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The basic challenge and our solution
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Abstract Perennial crops are among the most valuabl of Califomia’s diverse agricultural
products. They are akso potentially the most influenced by information on future climate,
since individual plants are commonly grown for more than 30 years. This sudy evahared
the impacts of future climate changes on the 20 most valusble perennil crops in Califoria,
using a combination of stuistical crop models and downscaled climate model projections.
County records on crop harvests and weather from 1980 © 2005 were used to evaluate the
influcnce of weather on yields, witha series of cross-validation and sensitivity kst used to
evaluste the robustess of perceived effects. In e end, only four models appear 1 have a
clear weather response based on historical data, with another four presenting significant but
less robust relationships Projecting impacts of climate wends 1 2050 using hisworical
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
will be hamed by winter warming, although this effect may be counteracted by beneficial
warming in spring and summer. Overall, the study has advanced understanding of clima
impacts on Califomia agriculture and has highlighted the importance of measuring and
tracking uncertsinties due 1 the difficulty of uncovering crop-climae relationships.

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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Two-way communication

Hubs improve information flow to AND from stakeholders to
provide feedback to inform research priorities

Stakeholder
Feedback

Stakeholders
=  QOther USDA

Foundational Applied Outreach / Agencies: ARS,
Research Research Package & Extension USFS, NRCS
Develop = CEandLand
Grant Universities
=  Farmers

=  Ranchers

=  Forest owners
(adapted from C. Woteki)
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Hubs and other agencies

EBAL CHANGE IN US

NATURAL
RESOURCES

A

\_

COMMUNITIES, COASTS,
& OCEANS

3 United States
Global Change
Research Program

WORKING
LANDS

USDA
Lol

(adapted from C. Woteki)

jennifer.balachowski@ars.usda.gov

QSDA United States Department of Agriculture
—/ California Climate Hub




USDA Climate Hubs for Risk Adaptation and Mitigation to Climate

Formationand 7 i

I |

location of the “ .

Hubs

Click on a region to learn more about the ‘, ( S\ e
USDA Climate Hub in your area. ' > -

In early 2014, USDA created 10 Climate Hubs

CA Hub is at University of California, Davis
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Focus areas of the California Hub
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We depend on our partners

Partners are essential to our work.
We define three types of partners: /

/
/

1. Key partners (organizations
with whom we coordinate
closely and from whom we
draw core members);

1
1

Subject experts (usually

individuals, e.g. from

universities, national labs, etc);

Information-sharing partners
(with whom we cross-post

announcements and events).

y California Department of Food and
Agriculture (CDFA)

S

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)

ONRCS

Western Regional Climate Center (WRCC)

(/\) Southwest Climate Nﬁ Western Regional
</ Science Center . WD

J Climate Center



Extension: our key link to producers

e Rather than work with individual land users, we create
and disseminate climate-relevant information in
partnership with extension agencies.

— UC Cooperative Extension
— USDA Natural Resources Conservation Service
— Resource Conservation Districts?

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

* All Regional Climate Hubs were required to complete a
Vulnerability Assessment in 2014-15
— review existing knowledge
— identify regional priorities

* Vulnerability assessment for the Southwest completed
Dec 2014

— forestry, specialty crops, field crops, rangeland

» Tailored for three different audiences:
— A 50-page report for the Climate Hubs national office
— Peer-reviewed articles for the academic community
— Fact sheets on each topic for stakeholders
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CA rangelands vulnerability assessment

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

arid SW.

 Climate Vulnerability Assessment in partnership with SW
Hub and CA Rangelands Conservation Coalition

* Process includes review by academics, government
agencies, extension, NGOs, and ranchers

» Estimated completion date: October 2016
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CA Hub Website

caclimatehub.ucdavis.edu

Attionable'climate'information for Californiafarmers, rar

Home About Us ¥ Blog

Events News

Our partners v Publications v Tools ¥ Contact Us

Search

Home » Blog » Climate Hubs convene to discuss adaptation across North America -

Blog

Climate Hubs convene to discuss
adaptation across North America
-September 3, 2016

A cornucopia of categories for
crops -July 21, 2016

Testing efficient irrigation at UC
Davis’ Russell Ranch -July 15,
2016

California's farmers save on

Climate Hubs convene to discuss
adaptation across North America -

By Amber Kerr in Blog on September 3, 208

On August 17-18, 2016, the North Al
Adaptation brought together practitig
adaptation in a variety of systems frd
neighborhoods to coastal infrastruct
represented, with members of the N

Home About Us » Blog

Home » Tools

Blog

Climate Hubs convene to discuss
adaptation across North America
-September 3, 2016

A cornucopia of categories for
crops -July 21, 2016

Testing efficient irrigation at UC
Davis' Russell Ranch -July 15,
2016

tools.taccimo.info/tbl_tools_list.php

Events News

Publications

Drought Fact Sheets

Our partners v Publications v Tools v~ Contact Us

Climate Hubs Tool Shed
Drought Tools

National List of Climate Tools

Tools

Southwest Region List of

The USDA Climate Sub Hub for California and it JEuRERREE

of tools to help farmers, ranchers, foresters, and other stakeholders adapt to
climate change. We hope they are of assistance to you!

A full list of climate tools compiled by the national Climate Hub network can be
found here, and a list of drought tools can be found here. Additionally, our
parent Southwest Regional Climate Hub has compiled a list of tools, apps,
databases. and websites from our partners here.

Publications

Drought Fact Sheets
Causes
Forests
Crops
Water policy

Rangalandc

USDA United States Department of Agriculture

jennifer.balachowski@ars.usda.gov z California Climate Hub




UC ANR Forest Stewardship Series update

* Collaboration with UC-Berkeley

« Two new 12-page briefs for for the UC ANR Forest
Stewardship serie, for owners of CA forestland, on climate
adaptation and mitigation

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

PUBLICATION 8233

FOREST STEWARDSHIP SERIES 3
Forest Ecology

LAURIE LITMAN, InfoWriaht, Stockton, CA: GARY NAKAMURA, L

PUBLICATION 8237

FOREST STEWARDSHIP SERIES 7
Forest Regeneration

I ADAIVAIALI AIIIARIARA
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Climate Hubs Tool Shed

Database of existing tools to adapt to and mitigate climate change
tools.tacclmo.info / tbl_tools_list.php

Climate Hubs Tool Shed

[ About l [ Feedback l [ Smart Search ]

fsegrcn |
Sector

¥ Agriculture @ Climate @ Ecosystem Services
@ Forestry @ Grazing Land @ Livestock

@ Caribbean @ Midwest @ Northeast @ Northern Plains
@ Pacific Northwest @ Southeast @ Southern Plains

¥ Southwest @ Southwest - Pacific Islands

Tools found: 165

W 4 ¥ 4L ¥ I

Agriculture Climate Ecosystem Services Forestry  Grazing Land Livestock
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Other upcoming Hub projects

Physiological impacts of climate change on
California specialty crops (with LBL)

Climate-based decision making by California
almond farmers (with UCB, UCM)

Parameterizing COMET-Farm greenhouse gas
accounting model for CA specialty crops (with
CDFA, CU Boulder)

2016 Natural Areas Conference 17-20 October in
Davis

Building Blocks of Climate Smart Agriculture

workshop in Sacramento, Feb 2016
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Our focus on drought in 2015-2016

* Current drought has profoundly affected of our sectors

* Six drought fact sheets for the general public publishe
at caclimatehub.ucdavis.edu

* Your ideas on other drought-related projects welcome

USDA Ui Stes Depatmentof Agicture
=220 Gl IFORNIA SUB HUB Of
S SOUTHWEST REGIONAL CLIMATE HUB

California Drought ¢
Fact Sheet Series

16 arughe

Causes and Consequences of the Drought

USDA  United States Depariment of Agrcuiture California Drought
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Drought and rar
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——— Background

- & B The term “drought" s generally used to refer to deficis in water supply, but it can also

refer to meteorological (precipitation), hydrological (streamfiow), or agricultural (crop

yld)defcis compared 0 o erm sverage. th US Drought Moritoruses  number
precipitation, which it uses

st crougpe s S oot of ety st vt Colori vty e

Exceptional Draught candtions, which are expected only once per 50 or more years

How bad is the current drought?
s vt compares o et crougsepancecn  Widsread snifc corsersas s ot vt
tho mefiame, locaton and et of concen-n terms  reached aboutwhethorhe cutentcrougt s atbutable
ofsnowpack i drought s he worst n Cafomials - 1o cimate change, Howover, s undorstood tha fture
Svumental tecord. Snowpack n Apr 015 was ata mere  roughts il ey become more frequent and more

5% of the average—the lowest level ever recorded > severe as temperatures rise In California. This s due to
numerous factors, including the effects of increasing
o w temperatures on the Sierra snowpack, a critcal water

resource for all sectors. As a result of reduced 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

The US Drought monitor maps of July 2010-2035 show.
the drought’sincreasing severtty. L

by one ssessment fthecroughts cumative severity
(PDS) that included both pr i and temper
501 was Calforni's s droughtyoa ' ougly 1200
years °. These severe conditions have significant conse-
auences fo water users i Calfomnia For nstace,the
State Water Project, which provides water for 2/3 of Cal-
ormiane s only abl 10 supply 20% o s comiacted
Supply in 2015 to the 29 public water agencies it serves

is causi 2 Effects of the Ridiculously Rislient Ridge on the ra
What is causing the current drought? Jectoy o storm events offof the Western U

Some models suggest that climate change may have
h

e s ates adciowy  Howlongs th drought cely
Resilient Ridge" **. This ridge is a large region of high ontinue?

atmospheric pressure that persisted northwest of We donot have away of confidently predicting when the
California from 2012 to 2014, This pressure formation  drought will end. Short-range climate forecasting (over
brought on the drought by diverting winter storms and one to several years) i stil a highly uncertain science,
blocking the typical northwesterly winds that would and the effects of phenomena like €I Nifo are difficult to
otherwise cool the state predict with confidence .

California rangelands: definition and importance

Rangelnd s defined n 2 numberof ways along 3 v
ey of fators, incluing ecosystem type, dominant veq-
eon: ant ity Tor ectock rating. e Sutanabie
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" !,
Rangeland Resources Assessment and P
defines them as land thatis, among other thiny
r browsing of domestic ivestock for at least

While not all defintions include
explicit mention of grazing, rangelands commonly pro.
vide millions of acres of critical forage—edible grasses,
forbs, and shrubs—to support Californa's cattle, sheep,
and goat industries.

Cattle grazing in Calforna's

it Canyon Regional Park.

How does drought affect rangelands?

Forage production in California rangelands is strongly

received only 21% of the average rainfall expected from

g cipi
Summerforage in northern Californiais highly dependent
on temperate, rainy weather i the fall and winter, while
growth in central California is more dependent on this
pring

Theintnsiy ofthe curent drought thestens nfiant
impacts to mnge\ands and ti-biiondollar
Bt Thacr ol et e i
Rangelands i the Siera oothl fo nsanco, have

January t 015 As a result,
per acre has fallen from an average of 700 pounds per
ace to merely 475 pounds per acre in March 2015

Climate stressors also impact the livestock industries that
SN e st e e e e
of water, and a5 excess ht sres animals and
the drovgh makes stock ponds ey up and disappear,
the animals will concentrate their grazing around the
fewwata sources lf I anchars do ot reducs 0ckng
rates, this can cause overgrazing in these locations—a
problem typically followed by ecosystem damage like

erosion, reduced root length in vegetation, and
susceptibilty to non-native species invasion * In ad
dition, the concentration of sals in drying forage makes
livestack thistier upon eating it, and can even be toxic
at high nitrate levels * Al the while, stock ponds are
drying up and getting saltier themselves. Rising water
temperatures in ponds or troughs can themselves dra-

icl ncresss estock wate needsand cotrute
significantly the unhealthy concentration of salts and
the growth of toxic blue-green algae in water sources
Aogether, nestock water demand wil bs ncreasing:
Iy et by Calforni'sdeying, waring rangelans, a
Both the quaniy and qualty Of orage and water are
decreasing with the drought.
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Drought and Forests in Ca
Background
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s diverse climas ar
e forests are adapted to periodic drc
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Forest Adaptation Workbook

With Northern Forests Hub

www.adaptationworkbook.org and USFS NRS-GTR-87-2

Voluntary adaptive management framework

Encourages organized decision-making

rather than overwhelm or avoidance

Adaptation Workbook

A Climate Change Tool for Forest Management and Conservation

Home Get started About How to Use Resources Training

Build a custom adaptation plan using your expertise, your judgment,

and your land.

Get Started

Create an account to use the workbook %

v.::

Tailored to Peer-reviewed Structured

your location resources

jennifer.balachowski@ars.usda.gov

process

Contact

USDA

S United States Department of Agriculture

Forest Adaptation Resources:

Climate Change Tools and Approaches
for Land Managers, 2nd edition

eeeeee

General Technical
Report NRS-87
Major Revision

September 2016
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Next steps: Improving our process

* Developing our workplan for 2017 and beyond

* Continuing to facilitate communication among USDA
personnel and partners via our stakeholders committee
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All photos by Amber Kerr except as specified:

«  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):
http:/ /www.usda.gov/oce/climate_change/regional_hubs.htm

« Slide 10 (tools database screenshot):
http:/ /tools.taccimo.info/ tbl_tools_list.php

«  Slide 11 (cornucopia): Louise Jackson, UC Davis
«  Slide 12 (lettuce, Salinas Valley): Kerri Steenwerth, USDA / ARS
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