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2012 Climate Change Vulnerability and Adaptation Reports

e Emphasis on assessing
vulnerable sectors in
California and coping
strategies

e Agriculture

Statewide issues
= Water

= Energy

= Land use change

Case study for one county
(Yolo)

http://www.climatechange.ca.gov/adaptation/third_assessment/




Agricultural responses to climate change

e Mitigation
O Reducing the concentrations of greenhouse gases
(GHG) in the atmosphere

= Nitrous oxide, carbon dioxide and methane
O AB 32: 1990 emissions in 2020

= Agriculture has very small role in its cap and trade policy
= Offset potential for trade; now not in the cap

O SB 375: connect land use planning with
implementation of AB 32
= Higher GHG emissions from urbanized than ag land

e Adaptation
O Acting to tolerate higher GHG, warming, drought and
other climate changes
Newer emphasis in CA state agencies
Changes in climate have already begun

Without adaptation strategies, land use may likely
urbanize with loss of many benefits

O Food security and agricultural livelihoods at risk?
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California agricultural production

e Highest agricultural crop value in USA for >50 consecutive years

e 28 million acres in some type of agricultural production
O 8.5 million = harvested crops
O Half of the fruits, nuts and vegetables in the USA
O >530 billion as income each year

e Only state producing commercial quantltles of aImonds
artichokes, clingstone peaches, figs, ey T
raisins, walnuts, pistachios,
nectarines, olives, dates, and prunes

e Without climate change adaptation,
is urban conversion more likely?

O Agriculture: only 6% of statewide
greenhouse gas emissions at present




Research needs: responses to higher temperatures and CO,

e Higher CO, may slightly increase total
vegetative growth

e Many fruit, nut and vegetable commodities are | -j'
harmed by high temperatures and heat waves

e Less rainfall predicted -- Water use efficiency?

e Ozone phytotoxicity will increase (VOCs + NO, )

e Crop pests--unknowns

Diseases increase with warm/wet compared to
warm/dry scenarios?

Insect pests will survive winter?
Weeds: new species?
e Cattle and dairy cows
Higher winter pasture production if wetter
Lower summer milk yield




Indemnity payments for ag from disasters
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CEC -funded case study on climate change and agriculture
in Yolo County

e Crop management & production

e Econometric analysis of past
and future impacts of climate
on agricultural acreage

e Hydrologic model for water
supply and demand for local
irrigation district

e Inventory of county’s
agricultural GHG emissions

e Survey of farmer views on
climate change impacts and
local responses

e Model of local urban growth
scenarios and GHG emissions

e Guidance from a steering
committee of local agricultural
stakeholders

(Jackson, Haden, Hollander, Lee,
Lubell, Mehta, O’Geen, Niles,
Perlman, Purkey, Salas, Sumner,
Tomuta, Dempsey, and Wheeler)




GHG emissions estimates for Yolo Co. agriculture,
1990 and 2008, for the Climate Action Plan

Inventory estimates based on local agricultural acreage data, UCCE recommended input rates for fertilizer
and fuel, and default emission factors from the Intergovernmental Panel on Climate Change (IPCC).

I
Emissions Emissions Change
Source Categor Total Annual Total Annual since 1990

D ke % kaCOe % %

126 37.0 97 31.8 -23.1
ndirectN,0  [EEEE 10.7 27 8.7 -26.8
72 21.0 70 23.0 )
40 11.7 41 135 3.5
26 7.8 32 105 20.0
26 7.7 31 102 20.2
7 2.0 2 0.8 -63.4
4 1.3 2 0.8 -46.7
4 1.2 35 1.1 -16.7

CO, from residue burning (105 kt in 1990 and 43 kt in 2008) considered a biogenic emission and was not included. indirect N,O



Farm management to reduce GHG emissions and tradeoffs

e Irrigation: Drip irrigation reduces soil GHG emissions and water use, increases yields, but
demands new costs, fuel, labor and plastic disposal, without groundwater recharge.

e Fertilizer use: Lower N use will decrease GHG emissions, but crops grown at eCO, are
likely to be more N-limited.

e Cover cropping: Cover crops improve fertility and reduce GHG emissions but prevent the
possibility of cool weather cash crops.

e Tillage: Low tillage can decrease GHG emissions but has production constraints, e.g.,
seed establishment or water movement.

e Manure management: Methane digesters are useful for dairy production, but most
livestock in Yolo County are beef cattle.

e Farmscaping: Perennial vegetation along farm margins and riparian corridors, mitigate
GHG, and benefit water quality, habitat, and biodiversity, but are difficult to establish.

e Carbon sequestration in tree crops and vines: Perennial woody crops offer a potential
opportunity for growers to receive GHG mitigation credits, but needs a mechanism.

e Organic production: Yolo County has >50 organic farms, with a diverse mix of crops for
local markets, but yields can be lower, and new markets are needed to support
expanded organic production.

e Shifts in crop mix and diversification: New crops may be less vulnerable to heatwaves,
but may be limited by processing facilities nearby and by market demand.




Farm revenue (S million) in 2009 and
long-term changes in acreage

California @

e Yolp County has less animal products and

mare field crops than statewide
e Considerable changes in commodities in
the last 50 years
‘ e Large recent increase in fruit/nuts

Historic Crop Acreage (1,000 acres) by Crop Category in Yolo County
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WEAP hydrologic model: ag adaptation scenarios in Yolo Co.
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Adaptation Scenarios:
1. Cropping pattern changes projected by econometric models based on current trends (black)

2. Hypothetical cropping pattern changes (diverse water efficient crops) (red)
3. Wide adoption of improved irrigation (e.g. drip) plus hypothetical cropping pattern (green)

The diversified / water efficient cropping pattern reduces future irrigation demand to
average historic levels (1971-2008).




Diversification: adaptation + mitigation?
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Low crop diversity: -
o  Tomato and wheat: 50% of the land area
o  Walnuts and almonds: 12% of the land area

o 25 other crops: 16% of the land area

Diversification: Decrease vulnerability? Try low-input management?




Survey of Yolo Co. farmers: Are they concerned about
climate change, extreme events and how to adapt?

Mean Level of Concern for Local Climate Change Impacts

(4 point Likert scale)

Very Concerned - 4

More regulations

Higher fuel & energy prices ‘ ‘

Concerned - 3

‘ ‘ ‘ More volatile markets
‘ Less reliable groundwater
Less reliable surface water

More severe droughts

. ‘ ‘ ‘ Increased flooding
‘ More heat waves
More winter freezes
Warmer summer temps.
Fewer winter chill hours
Not Concerned - 1 ! !

Temperature Water
Concerns Concerns

Somewhat Concerned - 2

Economic &
Regulatory
Concerns




GHG mitigation through farmland preservation

Land-Use Yolo Co. Land Area Average Emissions Rate
Category 1990 2008 1990 2008
----- acres ----- --- MT CO,e acre! yri---
Rangeland 131,945 135,717 0.28 0.32
Cropland 344,335 324,654 0.87 0.80
Urban 22,471 29,881 61.50 --

*Countywide urban emissions for 2008 are not yet available

» Urban land use has much higher GHG emissions than rangeland or
cropland per acre; 86% of county’s GHG emissions on 4.6% of the land

» Need better methods for agricultural GHG emissions inventory
Now use UC cost & return studies for 1990 and 2008 and IPCC equations

» Preserving agricultural land from development is essential if the
county is to stabilize and reduce its GHG emissions
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Vision for a new rural-urban framework

e Rural-urban consensus on high investment for agricultural adaptation to
climate change: research, extension, outreach, and funding for
implementation

e Land use policies to bolster rural and urban sectors
Strong agricultural zoning; for example, requiring minimum parcel sizes

Mitigation fee requirements on developers, purchase of development rights, transfer of
development rights along with conservation easements, and funding of the Williamson
Act

Urban growth boundaries, urban service boundaries, to establish sharp edges more
securely than through zoning

Municipal policies to facilitate infill development near town and neighborhood centers,
major employers, and transit-accessible locations

e Linking farmland preservation to quality of life or all county dwellers

e Expanded county and regional planning to develop large-scale land use
plans identifying, for example, desirable habitat conservation corridors
through both urban and agricultural lands

e Strategies to promote long-term agricultural viability and improved
farm-to-table connections within the region




Thank you for listening
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