.

Figure 6. Conservation programs and practices that are applied to agricultural lands, forested lands, and rangelands
are influenced by policies, politics, science, and technology transfer activities, and their effects are evaluated by
assessments and inventories. The SW Regional Hub network will provide information and education materials that
will directly influence science, technologies and monitoring activities relative to climate risk. Over time, the Hub
network’s collection of local knowledge and data regarding the conservation effects of these programs and practices
will provide science-based, practical evaluations that can inform future landowner decisions.	
  

Our approach will be to capitalize on the 100+ years of influence these programs have developed rather
than trying to replace them. We will develop a strategic, multi-scale, problem-solving approach to
understand and predict SW ecosystem responses to climate change that incorporates state and transition
models for management decisions at the site scale with a suite of approaches directed at landscape to
regional scales, including: (1) field- and imagery-based assessment tools, (2) process-based, predictive
models, (3) decision-support tools, (4) visualization tools, and (5) recent advances in multivariate and
nonparametric statistics. In our extension and outreach programs, we will focus on state and transition
models because they are essentially statements of hypotheses about how climate interacts with
management decisions at a site-specific level (Figure 7). These statements are important because they
represent the baseline conditions for an adaptive management approach that identifies: (1) initial
conditions, (2) expected external influences, (3) proposed management responses, (4) explicit statements
of metrics and significance and (5) timeframes for evaluation to guide decisions. In essence, we will
introduce a hypothesis testing approach to programs and individual land management decisions. Our
initial efforts will involve the introduction of the state-and-transition model concepts to USDA agencies
within the region and work with them to develop field tests of the models.
We will develop an open-access database where individuals and groups can see information about
specific climate/soil/vegetation combinations (not specific places) and link those to their resources. The
portal will allow for participants to both make comments on the validity of the proposed models and
about the outcomes of the structured tests.
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While the conventional explanation of the general public’s inability to integrate climate change science
into management decisions focuses on communication failures, recent research suggests that confirmation
bias (the tendency to favor information that supports established beliefs) in the perception of risk is more
of an impediment to agreement (Kahan et al 2012). Relatively well educated and knowledgeable users
have different views of how changes in climate means and variability will affect important ecological and
social processes. Overcoming confirmation bias and coming to agreement within large, diverse groups
generally relies on establishing agreed upon tests of relatively simple hypotheses with a variety of data
sources, establishing metrics and significance levels, performing tests and then proceeding to more
complex hypotheses. We will develop a curriculum to include potential users (NRCS field staff,
extension specialists, program staff, farmers, ranchers) about how to examine the validity of proposed
effects of climate change and variability on ecosystems using state and transition models. We will then
develop a portal where participants can examine hypothesized impacts of climate on ecosystem behavior
and interpretations regarding effects on ecosystem services, then provide feedback on proposed
mechanisms of change and the effects at larger spatial scales.
In summary, our sector by sector outreach and extension efforts will be focused on developing a general
understanding of climate impacts and the importance of considering climatic information in land
management decision making through a site-specific context. While generalized comprehension is
generally the focus of outreach activities, the lack of context and site-specific applications reinforces the
confirmation bias that limits the value of R&D information and decouples quantitative information about
climate change from land management applications. Integrating climate information into site specific
context will allow for the development of a ‘common language’ among land managers, extension and
scientists, increasing the utility of information and efficacy of outreach programs.

Figure 7. A generic state and
transition model that can be
used to communicate the
mechanisms, directions and
impacts of climate change to a
broad audience.

While the utility of state and transition models has been effectively demonstrated at small scales for
effectively communicating climate x ecosystem interactions, we believe that a similar approach can be
employed at larger scales with more general information to enhance outreach and extension. In effect,
simplified state and transition models of important climate processes and the impact on social, economic
and ecological systems can be used as a representation of hypothesized interactions and directional
changes (Figure 7). User groups can then examine the current state of the system, the influences of
climate change, the impacts on particular sectors and most importantly, the likely outcomes in the context
of new states. This approach gives much needed structure to the discussion and creates a space for a
variety of user groups to examine mechanisms, influences and opportunities for responses.
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A. NRCS
The NRCS is the principal federal agency that provides technical and financial conservation assistance on
private lands, and is committed to providing a wide spectrum of programs and activities in support of all
Regional Hubs (see Appendix C). Much of this assistance mitigates climate change (via reduced
greenhouse gas emissions or increased carbon sequestration) and builds greater resiliency to variability in
climate and weather. NRCS field structure is well positioned to support producers in making best use of
the information and resources made available through the Southwest Climate Hub network. Thousands of
NRCS professionals in state and local offices in the Southwest region provide an invaluable resource for
Hub activities, and will be a significant conduit for translating ARS and FS research results into
management changes at the farm and ranch level. The vibrant, synergistic relationship between the ARS
and FS research entities and the NRCS add immeasurable value to the proposed Hub network.
In the Southwest the NRCS is active on a number of fronts that directly support the work of the proposed
SW Climate Hub. In addition to state and field staff the NRCS has national teams and centers that will
contribute to acquisition and development of technology addressing climate change and variability.
Specifically, the West National Technology Support Center staff will support the SW Hub and sub Hub
with expertise, technologies and training. The NRCS National Water and Climate Center will provide
leadership in the Southwest for the NRCS Snow Survey and Water Supply Forecasting Program, and the
SCAN system (see below). The Web Soil Survey will provide a means for spatial extrapolation of
technologies to appropriate soils and landscapes as well as provide base soil data and information for
model simulations. Soil analyses for carbon and other constituents will be supported by the Kellogg Soil
Survey Laboratory in Nebraska. Ecological Site Descriptions (ESDs) and Climate Change Training
Materials, that are crucial to our proposed efforts to build capacities for basing management decisions on
site level adaptation and mitigation strategies (Figures 6 and 7), also will be key NRCS contributions to
the Southwest Hub. Concurrent with these NRCS programs is the location by the NRCS in FY14 of their
National Ecological Site Team in Las Cruces, NM, with the ARS Jornada. The National Leader of this
team is Joel Brown, a NRCS scientist who has been co-located with the ARS Jornada since 1998.
The following are just some of the most relevant NRCS programs and projects in the Southwest region,
and a more complete listing is shown in the NRCS appendix (C).
Snow Survey and Water Supply Forecasting Program
The NRCS Snow Survey and Water Supply Forecasting Program (SS/WSF) in the Western U.S. provides
important historical, current and projected information on western snowpack, precipitation, stream flow
and water supply. As part of this effort NRCS maintains the SNOw TELemetry (SNOTEL) network of
860 stations located in 13 States, including Alaska, and transmits snowpack and climate data hourly (see
Figure 5 for SNOTEL stations in the Southwest). The data collected at many of these sites includes snow
depth, snow water equivalent, temperature, precipitation, relative humidity, solar radiation, wind speed
and direction, and barometric pressure. In addition, many of the SNOTEL sites measure soil moisture
and soil temperature at various depths. This is a critical source of high-elevation climate data for the
mountainous West, and is used extensively in climate change studies. In addition to the automated
SNOTEL sites there are nearly 1,000 manual snow courses providing snowpack and snow water
equivalent data on a monthly basis during the winter and spring throughout the West, and many have
extremely long and valuable historical records. Many climate groups, such as NIDIS (National Integrated
Drought Information System), identify the NRCS Snow Survey as a major source of climate data for the
U.S. These data are a cornerstone for climate studies in the West, and will be a particularly valuable
contribution to the Pacific Northwest, Southwest, Northern Plains and Southern Plains Climate Hubs.
SCAN System
Soils can store large quantities of water and also greatly impact whether snowmelt and rainfall either
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infiltrate the subsurface or become runoff. Soil moisture and soil temperature relate closely to carbon
storage, plant health, evapotranspiration and drought determination. NRCS operates the Soil Climate
Analysis Network (SCAN) in 40 States and U.S. Territories. SCAN consists of 193 stations similar to
SNOTEL that collect climate parameters, along with soil moisture and soil temperature at various depths
below the surface. These data are valuable input for making management decisions (e.g. planting,
irrigation, fertilization, harvest dates), drought assessment, soil climate and trends assessment, and flood
forecasting. These networks will make significant contributions to monitoring and predicting changes in
climate.
Ecological Site Descriptions
Two relatively new inventories from the NRCS Soil Survey are dynamic soil properties (DSPs) that
change at the human time scale as a result of management or other disturbance, and ESDs that are
distinctive land types based on soil, vegetation and response to disturbance. Both have relevance to
climate, and to climate change mitigation/adaptation. As a caveat, both are inventories and are not
designed to answer questions over time or after a deliberate experimental manipulation. However, the
information from inventories can be used to parameterize models or compare management systems under
various climates (with similar soils). ESD’s will help depict how vegetative communities were composed
as opposed to their state at some point in the future. Any land inventory, analysis, and resulting
management decisions require the knowledge of these individual sites and their interrelationships to one
another on the landscape. Climate is an integral part of ESDs, taking into account the soils, plants, and
other resources that compose the unique characteristics of each site. Precipitation, temperature, wind and
solar radiation help define these, and as these climate elements change it is expected that ESDs now
appropriate for a location may move spatially.
Climate Change Training Materials
The NRCS develops and/or delivers a tremendous amount of climate-related conservation training to its
staff as well as for the public. An entire system of climate change, air quality and energy training was
developed by the NRCS and is now available to anyone online. Courses include Air Quality, Climate
Change and Energy, Greenhouse Gases and Carbon Sequestration, and Why Do We Care About Climate
Change. Also, since 2006 the NRCS Science and Technology National Centers and Teams have
sponsored or presented webinars to train employees, partners and the public, and provide information
needed to more effectively use conservation practices on the land. Science and Technology webinars
focus on soil health, cropping systems, resource assessment, fish and wildlife, nutrient management,
social sciences, and many other resource and land use topics, including climate change. The webinars are
presented by USDA, university, or other topic experts. Live event and webinar replays are made available
at the Science and Technology Training Library at ConservationWebinars.net. The training library
provides a calendar of upcoming events, access to more than 125 conservation webinar replays,
participation tracking, estimates of Green Savings, professional CEUs, and attendance certificates.
Outreach for Science and Technology webinars is far-reaching, and there are no fees or advance
registration requirements to participate. Live events routinely attract 300 logins or an estimated 450
participants. The USDA NRCS East National Technology Support Center has built an announcement list
of webinar participants and voluntary subscribers that exceeds 5,800 email addresses. This list is
approximately 67% USDA staff and 33% partner and public. In addition, there are more than 8,000 email
subscribers to the ConservationWebinars.net system. ConservationWebinars.net is made available in
partnership with Southern Regional Extension Forestry, which represents 13 university extension
programs, as well as USDA and USFS.
B. Extension
Cooperative Extension Services (CES) in all states within the SW Region have expressed support to
provide the delivery of non-formal, educational materials on risk adaptation and mitigation to climate
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change in collaboration with other technology transfer partners (Figure 1). Their generic mission to
provide all citizens with practical, research-based knowledge and programs that improve their quality of
life fits directly into the goal and objectives of this proposed SW Regional Hub network. CES represents
a unique federal, state and county partnership enabled by the Smith-Lever Act of 1914. With offices in
every county and many tribal areas, CES faculty work to address the issues important to each community.
Extension’s wide-ranging programs include agriculture and environmental stewardship. Additionally,
CES faculty members work with partner agencies, organizations and schools. We will specifically link
with CES to deliver science-based information on climate change through technical assistance programs
as depicted in Figure 7. These CES linkages will be extremely useful in addressing Hub responsibilities
#4-6 described in Section II.B., but also in assisting in the development of webinars described in Hub
responsibility #10 in Section II.B. These webinar programs will be critical to continue to expand
partnerships that will be so critical to reach all potential clients, partners and stakeholders throughout this
region. In this fashion, we see the Hub as depicted in Figure 1 to be dynamic in partnerships and
linkages, and not limited to the partnerships currently described in this proposal.
C. Capacity Building through K-12 programs.
ARS and FS R&D are involved in a number of programs aimed at education and capacity building. For
example, the FS sponsors More Kids in the Woods projects which include activities and programs
designed to spark curiosity about nature and promote learning. This is a cost-share program where
thousands of partners contribute their time, energy and resources to help connect kids and families with
the natural world. There are projects throughout the SW Region, such as PSW and Richmond Edible
Forest/Urban Tilth, working with 700 young people through field trips, camping and shadow
opportunities to install five edible forests or gardens in Richmond parks and school areas. PSW is also a
partner with Kupu a non-profit organization in Hawai’i that runs Hawai’i Youth Conservation Corps,
which aims to encourage youth to become environmental stewards in their communities.
Highly significant to activities of this Hub is the unique partnership established by the ARS in Las Cruces
with the Asombro Institute for Science Education to deliver science course content to K-12 students,
primarily Hispanic, and teachers in the region (see: http://www.asombro.org). In the 2012-13 academic
year, the award-winning, non-profit Asombro organization delivered quality science education programs
to over 15,000 students. These programs led to documented improvements in science test scores of
participating students. Of additional relevance is the long-term nature of Asombro programs. Operating
in the SW Region since the late 1990s, the Asombro has developed curricula that tap their capacity to
work with the same student throughout their K-12 career in elementary, middle and at high school levels.
The SW Regional Hub will work with the Asombro to communicate and deliver these K-12 curricula
through participating organizations throughout the region. These programs are designed to match math
and science testing goals for public education. The Asombro’s curricula are unique, and critically needed
to reach the next generations of agricultural and natural resource managers. The SW Hub will collaborate
with the Asombro Institute in developing and delivery of classroom curricula on climate change
adaptation and mitigation for both middle school and high school students. For example, Asombro has
developed a “Carbon Cycle Program” where hands-on activities instruct students on the carbon cycle in
desert environments, and develop effective strategies to reduce carbon emissions in their local settings
including their homes and schools. For high school students, the Asombro has devised a “Data Jam
Program” where students access long term data sets from EcoTrends, and develop creative methods to
communicate detected relationships to the general public through competitively judged projects. 	
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Mock, C.J. 1996. Climatic controls and spatial variations of precipitation in the western United
States. Journal of Climate 9:1111-1125.
Moran, M.S., D.P.C. Peters, M. McClaran, M.H. Nichols, M. Adams. 2008. Long-term data
collection at USDA experimental sites for studies of ecohydrology. Ecohydrology 1:377-393.
Peters, D.P.C., Laney, C.M., Lugo, A.E., Collins, S.L., Driscoll, C.T., Groffman, P.M., Grove,
J.M., Knapp, A.K., Kratz, T.K., Ohman, M.D., Waide, R.B., and Yao, J. 2013. Long-term
trends in ecological systems: a basis for understanding responses to global change. USDA
Agricultural Research Service Technical Bulletin No. 1931. Washington, D.C. In press.
Rajagopalan, B. and U. Lall. 1998. Interannual variability in western US precipitation. Journal of
Hydrology 210:51-67.
Schneider, J.M. and Garbrecht, J.D. 2006. Dependability and effectiveness of seasonal forecasts
for agricultural applications. Transactions ASABE 49, 1737-1753.
Sheppard, P.R., Comrie, A.C., Packin, G.D., Angersbach, K. and Hughes, M.K. 2002. The
climate of the US southwest. Climate Research 21:219-238.
Simpson, H.J. and Colodner, D.C. 1999. Arizona precipitation response to the southern
oscillation: a potential water management tool. Water Resources Research 35:3761-3769.
Thornton, P.E., Running, S.W. and White, M.A. 1997. Generating surfaces of daily
meteorological variables over large regions of complex terrain. Journal of Hydrology 190:
214-251.
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KRIS M. HAVSTAD
Supervisory Scientist
USDA-ARS, Jornada Experimental Range
Las Cruces, New Mexico
Professional Preparation
Oregon State University
New Mexico State University
Utah State University

Email: khavstad@nmsu.edu
Voice: 575-646-4842
FAX: 575-646-5889

Range Science
Range Science
Range Science

B.S.
M.S.
Ph.D.

1975
1977
1981

Appointments
Supervisory Scientist, USDA ARS, Jornada Experimental Range; Adjunct Faculty, Animal and
Range Sciences Dept., New Mexico State University, Las Cruces, NM, 1988-present
Assoc. Prof., Dept. Animal & Range Sciences, Montana State Univ., Bozeman, MT, 1985-1988
Asst. Prof., Dept. Animal and Range Sciences, Montana State Univ., Bozeman, MT, 1981-1985
Five most relevant products (Over 205 since 1981)
Havstad, K.M., Peters, D.C., Allen-Diaz, B., Bestelmeyer, B.T., Briske, D., Brown, J., Brunson,
M. Herrick, J.E., Johnson, P., Joyce, L., Pieper, R., Svejcar, A.J., Yao, J., Bartolome, J., and
Huntsinger, L. 2009. The western United States rangelands, a major resource. In: Wedin, W.F.,
Fales, S.L. editors. Grassland, Quietness and Strength for a New American Agriculture.
Madison, WI. American Society of Agronomy, Inc., Crop Science Society of America, Inc., Soil
Science Society of America, Inc. p. 75-93.
Havstad, K.M., Peters, D.P.C., Skaggs, R., Brown, J., Bestelmeyer, B., Fredrickson, E., Herrick,
J.,Wright, J. 2007. Ecological services to and from rangelands of the United States. Ecological
Economics. 64:261-268.
Havstad, K.M., L.F. Huenneke, W.H. Schlesinger. 2006. Structure and Function of a Chihuahuan
Desert Ecosystem-The Jornada Basin LTER Site. Oxford, New York. Oxford University Press.
465 p.
Havstad, K.M., Fredrickson, E.L., Huenneke, L. 2006. Grazing livestock management in an arid
ecosystem. In: Havstad, K.M., Huenneke, L.R., Schlesinger, W.H. (Eds). Structure and Function
of a Chihuahuan Desert Ecosystem. Oxford, New York. Oxford University Press. P. 266-277.
Havstad, K.M., James, D.K. 2010. Prescribed burning to affect a state transition in a shrubencroached desert grassland. Journal of Arid Environment 74:1324-1328.
Five other significant products
Bestelmeyer, B.T., Estell, R.E., Havstad, K.M., 2012. Big questions emerging from a century of
rangeland science and management. Rangeland Ecology and Management 65:543-544.
Estell, R.E., Havstad, K.M., Cibils, A.F., Fredrickson, E.L., Anderson, D.M., Schrader, T.S.,
James, D.K., 2012. Increasing shrub use by livestock in a world with less grass. Rangeland
Ecology and Management 65:553-562.
Sayre, N., deBuys, W., Bestelmeyer, B., Havstad, K.M., 2012. The 'range problem' after a
century of rangeland science: New research themes for altered landscapes. Rangeland Ecology
and Management 65:545-552.
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Peters, D.C., Belnap, J., Ludwig, J., Collins, S.L., Paruelo, J., Hoffman, M.T., Havstad, K.M.,
2012. How can science be general, yet specific: The conundrum of rangeland science in the 21st
Century. Rangeland Ecology and Management 65:613-622.
Bestelmeyer, B.T., Duniway, M.C., James, D.K., Burkett, L.M., Havstad, K.M., 2013. A test of
critical thresholds and their indicators in a desertification-prone ecosystem: more resilience than
we thought. Ecology Letters 16:339-345.
Synergistic activities (up to 5)
1. 2004-2007 Board of Directors, Society for Range Management
2. 2001-2003 Member, Editorial Board, Journal of Range Management
3. 2000-2002 Chair, ESA Applied Ecology Section
4. 1999-2005 Member, Advisory Board, New Mexico Department of State Lands
5. 1999-2006 Board of Directors, Quivira Coalition
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Debra P. C. Peters
Research Scientist
USDA-ARS, Jornada Experimental Range
Las Cruces, NM 88003-0003

Email: debpeter@nmsu.edu
voice: 575 646 2777
FAX: 575 646 5889

Professional Preparation
Iowa State University
San Diego State University
Colorado State University
Colorado State University

B.S.
M.S.
Ph.D.
Postdoc

Biology
Biology
Range Science
Ecology

1981
1983
1988
1988-89

Appointments
Research scientist, USDA ARS, Jornada Experimental Range, 1998-2002, 2010-present
Lead principal investigator, Jornada Basin Long Term Ecological Research Project, 2003-present
Lead research scientist, USDA ARS, Jornada Experimental Range, 2003-2010
Research scientist, Colorado State University, 1989-1997
Five most relevant products (>130 total since 1988)
Peters DPC, RA Pielke, Sr, BT Bestelmeyer, CD Allen, S Munson-McGee, and KM Havstad.
2004. Cross scale interactions, nonlinearities, and forecasting catastrophic events. Proc. Natl.
Acad. Sci. 101: 15130-15135.
Peters DPC, BT Bestelmeyer, and MG Turner. 2007. Cross-Scale Interactions and Changing
Pattern-Process Relationships: Consequences for System Dynamics. Ecosystems 10: 790-796.
Peters DPC, PM Groffman, KJ Nadelhoffer, NB Grimm, SL Collins, WK Michener, and MA
Huston. 2008. Living in an increasingly connected world: a framework for continental-scale
environmental science. Front. Ecol. Environ. 5:229-237.
Peters, D.P.C. 2010. Accessible ecology: synthesis of the long, deep, and broad. Trends in
Ecology and Evolution 25: 592-601.
Peters, D.P.C., Yao, J., Sala, O.E., and Anderson, J. 2012. Directional climate change and
potential reversal of desertification in arid and semiarid ecosystems. Global Change Biology 18:
151-163.
Five other significant products
Peters DPC. 2002. Plant species dominance at a grassland-shrubland ecotone: an individualbased gap dynamics model of herbaceous and woody species. Ecol. Model.152: 5-32.
Peters DPC, BT Bestelmeyer, JE Herrick, HC Monger, E Fredrickson, and KM Havstad. 2006.
Disentangling complex landscapes: new insights to forecasting arid and semiarid system
dynamics. BioScience 56: 491-501.
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Peters DPC, JR Gosz, WT Pockman, EE Small, RR Parmenter, SL Collins, and E Muldavin.
2006. Integrating patch and boundary dynamics to understand and predict biotic transitions at
multiple scales. Landscape Ecol. 21: 19-33.
Peters, DPC, Herrick JE, Monger HC, Huang H. 2010. Soil-vegetation-climate interactions in
arid landscapes: effects of the North American monsoon on grass recruitment. J. Arid Environ.
74: 618-623.
Peters, D.P.C., Lugo, A.E., Chapin, F.S. III, Pickett, S.T.A., Duniway, M., Rocha, A.V.,
Swanson, F.J., Laney, C., and Jones, J. 2011. Disturbance complexities and generalities
emerging from cross-system comparisons. Ecosphere 7:81. doi:10.1890/ES11-00115.1.
Synergistic activities
1. Panelist: NSF, Ecology (1994-96); Ecosystems (1998); LTER (2003); Earth Systems Modeling
(2010); Macrosystems (2012); USDA NRICGP Ecosystems Program (1997)
2. Subject Matter Editor: American Midland Naturalist (1997- 1999), Ecological Applications
(2000-2003), Ecology and Ecological Monographs (2002-2010), Ecosystems (2005-2010),
Oecologia (2007-2010)
3. Project Lead, EcoTrends and P2ERLS Projects (2004-present); Jornada Basin LTER (2003Present)
4. Editor-in-Chief, Ecosphere journal (2010-present)
5. Program Chair, Ecological Society of America Annual Meeting (2013)
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Email: alrango@nmsu.edu

ALBERT RANGO
Research Hydrologist
USDA-ARS, Jornada Experimental Range
Las Cruces, NM 88003
Professional Preparation
Penn State University
Penn State University
Colorado State University
Appointments
2001 – Present
1983-2000
1972-1983
1969-1972

Voice: 575-646-2120
Fax:
575-646-5889

Meteorology
Meteorology
Watershed Management

B.S.
M.S.
Ph.D.

1965
1966
1969

Research Hydrologist, USDA-ARS Jornada Experimental Range,
Chief, USDA-ARS Hydrology Lab
Research Hydrologist, Head, Hydrological Sci Br., NASA Goddard Space Flight Center
Assistant Professor, Department of Meteorology, Penn State University

Five most relevant publications (382 since 1966)
Rango, A., Laliberte, A., Herrick, J.E., Winters, C., Havstad, K., Steele, C., and Browning, D. 2009.
Unmanned aerial vehicle-based remote sensing for rangeland assessment, monitoring, and management.
Journal of Applied Remote Sensing, 2:033542 (DOI:10.1117/1.3216822).
Rango, A. and Laliberte, A. 2010. Impact of flight regulations on effective use of unmanned aerial
vehicles for natural resources applications. Journal of Applied Remote Sensing, 4:043539
[DOI:10.1117/1.3474649].
Laliberte, A.S., Herrick, J.E., Rango, A., Winters, C. 2010. Acquisition, orthorectification, and objectbased classification of unmanned aerial vehicle (UAV) imagery for rangeland monitoring,
Photogrammetric Engineering and Remote Sensing, 76(6), 661-672.
Rango, A., Laliberte, A.S., Winters, C., 2008. The role of aerial photos in compiling a long-term remote
sensing data set, Journal of Applied Remote Sensing, 2:023541 (DOI:10.1117/1.3009225).
Rango, A., Tartowski, S.L. Laliberte, A.S., Wainwright, J., and Parsons, 2006. Islands of hydrologically
enhanced biotic productivity in natural and managed arid ecosystems. Journal of Arid Environments.
65:235-252.
Five other significant publications
Rango, A., 2006. Snow: The real water supply for the Rio Grande basin. New Mexico Journal of Science,
44, 99-118.
Rango, A., Fernald, A., Steele, C., Hurd, B., and Ochoa, C. 2013. Acequias and the effects of climate
change. Journal of Contemporary Water Research & Education. 151, 11 pp. (in press).
Rango, A., Huenneke, L. Buonopane, M., Herrick, J.E., and Havstad, K.M., 2005. Using historic data to
assess effectiveness of shrub removal in southern New Mexico. Journal of Arid Environments. 62:75-91.
Laliberte, A., Rango, A., Havstad, K., Paris, J., Beck, R., McNeely, R., Gonzalez, A. 2004. Objectoriented image analysis for mapping shrub encroachment from 1937-2003 in southern New Mexico.
Remote Sensing of Environment. 93: 198-210.
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Rango, A. and Havstad, K.M., 2003. The utility of historical aerial photographs for detecting and judging
the effectiveness of rangeland remediation treatments, Environmental Practice. 5: 107-118.
Synergistic Activities (up to 5)
1. Before 2006, utilization of unmanned aerial vehicles (UAVs) were virtually unknown in rangeland
studies. Since that time the Jornada UAV group has developed methods for flying UAVs to provide
very high resolution (5 cm), timely, and quick response data, in a manner approved by both the FAA
and military installations. The need for these data is illustrated by our successful fulfillment of
requests by other ARS research groups at Reynolds, Creek, ID and Walnut Gulch, AZ.
2. Methods for climate change effects on water resources have been incorporated in the Snowmelt
Runoff Model which is being used in the Western U.S. as well as in basins around the world to
quantify future hydrological effects based on results from climate.
3. Synergistic Projects
a.
b.
c.
d.

NMSU PI, NFS, New Mexico EPSCoR, Climate Change Impacts on New Mexico’s
Mountain Sources of Water, 2008-Present
Principal Contact, Jornada NSF NEON Site, Southwest Domain 14, 2008 – Present
Instituted Phenology Pilot Study to determine effectiveness of remote sensing and abiotic
data for monitoring
JORNEX Project PI, Long Term Remote Sensing at Jornada Experimental Range, twice a
year, bringing together various remote sensing investigators and instrumentation, 1995-2010
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Jeanne C. Chambers
Research Ecologist
Grasslands, Shrublands and Deserts Program
USDA Forest Service, Rocky Mountain Research Station
920 Valley Rd.
Reno, NV 89512

Email: jchambers@fs.fed.us
Voice: 775-784-5329
Fax: 775-784-4583

Professional Preparation
Ph.D. 1987 Utah State University. Biology/Ecology.
M.S. 1979 Utah State University. Range Science.
B.S. 1975 Idaho State University. Wildlife Conservation.
Current Position
Research Ecologist, USDA Forest Service, Rocky Mountain Research Station, Grasslands,
Shrublands & Deserts Program, Reno, Nevada
Adjunct Professor, Natural Resources and Environmental Sciences Department, Biology Department,
Hydrology Program, and Ecology, Evolution, and Conservation Biology Graduate Program,
University of Nevada, Reno
Selected Publications - last 5 years (total = 135)
Chambers, J. C., R. F. Miller, J. B. Grace, D. A. Pyke, B. Bradley, S. Hardegree, and C. D’Antonio.
Resilience to disturbance and resistance to invasive alien grasses in arid and semi-arid ecosystems: lessons
from the cold desert. Ecosystems. in press.
Chambers, J. C., B. K. Pendleton, D. W. Sada, S. M. Ostoja, and M. L. Brooks. 2013. Maintaining and
restoring sustainable ecosystems. in: J. C. Chambers, M. L. Brooks, B. K. Pendleton, and C. B. Raish (eds).
The Southern Nevada Agency Partnership Science and Research Synthesis - Science to Support Land
Management in Southern Nevada. Gen. Tech. Rep. RMRS-GTR-303. Fort Collins, CO: U.S. Department of
Agriculture, Forest Service, Rocky Mountain Research Station. 207 p.
Friggens, M. M., M. V. Warwell, J. C. Chambers, and S. G. Kitchen. 2012. Chapter 1. Modeling and
predicting vegetation response of western USA grasslands, shrublands and deserts to climate change. in. D. M.
Finch (ed). Climate change in grasslands, shrublands and deserts of the interior American West: a review and
needs assessment. Gen. Tech. Rep. RMRS-GTR-258 Fort Collins, CO: U.S. Department of Agriculture,
Forest Service, Rocky Mountain Research Station. 139 p.
Ford, P. M., J. C. Chambers, S. J. Coe, and B. K. Pendleton.2012. Chapter 4. Disturbance and climate
change in the interior west. in: D. M. Finch (ed). Climate change in grasslands, shrublands and deserts of the
interior American West: a review and needs assessment. Gen. Tech. Rep. RMRS-GTR-258 Fort Collins, CO:
U.S. Department of Agriculture, Forest Service, Rocky Mountain Research Station. 139 p.
Chambers, J. C. and J. R. Miller, eds. 2011. Chambers, J. C. and J. R. Miller (eds). 2011. Geomorphology,
hydrology, and ecology of Great Basin meadow complexes—implications for management and restoration.
Gen. Tech. Rep. RMRS-GTR-258 Fort Collins, CO: U.S. Department of Agriculture, Forest Service, Rocky
Mountain Research Station. 125 p.
Condon, L. P., P. J. Weisberg and J. C. Chambers. 2011. Abiotic and biotic influences on Bromus tectorum
invasion and Artemisia tridentata recovery after fire. International Journal of Wildland Fire Science 20:1-8.
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Brooks, M. L. and J. C. Chambers. 2011. Resistance to invasion and resilience to fire in desert
shrublands of North America. Rangeland Ecology and Management 64:431–438 | DOI:
10.2111/REM-D-09-00165.1.
Goergen, E. and J. C. Chambers. 2011. Facilitation and interference of seedling establishment by a
native legume before and after wildfire. Oecologia. Online. DOI 10.1007/s00442-011-2075-0.
Mazzola, M. B., J. C. Chambers, D. Pyke, E. W. Schupp, R. R. Blank, K. G. Allcock, and R. S.
Nowak. 2010. Effects of resource availability and propagule supply on native species recruitment in
sagebrush ecosystems invaded by Bromus tectorum. Biological Invasions. Online: DOI
10.1007/s10530-010-9846-0.
Goergen, E. and J. C. Chambers. 2009. Influence of a native legume on soil N and plant response
following prescribed fire in sagebrush steppe. International Journal of Wildland Fire Science 18:111.
Engelhardt, B. M., P. J. Weisberg and J. C. Chambers. 2011. Influences of watershed
geomorphology on extent and composition of riparian vegetation. Journal of Vegetation Science.
DOI: 10.1111/j.1654-1103.2011.01328.
B.M. Rau, R. Tausch, A. Reiner, D.W. Johnson, J.C. Chambers, and R.R. Blank. 2011. Developing
a model framework for predicting effects of tree expansion and fire on ecosystem carbon and
nitrogen in a piñon-juniper woodland. Journal of Arid Environments 76:97-104.
Chambers, J. C. and M. J. Wisdom. 2009. Research and management issues associated with land
cover and land use change in the Great Basin. Restoration Ecology 17:707-714.
Wisdom, M. J. and J. C. Chambers. 2009. Concepts for ecologically-based management of Great
Basin shrublands. Restoration Ecology 17:740-749.
D’Antonio, C. M., J. C. Chambers, R. Loh and J.T. Tunison. 2009. Applying ecological concepts to
the management of widespread grass invasions. Pages 123-149. in: R. L. Inderjit (ed). Ecological
Invasions and Restoration. Springer, Netherlands.
Chambers, J. C. and M. Pellant. 2008. Climate change impacts on Northwestern and Intermountain
US rangelands. Rangelands 30:29-33.
Chambers, J. C., A. Evenden, and N. Devoe (comps). 2008. Collaborative management and
research in the Great Basin – Examining the issues and developing a framework for moving forward.
USDA Forest Service, Rocky Mountain Research Station, General Technical Report. RMRS-GTR204.
Chambers, J. C., B.A. Roundy, R. R. Blank, S. E. Meyer and A. Whittaker. 2007. What makes
Great Basin sagebrush ecosystems invasible by Bromus tectorum? Ecological Monographs 77:117140.
Synergistic Activities
• JFSP Great Basin Fire Science Delivery Project (FSD) - PI and steering committee.
• The Great Basin Landscape Conservation Collaborative (LCC) - Science Working Group.
• The Great Basin Collaborative Ecosystems Study Unit (CESU) - RMRS representative.
• Nevada Partners for Conservation Development (NPCD) - advisory committee.
• The Great Basin Consortium (GBC) – steering committee.
• National Environmental Observatory Network (NEON) - Intermountain Region Domain, Science
and Education Coordination Committee.

2

Peter Anthony Stine
USDA Forest Service, Pacific Northwest Research Station
John Muir Institute for the Environment
The Barn Rm 120A, UC Davis
1 Shields Ave, Davis, CA 95616
Professional Preparation
University of California, Berkeley
University of California, Berkeley
University of California, Santa Barbara

Email: pstine@fs.fed.us
Voice: 530 752 9991
Fax: 530 754 9141

Forestry and Conservation B.S.
Wildland Resources Science M.S.
Geography

1975
1977
Ph.D 1995

Appointments
2013 Director of Partnerships, Pacific Southwest Research Station, USDA Forest
Service
2010 - 2013
National Coordinator for Experimental Forests and Ranges, Pacific Northwest
Research Station, USDA Forest Service
2000-2010
Research Program Manager, Sierra Nevada Research Center, Pacific Southwest
Research Station, USDA Forest Service
1999-2000
Ecologist, US Geological Survey, Biological Resources Division, Western
Ecological Research Center, Sacramento, CA,
1997-1999
Research Manager, US Geological Survey, Biological Resources Division,
Western Ecological Research Center, Davis, CA,
1995-1997
Ecologist, California Sci. Center, National Biological Service, Sacramento, CA,
1992-1995
Fish and Wildlife Biologist, U.S. Fish and Wildlife Service, Carlsbad, CA,
1987-1990
Fish and Wildlife Biologist, U.S. Fish and Wildlife Service, Laguna Niguel, CA,
1982-1987
Fish and Wildlife Biologist, U.S. Fish and Wildlife Service, Honolulu, HI,
1979-1982
Fish and Wildlife Biologist, U.S. Fish and Wildlife Service, Portland, OR,
1977-1979
Park Technician, Everglades National Park, Homestead, FL,
Five most relevant publications

Davis, F.W., P.A. Stine, D.M. Stoms. 1994. Distribution and conservation status of coastal sage
scrub in southwestern California. Journal of Vegetation Science 5:743-756.
Stine, P.A and C. Hunsaker. 2001 Generic issues regarding uncertainty in spatial data used in
ecological applications IN Perspectives on Uncertainty in Spatial Data for Ecological Analyses,
Springer Verlag
Murphy, Dennis D. and Stine, Peter A. editors. 2004. Proceedings from the Sierra Nevada
Science Symposium, 2002 October 7-10; Kings Beach, CA. Gen. Tech. Rep. PSW-GTR-193.
Albany, CA; Pacific Southwest Research Station, U.S. Forest Service, U.S. Department of
Agriculture; 287p.
North, Malcolm, P. A. Stine, K. O’Hara, W. Zielinski, and S. Stephens. 2009. An Ecosystem
Management Strategy for Sierran Mixed-Conifer Forests. Gen. Tech. Rep. PSW-GTR-220.
Albany, CA: U.S. Department of Agriculture, Forest Service, Pacific Southwest Research
Station. 49 p.

Stine, Peter A. and S. Conway 2012. Applying GTR-220 Concepts on the Sagehen
Experimental Forest. IN North, Malcolm, ed. 2012. Managing Sierra Nevada forests. Gen. Tech.
Rep. PSW-GTR-237. Albany, CA: U.S. Department of Agriculture, Forest Service, Pacific
Southwest Research Station. 184 p.
Five other significant publications

Gosz, J., Asher, J., Holder, B., Knight, R., Naiman, R., Raines, G., Stine, P.A., and Wigley, B.
1999 Ecosystem and Landscape Diversity IN Ecological Stewardship: A Common Reference
for Ecosystem Management; Edited by W.T. Sexton, R.C. Szaro, N.C. Johnson, and A.J. Malk,
Elsevier Science, Oxford, England.
Franklin, J., T. Keeler-Wolf, K. A. Thomas, D. A. Shaari, P.A. Stine, J. Michealsen, and J.
Miller. 2001. Stratified sampling for field survey of environmental gradients in the Mojave
Desert ecoregion. IN GIS and Remote Sensing Applications in Biogeography and Ecology. A.
Millington, S. Walsh, and P. Osborne, editors, Kluwer Academic Publishers.
Gerrard, R., Stine, P.A., Gilpin, M., and Church, R. 2001. Habitat evaluation using GIS; A case
study applied to the San Joaquin Kit Fox Habitat. Landscape and Urban Planning 52: 239-255.
Douglas A. Kelt, Dirk H. Van Vuren, Michael L. Johnson, James A. Wilson, Robin J. Innes,
Brett R. Jesmer, Katherine P. Ingram, Jaya R. Smith, Seth W. Bigelow, Ryan D. Burnett, and
Peter A. Stine. In Review. Small mammals exhibit limited spatio-temporal structure in Sierra
Nevada forests. Journal of Mammalogy.
North, M., R.M. Boynton, P.A. Stine, K.F. Shipley, E.C. Underwood, N.E. Roth, J.H. Viers, and
J.F. Quinn. 2012. Chapter 10: Geographic Information System Landscape Analysis Using GTR
220 Concepts. IN North, Malcolm, ed. 2012. Managing Sierra Nevada forests. Gen. Tech. Rep.
PSW-GTR-237. Albany, CA: U.S. Department of Agriculture, Forest Service, Pacific Southwest
Research Station. 184 p.
Synergistic Activities (up to 5)

1. Management of Forest Service Experimental Forests and Ranges
2. Synthesis of research findings from the Sierra Nevada ecoregion as they apply to
management of mixed conifer forests; Integrated Ecosystem Management in mixed
coniferous forests of the Sierra Nevada
3. Synthesis of research findings from eastern Oregon and Washington as they apply to
management of moist and mixed conifer forests
4. Fire and Fuels Management, Landscape Dynamics, and Fish and Wildlife Resources; an
Integrated Research Study in the Northern Sierra Nevada
5. Investigating alternative land use/habitat conservation strategies using GIS and optimization
modeling; Effects Analysis Methods for Assessing Potential Impacts of Land Management to
Species at Risk

Appendix B.
Institutional Commitments
1.

Asombro Institute for Science and Education – Stephanie Bestelmeyer

2.

California Polytechnic State University – Douglas Piirto

3.

Department of Interior, SW Climate Science Center - Jonathan Overpeck

4.

Department of Interior, USGS, Corvallis, OR – Sue Phillips

5.

Desert Research Institute, Western Regional Climate Center – Brown & Redmond

6.

Hawai’i Conservation Alliance – Lihla Noori

7.

Kupu – Katrina Ogata

8.

New Mexico Highlands University – W. David Hacker

9.

New Mexico State University, Agricultural Experiment Station – David Thompson

10.

New Mexico State University, Cooperative Extension Service – Jon Boren

11.

New Mexico The Nature Conservancy – Terry Sullivan

12.

New Mexico Water Resources Research Institute – Alexander Fernald

13.

Northern Arizona University, Merriam-Powell Center – Neil Cobb

14.

Pacific Island Climate Change Cooperative, Honolulu, HI - Jeff Burgett

15.

Pacific Regional Integrated Sciences & Assessments – Victoria Keener

16.

State of California – K. Ross; J. Laird; M. Rodriguez
To: C. Suarez
To: R. Moore
To: Secretary T. Vilsack
To: Secretary T. Vilsack (2nd ltr)
To: D. Kluepfel

17.

Texas A&M AgriLife – Mark Hussey

18.

University of Arizona, Cooperative Extension Service – Jeffrey Silvertooth

19.

University of California, Agr. Extension, Davis – Mary Delany

20.

University of California, ANR (Davis, Berkeley Riverside) – Barbara Allen-Diaz

21.

University of California, Berkeley – J. Keith Gilless

22.

University of California, California Fire Science, Berkeley – T. Kline, S. Stephens

23.

University of California, John Muir Institute, Davis – Mark Schwartz

24.

University of California, Riverside – Michael Allen
Additional Information from University of California, Riverside

25.

University of California, Sierra Nevada Research Inst. – Martha Conklin

26.

University of Colorado, Boulder – Western Water Assessment – Kristen Averyt

27.

University of Hawaii at Manoa – J. Kenneth Grace

28.

University of Nevada, Agricultural Experiment Station, Reno – R. Pardini

29.

University of Nevada, Cooperative Extension Service – Mark Walker

30.

University of New Mexico – Scott Collins

31.

University of Texas, El Paso – W.L. Hargrove

32.

University of Wyoming, Agricultural Experiment Station – Bret Hess

33.

USDA Southern Plains Area – Dan Upchurch

34.

USDA ARS, Southwest Watershed Research Center – Philip Heilman

35.

US Department of Commerce, National Oceanic and Atmospheric Adm. – John Marra

36.

USFS, Pacific Southwest Research Station – Alexander Friend

37.

USFS, Rocky Mountain Research Station – G. Sam Foster

38.

USFS, Western Wildland Environmental Threat Assessment Center – Nancy Grulke

39.

Utah State University, Utah Climate Center – Robert Gillies

40.

Washington State University Extension, Animal Agr & Climate Change Nat’l
Extension Project – Elizabeth Whitefield

Dr. Kris Havstad
USDA ARS Jornada
PO Box 30003, New Mexico State University
MSC 3JER
2995 Knox Street, Wooton Hall Rm 200
Las Cruces, NM 88003
Dear Kris:
I am writing on behalf of The Southwest Climate Science Center (SW CSC) university hosts in
support of your proposal to establish a Southwest USDA Regional Hub for Risk Adaptation
and Mitigation to Climate Change.
The SW CSC is one of eight regional climate science centers created by the Department of the
Interior to address the climate science needs of resource managers within the Department, and it
is critical that the SW CSC hosts coordinate closely with complementary efforts in the region to
ensure that stakeholder needs are met without redundancy. The SW CSC is hosted by six
universities in the Southwest: University of Arizona (UA; lead institution and physical home of
the Center); University of California, Davis (UCD), University of California, Los Angeles
(UCLA), Desert Research Institute (DRI; Nevada System of Higher Education), Scripps
Institution of Oceanography (Scripps; University of California, San Diego), and University of
Colorado (CU). Along with several partner institutions, the SW CSC has a wealth of scientific
expertise including:
Climate dynamics, modeling and downscaling – The SW CSC host universities and their
partners are among the top climate science universities in the Southwest. For example, UA,
UCLA, Scripps, CU, and DRI are noted for their expertise in climate dynamics, global and
regional climate modeling, ocean modeling, and climate-model downscaling.
Anticipating and adapting to physical change – Several institutions have strength in physical
sciences critical to the study of climate and adaptation to climate change. UA, Scripps, UCD, and
CU are strong in physical hydrology and hydrologic modeling. Scripps, University of California
Merced (UCM), CU, and UCLA have expertise in snow dynamics and Scripps, UCD, UCLA,
and UA have significant coastal programs.
Anticipating and adapting to ecosystem change – Understanding and adapting to changes in
the great variety of southwestern ecosystems requires the diverse expertise and local knowledge
contributed by our host and partner universities. UA, DRI, UCM, and Scripps collectively are
authorities on disturbance science in the region, particularly with respect to wildfire and tree
mortality. UA, UCD, and UCLA have strong programs focused on non-native invasive species,
whereas UCD and UCLA have expertise in the study of ecosystems and their changing
distributions. UCD and UA have strong traditions in conservation science and modeling
individual species’ responses to environmental change.
Anticipating and adapting coupled human-environmental systems – The SW CSC host
universities and their partners have strong programs in environmental, social, and economic
research (UCLA and UA), environmental law (UCLA, UA, UCD, and CU), and indigenous
peoples’ law (UCLA, UA, and CU). CU, UA, and Northern Arizona University (NAU) have
strong academic programs on Native Nations, and work closely with the American Indian tribes

of the Southwest. UA also has many environmental programs focused on the United StatesMexico border region, and both UA and CU have a strong tradition in the study and preservation
of cultural heritage.
Adaptive management – UCD, CU, ASU, and NASA Ames are experienced in decision
making under uncertainty. UA and UCD have multiple programs on adaptive management. Each
of these universities and organizations has strong experience in environmental synthesis and
stakeholder engagement.
The SW CSC is co-located with the NOAA Regional Integrated Sciences and Assessments
(RISA)-funded Climate Assessment for the Southwest and overlaps both geographically and in
terms of collaborative interests with two other RISA programs – Western Water Association and
the California Nevada Applications Program. These partnerships have proved invaluable to
extending the reach of both programs.
The SW CSC also has a mandate to work with colleagues in Northern Mexico, and in this regard,
we are happy to say that the host universities have a long and rich record of working with
Mexican colleagues. I’m sure we would be able to help the USDA in this regard if there is
interest.
We look forward to the opportunity to include the USDA Southwest Regional Hub as one of our
key partnerships. We anticipate being able to support the hub through our existing efforts to act
as a use-inspired regional interdisciplinary climate science and data resource, to share our
expertise in collaborating with resource management stakeholders in the region, and to provide
opportunities for scientists and resource managers from a range of agencies to interact with and
learn from each other through conferences, workshops, and science meetings.
Thanks.
Sincerely,
Jonathan Overpeck, University Director, Southwest Climate Science Center, University of
Arizona
Mark Schwartz, University of California, Davis
Glen Macdonald, University of California, Los Angeles
Kelly Redmond, Desert Research Institute
Alexander Gershonov, Scripps Institution of Oceanography
Brad Udall, University of Colorado

United States Department of the Interior
U. S. GEOLOGICAL SURVEY
Forest & Rangeland Ecosystem Science Center
777 NW 9th, Suite 400
Corvallis, OR 97330-6169
August 16, 2013

Jeanne C. Chambers, Ph.D.
USDA Forest Service
Rocky Mountain Research Station
920 Valley Road
Reno, NV 89512
Hello Jeanne
Thanks very much for the information about the USDA Climate Change Hub. As you know, we at the
USGS Forest and Rangeland Ecosystem Science Center have a long history of positive interaction with
USDA bureaus in the Great Basin and Intermountain West, particularly as we collaboratively address
the impacts of stressors such as climate change, land use, and fire on ecosystems and imperiled
species. There is still much work to be done, and we believe the USDA Climate Change Hub could
support these efforts and provide valuable linkages to many stakeholders in the region that can benefit
from additional science efforts.
We appreciate your request, and are interested in working with the USDA Hubs as they develop. We
are interested in learning more about future opportunities for collaboration, and in contributing to
discussions about the Hubs and their implementation within the context of existing programs in the
region, and in light of our shared interests in climate change adaptation in the Great Basin and
Intermountain West.
Sincerely,

Sue Phillips
Acting Center Director and Aridlands Research Manager
USGS Forest and Rangeland Ecosystem Science Center
777 NW 9th St., Suite 400
Corvallis, OR 97330

August 14, 2013
Dr. Ric Lopez
USDA Forest Service
Pacific Southwest Research Station
800 Buchanan Street, West Albany Building
Albany, California 94710-0011
Aloha Ric,
The Hawaiʻi Conservation Alliance writes this letter to express our strong support for the
establishment of the USDA Climate Science Hub, and specifically our role in helping to make the
Hub relevant and a success for the Pacific Region, which as you know is gravely threatened by rising
sea level, ocean acidification, warming temperatures, coral bleaching, changing rainfall, increased
storm intensities, and compromised capacity to produce food. Hawaiʻi is both a global biodiversity
and extinction hotspot, and home to among the most threatened biota in the world. Hawaiʻi leads
the US in numbers of listed species. Climate change will aggravate this already dire situation.
The HCA addresses this crisis as a collaboration of conservation leaders representing 24 state and
federal agencies, educational institutions, and nonprofit organizations responsible for managing the
biodiversity of Hawaiʻi’s lands and waters – including nearly all of the state’s public lands and the
majority of its conservation lands. Because we represent people who work and use the land and
water for social, cultural, and agricultural purposes, our approach is holistic and practical.
There are several reasons for our support of the USDA Climate Science Hubs. One of the biggest,
yet least understood threats to many of Hawaii’s native plant and animal species, as well as
irreplaceable cultural resources, is climate change. While a new threat in Hawaiʻi, it now affects all
the ownerships represented by the HCA. The strong warming trend that has been observed in
Hawaiʻi adds urgency as it can aggravate other threats such as species invasions and wildfire - with
hundreds of species exposed to an even more severe extinction risk. Because watersheds are
compact in Hawaiʻi, climate change is anticipated to cause damage to the near shore environment
through reduced water quality and increased sediment delivery during post-fire rain events, with
coral reefs and associated fisheries impacted by deposited sediments.
The HCA has formally engaged climate change as a major threat, and established the Pacific Islands
Climate Change Cooperative of the US Fish & Wildlife Service in 2009. In addition the US
Geological Service’s Pacific Island Climate Science Center is a member of the HCA. We are excited
by the promise of a USDA Hub to compliment HCA’s various efforts as well as those efforts of our
various climate-focused partnerships. To this end, the HCA is hopeful that the USDA will help
expand an infrastructure that will allow land managing organizations to more effectively deal with the
climate change threat in Hawaiʻi through enhanced coordination, access to better research and
technical information, and communication through workshops, meetings, symposia, a centralized
one-stop-shop website, and other modern avenues of information exchange. Please know that the
HCA is a strong advocate of the USDA Climate Hubs!
Sincerely,

Lihla Noori
Executive Director

NMHU
07August 2013

Deborah Finch, PhD
USDA Forest Service
Rocky Mountain Research Station
333 Broadway SE, Suite 115
Albuquerque, NM 87102
Dear Dr. Finch:
In response to your correspondence of 5 August 2013, I am submitting my letter indicating my
willingness to participate in the Southwest Regional Climate Change Hub.
I believe I can make significant contributions in the areas of supporting allied climate change
research through joint solicitations and collaborative efforts as well as education of the public on
climate change and the risks posed to agriculture and forests. The Forestry program at NMHU
can contribute space, both field and laboratory equipment and can involve graduate as well as
undergraduate students into investigations related to climate change in the Southwest. The
opportunity to involve Forestry students into this enterprise holds great promise as it will greatly
benefit the educational structure for future forest professionals giving them hands-on experience
and will contribute to our knowledge of climate change and its potential impact on our nation’s
forest resources. Thus, NMHU’s participation with others in higher education and resource
professional in both State and federal agencies offers a substantial connection to the solutions
society needs and wants.
I look forward to hearing from you. If you need any additional information, please contact me.

Sincerely,
David Hacker /s/
W. David Hacker, PhD, CF
Professor of Forestry and Chair,
Natural Resources Management Department

August 7, 2013
Jane Hayes
Assistant Station Director
US Forest Service, Pacific Southwest Research Station
Albany, CA 94701-0011
jlhayes@fs.fed.us
Kris Havstad
Supervisory Scientist
USDA, Agricultural Research Service
Las Cruces, NM 88003
kris.havstad@ars.usda.gov
Dear Dr. Hayes and Dr. Havstad:
The purpose of this letter is to confirm the intent of New Mexico Cooperative Extension Service to
collaborate with your organizations and your proposed USDA Southwest Regional Hub for Risk
Adaptation and Mitigation to Climate Change. The Extension Service shares a strong interest in your
proposed hub and collaborating with your USDA programs in addressing the responsibilities of the
Regional Hub to develop and deliver science-based information and technologies to New Mexicans to
inform and support their activities in an uncertain climatic environment.
Our commitment to this collaboration is primarily in the following areas regarding specific
responsibilities of this HUB.
•
•
•
•
•

Provide outreach and extension to natural and agriculture resource managers at the region, state
and local levels.
Serve as a network for disseminating information.
Educate the public on climate change and the risks posed to agriculture and forests.
Assist in obtaining stakeholder input.
Participate in annual meeting/workshop.

New Mexico Cooperative Extension is committed to work with the USDA to address the goal and
objectives of the SW Regional Hub. We have the capacities needed to support this collaboration.
Please contact Dr. Jon Boren if you wish to further discuss this statement of commitment.

Sincerely,

Dr. Jon C. Boren
Associate Dean and Director

2

New Mexico Water Resources Research Institute
New Mexico State University, MSC 3167
PO Box 30001, Las Cruces, NM 88003-8001
(575) 646-4337 Fax 646-6418
http://wrri.nmsu.edu

13 August 2013

Jane Hayes
Assistant Station Director
USFS, Pacific Southwest Research Station
Albany, CA 94701-0011
jlhayes@fs.fed.us
Kris Havstad
Supervisory Scientist
USDA, Agricultural Research Service
Las Cruces, NM 88003
kris.havstad@ars.usda.gov
Dear Dr. Hayes and Dr. Havstad:
The purpose of this letter is to confirm the intent of the New Mexico Water Resources Research Institute
(NM WRRI) to collaborate with your organizations and your proposed USDA Southwest Regional Hub
for Risk Adaptation and Mitigation to Climate Change. The NM WRRI shares a strong interest in your
proposed hub and collaborating with your USDA programs in addressing the responsibilities of the
Regional Hub to develop and deliver science-based information and technologies to inform and support
improved water management in an uncertain climatic environment.
Our commitment to this collaboration is primarily in the following area regarding specific responsibilities
of this HUB. We plan to act as the HUB contact point for the Water Resources Research Institutes of the
Colorado River Basin states. The Powell Consortium group of the National Institutes of Water Resources
includes the same states as those in the Southwest Regional HUB. With our links to water researchers
addressing the critical issues of the region, we plan to support the HUB with the following: a) the Water
Resource Research Institutes will support applied hydrology and water resources research conducted by
faculty and students, and collaborations with the climate hub will enhance water research that addresses
climate change issues relevant to the region; b) the National Institutes of Water Resources are already
involved in and will continue to provide outreach on water issues related to climate change through
conferences, newsletters, and technical publications; and c) the Water Resources Research Institutes of
the southwest region will make available to the climate hub their established network for distributing
water research grants, activities, publications, and other information relating water information and
climate change.
The NM WRRI is committed to work with the USDA to address the goal and objectives of the SW
Regional Hub. We have the capacities needed to support this collaboration.
Please contact me if you wish to further discuss this statement of commitment.
Sincerely,

Alexander Fernald
Director

August 7, 2013

Deborah Finch
USDA Forest Service
Rocky Mountain Research Station
333 Broadway SE, Suite 115
Albuquerque, NM 87102
Dear Deborah,
1. Contact information for the key individual(s).
Listed alphabetically, all share same address
Neil Cobb, Director;
Lara Schmit, Director of Communications
Stefan Sommer, Director of Education
Amy Whipple, Merriam-Powell Research Station Director
Thomas Whitham Executive Director
Merriam-Powell Center for Environmental Research Peterson Hall, Bldg
22, Rm 330, Box 6077 Northern Arizona University Flagstaff, AZ 86011
2. Information regarding your capacity to contribute to the six specific responsibilities required of this
proposed regional hub network. These responsibilities are intended to address the USDA mission to
develop and deliver science-based information and technologies to clients across the southwest USA in
order to inform their management actions. They are:
•

•

•

Perform periodic regional climate change risk and vulnerability assessments;
We have created suitable habitat projections for 100s of species of plants. These include all
vascular plants endemic to the Colorado Plateau and dominant plants that occur on the Colorado
Plateau http://www4.nau.edu/swplantatlas/ .We are offering a new graduate class at NAU that
provides a version of BIOMOD2 in R that will easily allow students and their research groups to
model responses of species to future climate change. This class will be offered every year and
thus new assessments will be made every year depending on the taxonomic focus of the students.
Serve as a data and climate change forecast repository and a regional resource for climate
change information;
We have amassed a large amount of data related to climate change impacts on species
distributions. These include occurrence data for species, environmental layers, and downscaled
GCM output. Most of our data is served through the Geospatial Research and Information Lab
(GRAIL), http://www.grail.nau.edu/ which is operated by the Merriam-Powell Center.
Support applied climate change research through joint solicitations and collaborative efforts;
Thomas Whitham is leading an extensive effort in establishing Southwest Environmental Garden
Array (SEGA). SEGA was initiated in 2012 with $4 million in seed funding from the National
Science Foundation (NSF) and NAU to create a system of 12 gardens along the elevation
gradient in northern Arizona to examine how climate change will affect individual plant species
and communities. This facility will enable a new generation of climate change research that
allows researchers from diverse disciplines to quantify the ecological and evolutionary impacts
of climate change on 1) foundation plant species that drive their respective ecosystems, 2) their
associated communities, 3) native-exotic species interactions, and 4) the ecosystem processes
that emerge from these interactions. External NSF reviewers concluded that SEGA holds the

•
•

•

potential to create “transformative research activities and excellent broader impacts” in our
understanding of climate change and provide critical answers to some of the most pressing issues
of our time. Using the gardens, scientists can quantify the ecological and evolutionary responses
of species to changing climate conditions along an elevation gradient that ranges from hot
deserts to cold alpine tundra. Because scientists can control conditions such as soil moisture
levels and the genetic makeup of the plantings, SEGA offers scientists an exceptional
opportunity to test plant and community response to climate change. SEGA seeks to identify
those individuals that possess the genetic makeup that allows them to survive where others die
out.
Importantly, the SEGA gardens will be sited on lands where their managers are anxious to
incorporate best science into management, including the U.S. Forest Service, Grand Canyon
Trust, Babbitt Ranches, and other agencies. This means the results emerging from SEGA can be
immediately implemented and tested for their ability to improve land management outcomes.
This array will: 1) provide a scientific basis for the concept of managed translocation, 2) identify
drought tolerant genotypes and source populations that perform best at a given location for
current and expected future climatic conditions and buffer against loss of ecosystem function, 3)
develop techniques for managing exotic species that have become especially invasive with
climate change.
Provide outreach and extension to natural and agriculture resource managers at the region,
state, and local levels;
See above
Serve as a network for distributing information;
The Merriam-Powell Center for Environmental Research is well positioned to distribute
information to scientists, managers, students, and the public. We have specialists in climate
change impacts, ecological genetics, and stress ecology who work with education and outreach
specialists on scores of projects, all of which have some climate change component.
Educate the public on climate change and the risks posed to agriculture and forests.
See above

Sincerely,

Director, Merriam-Powell Center for Environmental Research,
Associate Professor, Department of Biological Sciences

Merriam-Powell Center for Environmental Research
Peterson Hall, Box 6077 Northern Arizona University Flagstaff, AZ 86011
928-523-6221 (phone) 928-523-8223(fax)
mpcer@nau.edu http://www.mpcer.nau.edu/

August 6, 2013
Richard Lopez, Ph.D.
Director, Institute of Pacific Islands Forestry (IPIF)
US Forest Service, Pacific Southwest Research Station
60 Nowelo Street
Hilo, Hawai'i 96720
Dear Dr. Lopez,
The Pacific Regional Integrated Sciences and Assessments (Pacfic RISA) program is enthusiastically
willing to partner with the USDA Southwestern Regional Hub as it addresses climate change impacts
in the Pacific Islands region. With the core office located at the East-West Center in Honolulu,
Hawai'i, Pacific RISA’s research aims to improve the adaptive capacity of diverse Pacific Island
communities in responding to climate variability and change, with a focus on stakeholder-driven,
interdisciplinary climate and freshwater resource sustainability.
The Pacific RISA already collaborates in several contexts with the Institute of Pacific Islands Forestry
(IPIF), specifically with researchers working on climate change impacts on Hawai'i Island
streamflows. Additionally, as one of the main coordinators of the Pacific Islands Regional Climate
Assessment (PIRCA) reports, the regional technical input to the 2014 US National Climate
Assessment (NCA), the Pacific RISA worked closely with IPIF researchers as contributors to Chapter 4
of the PIRCA report: Marine, Freshwater, and Terrestrial Ecosystems on Pacific Islands.
Going forward, we support continued and increased partnerships with IPIF to jointly assess and
address the impacts of climate change and vulnerability on Pacific Islands.
Sincerely,

Victoria Keener, Ph.D.
Research Fellow
The East West Center
Pacific Regional Integrated Sciences & Assessments
www.PacificRISA.org
(W) 808.944.7220

July 22, 2013

Carlos Suarez
State Conservationist
Richard E. Lyng USDA Service Center
430 G Street #4164
Davis, CA 95616-4164
RE:

Regional USDA Hubs for Risk Adaptation and Mitigation to Climate Change

Dear Mr. Suarez:
We were pleased to hear of the U.S. Department of Agriculture’s (USDA) initiative to establish
regional hubs that will deliver science-based knowledge and practical information to farmers,
ranchers and forestland owners. We understand that there is an on-going internal process for
selecting the location of the seven regional hubs. We would like to support the location of a hub
in California in any way possible. A regional hub in California would not only add value to
federal research efforts on climate change, it would also offer new opportunities for collaboration
with our universities, state and local governments, and the private-sector.
As you know, the state of California has already taken significant steps toward implementing
climate risk reduction and mitigation actions in both agriculture and forestry. The California
Department of Food and Agriculture convened a climate change consortium to help specialty
crop growers plan for future impacts; the California Department of Forestry and Fire Protection
has been integrating climate threats and opportunities in the state’s periodic Forest and
Rangeland Assessments since 2010, has developed an online tool to assess greenhouse gas
emissions associated with timber harvests for the purposes of the California Environmental
Quality Act, has partnered with the U.S. Forest Service to develop sustainability standards for
forest biomass and the ecoSmart Landscapes tool to support urban forestry, and has been
implementing a new fire prevention fee to pay for services within designated State
Responsibility Areas; the California Department of Conservation is active in farmland protection
efforts pursuant to the California Farmland Conservancy Program and the California Land
Conservation Act of 1965; the California Energy Commission has adopted a Bioenergy Action
Plan to increase bioenergy development in California; forest carbon protocols have been
adopted as part of the California cap-and-trade program and the adoption of a rice cultivation
protocol is currently being considered; California is currently working on a significant update to
its precedent-setting, multi-sectoral state climate adaptation strategy; and a scope of work for a
potential Fourth California Climate Assessment is currently being developed. California also
continues active engagement with partner states around the West on climate-related issues
pertaining to forestry, agriculture, water and oceans.

We applaud USDA’s leadership in establishing regional hubs, and are also sending Secretary
Vilsack a letter of support for a USDA regional hub in California. We look forward to continuing
to work with you on climate change and other matters, and are eager to assist in any way
possible to support the location of a regional climate hub in California. Please let us know how
we may be of assistance.
Sincerely,

Karen Ross, Secretary
CA Department of Food and Agriculture

Matt Rodriquez, Secretary
CA Environmental Protection Agency

cc: Barbara Allen-Diaz, University of California

John Laird, Secretary
CA Natural Resources Agency

July 22, 2013

Randy Moore
Regional Forester
USDA Forest Service
Pacific Southwest Region
1323 Club Drive
Vallejo, California 94592
RE:

Regional USDA Hubs for Risk Adaptation and Mitigation to Climate Change

Dear Mr. Moore:
We were pleased to hear of the U.S. Department of Agriculture’s (USDA) initiative to establish
regional hubs that will deliver science-based knowledge and practical information to farmers,
ranchers and forestland owners. We understand that there is an on-going internal process for
selecting the location of the seven regional hubs. We would like to support the location of a hub
in California in any way possible. A regional hub in California would not only add value to
federal research efforts on climate change, it would also offer new opportunities for collaboration
with our universities, state and local governments, and the private-sector.
As you know, the state of California has already taken significant steps toward implementing
climate risk reduction and mitigation actions in both agriculture and forestry. The California
Department of Food and Agriculture convened a climate change consortium to help specialty
crop growers plan for future impacts; the California Department of Forestry and Fire Protection
has been integrating climate threats and opportunities in the state’s periodic Forest and
Rangeland Assessments since 2010, has developed an online tool to assess greenhouse gas
emissions associated with timber harvests for the purposes of the California Environmental
Quality Act, has partnered with the U.S. Forest Service to develop sustainability standards for
forest biomass and the ecoSmart Landscapes tool to support urban forestry, and has been
implementing a new fire prevention fee to pay for services within designated State
Responsibility Areas; the California Department of Conservation is active in farmland protection
efforts pursuant to the California Farmland Conservancy Program and the California Land
Conservation Act of 1965; the California Energy Commission has adopted a Bioenergy Action
Plan to increase bioenergy development in California; forest carbon protocols have been
adopted as part of the California cap-and-trade program and the adoption of a rice cultivation
protocol is currently being considered; California is currently working on a significant update to
its precedent-setting, multi-sectoral state climate adaptation strategy; and a scope of work for a
potential Fourth California Climate Assessment is currently being developed. California also
continues active engagement with partner states around the West on climate-related issues
pertaining to forestry, agriculture, water and oceans.

We applaud USDA’s leadership in establishing regional hubs, and are also sending Secretary
Vilsack a letter of support for a USDA regional hub in California. We look forward to continuing
to work with you on climate change and other matters, and are eager to assist in any way
possible to support the location of a regional climate hub in California. Please let us know how
we may be of assistance.
Sincerely,

Karen Ross, Secretary
CA Department of Food and Agriculture

Matt Rodriquez, Secretary
CA Environmental Protection Agency

cc: Bruce Goines, USFS
Ken Pimlott, CAL FIRE
Barbara Allen-Diaz, University of California

John Laird, Secretary
CA Natural Resources Agency

July 22, 2013

The Honorable Tom Vilsack
United States Secretary of Agriculture
U.S. Department of Agriculture
1400 Independence Avenue, S.W.
Washington, D.C. 20250
RE:

Regional Hubs for Risk Adaptation and Mitigation to Climate Change

Dear Secretary Vilsack:
We were pleased to hear of the U.S. Department of Agriculture’s (USDA) initiative to establish
regional hubs that will deliver science-based knowledge and practical information to farmers,
ranchers and forestland owners. We are writing to encourage you to consider Davis, California
as a location for one of these hubs. A regional hub located in California would not only add a
valuable new dimension to federal research efforts on climate change and complement the
important work already being done at the Agricultural Research Service (ARS), U.S. Forest
Service (USFS), and Natural Resources Conservation Service (NRCS) centers, the hub would
also offer new opportunities for collaboration with universities, state, local and private-sector
partners.
California appreciates the ongoing coordination with USDA and other federal partners on
agriculture, forestry, and climate research. The state works closely with the ARS centers in
California, the USFS Region 5 Office, the Climate Science Center (CSC) consortium institutions
located in California, the California Landscape Conservation Cooperative, and the National
Oceanic and Atmospheric Administration’s Regional Integrated Sciences and Assessments
program at Scripps. Many of these locations are engaged in multiple federal, state and local
climate efforts. Davis is not only the location of three ARS research units, the NRCS State
Office, the USDA Rural Development State Office, and the USDA Farm Service Agency in
California, it is also home to the University of California, Davis (UC Davis) which is a CSC
consortium institution and an important research hub for the previous three California climate
assessments. UC Davis scientists authored nine of the 35 studies contained in the 2012 Third
California Climate Assessment, and UC Davis collaborates with local and state governmental
agencies on ongoing climate-related research such as bioenergy research and public health
research on vector-borne diseases. UC Davis is also connected to the considerable research
capacity of the larger University of California network, and enjoys a close working relationship to
the many other federal and private research institutions in the state. Furthermore, as a landgrant university, UC Davis has multiple campuses with cooperative extension staff that have a
long tradition of translating research outcomes into on-the-ground solutions. Davis is also
located just 15 miles from the State Capitol, where California’s groundbreaking climate
mitigation and adaptation policies have been developing, and within 60 miles of both the ARS in
Albany, California and the USFS Region 5 office in Vallejo, California.

California is the leading agricultural state in the nation. The state produces more than 400
different commodities on approximately 81,500 farms employing 800,000 people. In 2011,
California agriculture generated $43.5 billion in revenue - representing about 12 percent of total
U.S. agricultural revenue. Fifty percent of all the fruits, nuts and vegetables consumed in the
U.S. are grown in California. California also has vast forestland - approximately 33 million
acres, or almost one-third of the state. The forestland base is divided between private and
public management, with over 13 million acres held by private landowners, including both
industrial and non-industrial owners. California is unique in the rich diversity of its many tree
species which include a wide array of conifers (including the iconic coastal redwoods and giant
sequoia) and also many types of oaks. Both California agriculture and forestry are facing
increasing climate threats such as changing water availability, changing temperatures, sea level
rise, and more extreme weather events. Agriculture and forestry are also capable of playing a
significant role in climate solutions that reduce greenhouse gas emissions and sequester
carbon.
The state of California has already taken very significant steps toward implementing climate risk
reduction and mitigation actions in both agriculture and forestry. The California Department of
Food and Agriculture convened a climate change consortium to help specialty crop growers
plan for future impacts; the California Department of Forestry and Fire Protection has been
integrating climate threats and opportunities in the state’s periodic Forest and Rangeland
Assessments since 2010, has developed an online tool to assess greenhouse gas emissions
associated with timber harvests for the purposes of the California Environmental Quality Act,
has partnered with USFS to develop sustainability standards for forest biomass and the
ecoSmart Landscapes tool to support urban forestry, and has been helping to implement a new
fire prevention fee to pay for services within designated State Responsibility Areas; the
California Department of Conservation is active in farmland protection efforts pursuant to the
California Farmland Conservancy Program and the California Land Conservation Act of 1965;
the California Energy Commission has adopted a Bioenergy Action Plan to increase bioenergy
development in California; forest carbon protocols have been adopted as part of the California
cap-and-trade program and the adoption of a rice cultivation protocol is currently being
considered; and California is currently working on a significant update to its precedent-setting,
multi-sectoral state climate adaptation strategy.
California is also engaged in many collaborative efforts to work on climate change with partner
states in the West and to share lessons learned from California’s efforts to implement climate
solutions. For instance, University of California and USDA ARS scientists in California
collaborated with colleagues in Nevada and Texas on a biologically-based management
program for saltcedar. The California Department of Forestry and Fire Protection has been very
involved in the West Wide Fire Risk Assessment effort which spans 17 western states and
selected Pacific islands.
We applaud USDA’s leadership in establishing regional hubs, and would welcome the
collaborative opportunities that would be presented by the location of such a hub in California.
Sincerely,

Karen Ross, Secretary
CA Department of Food and Agriculture

Matthew Rodriquez, Secretary
CA Environmental Protection Agency

John Laird, Secretary
CA Natural Resources Agency

cc:

The Honorable Sally Jewell, United States Secretary of the Interior, U.S. Department of
the Interior
Dr. Kathryn Sullivan, Acting NOAA Administrator, National Oceanic and Atmospheric
Administration
Dr. Ann Bartuska, Deputy Under Secretary for Research, Education and Economics,
USDA
Ms. Ann Mills, Acting Secretary, Natural Resources and Environment, USDA
Mr. William Hohenstein, Director, Climate Change Program Office, USDA
Chief Thomas Tidwell, Office of the Chief, USDA Forest Service
Dr. Thomas Armstrong, Director of National Coordination, U.S. Global Change Research
Program
Ms. Susan Ruffo, Deputy Director for Climate Change Adaptation, White House Council
on Environmental Quality
Mr. Robin O’Malley, Policy and Partnership Coordinator, National Climate Change and
Wildlife Science Center, U.S. Geological Survey
Mr. Carlos Suarez, State Conservationist – California, Natural Resources Conservation
Service, USDA
Mr. Howard Zhang, Center Director, Agricultural Research Service, Western Regional
Research Center, USDA
Dr. Daniel Klupfel, Research Leader, Agricultural Research Service – Davis, USDA
Mr. Randy Moore, Regional Forester, Pacific Southwest Region, USDA Forest Service
Mr. Bruce Goines, Ecosystem Services Leader, Pacific Southwest Region, USDA Forest
Service
Chief Ken Pimlott, Director, California Department of Forestry and Fire Protection
Dr. Barbara Allen-Diaz, Vice President, Director of Agricultural Experimentation Station,
Director of Cooperative Extension, and Professor and Russell Rustici Chair in
Rangeland Management, University of California – Agriculture and Natural Resources

August 7, 2013

The Honorable Tom Vilsack
United States Secretary of Agriculture
U.S. Department of Agriculture
1400 Independence Avenue, S.W.
Washington, D.C. 20250

RE:

USDA Regional Southwest Hub for Risk Adaptation and Mitigation to Climate Change

Dear Secretary Vilsack:
We are writing to provide you with additional information about California’s ability to support any
USDA Regional Southwest Hub for Risk Adaptation and Mitigation to Climate Change which
might be located in California. This letter follows two earlier letters which you received,
including an August 2, 2013 letter from Governor Edmund G. Brown Jr. and a July 22, 2013
letter from the secretaries of the California Department of Food and Agriculture (CDFA), the
California Natural Resources Agency (CNRA), and the California Environmental Protection
Agency.
In order to streamline coordination efforts, the deputy secretary for climate change and energy
at CNRA will serve as the primary point of contact for interface between any new regional USDA
climate hub and our agencies and departments.
The state of California continues to work on regional climate change risk and vulnerability
assessments, research, translating climate data into tools usable by land managers, and climate
risk education and outreach efforts. These efforts in our agencies and departments provide the
capacity for us to support the work of a new USDA climate hub. The state of California has a
strong partnership with USDA, and the addition of a hub in California would provide additional
technical support, strategies, and collaborative partnerships.
Our agencies and departments are eager to partner with the new regional USDA climate hub in
order to develop and deliver science-based information and technologies that help inform
management actions across the southwestern United States. We believe we can contribute to
the specific responsibilities of the new hub in many ways. Please see the attached document for
further information on the work that the state of California is undertaking on climate change.
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We strongly support the proposal for a USDA Regional Southwest Hub in California. If we can
be of further assistance, please don’t hesitate to contact the CNRA Deputy Secretary for
Climate Change and Energy Ann C. Chan at ann.chan@resources.ca.gov or (916) 651-7591.

Sincerely,

Karen Ross, Secretary
California Department of Food and Agriculture

John Laird, Secretary
California Natural Resources Agency

Ken Pimlott, Director
California Department of Forestry and Fire Protection

cc:

Dr. Ann Bartuska, Deputy Undersecretary for Research, Education and Economics,
USDA
Ms. Ann Mills, Acting Undersecretary, Natural Resources and Environment, USDA
Mr. William Hohenstein, Director, Climate Change Program Office, USDA
Chief Thomas Tidwell, Office of the Chief, USDA Forest Service
Mr. Carlos Suarez, State Conservationist – California, Natural Resources Conservation
Service, USDA
Mr. Howard Zhang, Center Director, Agricultural Research Service, Western Regional
Research Center, USDA
Dr. Daniel Klupfel, Research Leader, Agricultural Research Service – Davis, USDA
Mr. Randy Moore, Regional Forester, Pacific Southwest Region, USDA Forest Service
Mr. Bruce Goines, Ecosystem Services Leader, Pacific Southwest Region, USDA Forest
Service
Dr. Barbara Allen-Diaz, Vice President, Director of Agricultural Experimentation Station,
Director of Cooperative Extension, and Professor and Russell Rustici Chair in
Rangeland Management, University of California – Agriculture and Natural Resources

Dr. Jane Hayes, Assistant Station Director, Pacific Southwest Research Station, USDA
Forest Service
Dr. Kris Havstad, Director, USDA Agricultural Research Service, Jornada Experimental
Range, Las Cruces, New Mexico
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California Climate Actions
Supporting Envisioned Work of
USDA Regional Hub for Risk Adaptation and Mitigation to Climate Change
Perform Periodic Regional Climate Change Risk and Vulnerability Assessments
California has performed three prior state climate change assessments, and it is currently
scoping a fourth assessment, which will likely include research components related to extreme
weather events and continued regional downscaling. The most recent assessment, completed
in 2012, included studies on the climate vulnerabilities of California agriculture, strategies for
making agriculture more sustainable in light of a changing climate, and changes in the
distribution and frequency of fires. The California climate change assessments have helped
foster close working relationships on climate research between state agencies, university
research facilities including those of the University of California, and federal research facilities.
The California Energy Commission (CEC), which is part of the California Natural Resources
Agency (CNRA), has managed all state climate change assessments to date.
CAL FIRE’s on-going Fire and Resource Assessment Program (FRAP) provides a variety of
products including a periodic Forest and Range Assessment, a detailed report on California's
forests and rangelands. FRAP already works closely with the USFS and other federal agencies
in developing the assessments and related forest policy statements. FRAP also provides
extensive technical and public information for statewide fire threat, fire hazard, watersheds,
socio-economic conditions, environmental indicators, and forest-related climate change. Much
of this information involves Geographic Information System (GIS) analysis, tables, maps, data
and calculation tools that are available online. CAL FIRE has also been actively participating in
and contributing to the Western Wildfire Risk Assessment conducted on behalf of the Council of
Western State Foresters and the Western Forestry Leadership Coalition. The Western Wildfire
Risk Assessment covers the 17 western states and select Pacific islands.
The California Department of Fish and Wildlife (CDFW), which is part of CNRA, is currently
leading the update to the Statewide Wildlife Action Plan, which, among other things, is analyzing
impacts and stressors by eco-regions and incorporates climate change impacts and risk
management strategies into management goals.
Serve as a Data and Climate Change Forecast Repository and a Regional Resource for
Climate Change Information
California has the capacity to act as a repository and resource for climate change information.
The UC Berkeley Geospatial Innovation Facility, with funding and advisory oversight by the CEC
and advisory support from Google.org, developed Cal-Adapt to translate a wealth of climate
data and information into an online tool that may be used to support local planning efforts
(http://cal-adapt.org/). A CEC-supported effort to update the Cal-Adapt tool is currently
underway.
The California Technology Agency also maintains an online California Geoportal
(http://portal.gis.ca.gov/geoportal/). The California Geoportal strives to increase information
transparency and an open environment for accessing important government derived geospatial
information, including climate data. The California Geoportal provides individuals and

organizations with timely and accurate information for better and more informed decision
making.
The California Department of Conservation (DOC), which is within CNRA, also maintains an
interactive California Important Farmland Finder map which provides a current inventory of
agricultural land resources (http://maps.conservation.ca.gov/ciff/). The DOC map combines
current land use information with USDA Natural Resources Conservation Service (NRCS) soil
survey data.
As noted above, the FRAP program provides a variety of products including GIS analysis,
maps, data and tools. CAL FIRE’s Urban and Community Forest Program, along with USFS
and EcoLayers (a web-based platform for integrated resource planning), also launched a webbased tool, ecoSmart Landscapes (www.ecosmartlandscapes.org) that allows homeowners to
calculate present and future carbon and energy impacts of existing and planned trees.
CDFW oversees the Biogeographic Information & Observation System (BIOS); a system
designed to enable the management, visualization, and analysis of biogeographic data collected
by CDFW and its partner organizations. Partners include USFS, U.S. Geological Survey,
Bureau of Land Management, California Coastal Conservancy, California Geological Survey,
and the National Oceanic and Atmospheric Adminisitration. BIOS facilitates the sharing of that
data within the BIOS community by integrating GIS, relational database management, and
ESRI's ArcIMS and ArcGIS Server technologies to create a statewide, integrated information
management tool that can be used on any computer with access to the Internet.
Support Applied Climate Change Research through Joint Solicitations and Collaborative
Efforts
The state of California and our agencies and departments already participate in a variety of
broader regional climate research efforts. CNRA, DWR, and CDFW serve on the Department of
the Interior Southwest Climate Science Center Stakeholder Advisory Committee. DWR and
CDFW also serve on the steering committee for the California Landscape Conservation
Cooperative (CA LCC), and coordinate with other regional LCCs.
The California Department of Food and Agriculture (CDFA) administers a Fertilizer Research
and Education Program that funds research to understand nitrous oxide (N2O) levels from
nitrogen fertilizers added to different field crops: to determine if N2O emissions from agricultural
crops in California are a significant contributor to global warming and to address mitigation
measures if it is.
CDFA, UC Davis, and with funding from the California Energy Commission Public Interest
Energy Research Program, have undertaken a three-year study to evaluate the economic,
beneficial environmental factors, and costs of our biofuel feedstock crops into biodiesel and
ethanol.

Jane Leslie Hayes, PhD
Page 2

California has also invested resources in regional ocean and coastal research efforts such as
the 2012 National Research Council report on Sea-Level Rise for the Coasts of California,
Oregon and Washington.
Provide Outreach and Extension to Natural and Agriculture Resource Managers at the
Region, State, and Local Levels
As further described below, California has a number of grant and other programs that support
outreach and extension to natural and agriculture resource managers. These programs are
administered by a variety of entities including the California Department of Food and Ariculture
(CDFA), CNRA and their departments, boards and commissions, conservancies and councils,
including CAL FIRE, DOC, and the California Wildlife Conservation Board. These programs
may be coordinated with the activities of the proposed hub.
CDFA administers a Specialty Crop Block Grant Program (SCBGP) that funds projects that
enhance the competitiveness of specialty crops including fruits, vegetables, tree nuts, dried
fruits, horticulture, and nursery crops, including a strategic evaluation of the potential climate
change impacts to California agriculture as well as a compilation of practical solutions. To
address this need, CDFA has established a consortium of growers, educators, and technical
experts in California to study and make recommendations on strategies for climate change
adaptation.
In addition, the California State Board of Food and Agriculture also convenes discussions that
bring together local, state and federal government officials, agricultural representative, and
residents to discuss current issues of concern to California agriculture, such as water quality
and water supply issues, providing recommendations to the Governor and Secretary of Food
and Agriculture.
Through the California Farmland Conservancy Program, DOC provides agricultural
conservation easement grants that are used to compensate landowners who voluntarily sell
their land's development rights. The landowner maintains ownership of the property and agrees
to keep it in agricultural production. DOC has, in the past, provided grants to resource
conservation districts for the purpose of fostering sustainable stewardship and grants to special
districts, non-profit organizations, and local governments to support watershed coordinator
positions in order to facilitate collaborative efforts to improve and sustain the health of
California’s watersheds.
CAL FIRE administers the state nursery programs through a main facility located at the L.A.
Moran Reforestation Center located in Davis. The reforestation center specializes in forest tree
cone and seed processing and seed bank storage. CAL FIRE staff provide technical assistance
to the forest industry, other agencies, and private landowners on cone and seed matters and
seed collection activities. CAL FIRE also administers grants and technical assistance in support
of urban tree planting, urban tree inventories, urban forest management plans, and educational
and innovative urban forestry projects. CAL FIRE operates eight demonstration state forests
totaling 71,000 acres, which among other things, provide research and demonstration projects
on forest management.
The CDFW Climate College is designed to cover the fundamentals of climate science and

provide tools and resources necessary to empower participants to better incorporate climate
change into their professional responsibilities. In the spirit of increasing climate literacy and
partnership the course is open to government staff, partners, and the public. Sessions are
recorded and posted online. The first year of the Climate College concluded in June 2013, and
the curriculum for the next year of the Climate College is currently under development. The
Climate College is another potential forum for providing outreach and extension to natural
resource and agriculture resource managers.
Serve as a Network for Distributing Information
In addition to Cal-Adapt and the other informational tools and repositories mentioned above, the
state of California also maintains a web-based portal for disseminating climate information
(http://www.climatechange.ca.gov/), and is currently engaged in a project to enhance and
coordinate state agency climate communication efforts.
California also maintains a myriad of climate information Listservs for the public, including a
Listserv on climate adaptation (http://www.resources.ca.gov/climate_adaptation/). The state’s
Climate Action Team and subgroups also work to coordinate inter-agency coordination on
climate change.
CNRA has already conducted two advance tribal outreach and listening sessions around the
planned update to the 2009 California Climate Adaptation Strategy; CNRA is continuing tribal
outreach on preparing for climate risks, and those efforts build upon tribal outreach efforts by
CDFA, CAL FIRE, DWR, DFW, and other state partners.
California also participates in numerous regional programs and processes that provide
opportunities for distributing climate information. These include programs otherwise described
in this letter and also the Western Governors’ Association, Western Association of State
Departments of Agriculture, Western Association of Fish and Wildlife Agencies, Pacific Coast
Collaborative, West Coast Governor’s Alliance on Ocean Health, National Plant Board, ongoing
discussions regarding the use and environmental protection of Colorado River resources, and
the California Biomass Collaborative which is a statewide collaboration of government, industry,
environmental groups, and educational institutions administered for the state by the University
of California, Davis.
Educate the Public on Climate Change and the Risks Posed to Agriculture and Forests
California has a variety of ongoing efforts to communicate and educate the public on climate
risks to agriculture and forestry. These efforts can complement and support the work of the
climate hub.
CNRA is leading a current effort to update the 2009 California Climate Adaptation Strategy, and
the document will include chapters on climate risks to agriculture and forestry. Five regional
workshops are planned to discuss the adaptation update with members of the public; one
workshop is planned for the Sierra Nevada region and another is planned for the Central Valley.
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The California Air Resources Board is also working on a major update to the 2008 AB32
Scoping Plan, and the document will include sections on greenhouse gas emissions and
opportunities associated with agriculture and forestry. Ongoing public outreach efforts around
the scoping plan update are already underway.
The Governor’s Office of Planning and Research (OPR) is also working on a variety of climate
communication efforts including developing an innovative video initiative, called Climate
Changers, for online climate knowledge sharing. These types of programs can also support the
dissemination of information about climate risks to forest and agriculture in the Southwest
region.

July 22, 2013

Daniel Kluepfel
Location Coordinator
USDA-ARS
284 Hutchison Hall, Plant Pathology Dept., UCD
Davis CA 95616
RE:

Regional USDA Hubs for Risk Adaptation and Mitigation to Climate Change

Dear Mr. Kluepfel:
We were pleased to hear of the U.S. Department of Agriculture’s (USDA) initiative to establish
regional hubs that will deliver science-based knowledge and practical information to farmers,
ranchers and forestland owners. We understand that there is an on-going internal process for
selecting the location of the seven regional hubs. We would like to support the location of a hub
in California in any way possible. A regional hub in California would not only add value to
federal research efforts on climate change, it would also offer new opportunities for collaboration
with our universities, state and local governments, and the private-sector.
As you know, the state of California has already taken significant steps toward implementing
climate risk reduction and mitigation actions in both agriculture and forestry. The California
Department of Food and Agriculture convened a climate change consortium to help specialty
crop growers plan for future impacts; the California Department of Forestry and Fire Protection
has been integrating climate threats and opportunities in the state’s periodic Forest and
Rangeland Assessments since 2010, has developed an online tool to assess greenhouse gas
emissions associated with timber harvests for the purposes of the California Environmental
Quality Act, has partnered with the U.S. Forest Service to develop sustainability standards for
forest biomass and the ecoSmart Landscapes tool to support urban forestry, and has been
implementing a new fire prevention fee to pay for services within designated State
Responsibility Areas; the California Department of Conservation is active in farmland protection
efforts pursuant to the California Farmland Conservancy Program and the California Land
Conservation Act of 1965; the California Energy Commission has adopted a Bioenergy Action
Plan to increase bioenergy development in California; forest carbon protocols have been
adopted as part of the California cap-and-trade program and the adoption of a rice cultivation
protocol is currently being considered; California is currently working on a significant update to
its precedent-setting, multi-sectoral state climate adaptation strategy; and a scope of work for a
potential Fourth California Climate Assessment is currently being developed. California also
continues active engagement with partner states around the West on climate-related issues
pertaining to forestry, agriculture, water and oceans.

We applaud USDA’s leadership in establishing regional hubs, and are also sending Secretary
Vilsack a letter of support for a USDA regional hub in California. We look forward to continuing
to work with you on climate change and other matters, and are eager to assist in any way
possible to support the location of a regional climate hub in California. Please let us know how
we may be of assistance.
Sincerely,

Karen Ross, Secretary
CA Department of Food and Agriculture

Matt Rodriquez, Secretary
CA Environmental Protection Agency

cc: Barbara Allen-Diaz, University of California

John Laird, Secretary
CA Natural Resources Agency
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August 12, 2013

DR. JANE HAYES
Pacific Southwest Forest Research Station
Albany, CA 94706
Email: jlhayes@fs.fed.us
RE:

Southwestern USDA Climate Hub

Dear Dr. Hayes:
It is with great enthusiasm that we respond to your call for collaboration with the US
Forest Service and the USDA ARS towards the development of a proposal for the
USDA Regional Hub for Risk Adaptation and Mitigation to Climate Change. As the
number one-ranked agricultural research and teaching institution in the world (QS World
University Rankings) and among the premier land grant universities in the country, we
believe that the College of Agricultural and Environmental Sciences, UC Davis is ideally
positioned to partner with USDA and other stakeholders in responding to the vision and
mission of this exciting USDA initiative. Our faculty welcome the opportunity to
contribute through their strong disciplinary expertise and mission-oriented research
mandate.
UC Davis is known for its research, education and outreach on climate change,
agriculture and natural resources with well-developed topical areas in crop genetics and
improvement, soil and nutrient management, water resources, energy, ecosystems and
biodiversity, and the built environment. Because of the land grant mission of our
university, faculty place specific emphasis on impacts and vulnerability assessments.
Driven by the state-wide need for outreach and extension to natural and agricultural
resource managers, efforts are increasingly directed on adaptive capacity and resilience
to climate change, in addition to greenhouse gas emission mitigation.
The recognition for UC Davis to be increasingly engaged in climate-related outreach
and education is exemplified by (1) holding the second Global Science Conference on
Climate-Smart Agriculture (CSA, http://climatesmart.ucdavis.edu) in March of this year,
and the location of one of USDI Southwest Climate Science Centers at the John Muir
Institute of the Environment (JMIE) at UC Davis. The CSA conference emphasized
partnerships for integrative approaches to ensure sustainable increases in food
production, poverty alleviation and biodiversity, while adapting to and mitigating climate
change. The proposed regional hub network would be a way for UC Davis to
participate with the USDA and other organizations in such a framework across the
southwestern United States to better achieve effective management actions that
prepare the region for the uncertainty of climate change.
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The following summarizes our capacity among the requested responsibilities:


Perform periodic regional climate change risk and vulnerability assessments;
In addition to strong disciplinary research across the college and campus, much
research is done through collaborative projects. Examples include a working group
on water management adaptation with climate change, a climate adaptation case
study for agriculture, and an NSF-funded training grant (IGERT) on Climate Change,
Water, and Society, focusing on graduate student education and outreach.



Serve as a data and climate change forecast repository and a regional resource for
climate change information;
The college supports various data and modeling centers, including the Information
Center for the Environment and a fast computing cluster. Select faculty are working
closely with state agencies providing data, for example with the Department of Water
Resources in making weather information available (CIMIS). The college is building
research capacity in regional climate modeling, and is partnering with national
laboratories such as Lawrence Berkeley and Lawrence Livermore.



Support applied climate change research through joint solicitations and collaborative
efforts;
The college includes some 350 faculty across 15 departments in divisions of
agricultural sciences, environmental sciences and human sciences. Much of the
research of our faculty is related to climate science research and outreach, including
issues related to crop productivity, climate change resilience, water resources, soil
carbon, and sustainable practices of nutrients, soil, irrigation water, and soils
management.



Provide outreach and extension to natural and agriculture resource managers at the
region, state, and local levels;
The college supports 15 centers and institutes, such as the Center for Watershed
Sciences, Center for Regional Change, Agricultural Sustainability Institute, John
Muir Institute of the Environment, and Energy Institute, providing information and
education for a wide range of stakeholders. In addition, our faculty members have
Agricultural Experiment Station (AES) appointments and are members of USDANIFA Multistate Projects, with outreach and research missions that apply across
state boundaries. Our Cooperative Extension Specialist faculty are members of the
statewide UC Division of Agriculture and Natural Resources (ANR) and have
outreach priorities to county advisors and other stakeholders, serving as the key link
to a diverse set of resource managers for local and statewide programs.
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Serve as a network for distributing information;
Much of the capacity exists through faculty research collaborations, Cooperative
Extension Specialists (ANR) and our centers and institutes.



Educate the public on climate change and the risks posed to agriculture and forests.
The strong mission-oriented role of faculty at UC Davis is in place through faculty
AES and ANR Cooperative Extension appointments, thereby largely supporting the
proposed hub framework. Existing USDA facilities in Davis by which to further
information exchanges include the Natural Resources Conservation Service state
office, as well as some 30 USDA scientists that are located within a variety of
campus departments.

Key contacts for continued development of the proposed partnership with USDA ARS
and USFS include Associate Dean Jan Hopmans (jwhopmans@ucdavis.edu) and JMIE
director Mark Schwartz (mwschwartz@ucdavis.edu).
In summary, the College of Agricultural and Environmental Sciences is very committed
to engage with USDA in developing the regional hub on climate change adaptation and
mitigation, and to collaborate in effective and successful partnerships with scientists and
staff across agencies.
Sincerely,

Mary E. Delany
Interim Dean

c:

Paul Dodd, Associate Vice Chancellor for Research, UC Davis
Jan W. Hopmans, Associate Dean CA&ES, UC Davis
Louise Jackson, Dept of Land, Air, and Water Resources, UC Davis
Harris A. Lewin, Vice Chancellor for Research, UC Davis
Mark Schwartz, Director JMIE, UC Davis

August 18, 2013
To: Jane Hayes
This is a follow-up to my letter of support for the Southwest Region Climate Hub proposal dated
August 13, 2013. I am providing a few examples within your proposal framework of how the
Division of Agriculture and Natural Resources (ANR) within the University of California is
actively engaged in climate change research and extension. This includes activities in
Cooperative Extension, the Agriculture Experiment Station (with leadership from UC Davis,
Berkeley, and Riverside campuses), our Research and Extension Center system, Statewide
Programs, and our coordinating efforts with other UC and CSU system campuses. As you will
see, we also have a long history of collaboration with many state and federal agencies.
Please let me know if I can be of further assistance. I will continue to be the contact for this
project on behalf of UC and ANR for this part of the proposal process. Some examples follow.
* Serve as a data and climate change forecast repository and a regional resource for
climate change information;
ANR’s Informatics and GIS (IGIS) Statewide program was created to collect, integrate and
provide historical and current data and information from ANR’s 9-site Research and Extension
Center System. This system includes 7 working agriculture field stations and 2 extension natural
resource sites grazed by livestock where research and extension programs have been conducted
for 50-100 years.
Through an online web portal and data repository, the ANR InfoBase
(http://ucanr.edu/sites/IGIS) houses multiple, continuous years of project data for assessments
and summaries, as well as for integration of data into current and future projects. Data and
information on water use, fertilizer application, daily weather, and management activities among
other information will be available in a standardized repository for modeling agriculture options
for climate change. These data will be coordinated with other current and ongoing statewide
efforts, other UC climate change and modeling centers as well as state and federal structures, to
collect and spatially display information in ways most useful for ongoing research and extension.
A goal of the InfoBase-Web is to merge ecological data and knowledge to increase our ability to
make meaningful predictions of agricultural, ecosystem and community response to climate
variability and climate change. Base-data (e.g., soils, land use, historical climate), species lists,
and projects that focus on key species, taxa, or species interactions that can assist our
understanding of climate change impacts are being prioritized as initial datasets for inclusion in
InfoBase-Web.
IGIS also manages a suite of Eddy Flux towers - ANR EON- that measure carbon in the air and
soil in managed ecosystems (such as irrigated pastures and irrigated crop systems).
Instrumentation at the RECs is compatible with the instrumented resources of the National
Ecological Observatory Network (http://www.neoninc.org/). Sensor data will be available to all
researchers.
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Examples of Empirical and modeling studies of a changing climate
Research projects are being conducted that elucidate the complex processes that control global
and regional climate and climate change, across many domains. These include modeling
atmospheric dynamics in aerosol concentrations and types; detailed measurements of
climactically important trace gases, such as carbon dioxide and carbonyl sulfide and carbon
monoxide; and establishing a baseline of the biogeochemical, mineralogical, physical and
morphological properties of soils that in turn influence carbon storage, nutrient cycling,
biodiversity and regulation of quality and quantity of water supply. In one project examining
atmospheric dynamics and weather, critical understanding of the development of the 2006
record-setting heat wave in California was gained through model simulations: these kinds of
extreme weather events have dramatic consequences for public health, are predicted to increase
heat related disease (Project CA-D-LAW-4264-H).
At UC ANR’s South Coast Research and Extension Center, for example, a study investigating
how spatial variability of soil-atmosphere carbon dioxide flux relates to land-use, climate, scale,
temperature, moisture, and soil substrates. With this study, the ecological outcomes of landscape
modification can be more accurately forecasted. At Kearney REC, studies on the effects of
atmospheric contaminants such as ozone and particulate matter on the environmental physiology
of crops and native vegetation, and indirect effects on vegetation mediated by the effects of such
contaminants on global warming/climate changes are ongoing. Desert, Intermountain and
Kearney RECs are conducting research on drought tolerant crops including alfalfa and wheat
variety trial over the past few decades. UC ANR academics are working closely with such
agencies as California Air Resources Board, NASA, California Sea Grant, and NOAA.
Climate change and biodiversity: Response of native and important species
Research projects are being conducted to predict the effects of climate change on vegetation
types and species in California. These projects focus on plant trait adaptability (e.g. heritable
adaptation), possible range shifts that might occur with a changing climate, interactions between
native host plants and important species, and novel theoretical, statistical and practical models
that test the role of climactic factors in determining distributions of California plant species
currently, and in the future. These studies are critical to understanding possible changes in
habitats, and also changes to fire regimes. For example, there are new theoretical and applied
modeling projects. For example, Project CA-B*-ECO-7439-H has led to a new theory of
ecology, called METE, based on the maximum information entropy concept, which is now being
used to develop better biological conservation practices and to improve predictions of
biodiversity loss under climate and land use changes. Another example, Project CA-D-ESP2086-H focuses on new updates to 'species distribution modeling', i.e., predicting the distribution
of species from known occurrences and environmental data, which is used to predict responses to
future climate change. Model improvements have been published in R, and on the Internet as
free and open-source software. ANR academics are working closely with agencies such as US
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Forest Service Region 5, and other non-governmental organizations, such as The Nature
Conservancy.
Economic futures
The potential impact of climate change on agriculture, the sector of the economy most likely to
be affected, remains complex. Projects are being conducted to predict the effects of climate
change on agriculture from an agricultural economics perspective, by estimating the economic
value of management actions such as reduction in greenhouse gas emissions. These projects also
explicitly examine the uncertainties associated with such modeling frameworks, and explicitly
incorporate adaptation in their models. The possibility of widespread biofuel adoption is also
examined in Project CA-B-AEC-0011-H, which continues to examine the cost of greenhouse-gas
regulation, including the impact on prices when biofuels are included in the energy portfolio.
Another example, research seeks to understand how climate change and air pollution affect the
agricultural and energy sectors of the economy (Project CA-B-AEC-0022-H) particularly the
effect of aerosols and greenhouse gases on the irrigated rice cultivation, and the impacts of
global climate change on electricity demand. ANR academics are working closely with agencies
such as California Energy Commission, International Energy Agency, Energy Information
Administration, Environmental Protection Agency, and California Air Resource Board.
Fire regimes under a changing climate
Fire will be an important component of California landscapes in the future, and statewide
estimates project an increase in fire occurrence. One example, is project CA-D-PLS-2017-H
which examines climate change impacts on fire regimes. California wildfires shows that
seasonal high temperature anomalies are the factor most strongly associated with shrubland fire,
while large-scale climate circulation patterns (El Nino) is also strongly associated with fire
probabilities. They point to preliminary evidence that properly implemented fuels treatments those which thin smaller-diameter trees and remove activity fuels and preferably reduce surface
fuels using prescribed fire -- reliably reduce fire severity in all but the mildest conditions and the
most extreme fire conditions. ANR academics are working closely with such agencies as the
California Air Resources Board, NASA, California Sea Grant, and NOAA.
Social dynamics
Research projects are being conducted to look at the possible different impacts of a changing
climate across social and ethnic groups throughout California and nationwide. For example,
project CA-B-*SOC-7799-H examines the relationships between underrepresented peoples and
the landscape, and discovers the natural resource management practices they engage in through
regional, national and global case studies. These relationships are then verified through semistructured interviews, oral histories, and mapping. ANR academics are working closely with
groups such as the Bay Area Open Space Council, the National Park Service and the Department
of Interior.
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* Support applied climate change research through joint solicitations and collaborative
efforts;
The UC ANR Water Initiative and the UC ANR California Institute for Water Resources are
working together to address the nexus of water/climate change issues. The predominant impacts
of climate change in the Southwest will manifest themselves through our hydrologic systems.
UC ANR is working to help California adapt to expected future changes in our environment by
creating and implementing solutions that increase resiliency in our agricultural and resource
bases. Examples of projects that we are collaborating on are provided below.
UCCE Advisor Michael Cahn has created a web-based management program to increase on-farm
irrigation efficiency and manage on-farm nutrient use. UCCE Specialist Toby O’Geen, located
at UC Davis, has created a soil information app that can be used to alter farming practices and
site groundwater recharge basins. Professor Andrew Fisher at UCSC is working to enhance
groundwater capture and reuse through stormwater management systems. Professor Kevin
O’Hara at UC Berkeley is assessing the effects of forest management practices on water yields
and ecosystem services in Sierra Nevada forests. UCCE Advisor David Lewis is measuring
creek carbon-dynamics of carbon and nitrogen in restored Mediterranean riparian zones. UCCE
Specialist Samuel Sandoval recently completed an analysis of the spatial distribution of irrigation
efficiencies in California agriculture.
External collaborators include California Energy Commission, International Energy Agency,
Energy Information Administration, Environmental Protection Agency, California Air Resource
Board, US Forest Service Region 5, NASA, California Sea Grant, NOAA, the National Park
Service, the Department of Interior, Bay Area Open Space Council, The Nature Conservancy,
and other non-governmental organizations.
* Provide outreach and extension to natural and agriculture resource managers at the
region, state, and local levels; and Serve as a network for distributing information
Through its statewide system of Cooperative Extension academics and programs, ANR will
continue to incorporate science-based climate change information into its educational outreach
programs. Outreach efforts are conducted through a variety of approaches, including field days,
newsletters, publications, social media, web pages, and one to one consultations. As an example,
ANR will continue to build on successful efforts, such as the Symposium on Coping with
Climate Change in Sierran Systems, a program jointly conducted by UC Cooperative Extension
and USFS Pacific Southwest Research Station, among others.
Other examples include participation in the CDFA Climate Change Consortium for Specialty
Crops project. The consortium is nearing completion of its report on adaptation strategies for
California specialty crops. Another outreach example includes work on project (CA-D*-LAW7730-RR) on benchmark soilscapes to predict effects of climatic change in the western USA.
This has a wide target audience which includes: federal agency staff (National Park Service, US
Forest Service, USDA-NRCS, BLM, USGS and US EPA), state and local agency staff (State
Water Resources Control Board, Department of Conservation, and Resource Conservation
Districts, and ranchers and rural land owners. The project results have been disseminated in a
4	
  
	
  

variety of formats including written manuscripts, reports, workshops, professional meetings and
symposiums. Project details have been presented at National and Western Regional Cooperative
Soil Survey Meetings for three years. The main stakeholder of interest was the Cooperative Soil
Survey. However, results have also been disseminated in rangeland resource workshops and
symposia across California delivered to ranchers, regulators, policy makers, rural home owners,
and federal, state and local agency staff.
Other examples include, an annual alfalfa day held at the Kearney REC to provide up to date
information on the decades plus research on nutrient cycling and drought tolerant species. Field
days at Intermountain REC are conducted annually and highlight the grain variety trials that look
at drought over long time periods. Desert REC reaches over 7,000 visitors who are introduced to
agriculture and natural resources including discussion about water availability and drought
tolerant crops and issues of climate variability and climate change.
* Educate the public on climate change and the risks posed to agriculture and forests.
Many examples exist of UC Cooperative Extension efforts to educate the public. Doug Parker
recently presented information on water supplies and climate change to the 2013 Southern
California Regional Fire Summit. The UC ANR California Naturalist Program includes
information regarding climate change and impacts to natural systems throughout California in its
public training programs. UC ANR continues to utilize California Agriculture to educate the
public about risks from climate change, such as the research summary article “Climate change
will exacerbate California's insect pest problems. UC ANR will continue to support academics to
produce white papers, policy briefs, and reports related to climate variability and adaptation and
mitigation options to climate change. Another recent example was “Climate Change: Challenges
and Solutions for California Agricultural Landscapes,” a project funded by the California Energy
Commission and California EPA.
We are very enthusiastic to partner with our federal colleagues in a Southwest Regional Climate
Hub. Thank you for the opportunity.
Barbara Allen-Diaz
Vice President
510-987-9359
barbara.allen-diaz@ucop.edu
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8/13/2013
To:

Jane Hayes
USDA Forest Service

From:

J. Keith Gilless
Dean, College of Natural Resources

Re:

Climate Hub – Southwest Region

The University of California, Berkeley, would be very pleased to participate in the proposed Southwest
Regional Hub for Risk Adaptation and Mitigation to Climate Change. As Dean of Berkeley’s College of
Natural Resources (CNR), I would be pleased to serve as the campus’ primary contact on proposal or
program development, representing the interests of the broader campus in this area.
Several of CNR’s academic units have both particular expertise relevant to such an effort, as well as a
history of effective interaction with the USDA. Of note in this regard would be CNR’s Departments of
Agricultural and Resource Economics, Plant and Microbial Biology, and Environmental Science Policy,
and Management, as well as the Graduate Group in Energy and Resources. Relevant CNR research units
would include the Center for Forestry and the Geospatial Innovation Facility. CNR is also the home to
UC Cooperative Extension on the Berkeley campus, and many of our CE Specialists are actively
engaged in climate-driven research and translational outreach activities, e.g., developing and
maintaining the California Energy Commission’s Cal-Adapt web interface to facilitate public access to
the wealth of data and information on climate change being produced by the State’s scientific and
research community.
Outside of CNR, the Berkeley campus also has a great deal to offer such an effort, in particular the
Berkeley Energy and Climate Institute, the coordinating hub for all of Berkeley’s energy and climate
efforts to ensure the integration of science, engineering, social science, market, and policy research, and
Berkeley Global Change Biology Initiative. More than 400 faculty and other researchers at Berkeley and
the nearby Lawrence Berkeley National Laboratory are actively engaged in such work.
We look forward to partnering with you on this timely effort.
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  and	
  Management	
  
UC	
  Berkeley,	
  Berkeley,	
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  94720	
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  510-‐642-‐4934	
  
sstephens@berkeley.edu	
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November	
  15th,	
  2012	
  

	
  

Jane	
  Leslie	
  Hayes,	
  PhD	
  
Assistant	
  Station	
  Director	
  
Pacific	
  Southwest	
  Research	
  Station	
  
USDA	
  Forest	
  Service	
  
800	
  Buchanan	
  Street	
  
Albany,	
  CA	
  94710	
  
	
  
Dear	
  Dr.	
  Hayes,	
  
	
  
We	
  fully	
  support	
  your	
  proposal	
  to	
  develop	
  a	
  USDA	
  Regional	
  Hub	
  for	
  Risk	
  Adaptation	
  and	
  
Mitigation	
  to	
  Climate	
  Change	
  at	
  the	
  USDA	
  Forest	
  Service	
  Pacific	
  Southwest	
  Station	
  in	
  
Albany,	
  CA	
  and	
  the	
  USDA	
  Agricultural	
  Research	
  Service,	
  Rangleland	
  Management	
  Research	
  
Unit	
  in	
  Las	
  Cruces,	
  NM.	
  Increasing	
  government	
  support	
  of	
  joint	
  research	
  and	
  outreach	
  
efforts	
  around	
  climate	
  change	
  effects	
  and	
  mitigation	
  will	
  be	
  crucial	
  to	
  implementing	
  
management	
  systems	
  that	
  create	
  and	
  sustain	
  resilient	
  natural	
  resources	
  and	
  ecosystems.	
  As	
  
the	
  effects	
  of	
  climate	
  change	
  increase,	
  a	
  concerted	
  and	
  collaborative	
  approach	
  to	
  addressing	
  
them	
  will	
  become	
  even	
  more	
  essential.	
  	
  
	
  
We	
  look	
  forward	
  to	
  potentially	
  assisting	
  with	
  the	
  outreach	
  and	
  education	
  activities	
  of	
  the	
  
Regional	
  Hub.	
  As	
  an	
  organization	
  with	
  staff	
  within	
  a	
  land	
  grant	
  university	
  and	
  the	
  
cooperative	
  extension	
  system,	
  we	
  are	
  well	
  suited	
  to	
  lend	
  our	
  expertise	
  in	
  the	
  process	
  of	
  
translational	
  science	
  and	
  knowledge	
  exchange.	
  Our	
  experience	
  running	
  both	
  field-‐based	
  
and	
  remote	
  learning	
  events	
  on	
  fire	
  science	
  and	
  management	
  topics	
  –	
  which	
  are	
  closely	
  
linked	
  to	
  climate	
  change	
  –	
  may	
  be	
  of	
  particular	
  use	
  to	
  the	
  Regional	
  Hub.	
  The	
  mission	
  of	
  the	
  
California	
  Fire	
  Science	
  Consortium	
  to	
  facilitate	
  the	
  adoption	
  of	
  wildland	
  fire	
  research	
  
findings	
  as	
  well	
  as	
  to	
  improve	
  the	
  communication	
  between	
  the	
  research	
  and	
  
implementation	
  communities	
  is	
  reflected	
  in	
  the	
  broader	
  mission	
  of	
  the	
  Regional	
  Hub,	
  and	
  
we	
  anticipate	
  working	
  closely	
  together	
  in	
  the	
  future.	
  
	
  
Best,	
  
Dr.	
  Scott	
  Stephens	
  
	
  
Tim	
  Kline	
  
	
  
Professor	
  of	
  Fire	
  Science	
  and	
  CFSC	
  
	
  
Principal	
  Investigator	
  
Program	
  Coordinator	
  
University	
  of	
  California,	
  Berkeley	
  
California	
  Fire	
  Science	
  Consortium	
  
University	
  of	
  California,	
  Berkeley	
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Dr. Jane Hayes
Pacific Southwest Forest Research Station
Albany, CA
Dear Jane:
I am writing to express our interest in collaborating with the Department of Agriculture on your proposal for a
USDA climate science hub for the southwestern US (Southwest USDA Regional Hub for Risk Adaptation
and Mitigation to Climate Change). We feel well-situated to act as an effective partner in this endeavor and
stand ready to help in ways that we are best able.
We are a research unit that focuses on environmental research and, while administered under the Office of
research, have our academic linkage to the College of Agricultural and Environmental Sciences. We are also the
campus host for the distributed Southwest Climate Center of the US Department of Interior. The John Muir
Institute of the Environment consists of nine centers that span a range of environmental issues from
environmental toxins, water and natural resources management. In addition, we have over 200 affiliated faculty
that span all colleges and include regular line faculty as well as extension and outreach specialists. We work
closely with other aligned organizations on campus, such as the Agricultural Issues Center, The Policy Institute,
the Agricultural Sustainability Institute and others.
Our key contact people for this work will be myself (mwschwartz@ucdavis.edu) and Jan Hopmans, Associate
Dean for the College of Agricultural and Environmental Sciences (jwhpmans@ucdavis.edu).
You requested that we respond to 6 specific points in terms of our capacity.
•

Perform periodic regional climate change risk and vulnerability assessments. We have several groups
that currently perform periodic reviews and climate risk assessments. We have a large collaborative
effort in climate smart agriculture and work closely with natural resource managers on forest
management. Our work with the Climate Science Center also engages our unit on periodic climate
science needs assessments. Our Policy and John Muir Institutes both host scientific working groups and
panels for the express purpose of information synthesis.

•

Serve as a data and climate change forecast repository and a regional resource for climate change
information. Our Information Center for the Environment is a data host, data repository for a broad suite
of environmental data sets in the state of California. As such, we are currently well-equipped to act as a
data repository and information exchange. In addition, we have working relationships with existing data
repository outlets (DataBasin, Desert Research Institutes Climate Knowledge Network).

•

Support applied climate change research through joint solicitations and collaborative efforts. We have a
suite of over 100 faculty who are self-identified as working in the realm of climate science and impacts
of climate information to agricultural and resource management. As a consequence, we have a broad
suite of experts that can work in this realm. Further, our John Muir Institute, the Southwest Climate
Science Center, and the Policy Institutes all have broad information exchange networks. For example,
our JMIE newsletter reaches over 1000 people each week. As a consequence, we have the capacity to
provide help on joint solicitations.

•

Provide outreach and extension to natural and agriculture resource managers at the region, state, and
local levels. The University of California extension and outreach program is unrivaled in the world.
With extension researchers at three campuses (Davis. Riverside, Berkeley) and county agents throughout
the state, we have programs to connect to the private agricultural sector. Our legacy of outreach and
extension has been emulated by a variety of research centers within the campus (e.g., Watershed
Sciences, Center for Regional Change, Agricultural Sustainability Institute, Information Center for the
Environment,…) to develop linkages with agricultural stakeholders across the state. Finally, the
California program is well linked to adjoining southwestern states.

•

Serve as a network for distributing information. Our Information Center for the Environment and the
Southwest Climate Alliance (the six university partners of the USDI SW Climate Science Center)
provides electronic data and visualization communication, JMIE provides electronic newsletter capacity;
and both our Policy Institute has vehicles for communications

Educate the public on climate change and the risks posed to agriculture and forests. Education is our
primary mission. We engage in education across the spectrum from k to gray. Although our primary
mode of delivery of education is university classes, we also have robust programs in continuing
education through extension classes, professional development classes through our various institutes,
as well as provide educational opportunities through citizen science programs. We continue to work
on increasing our breadth and sophistication in web-based educational materials. We are prepared to
work with the USDA to prepare and deliver educational materials in support of the USDA climate
hubs.
In summary, we are very excited that USDA has decided to engage in climate change by creating these regional
hubs and offer our services to cooperate and collaborate on this endeavor in ways that we can be effective
partners.
•

	
  
Sincerely,	
  

Dr.	
  	
  Mark	
  W.	
  Schwartz,	
  	
  Director	
   	
  

College	
  of	
  Natural	
  &	
  Agricultural	
  Sciences	
  
Center	
  for	
  Conservation	
  Biology	
  
Riverside,	
  CA	
  92521	
  
Tel	
  951/827-‐5494	
  

August 8, 2013
To:

Kris Havstad
Supervisory Scientist
USDA ARS Jornada Experimental Range
P.O. Box 30003, MSC 3JER
Las Cruces, NM 88003
E-mail: khavstad@nmsu.edu

From: Michael F. Allen,
Director
Re:

USDA Climate Hub for the Southwest

The University of California at Riverside (UCR) is please to participate with you in the USDA
Climate Hub for the Southwestern Region. As noted in our attached documentation, UCR,
through Associate Dean Holt, is the land grant university for southern California, with its
diversity of activities including production agriculture of a wide diversity of crops, management
of natural resources, and nutrition programs associated with the University of California Division
of Agriculture and Natural Resources and Cooperative Extension. A wide array of UCR faculty,
extension specialists and advisors are involved in climate change research and outreach, and
UCR administers and works with a large number of regional research centers that could provide
research activities and support. As noted, we have developed and maintain a large number of
data layers, ranging from land use, to population activities, climate and carbon dynamics, and to
threatened and endangered species distributions. These can support the USDA Climate Hub
goals across the southwest with particular emphasis on southern California.
If I can provide additional information, please do not hesitate to contact me. Thank you for the
opportunity to support such an exciting mission.

	
  	
  
	
  

1. Contact information for the key individual(s).
Michael Allen
Director, Center for Conservation Biology
Professor and Plant Pathologist
University of California
3207 Batchelor Hall
Riverside, CA 92521-0124
951-827-5494
michael.allen@ucr.edu
http://plantpath.ucr.edu/people/faculty/allen.html
Edith Allen
CE Natural Resources Specialist &
Professor of Plant Ecology
Botany & Plant Sciences
University of California
2129 Batchelor Hall, Keen Hall
Riverside, CA 92521-0124
951-827-2123
edith.allen@ucr.edu
http://cnas.ucr.edu/~bps/allen.html
Robert Allen
Assistant Professor of Earth Sciences
Earth Sciences
University of California
1230A Geology Building
Riverside, CA 92521-0124
951-827-4870
Robert.Allen@ucr.edu
http://earthscience.ucr.edu/Robert_Allen.html
Michael Anderson
Professor of Environmental Chemistry
Environmental Sciences
University of California
Riverside, CA 92521-0124
951-827-3757
Michael.Anderson@ucr.edu
http://envisci.ucr.edu/faculty/anderson
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Emma Aronson
Assistant Professor
Plant Pathology
University of California
2491 Boyce Hall
Riverside, CA 92521-0124
951-827-2491
Emma.Aronson@ucr.edu
Kenneth Baerenklau
Associate Professor of Environmental Economics and Policy
Environmental Sciences
University of California
Riverside, CA 92521-0124
951-827-2628
Kenneth.Baerenklau@ucr.edu
http://envisci.ucr.edu/faculty/baerenklau.html
Roya Bahreini
Assistant Professor of Atmospheric Science
Environmental Sciences
University of California
Riverside, CA 92521-0124
951-827-4506
Roya.Bahreini@ucr.edu
http://envisci.ucr.edu/faculty/bahreini.html
Ariel Dinar
Professor of Environmental Economics and Policy
Environmental Sciences
University of California
Riverside, CA 92521-0124
951-827-4526
Ariel.Dinar@ucr.edu
http://envisci.ucr.edu/faculty/dinar.html
Mary Droser
Professor of Geology
Earth Sciences
University of California
1464 Geology Building
Riverside, CA 92521-0124
951-827-3797
Mary.Droser@ucr.edu
http://earthsciences.ucr.edu/droser.html
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Darrel Jenerette
Associate Professor of Functional Landscape Ecology
Botany & Plant Sciences
University of California
3203 Batchelor Hall, Keen Hall
Riverside, CA 92521-0124
951-827-7113
Darrel.Jenerette@ucr.edu
http://www.plantbiology.ucr.edu/faculty/jenerette.html
Chris McDonald
Desert Natural Resources Advisor
University of California Cooperative Extension
777 East Rialto Avenue
San Bernardino, CA 92415-0730
909-387-2242
CJMcDonald@ucanr.edu
http://cesanbernardino.ucdavis.edu
Timothy D. Paine
Professor and Entomologist
Department of Entomology
University of California
900 University Ave.
Riverside, California 92521-0124
951-827-5835
timothy.paine@ucr.edu
http://www.entomology.ucr.edu/faculty/paine.html
Michael Pazzani
Vice Chancellor of Research
University of California
200B University Office Building
Riverside, CA 92521-0124
951-827-4800
Michael.Pazzani@ucr.edu
Louis Santiago
Associate Professor of Physiological Ecology
Botany & Plant Sciences
University of California
2150 Batchelor Hall
Riverside, CA 92521-0124
951-827-4951
santiago@ucr.edu
http://plantbiology.ucr.edu/faculty/santiago.html
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James Sickman
Vice Chair & Associate Professor of Hydrology
Environmental Sciences
University of California
2324 Geology Building
Riverside, CA 92521-0124
951-827-4552
James.Sickman@ucr.edu
http://envisci.ucr.edu/faculty/sickman.html
Jirka Simunek
Associate Professor of Hydrology
Environmental Sciences
University of California
Riverside, CA 92521-0124
951-827-7854
Jiri.Simunek@ucr.edu
http://envisci.ucr.edu/faculty/simunek.html
John Trumble
Distinguished Professor
Department of Entomology
University of California
Riverside, CA 92521-0124
951-827-5624
john.trumble@ucr.edu
http://faculty.ucr.edu/~john/Trumble.html
Laosheng Wu
Professor of Soil Physics
Environmental Sciences
University of California
Riverside, CA 92521-0124
951-827-4664
Laosheng.Wu@ucr.edu
http://envisci.ucr.edu/faculty/wu.html

2. Information regarding your capacity to contribute to the six specific
responsibilities required of this proposed regional hub network. These
responsibilities are intended to address the USDA mission to develop
and deliver science-based information and technologies to clients
across the southwest USA in order to inform their management
actions. They are:
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•

Perform	
  periodic	
  regional	
  climate	
  change	
  risk	
  and	
  vulnerability	
  assessments;	
  

UCR performs regional climate change risk and vulnerability assessments using a network of
research sites, ranging from natural reserves, to agricultural research stations, to a series of urban
research sites, all of which span environmental gradients.
UCR manages five major reserves, including research facilities and permanent staff, and three
minor reserves; all components of the UC Natural Reserve System (UC-NRS):
• Boyd Deep Canyon Desert Research Center: The Boyd Deep Canyon Desert Research
Center in the Coachella Valley is the largest (6,100-acres) of the UCR reserves and one
of the richest in terms of biodiversity; it currently maintains the only protected site in the
Colorado Desert dedicated to biological research and teaching.
• James San Jacinto Mountain Reserve: The James Reserve is the smallest (29 acres) of
the UCR reserves, yet has had a large impact as a test bed for environmental sensor
networks for the Center for Embedded Network Sensing (CENS), a multi-institutional
initiative to remotely assess climate change risks and vulnerability.
• Sweeney Granite Mountain Reserve: The Sweeney Granite Mountains Reserve, located
in eastern San Bernardino County at the convergence of three North American deserts
(Mojave, Sonoran and Great Basin), is a site of outstanding biological and
anthropological interest, with a particularly rich flora and fauna.
• Motte Rimrock Reserve: The Motte Rimrock Reserve consists of coastal sage scrub
vegetation under rapid change due to anthropogenic nitrogen deposition.
• Emerson Oaks Reserve: The Emerson Oaks Reserve, which is situated in southwestern
Riverside County, lies at the convergence of four climatic influences: desert, coastal,
valley, and mountain.
Along with three minor reserves, the UCR reserve network provides eight locations to assess
change along a broad spectrum of Southern California's flora, fauna, and major ecosystems.
Reserves such as Sweeney Granite Mountains and the isolated Sacramento Mountains Reserve,
located in the Eastern Mojave Desert, provide unique opportunities for students to experience
nature protected from disturbance.
UCR’s capacity to perform regional climate change risk and vulnerability assessments in
agricultural systems relies on a constellation of University of California Cooperative Extension
(UCCE) Research and Extension Centers (REC). UCR’s Agricultural Operations cover 420 acres
of experimental plots, including ongoing field measurements that provide long-term climate data.
UCR also oversees the 540 acre Coachella Valley Agricultural Research Station (CVARS),
located about 80 miles southeast of campus, in a desert environment near the Salton Sea. This
parcel was acquired in 1991 to offset the loss of agricultural lands on the UCR main campus due
to development. The South Coast REC in Irvine is located about 40 miles southwest of campus
and consists of 200 acres of deep, moderately sloped, alluvial fan soil. With its mild winter
climate, South Coast REC is conducive to a wide range of plant species for agricultural and
ecosystem experiments.
These UCR NRS and REC sites host a network of sensors - from soil to atmosphere - deployed
to track changing CO2, temperature, moisture, and biota, from soil mineral horizon to the
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atmosphere above the canopy. This multiple sensor array, broadly distributed, offers the ability
to track longitudinally the impacts of climate change and other anthropogenic perturbations,
including air pollution, and their impacts on arid regional agriculture, forests, and deserts.
Under our Multi-Species Habitat Conservation Plan for Western Riverside, County, UCR has
developed a Southern California database on threatened species, their changing distribution and
factors that influence change, including climate, drought, fire, development, invasive species,
and land use transitions from agriculture to urbanization.
UCR also has strong capabilities to perform climate change risk and vulnerability assessments of
water resources in the Southwestern U.S. Our risk and vulnerability assessments of water
resources focus on imported surface water through the California State Water Project and
Colorado River Projects, and local groundwater supplies to southern California. UCR offers a
wealth of expertise including economic and hydrologic modeling capabilities, and faculty who
are experts on the impacts of climate change on human and natural systems of the Southwest.
•

	
  	
  
Serve	
  as	
  a	
  data	
  and	
  climate	
  change	
  forecast	
  repository	
  and	
  a	
  regional	
  resource	
  for	
  climate	
  
change	
  information;	
  

Since the establishment of the Citrus Experiment Station in 1907, the site of Agricultural
Operations at UCR has been the regional center for information on weather, climate and change.
We now have the resources to evaluate current trends in climate change in the context of older
data gathered since 1907, during a time of great change in Southern California. Regional public
climate data include Citrus Experiment Station records for National Weather Service station
7473 through the Western Regional Climate Center. Based on extensive climate records, UCR
currently maintains spatial and geo-referenced databases documenting changing climate,
vegetation types, and carbon fluxes across Southern California arid regions and forests. Our
research utilizes climate models, as well as a wide range of observations, to improve our
understanding of the climate system. This includes natural variability and the processes involved,
as well as how climate is changing, what is driving that change, and how to adapt to and mitigate
such changes.
	
  	
  
•

Support	
  applied	
  climate	
  change	
  research	
  through	
  joint	
  solicitations	
  and	
  collaborative	
  efforts;	
  	
  	
  

UCR has a demonstrated capacity for joint and collaborative research, including ongoing USDA
collaborations with the US Forest Service and the USDA Salinity Lab. The Forest Fire Lab in
Riverside, CA houses an air pollution group with a long history of collaborations with UCR.
Together, we have studied how changes in precipitation, temperature, and air pollution combine
to affect the physiology of local natural and agricultural systems. Work with the USDA Salinity
Lab in Riverside includes study of interactions between climate, evaporation, and soil solute
concentrations, and their effects on natural and agricultural plant species. UCR also offers
opportunities for growth in collaborative effort, including deeper engagement with personnel and
active research sites measuring agricultural parameters, changes in flora, fauna, ecosystems and
and climate change at agricultural Research and Extension Centers and the Natural Reserve
System sites (described above). This network of broadly distributed sites of heterogeneous sizes,
mixed biological, meteorological, and geological conditions, with varying proximity to inhabited
areas, offers a complex “living laboratory” for joint climate change research and education.
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UCR also has strong ability to support climate change research through joint and collaborative
efforts with federal and state resource agencies. Several campus departments maintain strong ties
with the National Park Service, US Geological Survey and California water agencies including
the State Water Resources Control Board and Department of Water Resources.
•

	
  	
  
Provide	
  outreach	
  and	
  extension	
  to	
  natural	
  and	
  agriculture	
  resource	
  managers	
  at	
  the	
  region,	
  
state,	
  and	
  local	
  levels;	
  	
  

UCR currently contributes technical expertise to a network of land managers, including city,
regional (Coachella Valley Association of Governments, Southern California Association of
Governments), county, state and federal land managers, focused on regional planning for
threatened and endangered species, carbon budgets and climate change, and multiple species
habitat conservation. UCR also provides focused extension, for example of findings on the
adaptation of pests in response to climate and air pollution changes in agricultural areas and at
the wild-land/agricultural/urban interfaces.

•

	
  	
  
Serve	
  as	
  a	
  network	
  for	
  distributing	
  information;	
  

UCR has multiple projects underway initiated by a broader "big-data" group focused on
manipulation and display of detailed sensor data, including the ability to spatially expand reliable
coverage by incorporating individual “ground truth” sensor data, large-scale GIS and remote
sensing technology. Web capability to transfer information as need by collaborators continues to
expand. UC Riverside, as the Land Grant Institution for Southern California, is headquarters for
a continuum of researchers engaged in public outreach through California Cooperative
Extension, on campus and at county offices across the region.
	
  	
  
•

Educate	
  the	
  public	
  on	
  climate	
  change	
  and	
  the	
  risks	
  posed	
  to	
  agriculture	
  and	
  forests.	
  	
  

As a public research university located in the Inland Empire, UCR has unique opportunities to
educate both students and other members of the general public. The UCR Department of Earth
Sciences (http://earthscience.ucr.edu/gcec.html) awards both undergraduate and graduate
degrees, including a new graduate program in Global Climate and Environmental Change.
Along with formal courses, UCR supports an active program of public education, including a
vigorous Office of Media Relations, often the first word on research and discoveries on climate
change, its causes, and consequences. Iqbal Pittalwala, senior public information officer,
translates the science for the layperson, and has a Ph.D. in atmospheric science from SUNY,
Stony Brook, along with experience as an editor of Geophysical Research Letters. Public
education in climate change at UCR is multifaceted. Just one example is an online teaching tool
for teachers, K-12 students, and UCR students, titled: “Down to Earth Climate Change”
(http://globalclimate.ucr.edu/), a collaborative effort with NASA Jet Propulsion Laboratory (JPL)
that combines data collections and NASA Earth system models. The Geoscience Education
Outreach Program is a “near peer” outreach by UCR Earth Sciences graduate students who travel
to schools to give fun and interesting presentations on Earth Science topics including climate
change and what ice, trees, fossils and rocks can tell us about past climates and environment.
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Sierra Nevada Research Institute
UNIVERSITY OF CALIFORNIA, MERCED
5200 N. Lake Road
MERCED, CALIFORNIA 95343

August 5, 2013
Dr. Jane Hayes
Pacific Southwest Research Station
USDA Forest Service
Albany, CA
Dear Dr Hayes:
We are pleased to offer this expression of interest in being a partner with you and your
colleagues in the proposed Southwest Regional Hub for Risk Adaptation and Mitigation to Climate
Change. The point of contact for UC Merced will be the Faculty Director of UC Merced’s Sierra
Nevada Research Institute (SNRI). Martha Conklin (209-228-4349, mconklin@ucmerced.edu) is
currently the Faculty Director of SNRI. Roger Bales (209-228-4348, rbales@ucmerced.edu), is
expected to resume the position of Faculty Director upon his return from sabbatical in January 2014.
SNRI and UC Merced is prepared to contribute to the six specific responsibilities required of
this proposed regional hub network. At present SNRI includes 30 faculty, plus research
scientists, graduate students, undergraduate researchers, and staff. Selected relevant highlights
of our past experience and ongoing activities are described below.

̶

̶

Perform periodic regional climate change risk and vulnerability assessments. Several SNRI
faculty have both led and participated in national and regional assessments. For example,
Dr. Bales led the first Southwest Climate Assessment carried out 1997-2000, and was
principal investigator on the multi-disciplinary Southwest Climate Assessment 1998-2003.
SNRI scientists have contributed to climate assessments in forests, wildfire, water,
agriculture and other areas of interest to the USDA Forest Service.
̶

Serve as a data and climate change forecast repository and a regional resource for climate
change information. SNRI hosts a regional archive of hydrologic and climate data from
research programs in the Sierra Nevada and surrounding valleys. These data are made
freely available to the research and applications communities, both directly and in
partnerships with other data providers such as the California Data Exchange Center.
̶

Support applied climate change research through joint solicitations and collaborative
efforts. SNRI faculty and Pacific Southwest Research Station scientists have a solid decade
of productive collaboration, which continues to grow. Of particular interest at present are
questions at the intersection of forests, climate, water and wildfire. One example of this
collaboration is the co-location of and SNRIs Southern Sierra Critical Zone Observatory,
supported by the National Science Foundation, with PSWs Kings River Experimental
Watersheds project.
Provide outreach and extension to natural and agriculture resource managers at the region,
state, and local levels. SNRI faculty work with the main resource managers having

Dr. Jane Hayes
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responsibility for land management in the region, including Region 5 of the USDA Forest
Service, National Park Service, Bureau of Land Management, California State Parks, and
others. Cooperation is facilitated by cooperative agreements between the university and
these agencies. One example of an ongoing program with the Forest Service is the Sierra
Nevada Adaptive Management Project. SNRI Professor Martha Conklin leads the water
team in this multi-disciplinary research program and assessment of the impacts of
vegetation management actions on ecosystem services, in an integrated adaptivemanagement framework.
̶

̶

Serve as a network for distributing information. SNRI is currently forming a Center for
Climate Information, for research on communicating climate information and
dissemination of climate-relevant information in the region. SNRI Professor Teenie
Matlock leads the Center, and a full-time researcher recently joined the Center.
Educate the public on climate change and the risks posed to agriculture and forests. As a
public institution, UC Merced has a strong commitment to serving the state, including
educating the public. SNRI faculty and staff give public talks in the region on nearly a
weekly basis, use web pages and blogs to disseminate information, write op-ed pieces,
produce videos, give radio, print media and television interviews, and regularly meet in
smaller groups with stakeholders in the region. SNRI is recognized as a credible,
understandable and reliable source of climate-related information in the region.

Thank you for the opportunity to participate with you in this proposed climate-change hub. The
activities envisioned are absolutely critical for the future of the greater Southwest region, and we look
forward to continuing to work closely with you through this new venture.
Very truly yours,

Martha H. Conklin
Founding Professor of Engineering
Interim Director, Sierra Nevada Research Institute

Western Water Assessment
University of Colorado at Boulder
216 UCB Boulder, CO 80309
web: wwa.colorado.edu
email: wwa@colorado.edu
	
  

	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
August	
  19,	
  2013	
  
	
  
Kris	
  Havstad	
  
USDA	
  Agricultural	
  Research	
  Service	
  
Room	
  204	
  
2995	
  Knox	
  Street	
  
Las	
  Cruces,	
  NM	
  	
  88003	
  
	
  
Dear	
  Dr.	
  Havstad,	
  
	
  
The	
  CIRES	
  Western	
  Water	
  Assessment	
  (WWA)	
  program	
  at	
  the	
  University	
  of	
  Colorado	
  is	
  
glad	
  to	
  support	
  your	
  proposal	
  to	
  USDA	
  for	
  the	
  Southwest	
  Regional	
  Climate	
  Hub,	
  and,	
  were	
  
it	
  to	
  be	
  successful,	
  we	
  would	
  look	
  forward	
  to	
  partnering	
  with	
  you.	
  As	
  a	
  National	
  Oceanic	
  
and	
  Atmospheric	
  Administration	
  (NOAA)	
  Regional	
  Integrated	
  Sciences	
  and	
  Assessments	
  
(RISA)	
  program,	
  broadly	
  charged	
  with	
  connecting	
  resource	
  management	
  with	
  climate	
  
science	
  in	
  Colorado,	
  Wyoming,	
  and	
  Utah,	
  we	
  are	
  well	
  versed	
  in	
  the	
  responsibilities	
  required	
  
of	
  the	
  proposed	
  regional	
  hub	
  network.	
  A	
  particular	
  strength	
  of	
  our	
  team	
  is	
  the	
  selection	
  
and	
  interpretation	
  of	
  climate	
  projections	
  and	
  other	
  climate	
  information	
  for	
  use	
  in	
  climate	
  
change	
  risk	
  and	
  vulnerability	
  assessments.	
  We	
  also	
  have	
  extensive	
  experience	
  providing	
  
outreach	
  on	
  climate	
  change	
  to	
  natural	
  resource	
  managers.	
  We	
  look	
  forward	
  to	
  bringing	
  our	
  
expertise	
  and	
  research	
  portfolio	
  to	
  bear	
  on	
  the	
  climate	
  issues	
  faced	
  by	
  the	
  farm,	
  range,	
  and	
  
forestry	
  communities	
  who	
  will	
  be	
  served	
  by	
  the	
  Regional	
  Hub.	
  	
  	
  
	
  
We	
  have	
  identified	
  Jeff	
  Lukas,	
  Senior	
  Research	
  Associate,	
  to	
  serve	
  as	
  the	
  liaison	
  to	
  
coordinate	
  with	
  you	
  and	
  your	
  team.	
  His	
  email	
  is	
  lukas@colorado.edu,	
  and	
  phone	
  is	
  303-‐
497-‐6212.	
  You	
  are	
  also	
  welcome	
  to	
  contact	
  me	
  with	
  any	
  questions	
  about	
  our	
  support	
  for	
  
this	
  initiative.	
  	
  
	
  
	
  
Best	
  regards,	
  
	
  
	
  
	
  
Kristen	
  Averyt,	
  Ph.D.	
  
Director,	
  Western	
  Water	
  Assessment	
  
Associate	
  Director,	
  CIRES,	
  University	
  of	
  Colorado	
  Boulder	
  
Kristen.averyt@colorado.edu	
  
303-‐492-‐1227	
  
	
  
	
  

August 6, 2013
Ric Lopez, Ph.D.
Director, Institute of Pacific Islands Forestry (IPIF)
US Forest Service, Pacific Southwest Research Station
60 Nowelo Street
Hilo, Hawai'i 96720

Dear Dr. Lopez:
This is to indicate the willingness of the College of Tropical Agriculture and Human Resources
(CTAHR), University of Hawaii at Manoa, to collaborate with the efforts of USDA to establish a
Southwestern Regional Climate Change Hub. As discussed, we believe that a strong focus on the
American Pacific is essential, given the potentially serious impacts of climate change on island states.
Our college is the primary land-grant entity of the University of Hawaii, and has over two dozen research
stations and extension offices throughout the State of Hawaii. Our network of extension specialists and
county extension agents is well-positioned to meet the mandate for dissemination and exchange of
information to assist in mitigation of climate change impacts. Our research efforts in agriculture, forestry,
natural resource management, and community development are already addressing such issues as drought
stress, food security preparedness, invasive species management, watershed protection, forest fire
behavior and management models, coastal resiliency, and application of satellite imagery and remote
sensors in climate monitoring and impact models. As you are aware, some of these are collaborative
efforts with the Forest Service and other federal and state agencies. Our college activities are integrated
with those of other units of the University of Hawaii through a climate change working group, which
includes representation from the USDA-ARS Pacific Basin Agricultural Research Center.
In addition, we have active collaborations with other Pacific territories and nations, facilitated by the
relationships developed over the 30+ years of the Hawaii-led program on Agricultural Development in
the American Pacific, and other projects with a regional focus such as the NIFA-funded Children’s
Healthy Living Program for Remote Underserved Minority Populations in the Pacific Region.
In sum, we are fully prepared to collaborate with USDA in developing an effective regional Climate
Change Hub.
Sincerely yours,

J. Kenneth Grace
Interim Associate Dean/Director for Research

cc

Dr. Maria Gallo, Dean CTAHR

August 2, 2013
Dr. Jeanne Chambers,
USDA Forest Service
Rocky Mountain Research Station
920 Valley Road
Reno, NV 89512
Dear Dr. Chambers:
The University of Nevada’s College of Cooperative Extension welcomes the opportunity to act as
the outreach arm of a USDA regional hub for risk adaptation and mitigation to climate change. The
Cooperative Extension system in Nevada has at least one office in each of Nevada’s counties. This spans
at least two climate zones. Several of the county offices also maintain weather stations that are part of
the NOAA daily weather observer network. Cooperative Extension offices are ideal locations for weather
observatories, as part of the NOAA sponsored volunteer network or as part of the emerging network
that is being developed by the Nevada State Climatologist at the University of Nevada.
Cooperative Extension works closely with agricultural producers, commodity groups and natural
resource managers (including private landowners, federal and state land and natural resources
management agencies). As you know, Nevada’s natural resources face continuing pressure from
invasive species and cyclical large scale disruption from wildfire. Both concerns will be directly affected
by changes in precipitation form and quantity—each of which is expected to change, especially in critical
high elevation zones where snowpack accumulates.
As the range of crops produced in Nevada expands, we field requests for information about frost
potential, soil temperatures, drought conditions, wind alerts, and many other risk-related weather
characteristics. Extension would welcome the opportunity to be a resource for locally relevant weatherrelated questions.
Extension is prepared to develop climate-change information, especially related to managing
and assessing risk for agricultural and natural resources management. Our involvement could take the
form of online short courses, presentations broadcast via YouTube for asynchronous information
delivery, programs for K-12 students and 4-H club participants and selected client groups (e.g. county
real-estate groups, agricultural commodity groups, and public and private land managers). We see
this as an important need within the counties we serve and look forward to helping extend the data
collection, modeling and interpretation activities of the regional hub to our constituents. The
Extension system in Nevada can commit to long-term involvement with the hub, to ensure that efforts
related to regional data collection, interpretation and use are accessible to residents throughout the
state.

Please do not hesitate to contact me if you need further information. I look forward to
working with you to develop a complete plan for making the best use of the hub’s products.

Sincerely,

Mark Walker
Dean, University of Nevada Cooperative Extension
1664 N. Virginia Street/MS 404
University of Nevada,
Reno, NV 89557
775-784-7070,
walkerm@unce.unr.edu

THE UNIVERSITY OF NEW MEXICO
Department of Biology
Castetter Hall
Albuquerque, NM 87131
Phone: (505) 277-6303
FAX:
(505) 277-5355
e-mail: scollins@sevilleta.unm.edu

6 August 2013
Deborah Finch,Ph.D.
Program Manager
USDA Forest Service
Rocky Mountain Research Station
333 Broadway SE, Suite 115
Albuquerque, NM 87102
Dear Deb:
I am sending this letter to indicate our willingness to participate in your efforts to develop
a USDA Regional Hub for Risk Adaptation and Mitigation to Climate Change. As part of
our participation the Sevilleta LTER Program agrees to:
•

Assist with performing periodic regional climate change risk and vulnerability
assessments;

•

Support applied climate change research through joint solicitations and
collaborative efforts;

•

Serve as a network for distributing information through our LTER Outreach
Programs;

•

Educate the public on climate change and the risks posed to agriculture and
forests.

If you would like any additional information, please do not hesitate to contact me.
Sincerely,

Scott L. Collins
Regent’s Professor
Loren Potter Chair of Plant Ecology
PI, Sevilleta LTER Program

Agricultural Experiment Station
College of Agriculture & Natural Resources
Department 3354
1000 E. University Avenue
Laramie, Wyoming 82071-2000
(307) 766-3667 • fax (307) 766-3379 • http://uwadmnweb.uwyo.edu/uwexpstn/

To:

Kris Havstad	
  

From:

Bret W. Hess

Date:

August 14, 2013

Subject:

USDA Regional Climate Hubs

This memo serves as notice that faculty in the College of Agriculture and Natural Resources at
the University of Wyoming are willing to collaborate with other scientists from academia or
federal laboratories in the Southwest region on a USDA Regional Climate Hub. I understand that
at some later date, there may be a request for faculty names and additional information related to
research or extension expertise. I will be happy to provide this information as needed.

United States Department of Agriculture
Research, Education, and Economics
Agricultural Research Service

Kris Havstad
USDA ARS Jornada,
PO Box 30003, New Mexico State University
MSC 3JER
2995 Knox Street, Wooton Hall Rm 200
Las Cruces NM 88003
August 2, 2013

Dear Kris,
I am very happy to write this letter of support for the Jornada Experimental Range's application to host a
Southwest USDA Regional Hub for Risk Adaptation and Mitigation to Climate Change. You have a strong
research team at the Jornada, with deep understanding of the issues relating climate to agriculture, as
well as tight links to the research and extension community in the Southwest.
We in the USDA-ARS Southwest Watershed Research Center offer our strengths in support of your
proposal, notably the rainfall, runoff, and sediment database from the Walnut Gulch Experimental
Watershed, our simulation models, especially the Rangeland Hydrology and Erosion Model (RHEM) and
the Automated Geospatial Watershed Assessment (AGWA) tool and the KINEROS2 watershed model,
our flux tower datasets, and our experience with remote sensing of soil moisture and vegetation. We
have strong connections to both the rangeland management community in Arizona and the University of
Arizona.
I look forward to working with you in the Southwest Regional Hub.
Sincerely,

Philip Heilman
Research Leader

Southwest Watershed Research Center
2000 E. Allen Rd., Tucson, AZ 85719-1520
Voice 520.647.9202 Fax 520.670.5550 Cell 520.982.2841 E-mail phil.heilman@ars.usda.gov
USDA is an Equal Opportunity Employer

UNITED STATES DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration

National Climatic Data Center
151 Patton Avenue, Asheville, NC 28801-5001
	
  
August	
  7,	
  2013	
  
	
  
Richard	
  Lopez,	
  Ph.D.	
  
Director,	
  Institute	
  of	
  Pacific	
  Islands	
  Forestry	
  (IPIF)	
  	
  
US	
  Forest	
  Service,	
  Pacific	
  Southwest	
  Research	
  Station	
  
60	
  Nowelo	
  Street	
  
Hilo,	
  Hawai'i	
  96720	
  
	
  
Dear	
  Dr.	
  Lopez,	
  
	
  
On	
  behalf	
  of	
  the	
  Pacific	
  Climate	
  Information	
  System	
  (PaCIS)	
  and	
  NOAA	
  National	
  Climatic	
  Data	
  Center	
  Regional	
  
Climate	
  Services	
  I	
  wish	
  to	
  express	
  our	
  excitement	
  about	
  the	
  opportunity	
  to	
  partner	
  with	
  the	
  USDA	
  Southwestern	
  
Regional	
  Hub	
  as	
  it	
  addresses	
  the	
  impacts	
  of	
  climate	
  change	
  and	
  variability	
  in	
  the	
  Pacific	
  Islands	
  region.	
  	
  
	
  
Through	
  PaCIS,	
  NOAA	
  has	
  history	
  of	
  collaboration	
  in	
  the	
  area	
  of	
  climate	
  services	
  that	
  can	
  trace	
  its	
  roots	
  back	
  30	
  
years	
  to	
  the	
  1982-‐1983	
  El	
  Niño.	
  	
  PaCIS	
  is	
  composed	
  of	
  representatives	
  of	
  regional,	
  national	
  and	
  local	
  institutions	
  
and	
  programs	
  in	
  the	
  Pacific,	
  as	
  well	
  as	
  selected	
  individuals	
  from	
  other	
  regions,	
  with	
  experience	
  and	
  expertise	
  in	
  
climate	
  services.	
  	
  PaCIS	
  serves	
  as	
  a	
  programmatic	
  framework	
  for	
  the	
  U.S.	
  National	
  Oceanic	
  and	
  Atmospheric	
  
Administration	
  (NOAA)	
  to	
  bring	
  together	
  ongoing	
  and	
  future	
  climate	
  observations,	
  operational	
  forecasting	
  services	
  
and	
  climate	
  projections,	
  research,	
  assessment,	
  data	
  management,	
  outreach,	
  and	
  education	
  –	
  an	
  integrated	
  system	
  
of	
  climate	
  services	
  –	
  	
  to	
  address	
  the	
  needs	
  of	
  the	
  Pacific	
  Islands.	
  	
  It	
  provides	
  a	
  forum	
  for	
  sharing	
  the	
  expertise,	
  
experience,	
  and	
  perspective	
  needed	
  to	
  guide	
  integrated	
  program	
  planning	
  and	
  product	
  development	
  
(http://www.pacificcis.org/).	
  	
  	
  
	
  
We	
  look	
  forward	
  to	
  growing	
  partnerships	
  with	
  IPIF	
  towards	
  a	
  shared	
  vision	
  of	
  resilient	
  and	
  sustainable	
  Pacific	
  
communities	
  using	
  climate	
  information	
  to	
  manage	
  risks	
  and	
  support	
  practical	
  decision-‐making	
  in	
  the	
  context	
  of	
  
climate	
  variability	
  and	
  change.	
  
	
  
	
  
	
  
	
  
Sincerely,	
  

	
  
	
  
	
  
	
  
	
  
John	
  J.	
  Marra,	
  Ph.	
  D.,	
  PaCIS	
  Chair	
  
NOAA	
  NESDIS	
  NCDC	
  
Regional	
  Climate	
  Services	
  Director,	
  	
  
Pacific	
  Region	
  
	
  

	
  

	
  

Forest
Service

File Code:
Route To:
Subject:
To:

Pacific
Southwest
Research
Station

P.O. Box 245
Berkeley, CA 94701-0245
(510) 559-6300

Date:

4000

August 20, 2013

Southwest Regional Climate Hub
Whom It May Concern

The USDA Forest Service Pacific Southwest Research Station (PSW) supports the activities of
the PSW scientists in developing applications for and becoming active in the USDA Regional
Hubs for Risk Adaptation and Mitigation to Climate Change. PSW is well-positioned to work
collaboratively with the Natural Resource Conservation Service, the Agricultural Research
Service and many other partners as part of the Southwest Regional Climate Hub, and the Pacific
Northwest Climate Hub. The Station conducts research in four research program areas including
Conservation of Biodiversity, Ecosystem Function and Health, Fire and Fuels and Urban
Ecosystems and Social Dynamics, as well as the Institute of Pacific Islands Forestry. In addition,
we have 13 experimental forests, ranges and watersheds that provide long-term environmental
data as well as experimental results on land management and environmental impacts. The
Station has long-standing partnerships within the Southwest Region with other Forest Service
units and with other federal and state agencies, universities, non-governmental organizations and
private entities.
PSW can contribute considerable experience and expertise in the area of climate change.
Specifically, Peter Stine, Director of Partnerships will contribute 0.25 FTE as a co-leader of the
Southwest Regional Hub, and we support the involvement of scientists from all of research
programs for a combined total of 1.0 FTE.
We bring to the regional hub a combination of science-based information, long-term data, and
numerous tools which will assist agricultural producers and forest managers in developing risk
mitigation and adaptation strategies under changing climate conditions.

/s/ Alexander L. Friend
ALEXANDER L. FRIEND
Station Director
cc: Kris.Havstad

It’s Cool to Be Safe

Printed on Recycled Paper

United States
Department of
Agriculture

Forest
Service

Rocky Mountain
Research Station

240 W. Prospect Road
Fort Collins, CO 80526-2098

File Code:
Date:

4000
August 21, 2013

To Whom it May Concern
	
  

The USDA Forest Service, Rocky Mountain Research Station (RMRS) supports the activities of
the RMRS scientists in developing proposals for and becoming active in the USDA Regional
Hubs for Risk Adaptation and Mitigation to Climate Change. The RMRS is well-positioned to
work collaboratively with the Natural Resource Conservation Service, the Agricultural Research
Service and many other partners as part of the four regional hubs in our area: Northern Plains
Regional Climate Hub, the Southern Plains Regional Climate Hub, the Southwest Regional
Climate Hub, and the Pacific Northwest Climate Hub. The Station conducts research in 9 science
program areas including: Air, Water and Aquatic Environments; Fire, Fuel, and Smoke; Forest
and Woodland Ecosystems; Grassland, Shrubland and Desert Ecosystems; Human Dimensions;
Inventory, Monitoring and Analysis; Wildlife and Terrestrial Ecosystems; Science Application
and Integration, and the Aldo Leopold Wilderness Research Institute. In addition, we have 14
experimental forests, ranges and sites that provide long-term environmental data as well as
experimental results on land management and environmental impacts. The Station has longstanding partnerships within each region with other Forest Service units as well as with other
federal and state agencies, and universities.
The RMRS can contribute considerable experience and expertise in the area of climate change.
Specifically for the Northern Plains region, we support that involvement of scientists Linda
Joyce, Sharlene Sing, Mark Rumble and wildlife biologist Brian Dickerson for a combined total
of 0.5 FTE. For the Southwest region, we support the involvement of scientist Jeanne Chambers
and other RMRS staff for a combined total of 0.65 FTE. For the Southern Plains region, we
support the involvement of Paulette Ford and Jan Engert for 0.25 FTE. For the Pacific
Northwest, we support the involvement of Frank McCormick or his designee for 0.1 FTE.
We bring to these regional hubs a combination of science-based information, inventory data, and
numerous tools which will assist farmers, ranchers, and foresters in developing risk mitigation
and adaptation strategies under changing climate conditions.
Sincerely,

/s/ G. Sam Foster
G. SAM FOSTER
Station Director

Caring for the Land and Serving People

Printed on Recycled Paper

United States
Department of
Agriculture

Forest
Service

Western Wildland Environmental
Threat Assessment Center

3160 NE 3rd Street
Prineville, OR 97754
Phone: 541-416-6618
Fax: 541-416-6693

File Code: 6400
Date: August 1, 2013
Pacific Northwest Regional Hub
ATTN:
Dr. Kris Havstad
Dr. Jane Hayes
RE: Letter in support of WWETAC affiliation with the Southwestern Regional Hub
Risk Adaptation and Mitigation to Climate Change
Dear Dr, Havstad and Dr. Hayes
This letter is to identify the Western Wildlands Environmental Threats Assessment Center as a strong
supporter and affiliate of the Southwestern Regional Hub. The interaction of WWETAC and the
Hubs are mutually beneficial. WWETAC scientists and cooperators develop regional and west-wide
products on 1) climate (contribute to downscaled climate products); 2) case studies, including socioeconomic analyses; 3) modeled biological responses to current and future climates (vegetation and
carbon); and 4) landscape-level assessments including terrestrial carbon, water, and nutrient
dynamics after disturbance, wildfire risk, projected outcomes with fuels treatments, and early
detection and pre-emptive detection of disturbance (drought, bark beetle/wood borer, land use
change). WWETAC’s assessment tools help managers understand and apply science knowledge.
WWETAC products place discrete vulnerability assessments and adaptation plans within the context
of the larger landscape, provide a link between urban, managed, and semi-natural landscapes, and
‘inform’ the locally driven assessments with needed, regional-scale projection of climate and natural
resources likely to be affected by climate and environmental change. WWETAC can inform the Hubs
with synthesized products, and provide unique, useful products and perspectives that are
geographically and temporally continuous. For example, our modeling tools can place the placebased vulnerability assessments within the greater landscape. We also contribute to the following
communication tools: TACCIMO, CCRC Short Courses and Climate Change Toolkits, as well as
actively outreach to resource specialists and land managers. Climate change is about a quarter of the
work we do at WWETAC. We have a very strong program in wildfire risk and fuels management,
understanding and predicting chronic or acute native outbreaks and exotic invasives, landscape-level
disturbances, and climate change. We look forward to working with the Southwest Regional Hub for
Climate Change.
Nancy E Grulke, Ph.D., Director
Nancy Gurlke
Western Wildland Environmental
Threat Assessment Center (WWETAC)
ngrulke@fs.fed.us
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Office of the Dean

August 6, 2013

Dr. Jeanne C. Chambers
USDA Forest Service
Rocky Mountain Research Station
920 Valley Road
Reno, NV 89512
Dear Jeanne,
The Utah Climate Center at Utah State University is willing to be a partner in the USDA Southwest
Regional Hub for Risk Adaptation and Mitigation to Climate Change. The Colleges of Agriculture and
Applied Sciences and the Quinney College of Natural Resources are willing to participate in this venture.
Dr. Robert Gillies, Director of the Utah Climate Center, will be the lead scientist for this effort.
Additional faculty participants will be named later. Dr. Gillies email address is robert.gillies@usu.edu.
His phone number is (435) 760-8023.
The Utah Climate Center does not routinely perform climate change risk and vulnerability assessments
and so we will not be able to commit to performing this task.
The Center does serve as a data and climate change forecast repository and regional resources for
climate change information. We do support applied climate change research. We provide outreach and
extension to natural and agricultural resource managers. We serve as a network for distributing climate
change information, and we educate the public on climate change and the risks posed to agriculture and
regional forests. We are willing to assist the proposed Southwest Regional Hub in these efforts.
We look forward to joining this partnership.
Sincerely,

____________________________________
Kenneth L. White, Dean
College of Agriculture and Applied Sciences

____________________________________
Chris Luecke, Dean
Quinney College of Natural Resources

__________________________________
Robert R. Gillies, Director
Utah Climate Center

4800 Old Main Hill

Logan, UT 84322-4800

Ph: (435) 797-2282

Fax: (435) 797-3321

www.ag.usu.edu

Appendix C.
A.

NRCS Overview National Infrastructure

B.

NRCS Pacific Islands Area

A.
An Overview of NRCS Infrastructure Relevant to USDA Regional
Climate Hubs
I. Introduction
The USDA-Natural Resources Conservation Service (NRCS) is the principal federal agency that provides
technical and financial conservation assistance on private lands. Much of this assistance mitigates climate
change (via reduced greenhouse gas emissions or increased carbon sequestration) and builds greater
resiliency to variability in climate and weather. The following is a brief description of current and
possible future NRCS activities related to climate change, and relevant roles that NRCS may play in the
seven USDA Regional Climate Hubs.

II. Current NRCS Activities Addressing Climate Change
The following provides some specific (though certainly not exhaustive) examples of projects and efforts
within NRCS that are currently addressing the climate change issue via mitigation and/or adaptation.
National Soil Health Campaign
In late 2012, NRCS launched an effort to increase the adoption of Soil Health Management Systems
(SHMS) among America’s farmers and ranchers. Improving soil health contributes to climate
change mitigation and adaptation by increasing soil carbon sequestration (i.e., increasing soil
organic matter), which provides co-benefits of increasing resilience to drought, heavy precipitation,
and extreme temperatures. Additional benefits accrue from using less petroleum-based products
(fewer greenhouse gas emissions) for tillage, fertilizer, and/or pesticides. Four key management
principles are employed to improve soil health:
1) Minimize physical and chemical soil disturbance to allow the soil food web to rebuild;
2) Keep the soil covered as much as possible throughout the year through use of cover crops and/or
minimizing residue removal to maximize carbon return to the soil;
3) Keep a living root growing as long as possible to feed the soil microbes and transfer more solar
energy into the soil; and
4) Use crop diversity to add biological diversity in the soil.
Application of these management principles in conservation planning will increase cropping system
resilience to extreme climatic events.
Rapid Carbon Assessment
Understanding the dynamics of soil carbon is key to addressing excess carbon dioxide (CO2) in the
atmosphere. Soils act as either a sink or a source of atmospheric CO2 depending on land use and
management. Soil carbon content is affected by such soil properties as particle size, mineralogy, drainage
class, and depth; along with other site-specific parameters such as microclimate, vegetation, topography,
and management practices. The major outcome of this assessment will be the most comprehensive
inventory of carbon concentration and stocks by soil group, region, and land use in the U.S.

NRCS has performed an assessment of the current carbon stocks in soils of the United States using
statistically reliable methods in its Rapid Carbon Assessment (RaCA) project. The study takes into
consideration ecosystem properties, soils that behave similarly for carbon retention, land cover and
agricultural management. Approximately 32,500 soil profiles have been sampled at 6500 locations to
develop the largest soil carbon dataset in the world, as depicted below.

Reports from the RaCA are currently available for total carbon stocks for cropland, Conservation Reserve
Program (CRP), forest land, pasture, rangeland, and wetland. Data can be further refined (i.e.
disaggregated) to be valuable for model calibration (such as for the COMET-Farm and APEX models—
see below) and quantifying land management impacts on soil carbon for environmental markets.
Conservation Effects Assessment Project (CEAP)
CEAP is a multi-agency effort to quantify the environmental effects of conservation practices and
programs and to develop the science base for managing the agricultural landscape for environmental
quality. Project findings are used to guide USDA conservation policy and program development and help
conservationists, farmers and ranchers make more informed conservation decisions. Through CEAP,
NRCS has determined the following:
1. Conservation practices reduced soil carbon loss by approximately 6.8 million tons annually on
304 million cropland acres from 2003-2006, as reflected in the nationwide survey of farming and
conservation practices for that period.
2. NRCS conservation practices reduced soil carbon loss by 684,000 tons annually on another 40
million acres of cropland from 2006-2011.
3. Adoption of conservation tillage systems during the 2003 to 2006 survey period reduced fuel use
on cropland by 770 million gallons annually (diesel equivalents).
Practices Evaluated for Reducing Greenhouse Gas Emissions
In 2011, all (>160) NRCS Conservation Practice Standards were evaluated and ranked for their potential
to reduce greenhouse gas emissions and increase carbon sequestration. Thirty-five of these Conservation
Practice Standards were identified as having particularly positive benefits, as provided at the following
link: http://www.airquality.nrcs.usda.gov/. This allows conservation planners to readily choose practices
to reduce greenhouse gas emissions and/or increase carbon sequestration.
Nutrient Tracking Tool

NRCS has worked with USDA Agriculture Research Service (ARS), Colorado State University (CSU),
and other partners to develop the Nutrient Tracking Tool (NTT). The tool estimates nitrogen,
phosphorus, and sediment loss from fields managed under a variety of cropping patterns and management
practices through its user-friendly linkage to the Agricultural Policy/Environmental eXtender (APEX)
model. APEX is for use in whole farm/small watershed management. The model evaluates land
management strategies considering sustainability, erosion, economics, water supply and quality, soil
quality, plant competition, weather and pests. It can be used to evaluate the effects of global climate/CO2
changes. NTT provides farmers, government officials, and others with a fast and efficient method for
estimating water quality, water quantity, and farm production impacts associated with conservation
practices, such as reducing nitrous oxide (a greenhouse gas) emissions through practices that improve
nitrogen use efficiency. NTT can also be used for identifying nitrogen and phosphorus credits for water
quality trading.
COMET-Farm
NRCS has partnered with Colorado State University to develop the on-line CarbOn Management
Evaluation Tool (COMET-Farm: www.comet-farm.com ) to help farmers and ranchers understand and
assess impacts of changes in land management and farm and ranch operations on carbon and greenhouse
gases (GHGs). Building on the previous version of the model primarily for soil carbon estimates only
(COMET-VR 2.0), COMET-Farm provides a whole-farm and ranch accounting and reporting system for
carbon and GHGs. Landowners and operators, and conservation planners can quickly determine carbon
flux and GHG emission changes (including soil nitrous oxide and livestock methane emissions), and
evaluate alternative management scenarios for reducing GHG emissions and/or increasing carbon
sequestration. COMET-Farm can be used for evaluating a variety of management options on different
aspects of farms and ranches, including fertilization and fuel use, feed management, manure management,
tillage, crop rotation types, and many others.

Drought Response
From 2009-2012, conservation systems installed with support from NRCS programs have reduced water
withdrawn from the Ogallala Aquifer by at least 860,000 acre feet. This is more than enough water to
cover the area of Washington D.C. nearly 20 feet deep and is equivalent to the domestic water use of
approximately 9.6 million individuals for a year (based on USGS estimated use of 80 gallons per person
per day). These reduced water withdrawals have also resulted in a related energy savings of at least 18
million gallons of diesel fuel equivalent.
In Fiscal Year 2012, NRCS provided more than $27.2 million in financial assistance to farmers and
ranchers in 22 States to mitigate the effects of drought on over 1 million acres of cropland, grazing land,
pastureland, and forest land. This included $16.3 million from the Environmental Quality Incentive
Program (EQIP) and $10.9 million in the Wildlife Habitat Incentive Program (WHIP) obligated in 1,960
contracts.
Conservation Innovation Grants
The NRCS Conservation Innovation Grants (CIG) program enables USDA to accelerate technology
transfer and adoption of promising technologies and approaches to address some of the Nation’s most
pressing natural resource concerns. Many CIGs have direct relevance to climate change mitigation and
adaptation via use of new technologies or information in transforming conservation on America’s private
lands. The CIG program has been active for 10 years and many of the projects either have been or are
being integrated into the NRCS conservation delivery stream, and into agricultural and natural resource
management. In 2011, NRCS awarded more than $7.4 million in nine special CIGs that were specifically
targeted to demonstrate practices that would reduce GHG emissions and/or sequester carbon, and also

quantify with certainty these changes and then translate these “carbon credits” into emerging carbon
markets. All grant recipients were tasked with verifying and certifying the credits, and then completing a
credit transaction in the voluntary or compliance marketplace. In addition, NRCS provided up to $10
million in EQIP funding distributed across 13 states to enable recipients of these CIGs to further engage
producers.
Grant recipients included organizations such as Ducks Unlimited, Environmental Defense Fund, the
Fertilizer Institute, and the Dairy Research Institute. Some of the innovative practices being tested that
have greenhouse gas reducing benefits include:
• Nutrient management in the Corn Belt states and Chesapeake Bay region
• Avoided conversion of grassland and CRP to row crops in the Prairie Pothole Region of N.
Dakota
• Advanced residue and water management on rice fields in California, Arkansas, and Mississippi
• Innovative dairy and livestock management practices in numerous states
The Ducks Unlimited CIG is a good example of how these CIGs are leveraging investment for GHG and
climate benefit. This CIG is exploring how to preserve herbaceous cover on marginal (agriculturally)
CRP lands in the Prairie Pothole Region of the Dakotas and thus maintain soil carbon, while
simultaneously preserving nesting habitat and improving soil, water and air quality. In 2013 NRCS has
provided additional EQIP funding to further enhance the impact and value of the CIG by recruiting
producers and implementing conservation practices that will generate carbon credits by avoiding tillage of
expired/expiring CRP lands. Chevrolet Motor Company has voluntarily agreed to purchase the carbon
credits generated by this CIG. Proceeds from carbon credits will provide farmers and ranchers with an
alternative revenue stream that avoids conversion to cropland.
Emerging environmental markets and valuation of ecosystem services may offer a unique opportunity for
U.S. agriculture to harness a new revenue stream, and corporate leaders and shareholders are beginning to
realize the multi-faceted benefits of conservation. These CIGs are providing pioneering experience in this
realm.
Natural Resources Inventory
The NRCS National Resources Inventory provides nationally consistent information on natural resource
status, condition, and trends on the nations land cover and use over the 28 year period from 1982 to 2010
including information on cropland, pastureland, forest, rangeland, developed land, water, and
wetlands. The data spans the entire United States, except that there is limited data on Alaska (only 2007),
at present. Estimates are readily accessible upon request. In addition, on-site survey data is available for
rangeland collected every year from 2003 to 2011 that includes detailed information on plant species, soil
conditions, and rangeland health. On-site survey data will also be available for pastureland, as a national
survey started in 2013, also collecting detailed information on plant species, soil conditions, and
pastureland health. The pastureland data will be available by mid-2015.
Manure Management Practices
Manure management conservation practices potentially can have significant positive impacts on climate
change. Through the proper use of anaerobic digestion, methane, which is lost through normal manure
storage, is captured and converted to energy and carbon dioxide, with a net reduction in GHG emissions.
Use of manures as fertilizer for crop production can help to reduce the need for commercial fertilizers.
Most of these inorganic fertilizers require significant energy inputs to produce and transport the products.
With more efficient use of animal manures there can be a net reduction in the amount of fossil fuels
consumed. Through feed management high quality feed such as that associated with grain diets or high

quality forage decreases the amount of methane produced in the rumen which can result in a net reduction
of greenhouse gas emissions.
NRCS Climate Change Training Materials
The NRCS develops and/or delivers a tremendous amount of climate-related conservation training to its
staff as well as for the public. An entire system of climate change, air quality and energy training was
developed by the NRCS and is now available to anyone online. Courses include Air Quality, Climate
Change and Energy, Greenhouse Gases and Carbon Sequestration, and Why Do We Care About Climate
Change. Also, since 2006 the NRCS Science and Technology National Centers and Teams have
sponsored or presented webinars to train employees, partners and the public, and provide information
needed to more effectively use conservation practices on the land. Science and Technology webinars
focus on soil health, cropping systems, resource assessment, fish and wildlife, nutrient management,
social sciences, and many other resource and land use topics, including climate change. The webinars are
presented by USDA, university, or other topic experts. Live event and webinar replays are made
available at the Science and Technology Training Library at ConservationWebinars.net. The training
library provides a calendar of upcoming events, access to more than 125 conservation webinar replays,
participation tracking, estimates of Green Savings, professional CEUs, and attendance certificates.
Outreach for Science and Technology webinars is far-reaching, and there are no fees or advance
registration requirements to participate. Live events routinely attract 300 logins or an estimated 450
participants. The USDA NRCS East National Technology Support Center has built an announcement list
of webinar participants and voluntary subscribers that exceeds 5,800 email addresses. This list is
approximately 67% USDA staff and 33% partner and public. In addition, there are more than 8,000 email
subscribers to the ConservationWebinars.net system. ConservationWebinars.net is made available in
partnership with Southern Regional Extension Forestry, which represents 13 university extension
programs, as well as USDA and USFS.
Ecological Site Descriptions
Two relatively new inventories from the NRCS Soil Survey are dynamic soil properties (DSPs), those
properties that change at the human time scale as a result of management or other disturbance, and
ecological site descriptions (ESDs), distinctive land types based on soil, vegetation and response to
disturbance. Both have relevance to climate, and to climate change mitigation/adaptation. As a caveat,
both are inventories and are not designed to answer questions over time or after a deliberate experimental
manipulation. However, the information from inventories can be used to parameterize models or compare
management systems under various climates (with similar soils). ESD’s will help depict how vegetative
communities were composed as opposed to their state at some point in the future. Any land inventory,
analysis, and resulting management decisions require the knowledge of these individual sites and their
interrelationships to one another on the landscape. Climate is an integral part of ESDs, taking into
account the soils, plants, and other resources that compose the unique characteristics of each site.
Precipitation, temperature, wind and solar radiation help define these, and as these climate elements
change it is expected that ESDs now appropriate for a location may move spatially.
Flood Damages Averted by NRCS Programs
In 2011, Hurricane Irene caused damages in 15 states with up to a 500-year storm event experienced in
some locations. Immediately thereafter, Tropical Storm Lee caused damages in 25 states with up to a
1,000-year storm event reported in some locations. Analysis of individual watersheds in which NRCS
had sponsored floodwater retarding structures, drainage improvement channels, and other land treatments
showed that these projects averted approximately $40 million in damages from Hurricane Irene and $3540 million in damages from Tropical Storm Lee.
Interagency Review of Proposed Environmental Regulations

USDA is tasked with providing input regarding the potential impacts of proposed environmental
regulations on agricultural and natural resource interests. NRCS has taken a leadership role for the
Department in the Interagency Review process for regulations related to air quality and greenhouse gases.
As an example, NRCS is assisting the Department in providing input to the EPA deliberation on how to
treat biogenic emissions of carbon dioxide in the greenhouse gas permitting process for energy derived
from biomass. Carbon in biomass was sequestered from carbon dioxide in the atmosphere, and there are
questions as to if and/or how this sequestration should be factored into the calculation of total carbon
dioxide flux arising from the combustion of biomass.

III. Future NRCS Contributions Addressing Climate Change and Relevance
to Regional Climate Change Hubs
Field Implementation
NRCS field structure is well positioned to support producers in making best use of the information and
resources made available through the Regional USDA Climate Hubs. More than 11,000 field
professionals in state and local offices provide an invaluable resource for Hub activities in their regions.
As part of this structure the NRCS has a network of soil scientists and other technical specialists
distributed by Major Land Resource Areas (MLRA) across the U.S. These individuals are positioned
geographically to provide expert technical assistance in soil interpretations and ecological site
descriptions.
NRCS’s field, state, and MLRA staff can help encourage adoption of climate change mitigation and
adaptation measures most appropriate and relevant to the local landscape and operations, including sitespecific cropping systems, management practices, livestock systems, soils, climates, etc. For example,
NRCS can provide guidance on particular cover crop species and associated management practices
appropriate for the cool, humid Northeast with relatively short growing seasons that will be quite different
from what is appropriate for the hot, semi-arid Southwest with long growing seasons.
National Support for Field Implementation
In addition to this on-the-ground implementation capacity, NRCS has eighteen national teams, centers,
and Headquarter divisions that will contribute to acquisition and development of technology for
increasing resilience to and reducing causes of climate change and related extreme events. The
technologies developed and acquired by these teams and divisions will be transferred to field staff
through the National Technology Support Centers (in Oregon, Texas and North Carolina), the National
Soil Survey Center in Nebraska, and the National Water Management Center in Arkansas. Web Soil
Survey will provide a means for spatial extrapolation of technologies to appropriate soils and landscapes
as well as provide base soil data and information for model simulations. Soil analyses for carbon and
other constituents will be supported by the Kellogg Soil Survey Laboratory in Nebraska.
Snow Survey and Water Supply Forecasting Program
The NRCS Snow Survey and Water Supply Forecasting Program (SS/WSF) in the Western U.S. provides
important historical, current and projected information on western snowpack, precipitation, stream flow
and water supply. As part of this effort NRCS maintains the SNOw TELemetry (SNOTEL) network of
860 stations located in 13 States, including Alaska, and transmits snowpack and climate data hourly. The
data collected at many of these sites includes snow depth, snow water equivalent, temperature,
precipitation, relative humidity, solar radiation, wind speed and direction, and barometric pressure. In
addition, many of the SNOTEL sites measure soil moisture and soil temperature at various depths. This is
a critical source of high-elevation climate data for the mountainous West, and is used extensively in
climate change studies. In addition to the automated SNOTEL sites there are nearly 1,000 manual snow
courses providing snowpack and snow water equivalent data on a monthly basis during the winter and

spring throughout the West, and many have extremely long and valuable historical records. Many climate
groups, such as NIDIS (National Integrated Drought Information System), identify the NRCS Snow
Survey as a major source of climate data for the U.S. These data are a cornerstone for climate studies in
the West, and will be a particularly valuable contribution to the Pacific Northwest, Southwest, Northern
Plains and Southern Plains Climate Hubs.
SCAN System
Soils can store large quantities of water and also greatly impact whether snowmelt and rainfall either
infiltrate the subsurface or become runoff. Soil moisture and soil temperature relate closely to carbon
storage, plant health, evapotranspiration and drought determination. NRCS operates the Soil Climate
Analysis Network (SCAN) in 40 States and U.S. Territories. SCAN consists of 193 stations similar to
SNOTEL that collect climate parameters, along with soil moisture and soil temperature at various depths
below the surface. These data are valuable input for making management decisions (e.g. planting,
irrigation, fertilization, harvest dates), drought assessment, soil climate and trends assessment, and flood
forecasting. These networks will make significant contributions to monitoring and predicting changes in
climate.
Plant Materials Centers
The NRCS network of geographically distributed Plant Materials Centers (PMCs) is positioned to
contribute regionally adapted plants that increase carbon sequestration, increase nitrogen fixation,
enhance soil health, reduce runoff, increase soil water holding capacity, increase bioenergy production,
provide wildlife habitat (including pollinators), enhance drought tolerance, reduce soil-borne diseases,
and provide numerous other contributions to regional climate change hubs. A network of several PMCs
with support from the National Soil Survey Center will soon begin a coordinated evaluation of different
combinations of cover crop species mixes and tillage practices across climates, soils, and cropping
systems to identify optimal combinations of cover crop mixes and management practices to increase soil
carbon sequestration and drought resilience through enhanced soil health. These field evaluations will
also serve as training grounds to train NRCS field staff and to transfer technology to farmers and ranchers
to increase adoption of these conservation practices for reducing greenhouse gas emissions and increasing
carbon sequestration. The evaluations are planned for 2013-2016; however, it is NRCS’ goal to make
these field projects an invaluable resource for training and technology transfer. In addition, new
questions may arise for which the network of Plant Materials Centers is uniquely positioned to address.
Consequently, these efforts will likely evolve and continue beyond 2016.
Soil Health
NRCS is presently focusing on several functional areas to encourage and facilitate the widespread
adoption of Soil Health Management Systems (SHMS) that increase resiliency to climate change and
reduce greenhouse gas emissions. Those areas include: developing specific SHMS conservation practice
criteria; training and preparing the NRCS workforce; developing tools for assessment and interpretation
of soil health status; integrating agency programs and planning to facilitate SHMS adoption; and
developing and implementing a soil health awareness and education campaign.
There is also increasing interest in soil health from a wide range of stakeholder groups,
organizations and businesses that recognize the potential benefits of SHMS relative to production
improvements, sustainability, profitability and resource protection – all of which are advantageous
to their constituents. Many of these organizations appear poised and eager to help spread the word
about the basics and benefits of Soil Health Management Systems and to encourage their adoption.
Consequently, NRCS will explore these partnerships to further advance the message and adoption of
soil health.
Drought Resiliency

NRCS is focusing a Drought Initiative on areas that have suffered prolonged drought over the last five
years. For Fiscal Year 2013, NRCS has made available over $16 million in EQIP funding to farmers and
ranchers for conservation practices that address water conservation and improve drought-impacted
wildlife habitat. The initial focus is to provide drought relief by implementing conservation practices that
utilize residual nutrients, reduce soil erosion, and improve or maintain water quantity and quality.
Examples of these practices include cover crops, nutrient management, and prescribed grazing.
Additional emphasis will be placed on providing financial and technical assistance to landowners for
conservation practices that support irrigation and animal watering infrastructure (e.g., wells, pipelines,
and watering facilities), and improve water use efficiency. NRCS also now has specific CIGs addressing
drought. Focus areas include projects that demonstrate and quantify innovative cropping or grazing
systems that use water conserving crops, provide innovative cultural practices that increase drought
tolerance, demonstrate innovative approaches to increase water use efficiency; that increase drought
resilience through improved soil health, increased infiltration, and increased soil available water holding
capacity; , and that demonstrate nutrient management practices to protect water quality following an
extended drought. These CIG projects will continue through 2016. The results from each project will be
evaluated for potential to increase resilience to drought, and will be used to develop innovative
conservation practices and to educate field staff for extending this knowledge to landowners
Future CIGs Addressing Climate Change and Variability
As an example of how future CIGs will do even more to address climate change mitigation and
adaptation, NRCS is just beginning multi-year support for a CIG that will support development of a
model that accounts for the impacts of organic material chemical composition (e.g., crop residue and
animal manure lignin, cellulose, carbon, nitrogen, etc.), organic material placement, temperature, water,
soil particle size, and mineralogy on rates of soil carbon sequestration and its relationship with soil
available water holding capacity. As some models already exist that account for some of these variables
on crop residue decomposition and soil organic matter, the most pressing and remaining step is to
quantify and model the relationships between soil organic matter content and available water holding
capacity for a range of soils. This will allow prescribing particular crop rotations, cover crops, green
manures, animal manures, and tillage practices for specific soils and regions in order to increase soil
resiliency to both drought and heavy precipitation. The effort will be accompanied by support from the
NRCS Kellogg Soil Survey Laboratory, NRCS modeling units, and the network of NRCS PMCs. It is
expected that model development will occur in 2013-2014, model calibration and validation will be
performed in 2014, and national release will occur in 2015.
Conservation Effects Assessment Project
Future CEAP related monitoring and modeling activities will enhance the development of cost and
benefit analyses of conservation practices as they relate to climate change metrics. These include
measurement and prediction of potential carbon sequestration/loss and net GHG emission changes under
current conditions as compared to simulated conditions predicted by climate change projection
models. The current CEAP national cropland survey will be used to estimate changing conservation
treatment needs, assess production goals and sustainability, and predict efficiencies of conservation
practices or suites of practices given a variety of future climate scenarios, including elevated carbon
dioxide levels, changing weather patterns, and increasing extreme weather events. The grazingland,
wetland, and wildlife components of CEAP have successfully invested with key research universities and
other federal partners in the development of modeling technologies for assessing interaction between
predicted climate change and conservation practices on these land uses. CEAP surveys will serve as an
important baseline as the CEAP team and its partners begin to develop assessment procedures for the
effects of climate change and subsequently provide similar estimates of impacts, practice benefits and
treatment needs for these lands.
NRCS Cover Crop Action Plan to Address Climate Change

NRCS is in the process of developing a Cover Crop Action Plan to enhance the use of cover crops by
farming enterprises. Key components of the plan will include an outreach/education strategy to
communicate the benefits cover crops provide to improve soil health, mitigate impacts of climate change
and reduce production costs. It will also provide technical and financial assistance to encourage
innovative management practices for seeding and terminating cover crops, intercropping, and using cover
crops for grazing and biofuel.
NRCS Nutrient Management Practice Standard (590) Implementation to Reduce Greenhouse Gas
The NRCS Nutrient Management Conservation Practice Standard (590) released in 2012 will be fully
adopted by all states in 2013 and beyond. This standard will support adoption of conservation practices
that improve nitrogen use efficiency (i.e., reduce emissions of nitrous oxide – a potent greenhouse gas)
through use of controlled release fertilizers, nitrification and/or urease inhibitors, nutrient management
technologies, and incorporation/injection of manures.
The standard also promotes the use of legumes and cover crops to provide nitrogen through biological
fixation and nutrient cycling. In order to improve nutrient use efficiency producers are encouraged to use
an “adaptive nutrient management” process to lay out on-farm test strips to evaluate yield response to
various nutrient application rates. This allows producers to gain understanding and confidence to tailor
nutrient rates to their individual fields.
Conservation Practice Document Updating to Address Climate Change Adaptation
NRCS maintains hundreds of conservation practice documents that include practice standards,
handbooks, job sheets, and many others. Every year, approximately one-fifth of these documents and
associated background materials are reviewed and updated to ensure that they reflect the latest scientific
knowledge and technology. From 2013 through 2017, all such documents will be reviewed from the
perspective of the potential impacts of climate change and variability on the integrity of the
recommendations/guidelines provided in each document. For example, relevant and scale-appropriate
climate change predictions, as they become available, will be used to evaluate the adequacy of
engineering design parameters (e.g., for animal manure storage lagoons) in light of any changes in
extreme precipitation statistics.

B.
NRCS Pacific Islands Area (PIA) Response for Support to SW Regional
Climate Change Hub
It is important to note that the NRCS Pacific Islands Area is a tropical Island setting with unique
landscapes, soils, habitats and issues related to Climate Change in comparison to the continental U.S.
Southwest Region proposed area for Risk Adaption and Mitigation to Climate Change. Networking with
POC’s in the PIA will be vital to ensure relevancy of assessments and strategies for risk adaption and
mitigation in the PIA.
1. Name of Hub Region

Southwest

2. Name and contact information for state or center Dr. Cynthia Stiles, Assistant State Soil
Scientist. PIA-NRCS Honolulu State Office, Hawaii.
3. Current climate change (cc) -specific projects or programs with complete NRCS and partner
contact information (CIGs, research demonstration projects, collaborative efforts with ARS,
universities or Forest Service)

a. Interested partners/institutions -- Listing of regional partners, and description of activities of
engagement with partners.
1). Pacific Islands Climate Change Cooperative (PICCC): NRCS-PIA has participation
in Steering Committee for governance and Science Committee for this organization,
which is comprised of thirty cooperative stakeholders from around the Pacific
Islands. Participation in the Science Sub-committee involves development/release of
annual request for research proposals and review of the proposals for funding. NRCS
also has presence in Vulnerability Assessment Working Group within PICCC.
2). US Coral Reef Task Force - NRCS has presence on this committee as a stakeholder.
3). Working Group on Climate, Environment & Security in Asian Pacific Island Region.
(U.S. Pacific Command – Department of Defense, DoD), PIA- NRCS is a member of
this group for exchange of information and collaboration on activities to develop,
assess or disseminate knowledge on climate, environment and security in the Asian
Pacific Region.
4). PIA-NRCS is on a committee to guide the Tropical Tree Improvement Center which
is led by USFS.
5). Federated States of Micronesia Vulnerability and Adaption Assessment on Climate
Change Impacts on Food Security on Outlying Atolls, concerning salt water intrusion
in atoll soils (NRCS Training to FSM agronomy, forestry and resource management
employees on soil assessments, 2009).
6). PIA-NRCS ongoing Ecological Site Descriptions (ESD’s) Development for restoration
of native habitats.
7). NRCS Soil Health Initiative, PIA- NRCS is actively involved in developing
strategies to get soil health conservation practices on the ground through private
landowners and partners, these practices are directly related to Climate Change in
sequestration of carbon above ground and within the soil.
8). Green Initiative for Fuels Transition Pacific (GIFTPAC) – DoD transition to
alternative bio-fuels in Hawaii, PIA-NRCS is a member of this group in exploring
potential sources and possible suppliers of bio-derived alternative fuels.
4. Staff resources and Infrastructure that can be made available to the Hub. List disciplines
and/or knowledge and skills related to CC and the projected time commitment to the Hub (staffyears)
a. NRCS personnel – NRCS state personnel who could have some time devoted to Southwest
Climate Hub interactions (perhaps each STC name one key NRCS contact per state)
1.) Dr. Cynthia Stiles, Assistant State Soil Scientist. PIA-NRCS Honolulu State Office,
Hawaii. (80-100 hours/year).
2). Tony Ingersoll, Assistant Director for Technology, PIA- NRCS Honolulu State
Office, Hawaii (30-50 hours/year).
3). Michael Constantinides, PIA-NRCS State Forester, Honolulu State Office, Hawaii
(30-50 hours/year).
4). Tony Rolfes, Assistant Director for Soil Science and ResourceAssessments,
Honolulu State Office, Hawaii (30-50 hours/year).
5). Dr. Gregory Koob,PIA-NRCS, State Biologist, Honolulu State Office, Hawaii (30-50
hours/year).
b. Partner Personnel
We cannot commit time for the following partners but PIA- NRCS works with individuals and
groups on related projects that assess carbon stocks or inform mitigation strategies on Climate
Change: University of Hawaii – Manoa, Dr. Susan Crow, Dr. Jonathon Deenik, Dr. Russ Yost,
and Dr. Koon-Hui Wang, UH-Manoa; Dr. Christian Giardina – U.S. Forest Service.

5. Technical resources relevant to climate change, mitigation, sequestration, adaptation, etc. that
can be made available to the Hub (specify NRCS or Partner)
a. Data / databases – Relevant and unique datasets (specific climate change-relevant data
projects – NOT data contained in national databases like SNOTEL, SCAN, SSURGO, NRI,
etc.
b. Assessment and modeling tools – NRCS state-specific or state-led assessment or modeling
tools (spreadsheets, others such as tracking GHGs/carbon sequestration, etc.
1) NRCS-PIA: Assessment of reactive carbon in Hawaii Soils using Field Laboratory
kit.
2) UH-Manoa: Assessment of carbon stocks in rough/stony land map units of Hawaiian
Islands (expansion of Rapid Carbon Assessment sampling target).
3) Rapid Carbon Assessment (RaCA), USDA-NRCS Pacific Island Area in cooperation
with UH-Manoa (Tony Rolfes and Mike Kolman), PIA-NRCS, Dr. Susan Crow UHManoa, on-going).
c. Physical tools (e.g., field measurement, laboratory, etc.) Partner - USGS - LandCarbon
Hawaii. Document being developed describing above ground and oil/geologic carbon stocks
for the Hawaiian Islands. NRCS is a partner in this publication, providing data from Rapid
Carbon Assessment for soil carbon component.
d. Other
Partner - UH-Manoa: 1). Assessment of carbon stocks in rough/stony land map units of
Hawaiian Islands (Dr. Susan Crow; on-going); 2). Evaluation of sediment erosion and
nutrient loading of selected Hawaiian soils under different climate change scenarios (Dr. Russ
Yost and Kim Falinski; on-going)
6. Other
PIA - NRCS as described above are actively involved and network with multiple Climate Change
Groups, Universities and Researchers located in the Pacific Islands Area. Climate Change is a
critical issue in the Pacific Islands Area in regards to mitigation and adaptation strategies related
to sea level rise 1/, food security, human security and national security in the Asian Pacific
Region. PIA- NRCS are practitioners in Climate Change mitigation and adaptation strategies
through conservation practice implementation. As science based research and development
products become available they will help inform best management practices that can be
implemented with private landowner through our local PIA NRCS offices. We are currently
working with private landowners and partners to get conservation on the ground with best
management practices/ecosystem services related to sequestration of carbon above ground as
well as within the soil. e.g. minimum or no-till, cover crops, forest stand improvement, wetland
restoration. Additionally we work with private landowners to implement practices for energy
conservation for reduction of green house gas emissions. PIA-NRCS in FY14 will have the
opportunity to extend to local researches and practitioners funding through our Conservation
Innovation Grants (CIG) related to Climate Change.

1/. Sea level rise has immediate impact on our coral island atolls which have minimal land
elevation above sea level. For example, for Majuro atoll in the Marshall Islands and Kiribati, it is
estimated that for a 1m rise in sea level as much as 80% and 12,5%, respectively, of total land
would be vulnerable. Low-lying island states and atolls are likely to experience increased sea
flooding, inundation and salinization as a direct consequence of sea level rise.
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Appendix	
  E	
  –	
  US	
  Forest	
  Service	
  Deliverables	
  	
  
A.	
  

Overview	
  of	
  potential	
  NFS	
  &SPF	
  contributions	
  to	
  Southwest	
  Climate	
  Hub	
  	
  

The	
  Southwest	
  Climate	
  Hub	
  encircles	
  administrative	
  boundaries	
  of	
  all	
  or	
  parts	
  of	
  four	
  USDA	
  Forest	
  Service	
  
Regions:	
  R2-‐	
  Rocky	
  Mountain,	
  R3,	
  Southwest,	
  R4-‐Intermountain	
  and	
  R5-‐Pacific	
  Southwest,	
  which	
  includes	
  
Hawaii	
  and	
  the	
  Trust	
  Territories	
  of	
  the	
  Pacific	
  Islands.	
  These	
  regions	
  along	
  with	
  numerous	
  states,	
  local	
  
governments,	
  private	
  landowners	
  and	
  tribal	
  partners	
  collectively	
  manage	
  tens	
  of	
  millions	
  of	
  acres	
  of	
  the	
  
Nation’s	
  forests,	
  rangelands	
  and	
  grasslands.	
  The	
  Forest	
  Service	
  mission	
  is	
  to	
  “Sustain	
  the	
  health,	
  diversity,	
  and	
  
productivity	
  of	
  the	
  nation's	
  forests	
  and	
  grasslands	
  to	
  meet	
  the	
  needs	
  of	
  present	
  and	
  future	
  generations."	
  	
  
Core	
  USDA	
  Forest	
  Service	
  contributions	
  to	
  the	
  Southwest	
  Climate	
  Hub	
  will	
  center	
  around	
  support	
  for	
  and	
  
delivery	
  of	
  information,	
  tools	
  and	
  practices	
  that	
  help	
  forest,	
  rangeland	
  and	
  grassland	
  managers	
  adapt	
  to	
  
changing	
  climates	
  (actions	
  that	
  reduce	
  the	
  vulnerability	
  of	
  species	
  and	
  ecosystems	
  to	
  the	
  effects	
  of	
  changing	
  
climate),	
  and	
  mitigate	
  effects	
  of	
  such	
  changes	
  (activities	
  that	
  directly	
  reduce	
  or	
  offset	
  the	
  greenhouse	
  gas	
  
emissions	
  that	
  lead	
  to	
  climate	
  change).	
  This	
  contribution	
  will	
  be	
  achieved	
  utilizing	
  the	
  extensive	
  network	
  of	
  
people	
  and	
  resources	
  the	
  agency	
  has	
  positioned	
  throughout	
  the	
  area	
  and	
  though	
  collaboration	
  with	
  its	
  
numerous	
  partners.	
  In	
  many	
  locales	
  with	
  robust	
  and	
  mature	
  climate	
  change	
  collaborations,	
  such	
  as	
  Hawaii	
  and	
  
the	
  Pacific	
  Islands,	
  the	
  agency	
  emphasis	
  identified	
  in	
  this	
  USDA	
  initiative	
  provides	
  an	
  opportunity	
  to	
  sharpen	
  
focus	
  on	
  “value	
  added”	
  actions	
  and	
  propel	
  important	
  climate	
  change	
  elements	
  forward.	
  	
  Examples	
  of	
  specific	
  
activities	
  and	
  programs	
  include:	
  	
  
•
•
•

•

•

•

•

•

National	
  Forest	
  Plan	
  Revision	
  –	
  Integrate	
  climate	
  change	
  considerations	
  into	
  forest	
  land	
  management	
  
plans	
  and	
  identify	
  practices	
  to	
  adapt	
  and	
  mitigate	
  climate	
  stressors	
  on	
  forest	
  landscapes.	
  
Climate	
  Change	
  Scorecard	
  –	
  Provide	
  education	
  and	
  assessments;	
  engage	
  in	
  climate	
  responses;	
  and	
  
monitor	
  results.	
  
Collaborative	
  Forest	
  Landscape	
  Restoration	
  Projects	
  –	
  Landscape-‐level	
  collaborative	
  projects	
  that	
  
integrate	
  adaptation	
  and	
  mitigation	
  practices	
  into	
  management	
  activities	
  intended	
  to	
  sustain	
  and	
  restore	
  
forest	
  ecosystems.	
  
Forest	
  Policy	
  Guidance	
  and	
  Direction	
  –	
  Create,	
  amend	
  and	
  update	
  federal	
  forest	
  management	
  policies	
  
and	
  guidance	
  to	
  adapt	
  as	
  needed	
  to	
  climate	
  changes	
  and	
  provide	
  incentives	
  for	
  mitigation;	
  provide	
  
technical	
  assistance	
  as	
  requested	
  to	
  other	
  governments	
  regarding	
  forest	
  management.	
  
Federal	
  and	
  Cooperative	
  Fire	
  Management	
  –Work	
  with	
  partners	
  to	
  protect	
  federal	
  and	
  non	
  -‐federal	
  
forest	
  lands	
  from	
  risks	
  of	
  fire	
  and	
  threats	
  to	
  forest	
  health;	
  manage	
  fire	
  and	
  its	
  risks	
  on	
  federal	
  lands	
  to	
  
provide	
  for	
  healthy	
  forests	
  as	
  the	
  climate	
  changes.	
  
Statewide	
  Assessments	
  and	
  Forest	
  Action	
  Plans	
  –	
  Assess	
  forest	
  conditions,	
  trends	
  and	
  threats	
  of	
  climate	
  
change	
  and	
  other	
  stressors	
  on	
  forest	
  lands;	
  and	
  develop	
  strategies	
  for	
  addressing	
  these	
  threats	
  across	
  a	
  
state.	
  
Landowner	
  Assistance	
  –	
  Encourage	
  long	
  term	
  stewardship	
  of	
  non	
  -‐industrial	
  private	
  forest	
  lands	
  and	
  
protect	
  environmentally	
  important	
  areas	
  threatened	
  by	
  land	
  conversion	
  to	
  foster	
  resilience	
  to	
  climate	
  
changes	
  and	
  protect	
  social,	
  economic	
  and	
  ecologic	
  values	
  that	
  support	
  communities.	
  
Forest	
  Health	
  Protection	
  –Protect,	
  conserve,	
  and	
  enhance	
  forest	
  cover;	
  conduct	
  surveys;	
  detect	
  and	
  
monitor	
  insects	
  and	
  diseases;	
  determine	
  measures	
  to	
  achieve	
  forest	
  goals;	
  provide	
  technical	
  assistance	
  to	
  
forest	
  managers	
  and	
  landowners;	
  implement	
  forest	
  management	
  projects.	
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•

Urban	
  and	
  Community	
  Forestry	
  –	
  Support	
  health	
  of	
  urban	
  forests	
  and	
  communities	
  through	
  
establishment	
  and	
  maintenance	
  of	
  urban	
  forest	
  resources;	
  provide	
  research,	
  education	
  and	
  technical	
  
assistance	
  to	
  urban	
  forest	
  interests.	
  

B.	
  
STUDIES,	
  SYNTHESES,	
  MODELS,	
  AND	
  ASSESSMENT	
  TOOLS	
  	
  
current	
  studies	
  in	
  blue;	
  west-‐wide	
  projects	
  in	
  green;	
  SW	
  projects	
  in	
  red	
  

	
  
Tools	
  for	
  incorporating	
  climate	
  change	
  into	
  forest	
  management	
  activities	
  
• >>TACCIMO*:	
  a	
  bibliographic	
  tool	
  to	
  incorporate	
  climate	
  change	
  into	
  Forest	
  Plan	
  Revision	
  (Treasure	
  &	
  
McNulty,	
  EFETAC/SRS	
  leads;	
  Balduman,	
  WWETAC/PNW	
  contributor)	
  
• >>MC1,	
  BMW,	
  BioMap:	
  a	
  geographically	
  presented	
  dynamic	
  vegetation	
  and	
  carbon	
  model	
  under	
  current	
  
and	
  future	
  environment	
  (Kim	
  PNW,	
  WWETAC/CONUS;	
  Bachelet	
  CBI)	
  
• >>WWETAC	
  has	
  contributed	
  to	
  the	
  Climate	
  Change	
  Toolkit,	
  the	
  Westwide	
  Climate	
  Change	
  Initiative,	
  the	
  
Short	
  Course	
  for	
  Land	
  Managers:	
  Adaptations	
  for	
  Climate	
  Change,	
  and	
  the	
  Vegetation	
  and	
  Climate	
  Change	
  
Modeling	
  Short	
  Course	
  
	
  
Annotated	
  bibliographies	
  and	
  syntheses	
  
• Climatic	
  ranges	
  of	
  tree	
  species	
  from	
  the	
  boreal	
  forest	
  to	
  the	
  temperate	
  rainforest	
  in	
  Alaska:	
  an	
  information	
  
synthesis	
  Barrett	
  PNW/R10,	
  R6)	
  
• >>Annotated	
  bibliography	
  of	
  climate	
  and	
  bark	
  beetles	
  of	
  western	
  forests	
  (Hayes	
  PNW,	
  WFIDWG)	
  
• >>Climate	
  change	
  and	
  forest	
  diseases	
  in	
  the	
  west:	
  an	
  information	
  synthesis	
  (Frankel	
  PSW)	
  
	
  
Case	
  studies	
  
• >>Vulnerability	
  assessment	
  of	
  the	
  Sky	
  Islands	
  (Finch,	
  RMRS,	
  R3)	
  
• >>Biomass	
  and	
  carbon	
  flux	
  of	
  the	
  Sky	
  Islands	
  (Ford,	
  RMRS,	
  R3)	
  
• >>Climate-‐exacerbated	
  sagebrush	
  ecosystem	
  degradation	
  (sage-‐grouse	
  habitat)	
  (Kitchen,	
  RMRS,	
  R4)	
  
• >>Climate	
  change	
  and	
  wildfire	
  vulnerability	
  assessment	
  of	
  Great	
  Basin	
  Bristlecone	
  Pine	
  (Pinus	
  longaeva)	
  
(Kitchen,	
  RMRS,	
  R4)	
  
• Private	
  land	
  owner	
  vulnerabilities	
  and	
  management	
  strategies	
  for	
  mitigation	
  of	
  climate	
  change;	
  
Socioeconomic	
  evaluations	
  of	
  perceptions	
  and	
  behaviors	
  towards	
  climate	
  change	
  (Fischer/PNW	
  R6);	
  
• >>Role	
  of	
  biotic	
  (competition)	
  vs.	
  abiotic	
  (drought)	
  stress	
  in	
  increasing	
  pine	
  susceptibility	
  to	
  bark	
  beetle	
  
(Grulke	
  PNW/R5,	
  Seybold	
  PSW,	
  Graves	
  R3	
  FHP)	
  
• >>Thresholds	
  in	
  water	
  loss	
  with	
  increasing	
  exposure	
  to	
  tropospheric	
  O3	
  (Grulke	
  PNW/R5;	
  Grantz/U	
  
California)	
  
• Climate	
  change	
  effects	
  in	
  the	
  Pacific	
  NW	
  on	
  the	
  future	
  dynamics	
  of	
  gypsy	
  moth	
  (Munson	
  FHP	
  R6)	
  
• Defining	
  and	
  modeling	
  an	
  climate	
  envelope	
  for	
  Swiss	
  Needle	
  Cast	
  (Stone/Oregon	
  State	
  Univ	
  R6)	
  
• >>Assessment	
  of	
  climate	
  change	
  effects	
  on	
  western	
  bark	
  beetles	
  (Bentz,	
  Negron;	
  RMRS	
  &	
  Western	
  Forest	
  
Insects	
  Working	
  Group	
  [WFIWG])	
  
• >>Trends	
  in	
  fire	
  severity	
  under	
  climate	
  change	
  (Vaillant/PNW/R5)	
  
	
  
Models	
  to	
  predict	
  biological	
  responses	
  to	
  climate	
  change	
  
• >>Downscaled	
  meteorology	
  for	
  climate	
  change	
  assessments	
  (Littel/CIG;	
  Abazaglou/U	
  Idaho)	
  
• >>Current	
  and	
  potential	
  vegetation	
  and	
  carbon	
  content	
  for	
  California	
  (Kim/PNW	
  R5)	
  
• >>Predictive,	
  within-‐growing	
  season	
  model	
  to	
  predict	
  medium	
  term	
  wildfire	
  risk	
  weather	
  patterns	
  (Chen,	
  
PSW/R5)	
  
• >>Predictive,	
  within-‐growing	
  season	
  model	
  to	
  predict	
  medium-‐term	
  risk	
  for	
  bark	
  beetle	
  outbreak	
  initiation	
  
(Preisler,	
  PSW/R5,	
  R6)	
  
	
  
Landscape-‐level	
  assessments	
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•
•
•
•
•
•
•

>>Terrestrial	
  carbon	
  dynamics:	
  C	
  storage	
  and	
  emissions	
  from	
  forested	
  and	
  arid	
  lands	
  (Ager/WWETAC)	
  
Landscape-‐scale	
  assessment:	
  mountain	
  pine	
  beetle	
  outbreaks	
  and	
  climate	
  change	
  (Hicke/U	
  Idaho)	
  
Interactions	
  among	
  climate,	
  forest	
  insects,	
  and	
  fire	
  activity	
  (Hicke/U	
  Idaho)	
  
>>Remote	
  detection	
  of	
  tree	
  drought	
  stress	
  and	
  bark	
  beetle	
  attack	
  (Grulke/PNW,	
  Riggan/PSW	
  R5)	
  
>>Linking	
  FlamMap	
  wildfire	
  simulation	
  model	
  to	
  the	
  Envision	
  planning	
  model	
  to	
  incorporate	
  climate	
  change	
  
(Ager/WWETAC;	
  Bolte/Oregon	
  State	
  Univ)	
  
>>Potential	
  climate	
  change	
  effects	
  on	
  wildfires	
  in	
  the	
  Mediterranean	
  and	
  Pacific	
  NW	
  (Ager/WWETAC)	
  
>>Current	
  and	
  potential	
  vegetation	
  and	
  carbon	
  content	
  for	
  California	
  (Kim/PNW	
  R5)	
  
	
  

