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The basic challenge and our basic solution
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Abstract Perennial crops are among the most vakuable of Califomia's diverse agricultural | I m a t e
products. They are ako potentially the most influenced by information on future climate, Ty and piachice, nnicens

since individual plants are commonly grown for more than 30 years. This study evahaked | Dy bt

the impacts of future climate changes on the 20 most valusble perennial crops in Califomia, Broexeas iy rep

using a combination of stuistical crop models and downscaled climate model projections.
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County records on crop harvests and weather from 1980 © 2005 were used to evaluate the e almces i e redce

influcnce of weather on yields, witha series of cross-validation and sensitivity kst used to [ 7l iy g

evaluste the robustess of perceived effects. In e end, only four models appear 1 have a | S——
et o

clear weather response based on historical data, with another four presenting significant but rcbapredizrylrme]
less robust relationships Projecting impacts of climate wends 1 2050 using hisworical Binceraanding of svaie winnr
relationships reveals that cherries are the only erop unambiguously threaened by waming, |
with no crops clearly benefiting from waming. Another robust result is that almond yields b
| will be harmed by winter waming, although this effect may be counteracted by beneficial [t chvade husgsi. Wekie:
warming in spring and summer. Overall, the study has advanced understanding of clima [Py ges maurty, v omgh
impacts on Califomia agriculture and has highlighted the importance of measuring and =
tracking uncertsinties due 1 the difficulty of uncovering crop-climae relationships.
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1 Introduction ’

Agriculture is an importint component of Califomis’s economy, landscape, and
culture, and is among the human activities most vulnersble © impending climak
changes. Two particularly unique and relevant features of agriculture in Califomia are
(1) the diversity of crops grown, with Califomia the leading U.S. producer of over 80
crops, and (2) the substantial fraction of agricultural value (roughly onethird
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In early 2014, USDA created seven Regional Climate Hubs to
cover the whole nation, plus three additional Hubs to focus on
unique issues and locations. The California Hub focuses on
specialty crops, Western forests, rangelands and livestock.

We are located at the University of California, Davis, and we
collaborate with the Southwest Regional Hub (located at New
Mexico State University in Las Cruces, NM).
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Focus areas of the California Sub Hub

Specialt
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We depend on our partners

Partners are essential to our

work, and we aim to add value to
their work. We are working with

three types of partners:
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1. Key partners (organizations

with whom we collaborate

closely and from whom we

draw core members);

2. Subject experts (usually
individuals, e.g. from

university or national lab);

3. Information-sharing partners.
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California Department of Food and
Agriculture (CDFA)

California Landscape Conservation
Cooperative (CA LCC)

California Natural Resources Agency

California Nevada Climate Applications
Program (CNAP)

Southwest Climate Science Center (SWCSC)
USDA Agricultural Research Service (ARS)

USDA Forest Service (Pacific SW Region and
Pacific SW Research Station)

USDA Natural Resources Conservation
Service (NRCS)

University of California Agriculture and
Natural Resources (UCANR)

UC Davis College of Agriculture and
Environmental Sciences

UC Davis John Muir Institute of the
Environment (JMIE)

Western Regional Climate Center (WRCC)

O NRCS
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Extension: our key link to producers

Because we currently lack resources to work with a large
number of individual land users, we are working to
create and disseminate climate-relevant information in
partnership with extension agencies.

We are working closely with University of California
Cooperative Extension and the USDA Natural
Resources Conservation Service, and in the future we
hope to work with Resource Conservation Districts.

Extension is also our key link back from producers, to
help us craft relevant, practical outputs.

At a February 2015 meeting in Davis, CA, Western
Extension directors were supportive of working with the
Climate Hubs to bring better climate information to
extension educators and their clients.
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Climate vulnerability assessment of
Southwest working lands

 One of our major outputs so far, in collaboration with the
SW Regional Hub, has been a climate vulnerability
assessment for the Southwest (completed 12/2014).

« All Regional Climate Hubs were required to complete a
Vulnerability Assessment to review existing knowledge
and help identify regional priorities.

« We created three different types of outputs for three
different audiences:

— A 75-page report for the Climate Hubs national office

— A special issue of the journal Climatic Change
(in review) for the academic community

— Fact sheets for extension, producers, and the public
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CA rangelands vulnerability assessment

* CArangelands are economically, ecologically, and
culturally important, and distinct from rangelands of the

arid SW.

 The California Hub is leading a climate vulnerability
assessment of CA rangelands (lead author Pelayo Alvarez,
former director of CA Rangeland Conservation Coalition).

* The process includes advisory and review committees

comprised of academics, government agencies, extension,
NGOs, and ranchers.
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UC ANR Forest Stewardship Series update

In collaboration with UC ANR forestry advisor Susie Kocher
and UC Berkeley graduate student Adrienne Marshall (via
Graduate Students in Extension), we have completed...

« Writing two new 12-page briefs for for the UC ANR Forest
Stewardship series, for owners of California forestland, on
climate adaptation and mitigation in California forests

 Evaluating the existing 24 briefs in the series for necessary
updates related to climate change

e Sharing the results of this research at the 2015 UC ANR
Strategic Initiatives Conference

PUBLICATION 8233 PUBLICATION 8237

FOREST STEWARDSHIP SERIES 3 FOREST STEWARDSHIP SERIES 7
Forest Ecology Forest Regeneration

LAURIE LITMAN, InfoWriqht, Stockton, CA; GARY NAKAMURA, | 1 ADAIVRIAL AILIRIARA
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Forest Adaptation Workbook

Collaborating with Northern Forests Hub to update for CA:
« www.adaptationworkbook.org and USFS NRS-GTR-87-2

* Voluntary adaptive management framework

* Encourages organized decision-making

USDA

° ﬁ United States Department of Agriculture
rather than overwhelm or avoidance |
Forest Adaptation Resources:
Climate Change Tools and Approaches
for Land Managers, 2nd edition

Adaptation Workbook Login  Contact

A Climate Change Tool for Forest Management and Conservation

eeeeee

Home Get started About How to Use Resources Training

Build a custom adaptation plan using your expertise, your judgment,
and your land.

Tailored to Peer-reviewed Structured
your location resources process
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Other current CA Hub projects

With Peter Nico (LBL) and postdoc Alison Marklein,
we are supporting a project on physiological
impacts of climate change on California specialty
Crops.

With Tapan Pathak (UC Merced) and GSE doctoral
student Kripa Jagannathan (UC Berkeley), we are
advising a project on climate-based decision making
by California almond farmers.

With CDFA and CU Boulder, we are collecting data
for California specialty crops that can be used in the
COMET-Farm greenhouse gas accounting model.

We are helping plan the upcoming 2016 Natural
Areas Conference (Davis, October 17-20, 2016).

QSDA United States Department of Agriculture
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Our focus on drought in 2015-2016

* The current California drought has profoundly affected
all of our focus sectors.

« We have published a series of six drought fact sheets for
the general public and are working on six more.

* Your ideas on other useful drought-related projects are
welcome.

CALIFORNIA SUB HUB OF THE

USDA Unessa
— |

Causes and C

epartment of Agriculture

SOUTHWEST REGIONAL CLIMATE HUB

California Drought l
Fact Sheet Senes

1ences of the Drought
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Background
The term “drought i generaly used to referto dficts in water suppy, bt can lso
refer to meteorological urﬂ ipitation), hydrological (streamflow), or agricultural (crop
long ter average. T US Drought Monitor uses  nuroe

g %

and more, which it uses

How bad is the current drought?
Howthis drought compares o pastdroughis depends on
the imeframe locaton.and mevic of concern. i terms
of snowpack s Grought s e wors n Calfomias -
Srumental ecors. Snowpack n APl 2015 was ata more
550 1 average-the lowes evel oer fecorded -
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R
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By one assessment of the drought's cumulative severlty
(PDS]) that included both precipitation and temperature,
2014 was California's worst drought year n roughly 1200
years >, These severe conditions have significant conse-

quences for water users in Calfornia. For instance, the
State Water Project, which provides water for 2/3 of Cal-
ifornians, was only able to supply 20% of its contracted
supply in 2015 to the 29 public water agencies it serves

What is causing the current drought?
Some models suggest that climate cha ay have
increased the lilihood of the drought due 1o a possible
utuncaranaatonsipwith te so-<alled “Ricously
Resile ige is a large region of high
Smosphari. presire. that percites nariest of
Calfomia from 2012 to 2014. s pressre formation
brought on the drought by diverting winter storms and
Blockng the typica northwesterly winds that would
othenwise cool the state

Yodoh aroughs nto s categries ofintenaity. Armost afof Calformia s conrntl under
Exceptional Drought conditions, which are expected only once per 50 or more years .

Widespread scientific consensus has not yet been
reached about whether the current droughtis attributable:
to climate change. However, it is understood that future
droughts will likely become more frequent and more
Severe as temperatures fise in California. This is due to
numerous factors, including the effects of increasing
tem ‘the Sierra snowpack, a critical water
resource for all sectors. As a result of snowfall
and accelerated melting, the amount of water stored in
the April snowpack is expected to fall 25-40% from its
historic average by the year 2050°.

Effects of the Ridiculously Risilient Ridge on the tra
jectory of storm events offof the Western US.

How long is the drought likely
o continue?

We do ot have away of confidently predicting when the
drought will end. Short-range climate forecasting (over
ane 1o several years) is stil a highly uncertain science,
and the effects of phenomena like EI Nifio are difficut to
predict with confidence "
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California rangelands: definition and importance

Rangeland is defined in a number of ways along a vari

ty of factors, including ecosystem type, dominant veg:
etation, and utily for lvestock grazing. The Sustainable
Rangelands Roundtable, for instance, defines. range:
lands as "areas dominated by self-propagating vegeta.
tion comprised predominantly of grasses, grass-likes,
forbs, shrubs, and dispersed trees" %, while the Forest and
Rangeland Resources Assessment and Policy Act of 1977
defines them as land that is, among other things, “suitable
for grazing or browsing of domestic livestack for at least
a portion of the year" 2. While not all efinitions include
explicit mention of grazing, rangelands commonly pro-
vide millions of acres of critial forage—edible grasses,
forbs, and shrubs—to support California’s cattle, sheep,
and goat industries.

Cattle grazing i Calforna's Widcat Canyon Regional Park,

How does drought affect rangelands?

Forage production in California rangelands is strongly
dependent onthe magnitude and timing of precipitation
Summer forage in northen California s highly dependent
on temperat, rainy weather in the fall and winter, while
growth in central California is more dependent on this
weather during the spring

The intensity of the current drought threatens significant
impacts to rangelands and the multi-bilion_dollar
fvestock industries of Calfornia that depend on it *
Rangelands i the Sierra foothils, for instance, have

received only 219% of the average rainfall expected from
January to March of 2015 . As  result forage production
per acre has fallen from an average of 700 pounds per
acre to merely 475 pounds per acre in March 2015

Climate stressors also impact the livestock industries that
utiize rangelands. Livestock tend to graze near sources
of water, and as excess heat stresses the animals and
the drought makes stock ponds dry up
the animals wil concer
fewwater sources leftIf ranchers do not reduce stocking
rates, this can cause overgrazing in these locations—a
problem typically followed by ecosystem damage like
soil erosion, reduced root length in vegetation, and
susceptibilty to non-native species invasion . In a
dition, the concentration of salts in drying forage makes
livestack thirstier upon eating even be toxic
at high nitrate levels ™. All the while, stock pands are
drying up and getting saltier themselves. Rising water
temperatures in ponds or traughs can themselves dra-
matically increase livestock water needs and contribute
significantly the unhealthy concentration of salts and
h of toxic blue-green algae in water sources™
estock waterdeman increasing.
Yy unmet by Cafori'sdyig, warming angelands, s
oth ity and cualty of forage and water are
db’rmsmg i the drooght
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Next steps: Improving our process

 With our new director Steve Ostoja on board as of 9/2016,
the Hub is currently assessing our efforts so far and
planning how to move forward.

A key success so far is establishing strong communication
among USDA personnel and partners via the CA Hub
Advisory Committee. We hope to continue this success.
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Our priorities and challenges

Make the most of our limited resources and staff via
mutually beneficial collaborations with partners

Clearly add value to the data, research, and advice
that we get from partner agencies, and disseminate
our products efficiently and widely

Ensure thorough and fair representation of
California’s diverse land users in all sectors

Complement, rather than overlap with, the existing
constellation of climate-change-related
organizations in California

Place climate change in the context of land users’
many other priorities and concerns
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Contact and credits

We are grateful for support from our partners that have
made the Hub’s work possible.

Contact us:

Amber Kerr (presenter)
ackerr@ucdavis.edu

Jennifer Balachowski
Jennifer.Balachowski@ars.usda.gov

Steven Ostoja
smostoja@ucdavis.edu

All photos by Amber Kerr except as specified below:

«  Slide 2 (Tom Cooper, Michigan cherry farmer): USDA NRCS
(http:/ /www.nrcs.usda.gov/wps/portal /nrcs/ detail / national /home / ?cid=nrcs143_023447

«  Slide 3 (Climate Hub regions):
from http:/ /www.usda.gov/oce/climate_change/regional_hubs.htm

«  Slide 13 (lettuce, Salinas Valley): Kerri Steenwerth, USDA / ARS
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