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1

2009 13514
2012 USDA Climate Change Adaptation Plan
2012 2013
2014
2012 USDA Climate Change Adaptation Plan 2014
2014 11°
USDA Climate Change Adaptation Plan 2014
2
3

1
1
1

2 Agricultural Research Service (ARS) Animal and Plant Health Inspection Service (APHIS) Foreign
Agricultural Service (FAS) Farm Service Agency (FSA) Forest Service (FS) Grain Inspection Packers
and Stockyards Administration (GIPSA) National Agricultural Statistics Service (NASS) National
Institute of Food and Agriculture (NIFA) Natural Resources Conservation Service (NRCS) Rural
Development (RD) Risk Management Agency (RMA)
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(i)

13653

13653

1.2-3

green jobs

7




(i)

i

i

i

i

Strategic Goal Objective Risks and Sub-Agencies Possible Response
vulnerabilities Involved’ Strategies
1 Assist Rural 1.1 Enhanece rural Some regions will RD, ERS, FSA, Better prepare farmers with
Communitias to prosperity face greater EMA, ARS, adaptive responses o climate,
Create Prosperity to | Develop and support challenges in adapting | NIFA encowrage regional networks
be Self-Sustaining, regional food syvstems | to changes in extreme through USDA Climate Hubs.
Repopulating and events such as Develop new crop varieties to
Economically droughts and storms withstand changing climate
Thriving conditions.
Genperate and retam Tourism activities and | FS, RD, NRCS, Work with roral commmnities
green jobs and green jobs will be FSA to manage lands for tourism
economic benefits positively (warm- and outdoor recreation and
through natural weather activities) and find ways to use lands to
resource and negatively (snow- enhance green smployment
recreatlon Programs related activities) opportunities.
impacted by climate
change Coastal
tourism could be
affected by sea-level
rise.
1.2 Tncrease Ecosystem services ERS, F5 FAS, Work with producers to
agricultural will be stressed by FS3A NERCS, RD, | diversify agncultural practices
opportunities; chmate extremes and | EMA and protect ecosystem
robust safety net natural disasters. services. Promote crops with
Capitalize on Small producers may mitigation potential and with
opportumties be mmpacted sooner greatest resilience to
presented by the than others; climate environmental changes.
nation's efforts to changes will stress Establish more certifiad
develop markets for some crops and organic operations; Trade
ecosystem services potentially affect preserved through USDA staff
and nmtigate climate sustainability and resolution of market access
change competittveness of 1ssues; Improved crop
agricultural systems. msurance; Conduet research to
improve seed and feed,
improve agricultural practices,
diversify, and develop
ecosystem markets.
1.} Contribute to Energy crops subject ARS, ERS, FS, Renewabls energy can offset
Expansion of to new and FSA NIFA, greenhouse gas emizsions.
Bioeconomy challenging growing NECS, RD Develop new energy crop

Facilitate sustainable

conditions. Stressed

varieties that can withstand

1.2-2

USDA 2014 Adaptation Plan
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13514 2011
i
1
i 2013
8
(iii)
1.2-4
2009 FLAME Act
(@)
(b)
(c)
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USDA 2014 Adaptation Plan

(iv)

v)

13653 4
USGCRP
4 OSTP CEQ
Data.gov ’
13653 2 (i)
(i) (iii)
(iv) (i)  (iii)
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USDA

USDA
' . ‘TUSDA
USDA Program or Action lBamer Sub- Milestones
Identified Removed 1
Agency
Energy Efficiency and Conservation Loan Program Enhanced authority to make | RUS Final rule published;
Update loans targeted to energy Resomces avalable to
effictency and renewzble targeted end-user
generation stakeholders; Loan
program initiated
Vulnerability and Food Securnty ‘Global Climate Change, CCPO Report in preparation that
Food Secunty and the US exammes effect of
Foed Svstem’ report changing climate on global
food securnity
Regional Hubs for Fusk Adaptation and Mitigation Regional scaling of chmate- | REE, NEE, 7 Hubs announced; Work
related neads CCPO, ARS, | plans to establish enhanced
F&, NRCS, interagency networkmg and
ED. EMA collaboration in progress
FS Engineermng and Watershed Program, Flood Updating national gmdance | F3, NRCS, FS manuzl and handbooks
Response Guidance and team development for flood emergencies, DOI-BLM, updates, development of
recommendations for ACE, State command procedures;
rebuilding mfrastructure to implementation in response
be more flood-resilient to flood emerzencies
Fule 7 CFR 1970 Streamlined program ED Propesed rule and
administration and reissue comments; Final rule
Environmental Policy Rule publication
CFR 1970 to address
environmental impacts
Rural Energy for America Programs Single and multi-faming ED Program rules, propozed
housing 1ssues, pew and and final to improve

1.2-3

USDA 2014 Adaptation Plan
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[

[

[

[

r/

[

[

!

!

]

2

i ipti i Risk/Opportunity ' Implementation | Performance e EEEER
Action Description Action Goal Lead' Descrintion Scale | Tumeframe Method Metrics Governmental Tnplications Further | Accomplishme
criptt Coordination’ Implications | ats to Date
USDA Regzional Climate Technical USDA with  |Provide tighter cocrdination  |[Regional Ongomg Established 7 Development of |[DOI Climate Existing MNeed to MNew action —
Hubs support to DOI and among USDHA azencies to centers in the US  |Work Plans, Science Centers  |support from  |develop Hub announced
delrver tools  [WNOAA as translate and deliver climate working through  |prepare and Landscape  |USDA Sub-  |scorecard m February
and strategies |primanes adaptation and resilience established USDA [regional Conservation Agencies and |[gmdance; 2014, Websites
for climats informaton to USDA partmers faclities and fulnerabilities, |Cooperatves: USDA. 1inte Frate activated. Work
change and stakeholders programs. develop NOAA RISAs;  |Budget completely plans m
respOTSe; partmerships, Cooperative lhimitations with pariners at |development
Fegional establish webk  |Extensicn may slow pace [regional level;
assessments of presence System; State of hul Limited
rzk and A pricultural effactiveness |resources
sulnerablity; Expenment
Chatreach and Stations
Education on
selence-based
nsk
management
National Climate Aszessment|Assemble USDA Publication of screntific Nahonal Onpomg Azsezsments and  |Assessment Federal State and [Penodic Continming USDA-
(MCAY seience to assessments and technical and sustained distributed publications local entifies publication assessment supported MCA
mform policy reports available en Elezional process publications costs must be [processin 4 technical report
agneculture, forests, factored into  |years between |on ‘Global
bogeochemustry, and food Agency MNCA Climate Change.
security budzets publications Food Secunty
and the US Food
System FY 2014

1.2-4
USDA 2014 Adaptation Plan
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11

Agricultural Research Service (ARS)

Animal and Plant Health Inspection Service (APHIS)
Foreign Agricultural Service (FAS)

Farm Service Agency (FSA)

Forest Service (FS)

Grain Inspection Packers and Stockyards Administration (GIPSA)
National Agricultural Statistics Service (NASS)
National Institute of Food and Agriculture (NIFA)
Natural Resources Conservation Service (NRCS)
Rural Development (RD)

Risk Management Agency (RMA)
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2014 y
1.2-5

Northern Forests

So ;

)

1.2-5

https://www.climatehubs.oce.usda.gov/
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Science-driven

Stakeholder-centered

Cooperative
Efficient
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USGCRP

1.2-6
Science and Technology providers:
Federal Partners Non-Federal Partners
. USDA intramiral USDA Extramural
NOAA RISA Research funded Research Agricultural —_
USGS CSC {ARS/FS/ERS/NRCS) (MIFA) Experiment
DOE Stations
NAsA S
L: / 1 Many others ) | s
S —— I o
Sclence |
Coordination, |
Qﬂh with other Hubs & National i.'.aurdml't> Synthesis, and CLI MATE HU B 'E
Tools ey " :E
e *. e el 5
. Technology Transfer ll‘fﬂﬂdeﬁ: g § g
ey — s ¥ ~i .. B
Tech-Transfer | cooperstive | | USDA Service | | Forest service e (| | save o g
Extension Centers Threat Centers Foresters Imatologists |, £ o
I
Stakeholders l l l B I R

Land Management Stakeholdersand Stakeholder group: Farmers/ Ranchers /

Stakeholders
1.2-6

Forest Managers / Tribes / States / Feds / LCCs / Others

https://www.climatehubs.oce.usda.gov/sites/default/files/hub-strategic-plan-draft-2015-03-23.pdf
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1.2.1.3. CDFA
1
2008 S-13-08
2009
California Climate Adaptation Strategy 2014
Safeguarding California 2014
SC2014
2015
S-30-15 3
SC2014 CDFA
SC2014 State Water Efficiency and Enhancement
Program SWEEP Agricultural Water Use Efficiency
Program Ag WUE
$-13-08 2008

1.2-7

2014

SC2014

S-30-15 2015
SC2014
3

SC2014
Safeguarding California:

Implementation Action Plans
2016

19



2 Safeguarding California 2014 SC2014

2009 California Climate Adaptation
Strategy
2009
SC2014
9
1 1
1 1
1 1
1 1
1
SC2014
SC2014
1.2-5 SC2014
SC2014
3 Safeguarding California: Implementation Action Plans 2016 SC2014
3
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3 Safeguarding California: Implementation Action Plans 2016

2014 SC2014 2016 3 “ Safeguarding
California: Implementation Action Plans 2016” SC2014
10
10
1
2015 2070
2 4
1
1997
107 12

109
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2014 2015
2014 17,100
Central Valley 800
2015 542,000
200
CDFA
1.2-6
CDFA-
CDFA-
CDFA- SWEEP
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CDFA SWEEP

10" california Energy Commission
11 Department of Water Resource
12 Department of Community Services and Development

23

CDFA-
CECY-
c CDFA- SWEEP
' DWR™- Ag WUE
2014
1965
D. DOCY-
DOC-
DOC
E. -
F.
G.
I HA. 7
CDFA
I “B. 1
- (SWEEP)
CDFA




- WET

WET SWEEP CDFA
WET GHG

“C. 7
- Ag WUE
- 2014

DWR
“D. 7
- 1965

70,000
DOC
“E. 7

- CDFA

“ COMET-planner”
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GHG
CDFA

Crop Training System

(i)
CDFA

CDFA DWR

OEHHA® Indicator Report

CDFA

13 Office of Environmental Health Hazard Assessment
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1 SWEEP
1 dairy digesters
1
4
California Agricultural Vision: Strategies for Sustainability 2010

21

Climate Change Consortium for Specialty Crops: Impacts and Strategies for Resilience
(2013)
CDFA “
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1.2.2

1.2.2.1.

1

2006 Stern Review

2008

2009
Decision 250
Decision 474
2011 Haifa
ICCIC

ICCIC
Adaptation

to Climate Change in Israel Recommendations and Knowledge gaps
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2006

250 2009 474 2009

A 4

ICCIC 2011

2011 2014

31 ICCIC

No regret

high regret
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ICCIC

“High Regret”
2008
1
1
1
ICCIC General

Recommendations

2008

31
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| ICCIC
1 Iccic

ICCIC 2009

2011
Haifa

ICCIC
1 Iccic

ICCIC NGO 100
1 IccIc

7
- 1990 2010 2020 2030 2040 2050
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1.2.2.2. EU

1
EU
2009
EU
EU
#1122 EU
51122 EU

14

Climate-ADAPT ¥ 2012

EU

EU LIFE

EU
2013

35
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EU 2009

Climate-ADAPT
2012

CAP

EU 2014-2020
20%

A 4 N
CAP 2014-2020 CFP 2014-2020

Climate-ADAPT- Sharing adaptation information across Europe

European Climate Adaptation Platform

About Climate Change Adaptation in Europe

The European Climate Adaptation Platform (Climate-ADAPT) aims to support Europe in

sccess and share information on:

#» Expected climate change in Eurcpe

w  Tools that support adaptstion planning

~+Read more
esese
. @ v ' i i
B == - Find case studies on
‘What m‘ [ _ ST
e | adaptation in Europe .., - q '
= o ey ol . v
| ) e =9 '
) % Share your information
EECTEE TR Lot o
E 26 Jan 2017, Your opportunity to [ 15 Feb 2017, RAMSES project Check the Evropean Climate Check the latest updates in the
PRI A PR, S A it Bl b il weidelin | mebed i i (b

1.2-10 Climate-ADAPT
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2013 EU
1 European Commission
16
I 17
| Climate-ADAPT®
1
3 EU
EU 8
1.2-7 EU 8
Action
Action 1
2017
2014-2020 LIFE
Action 2
“2014-2020 LIFE ”
% 2013 15
71122 EU
18 1.1.2.2.
EU
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Action

LIFE
- “2014-2020 LIFE .
2013/2014
Action 3
Action 4 - .
2014-2020
;‘Climate ADAPT"
“Climate ADAPT” *
Action 5 2013/2014
_ ¢ 2014
CAP —
_ CAP
CFP
Action 6 2014 2020
2014 2020
CAP
- 2013
Action 7
Action8 | ~
2013
9 GMES
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Action

EU

CAP
2,200

EU

2013

3 EU
CAP CFP
EU 2013
2013
CAP
2
2013 CAP
2014
CAP
CAP EAFRD
CAP EU 2013
Green Direct Payment
30% Green Direct Payment

30%

39

2020



6 2
2
1.2-8 2
EU
1990 EU GHG 24 2014
2015 10%
EU
CAP 2014-2020 25% 1,040
2015 CAP 136

CAP 2014-2020

1.2-9 CAP 2014-2020

2014-2020

3,127.4

955.8

CAP

4,083.1
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CFP

2013

EMFF

EU

CFP

CFP

EU

EMFF

EMFF

2013

CFP

EMFF

CFP
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EU

CFP
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2009 |
EU
1 2009 2012
1 EU
1 4
1.2-10 1 4
1. EU
- 2011 Clearing House Mechanism
- 2011
2011
2. EU
- 2007 2013
- EU
3.
4,

Climate-ADAPT

Climate-ADAPT
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EU

1.2-11 Climate-ADAPT

EU

Climate-ADAPT

1.2-12 Climate-ADAPT

Climate-ADAPT

Climate-ADAPT
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{# = Case studies: Climate-ADAPT Eusopean Enviromment Aguncy

Lardscapes = Growndwoerk Lo

y igt ;
an | and Hammersmith: & Fulham Cound]
LEI Groundwork Londien = an emvironmendal
- regérdration charty part of the ; .
P?‘ Groundwork federalion - in... e
i Haad enges |48 et
'
@ tewl W Featured | Adaptation sectors:
Wi |URBAN b

Q._..-.n.n. v w p-an g‘ll':.u-_-

Oﬁ Qqq 5o

Kilan ;I

v -
e \/

Barcefona Riame

Q R i Ankara ki

Lishon
Athent

i Tihii
P, Al [}

1.2-11 Climate-ADAPT

EU 2014-2020 20% 1,800

ESIF

1.2-13

ESIF

CF

ESF

ERDF

EAFRD

EMFF

2020

LIFE EU
LIFE 2014 2020
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ESIF

EU LIFE

EU
EU
EU
Climate-ADAPT
1.2-14

U 5year work programme

U White Paper

U Swedish Integrated Policy for Energy and Climate including Strategy for
Adaptation (pdf, se)

U Lander/national/subnational regions information is included Sweden’s

rofile

U '?’he National Climate Change Adaptation Plan 2022 of Finland (The
Government Resolution, 20.11.2015)

U Finland's National Strategy for Adaptation to Climate Change (2005)

U National Climate Change Adaptation Framework

U The National Adaptation Strategy (in English)

U The National Adaptation Strategy (in English)

U National Adaptation Strategy

U National Adaptation Strategy (2006)

U The Spanish National Climate Change Adaptation Plan (pdf, es)

U Ministerial Resolution (in Portuguese only)

U Azores Climate Change Strategy (in Portuguese only)

U Madeira Climate Strategy (in Portuguese only)

U Swiss National Adaptation Strategy (en)

U Strategy on Adaptation to Climate Change in the Czech Republic
(available in Czech language only)

U The Strategy for National Climate Change Management Policy for 2013 -
2050

U National Adaptation Strategy (2007)

U National Climate Commission working group Adaptation

U National Climate Change Adaptation Framework

U National adaptation strategy (available in Slovak language only)
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http://www.regjeringen.no/upload/MD/Vedlegg/Klima/Klimatilpasning/Klimatilpasning_redegjorelse150508.pdf
http://www.regjeringen.no/nb/dep/kld/dok/regpubl/stmeld/2012-2013/meld-st-33-20122013.html?id=725930
http://www.regeringen.se/sb/d/11547/a/122778
http://www.regeringen.se/sb/d/11547/a/122778
http://climate-adapt.eea.europa.eu/countries/sweden
http://climate-adapt.eea.europa.eu/countries/sweden
http://mmm.fi/en/nature-and-climate/climate-change-adaptation
http://mmm.fi/en/nature-and-climate/climate-change-adaptation
http://mmm.fi/documents/1410837/1721050/MMMjulkaisu2005_1a.pdf/63f5d78d-8492-4621-b019-fe38d7aeb709
http://www.environ.ie/en/Publications/Environment/ClimateChange/FileDownLoad,32076,en.pdf
https://klimada.mos.gov.pl/wp-content/uploads/2014/12/ENG_SPA2020_final.pdf
https://klimada.mos.gov.pl/wp-content/uploads/2014/12/ENG_SPA2020_final.pdf
http://www.minambiente.it/sites/default/files/archivio/allegati/clima/strategia_adattamentoCC.pdf
http://www.developpement-durable.gouv.fr/IMG/pdf/Strategie_Nationale_2-17_Mo-2-2.pdf
http://www.magrama.gob.es/es/cambio-climatico/temas/impactos-vulnerabilidad-y-adaptacion/folleto_pnacc_ing_tcm7-197095.pdf
https://dre.pt/application/file/69906414
http://servicos-sraa.azores.gov.pt/grastore/SRAM/Resolu%C3%A7ao%20-%20estrat%C3%A9gia%20para%20as%20altera%C3%A7%C3%B5es%20clim%C3%A1ticas.pdf
http://clima-madeira.pt/uploads/public/estr_clima_web.pdf
http://www.bafu.admin.ch/publikationen/publikation/01673/index.html?lang=en
http://www.mzp.cz/cz/zmena_klimatu_adaptacni_strategie
http://www.mzp.cz/cz/zmena_klimatu_adaptacni_strategie
http://www.am.lt/VI/index.php#a/12869
http://www.am.lt/VI/index.php#a/12869
http://www.climatechangesspatialplanning.nl/gfx_content/documents/documentation/National_Adaptation_Strategy_The_Netherlands.pdf
http://www.cnc-nkc.be/EN/NKC/Workgroup/Pages/WG_Adaptation.aspx
http://www.environ.ie/en/Publications/Environment/ClimateChange/FileDownLoad,32076,en.pdf
http://www.minzp.sk/files/oblasti/politika-zmeny-klimy/nas-sr-2014.pdf

U Overview: executive summary of National Adaptation Strategy (available

in English language)

Austrian Adaptation Strategy

National Climate Change Strategy (2013-2020)

Turkey's National Climate Change Adaptation Strategy and Action Plan

Choose Thematic Map:

B ¢ inks manass o this mame
Links 2vallakis for s meme

- Curmgnily no imformabon aailably

[Cisclarer]

Peprpbie "“L.I:l__-
[ F T = 5
1.2-12 Climate-ADAPT
EU
Climate-ADAPT 2
[ ] -
- 960km 285 7
3
2013
1 2015
1
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http://climate-adapt.eea.europa.eu/documents/18/0/Sovakia+NAS+summary/06f4dc4d-a071-4ac2-b02a-83433fd2ee00
http://climate-adapt.eea.europa.eu/documents/18/0/Sovakia+NAS+summary/06f4dc4d-a071-4ac2-b02a-83433fd2ee00
http://www.bmlfuw.gv.at/dms/lmat/umwelt/klimaschutz/klimapolitik_national/anpassungsstrategie/strategie-kontext/AustrianAdaptationStrategy_Context_FINAL_25092013_v02_online.pdf
http://www.mmediu.ro/beta/wp-content/uploads/2013/10/2013-10-01_SNSC.pdf
http://www.csb.gov.tr/db/iklim/editordosya/uyum_stratejisi_eylem_plani_EN(2).pdf

2030

EU European Commission 2008 CO,
Covenant of Mayors for energy
EU CO, 2020 1990 20
EU
Sustainable Energy Action Plan
EU 2015 7
6,400 20
Mayors Adapt
2014
2015
2017 Mayors Adapt

Covenants of Mayors for
Climate and Energy

2030

1 2030 CO; 40%

CF ESF
ERDF 80

2 http://jpmayors.jp/cooperation/
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STEP1:

Signature of

the Covenant
of Mayors for

Initiation &
Baseline

Review
Evaluation &

feedback

STEP 2:

Submission

" oy
ubmission ’
i of your Sustainable

of your

monitoring Offering citizens high quality E"‘“E:'t:':ndpcl‘:::“m
report of life in sustainable, {SECAF)

climate-resilient
and vibrant cities

Implementation,
Monitoring & Reporting

1.2-13
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Horizon 2020* \
Horizon 2020 2014 2020 7 800
Horizon 2020 _

HORIZON 2020 Budget (in current prices 2013)

Industrial Leadership
£17.0 billion

» Societal Challenges
€ 29.7 billien

European Institute of

Excellent Science * Innovation and Technology

€ 244 billion € 2.7 hillion
. Other
Euratom (2014-2018) € 3.2 billion
€16 billion

Industrial Leadership B -4 —=wF 1701 -0

Societal Challenges #2MEE 297810

European Institute of Innovaticn and Technology Bl J~—<3 ITHAZR [EIT] 27310
Other Zoffi 32(§1—0O

Euratom BHEFHERE [1—Fha]  (2014~2018F)  16E1—0O

Excellent Science SHELERE 24481 -0

1.2-14 Horizon 2020

Horizon 2020
Horizon 2020 60%
Horizon 2020 35%
Horizon 2020
2014 2020 36
21 http://www.euinjapan.jp/relations/science-research/horizon2020/
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Horizon 2020
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1.2-15

Directorates-General/Departments

Maritime Affairs and Fisheries
(MARE)

Agriculture and Rural
Development (AGRI)

Migration and Home Affairs
(HOME)

Budget (BUDG)

Mobility and Transport
(MOVE)

Climate Action (CLIMA)

Neighbourhood and
Enlargement Negotiations
(NEAR)

Communication (COMM)

Regional and Urban Policy
(REGIO)

Communications Networks,
Content and Technology
(CNECT)

Research and Innovation
(RTD)

Competition (COMP)

Secretariat-General (SG)

Economic and Financial Affairs
(ECFIN)

Service for Foreign Policy
Instruments (FPI)

Education and Culture (EAC)

Taxation and Customs Union
(TAXUD)

Employment, Social Affairs and
Inclusion (EMPL)

Trade (TRADE)

Energy (ENER)

Translation (DGT)

Environment (ENV)

Services

Eurostat (ESTAT)

Central Library

Financial Stability, Financial
Services and Capital Markets
Union (FISMA)

European Anti-Fraud Office
(OLAF)

Health and Food Safety (SANTE)

European Commission Data
Protection Officer

Humanitarian Aid and Civil
Protection (ECHO)

European Political Strategy
Centre (EPSC)

Human Resources and Security
(HR)

Historical Archives

Informatics (DIGIT)

Infrastructures and Logistics —
Brussels (OIB)

Internal Market, Industry,
Entrepreneurship and SMEs
(GROW)

Infrastructures and Logistics —
Luxembourg (OIL)

International Cooperation and
Development (DEVCO)

Internal Audit Service (IAS)

Interpretation (SCIC)

Legal Service (SJ)

Joint Research Centre (JRC)

Office For Administration And
Payment Of Individual
Entitlements (PMO)

Justice and Consumers (JUST)

Publications Office (OP)
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1.2.2.3.

2006 ‘ Stern Review’

2008

Climate Change Act 2008

2012

UK Climate Change Risk Assessment 2012 CCRA 2012

700

CCRA 2012 2013

The National Adaptation Programme - Making the country
resilient to a changing climate- NAP 2013

2012 5
2017 CCC 2
CCRA 2017
2008
CCRA 2012
NAP 2013
CCRA 2017 1124 CCC
2 2008
GHG
1 5 Carbon
Budgeting

1 GHG
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CCRA2012

A\ 4
2 - 2 ™y
\ CCRA2017 S~ o _ _CCRA2017  _ _,/}
|CCRA2017 I
>( - R
1.2-15
1.2-16
Part
2050
Part 1 80%
2008 2012 5
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Part

Part 2 2050

Part 3

Part 4 5

Part 5

Part 6

3 CCRA
CCRA 2008 Part 4 2012 CCRA 2012

NAP CCRA

2012 CCRA 2012

CCRA 2012
CCRA2012 2009 Defra
Defra
2100
CCRA 2012 11
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CCRA 2012
CCRA 2012
1.2-17 CCRA 2012
1
2
3
4
5
6
4 8 7
8
11
5
9
6
CCRA 2012
CCRA 1.2-16
Risk Screening 11
700
1.2-18 CCRA 2012

Risk Selection
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Assess Vulnerability

Current Risks

Future Risks

Economics of Climate Resilience

100

NAP

Risk Risk Assess 2
Literature N Social Data } | Response
review ne vulnerability collection functions
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|
|
1.2-20
NFU % AHDB?
Defra
Defra
Defra
2013 Defra
Defra
EA EA
EA EA/
2014-2020 Defra
(i)
1
|

22 National Farmers Union
28 Agriculture and Horticulture Development Board
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1.2-21

EWTP EWTP
FC FC®
Defra/FC
(iii)
|
|
1.2-22
Defra
Defra
Defra
FERA FERA FERAZ
Defra
EU Defra
2008 Defra
(iv)
|

24 England Woodland and Timber Partnership
25 Forestry Commission
26 Food and Environment Research Agency (FERA)
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- Research Forest
Research Forest

- Feeding the Future Report

AHDB
- BBSRC
BBSRC 16
ERANET+ 3
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1.2.2.4. CCC

1
CCC 2008
GHG
CCC
{
{
{
{
CCC Adaptation
Sub-Committee ASC CcCcC
1.2.2.3. CccC
2017 CCRA 2017
CCRA 2017 2012 CCRA 2012
5 CCRA 2008
CcCcC ASC CCRA 2017
CCRA 2017
2 CCRA 2017
ASC
CCRA
CCRA 2017
CCRA 2017
ASC ASC
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4 CCRA 2017

CCRA 2017
3
I Stepl
I Step 2
2020 2050 2080
I Step3 5
= Understand current vulnerability and
Step 1 current rske/ opportunities and adaptation

|

= Understand future vulnerability and assess
Step 2 future risks,/ opportunities and adaptation

= Assign urgency categories to

Step 3 risks/opportunities to reflect the type of action
p required in the next five years, based on the

outputs from steps 1 and 2.
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1.2.2.5.

1
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IPCC 4 2009
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1.3
1.3.1

1.1-2

1.3-1

1.3-1

Climatic Changes Lead to Declining
Winter Chill for Fruit and Nut Trees in
California during 1950-2099

Physiological factors limit fruit set of
tomato (Lycopersicon esculentum Mill.)
under chronic, mild heat stress

Vulnerability and Impact of Climate
Change on Pear Production in South
Africa

Economic impacts of climate change on
California agriculture

California perennial crops in a changing
climate
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2

Climatic Changes Lead to Declining Winter Chill for Fruit and Nut Trees in California

during 1950-2099

1. Eike Luedeling, Minghua Zhang, Evan H. Girvetz 2009
2. PLoS ONE 4(7): e6166. doi:10.1371/journal.pone.0006166
winter chill
Chilling Hours
/ 2
1950 2000 18
2041-2060 2080-2099 GHG
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100 10%
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4. 1000
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5 CSIRO-MK3 HadCM3 MIROC
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Physiological factors limit fruit set of tomato (Lycopersicon esculentum Mill.) under

chronic, mild heat stress

NC8288 Piedmont

1. S. SATO, M. M. PEET & J. FTHOMAS 2000
2. Plant, Cell and Environment (2000) 23, 719-726
3
28 122 26/22
32/26 32/26 10
28/22 32/26 1
FLA7156 32/26
5 RT
3.
4 27
5,
6.
5 FLA7156 Fresh Market9(FM9) NC8288 Piedmont
TH318
28 | 22 26 [ 22
32 | 26
32 /| 26 28
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7.
1.3-3
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Vulnerability and Impact of Climate Change on Pear Production in South Africa

SJ.E.Wand W.J. Steyn K.I. Theron 2008

Acta Hort. (ISHS) 800:263-272

30 1 2

16% 11800ha

Packham’s Triumph Early Bon Chretien  Williams Bon Chretien
Forelle

2030 2035
7GCM
1.3-2
1.3-2 2035

12 2 3 5 6 8 9 1
% -5 -15 -5 -6

+15 +1.25 +1.0 +1.25 +1.25
% -5 -25 -25 -10 -16
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| 430

+2.5

+20 |

+25 | +25

Packham’s Triumph Early Bon Chretien

1.3-3 Packham’s Triumph Early Bon Chretien

Williams Bon Chretien
1.3-3

Williams Bon Chretien 2

t/ha % t/ha 1 %
Ceres -10% -10% -20%
Wolsely/Tulbagh -10% -10% -20%
Elgin +10% -10%
Langkloof -10%
Forelle
1.3-4
1.3-4 Forelle 2
t/ha % t/ha 1 %
Ceres Koue
- 0, - 0, - 0,
Bokkeveld 10% 10% 20%
Ceres Warm
- 0, - 0, - 0,
Bokkeveld 20% 10% >-30%
Wolsely/Tulbagh -20% -10% >-30%
Elgin -10% -10% -20%
Langkloof -10% -10% -20%
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Economic impacts of climate change on California agriculture

1. Olivier Deschenes Charles Kolstad 2011
2. Climatic Change, Springer, vol. 109(1), pages 365-386, December.
1
3.
4.
5.
2070-2099
- CCSM3
' SRES A2
1
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A Wy c k ACRES,
IMPACT, c
1.35
40%
1.3-5 CCSM SRES A2 2070-2099
1980-2005 CCSM3-A2 2070-2099
11132 —255(407.6) | —2.3(36.6) | —16.5(49.3) 450
326.9 —2242(92.3) | —68.6(282) | —17.2(23.2) 259
481.2 62.3(281.6) | 12.9(58.5) 38.8 (46.3) 291
17438 863.3(338.3) | 49.5(19.4) 57.1(23.4) 199
3416.3
1665.0 (10801) 205.2 (64.9) | 61.0(35.9) 325
1496.8 139.6 (978.6) | 9.3 (65.4) -3.7 (22.9) 735
1180.9 28.1 (194.6) 2.4 (16.5) —68.2 (29.8) 1277
382.2 219.3(169.7) | 57.4 (44.4) 8.1 (49.5) 279
~101.0
12438 97.5 (407.7) 7.8 (32.8) (157.1) 361
—221.9
1040.0 (569.0) —21.3(54.0) | 455 (51.0) 297
225.1 —67.4(178.1) | —29.9(79.1) | —83.8(86.4) 208
541.3 —45.8 (121.8) | 8.5 (22.5) 20.4 (19.3) 387
~385.3
752.1 (151.9) ~51.2(20.2) | 43.4(47.8) 333
9435 —61.4(150.2) | —6.5(15.9) | —13.1(12.7) 549
403.1 —94.2(836) | —23.4(20.7) 2.3(33.2) 810
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California perennial crops in a changing climate

David B. Lobell Christopher B. Field 2011

Climate Change 109 (Suppl. 1):P317-P333
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sensitivity to +2°C projections of
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with sensitivity of 3
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Use Lasso model to praoject future impacts
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* 2/3 13 100
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1.3.2
1 The Agricultural Model Intercomparison and Improvement Project (AgMIP)

AgMIP

1.3-6

v

MAILING LIST

SEARCH]

HOME NEWS RESEARCH TEAMS RESOURCES EVENTS

About AGMIP — Assessing
Food Security

Pillars — Research Focus
Areas

Initiatives — Collaborative
Research Groups

Regional Farming Systems

— Integrated Assessments ; ;
Support and Partners About AgMIP — Assessing Food Security
READ MORE
“CEEE FEATURED VioED ”p
Quick Links

Announcement of Fundamental to the AgMIP Lessons from climate '

; - . . ; AgMIP Biog
Opportunity Regional Integrated modelfing on the design and

Assessment approach is use of ensembies for crop AgMIPE Summary

Interdisciplinary Lessons co-development of research modeling
from the South Africa with local stakeholders. Wallach, etal. Publications

1.3-7 AgMIP
https://www.agmip.org/

1.3-6

Simona Bassu Institut National de la Recherche Agronomique

Jean Louis Durand Institut National de la Recherche Agronomique
Maize Jon Lizaso Universidad Politécnica de Madrid

Ken Boote University of Florida

Roberto Quiroz International Potato Center

. . United States Department of Agriculture —

Potato David Fleischer Agricultural Research Service

Bas Bouman International Rice Research Institute
Rice Tao Li International Rice Research Institute
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Toshihiro Hasegawa

National Institute for Agro-Environmental Sciences

Yan Zhu

National Engineering and Technology Center for
Information Agriculture and Nanjing Agriculture
University

Upendra Singh

International Fertilizer Development Center

Wageningen University — Centre for Crop Systems

Xinyou Yin Analysis
Ken Boote University of Florida
Soybean
Senthold Asseng University of Florida
Wheat Erank Ewert Institute of Crop Science and Resource

Conservation

https://www.agmip.org/about/people/
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2.1
2.1.1
2.1-1
. V.R. Reddy, Ph.D
2017 21 | 8:30-10:00 ‘ setioville, | D.H. Fleisher
AR L.H. Ziska, Dr
2017 21 | 11:30-12:30 USDA ‘[’)V"‘gh'”gt"”' William Hohenstein, Mr
Sacrament Armith Gunasekara, Ph.D
11:30-12:30 CDFA | ca ' Carolyn Cook
Alyssa Louie, DVM
2017 22| 14:00-15:00 Davis, CA | Josette Lewis, Ph.D
15:00-16:30 Davis, CA Steven Ostoja, Ph.D
2017 23 | 15:00-17:00 gt:“ford' David Lobell, Ph.D
2.1.2
2.1-2
A.L. Aycicegi, Ms
A. Perl, Dr
G. Toperoff, Dr
: D. J. Bonfil, Dr
2017 27 | 10:00-13:00 | ARC  Volcan Bet Dagan. | \1 perel, Mr
Israel .
N. Firon, Dr
I. Ginzberg, Dr
S. Cohen, Dr
S. Moisa, Ms
: U. Yermiyahu, Dr.
2017 27 15:00-16:30 ARO  Gilat Negev, Israel | O. Sperling, Dr
Y. Oka, Dr
. . Tel Aviv, .
2017 28 10:00-12:00 Israel A. Givati, Dr
. . Brussel, A. SGOBBI, Ms
2017 ! 10:00-13:00 Belgium J. MILOS, Ms
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D. Johns, Mr

. . London, K. Brown, Ms
20073 2 10:30-12:30 ccc England I. Thillainathan, Ms
M.D. Mauro, Dr
2017 3 3 13:30-17:00 INRA Paris, France | T. Caquet, Dr
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2.2-2
2000
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INRA

2016

INRA
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International Symposium: Sustainable Grape and Wine Production in the Context of Climate

Change; Bordeaux, April 10-13, 2016 INRA  ACCAF (Adaptation to climate
change for agrosystems and forestry, projects LACCAVE and PERPHECLIM)
180 HP
4
STICS
COo2
Space
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INRA

2.2-2

96



@ FLF— U o iE B-iE A-E

= I O o
[ S | S -

1 2 3 4 5 6 7 8 9 10 11 12

2.2-2 —

HP

97



FAO 2013
2.3-1
(iLfir - 5 k)
¥ H #
2009 2010 2011 2012 2013 2013

1 6, 037 i, 006 5, 411 6, 168 5, 797 81
EabAIL 33,255  A1,616) 31,395 27,382 55,370 0,02
K 9, 142 o, 061 8,419 8, 205 8, 948 20
8] 8, 588 8, 747 8,902 9,087 9,127 751
14 1, 189 1, 205 1, 192 1,179 1,170 51
I 1 1, 044 1,019 1,033 1,056 1,051 131
A 1, 633 1, 697 1, 711 1, 704 1, 740 115

ek - FAORH

http://www.maff.go.jp/j/kokusai/kokusei/kaigai_nogyo/k_gaikyo/attach/pdf/usa2-1.pdf
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2.3-1 ARS

2050 SRES Al1B

http://agsci.psu.edu/research/food-security/research-publications/presentations/presentation-files/mapping
-regional-production-capacity-and-climate-change-sensitivity
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2 ARS

ARS
i
David Lobell
i
{ Stickiness Chalkiness Hardness
ARS Quality Lab

{

ARS
L.H. Ziska, Dr.
i 20
{

Pathogen 1 12
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{
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D.H. Fleisher
{
50 40
{
{
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{
0 36 SSURGO™
20 100
36
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i AgMIP*® 28 9

31 https://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/survey/?cid=nrcs142p2_053627
32 https://www.agmip.org/
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2.3.2 USDA

1
2009 13514
2012 USDA Climate Change Adaptation Plan
2012 2014 2012 USDA Climate
Change Adaptation Plan 2014 CCAP
2.3-3
{
{
{
{
CCAP
6
{
CCAP
{
{ NOAA NASA
NSF
{
i 4 s
{
{
3 Climate Change and Agriculture in the United States: Effects and Adaptation 2013
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USDA Climate Change Adaptation Plan 2014 CCAP 2014
Climate Change Adaptation Plan
0 USDA Climate Change Adaptation Plan

Climate Change and Agriculture in the United States: Effects and

Adaptation
{ National Climate Assessment 4

11
{

CCAP
{

NOAA NASA NSF

{
{
{
{
{ 2010 Science Plan

34

% https://www.usda.gov/oce/climate_change/science_plan2010/USDA_CCSPlan_120810.pdf
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i CCAP
CCAP
0
CCAP
0
0
1] 9
i
i
0
il ADAPTATION RESOURCES FOR AGRICULTURE *

35
https://www.climatehubs.oce.usda.gov/sites/default/files/adaptation_resources_workbook_ne_mw.pdf
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i  CCAP

{ APHIS Animal and Plant Health Inspection Service

2016 6

i NDRP National Drought Resilience Partnership

36 https://lwww.drought.gov/drought/resources/national-drought-resilience-partnership
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2.3.3 CDFA

1
2008 S-13-08%
2009 California Climate Adaptation
Strategy Mitigation Adaptation
2014
Safeguarding California SC2014
SC2014 CDFA
2.3-4
{ 3

>

California Central Valley

Crop Shifting

The State Water Efficiency and Enhancement Program
The Dairy Digester Research and Development Program
The Healthy Soil Program

The Alternative Manure Management Program

NNNN

37 https://lwww.gov.ca.gov/news.php?id=11036
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Climate Smart Agriculture series Webinar
2.3-3

Cal-adapt

2.3-4 2.3-5

Climate Analogue

Climate Analogue

2.3-2 CDFA

CDFA
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. CLIMATE SMART
=  AGRICULTURE

CALIFORNIA & THE NETHERLANDS

CLIMATE SMART
AGRICULTURE

Webinar: Challenges and Opportunities for Soil
Management in Climate Change Adaptation and

Mitigation.
Febnuany 14_ 7017 «9 = 11 am PST (Callmia) « § = 8 pm, CET (NeSusiang
I Walch Ehe Video

Speakers and Presentations

2.3-3 Climate Smart Agriculture series
https://www.cdfa.ca.gov/climatesmartag/
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2.3-4 Cal-Adapt
http://cal-adapt.org/
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WILDFIRE: FIRE RISK MAP

2.3-5 Cal-Adapt

Dam«: 0 MoDE:  Com ¢

Wildfire

Fire is an impartant y i we. It

vegetation and wildlife diversity, releases nutriants into the sil,
and elimil s Neavy accl lation of 1 that can fuel
catastrophic fires.

The area projected to be burnt by wildfire toward the end of the
centtury will increase substantially, especially in mountainous
areas.

The data in this climate tocl dispiay the projecied increase in
potential area burned given three different cdlimste modelz and
wo different se ios. Darker and reds suggest up to
a 10-fold increase in potential area burned.

Please note that these data are modeled solely on dimate

imuntl\(ewfre risk projections are currently being produced
that tzke more landscape information into account.

Use the slider bar to the left to visualize the projected increase
inarea burned, as seen in the low and higner emizsions.

TAKE A TOUR

| ALNIYLH3INA 7 4301713510 | | 1l KevEa | | 1001 3HL LNOEY r

http://cal-adapt.org/fire/
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2008 $-13-08%

Safeguarding California Plan

Brown

AgriVision AG Vision

2010
California Agricultural Vision “° AG Vision
AG Vision
41
Dry seed
Cap and Trade

3

CO;,

39

38
9
40
1

w

o~

https://www.gov.ca.gov/news.php?id=11036
http://resources.ca.gov/climate/safeguarding/
https://www.cdfa.ca.gov/agvision/docs/Ag_Vision_Final_Report_Dec_2010.pdf
https://www.arb.ca.gov/cc/capandtrade/protocols/rice/riceprotocol2015.pdf
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https://www.arb.ca.gov/cc/capandtrade/protocols/rice/riceprotocol2015.pdf

3 42

3 43

U 44

Cal-Adapt™®

i 4

=2 CO,
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=2

=2
i

2006
46
i
Climate Change Consortium
group

Climate Change Consortium

Climate Change Consortium
0 Climate Change Consortium

i CDFA

CDFA
OEFI 47

o

2 http://resources.ca.gov/climate/safeguarding/state-policies-and-programs/

http://resources.ca.gov/climate/safeguarding/local-action/
http://resources.ca.gov/climate/safeguarding/research/

http://cal-adapt.org/
http://climatechange.ca.gov/climate_action_team/reports/climate_assessments.html
http://ww.cdfa.ca.gov/oefi
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i CDFA Climate Smart Agriculture series®

Climate Analogue
0 Climate Analogue

{ 1 2
Cal-adapt
i Cal-adapt
i Cal-adapt
{
i
100 300 300%

Recommendation

i CDFA Natural Resources Conservation Service
NRCS
i CFDA SWEEP
CDFA
i CDFA
CDFA  Davis

0 Climate Change Consortium

48 https://www.cdfa.ca.gov/climatesmartag/
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i CDFA

1 49
i CDFA %0
0 Climate Smart Agriculture Webinar Series

Google

CDFA

49 http://californiascience.org/
50 https://www.cdfa.ca.gov/oefi/healthysoils/docs/Joint_ USDA_CDFA_SoilHealthSummitAgenda.pdf
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SWEEP

SWEEP
SWEEP
Ag WUE
Ag WUE
Crop Shifting
CDFA OEFI
4 1 State Water Efficiency Enhancement

Program 2 Dairy Digester Research 3

Healthy Soil Program

Management Program

Dairy Digester

10,000

300

600

SWEEP

1,000

CO,
Alternative Manure
GHG

Central power plant

1,000
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i

i

GHG Reduction Fund

SWEEP

Healthy Soil Program
Healthy Soil Program

Biochar
Biochar

Biochar

Subsurface

CO,

GHG

Drip irrigation

Cap and Trade

Biochar

Biochar

CO,

Biochar
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CDFA Crop Switching

CDFA
ICT Al loT
Crop Switching
10 25
Chilling Hour
10
Hour
Chilling Hour
Shifting Switching
Shifting
Switching

CDFA
CDFA SWEEP

51

Chilling Hour

Chilling

51 http://www.water.ca.gov/groundwater/sgm/
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California Central Valley

Income loss
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2.3.4

1
UC Davis
World Food Center
NGO
Climate-Smart Agriculture
2.3-5
{
{ 8
Chilling Hours
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{
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i Climate Smart Agriculture
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{ CIMIS
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2.3-7 2.3-8

>

—=>

Climate Smart
Water Efficiency Program

ClLIFnRNJl INIGAIIEII HAMAGEMENT mm
CALIFORNIA DEPARTMENT OF WATER RESOURCES
<

—_— . . -
NOTICES | Overview . Getting Started . GMIS Staff . System News . FAQs

Dropdown menu not working?

Please add this website to your

browser's Compatibility View

seffings. CIMIS Overview

FTP not working? Try the new . ) B . . ~ . . )

link under the DATA tab. The following sect give a brief of CIMIS. Sections include the following: Introduction; Data
Collection, Transmission, and Processing; Data Refrieval by Users; ETo Maps (Spatial CIMIS); and
Trends in CIMIS Data Use. Please click on the arrow to the right of each fitle below to access the section.

= printer friendly version

Infroduction PN

The Califoriz lrrigation Management Information System (CIMIS) is a program unit in the Water Use and
Efficiency Branch, Division of Statewide Integrated Water Management, California Department of Water Resources
({DWR) that manages a network of over 145 automated weather stations in California. CIMIS was developed in
1982 by DWR and the University of California, Dawvis (UC Davis). It was designed to assist irrigators in managing
their water resources more efficiently. Efficient use of water resources benefits Californians by saving water,
energy, and money.

Data Collection, Transmission, and Processing W
Data Retrieval by Users W
ETo Maps {Spatial CIMIS) o
Trends in CIMIS Data Users v

2.3-6 The California Irrigation Management Information System (CIMIS) 2

52 http://lwww.cimis.water.ca.gov/
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UNIVERSITY \
OF Agronomy Research & Informati

CALIFORMNIA

_m lpn_..w a:-r Cafton @Mih Si:l«n_s!m- Sugar Brets @mm_

Welcome to University of California Agronomy Research and Information Center

Alfalfa ﬁ?
Altalfa production ocours over about J:, ;
1,000,000 acres throughout Cilifonia, by =
with the highest-producing regions n E
Imparial County and the San laaguin
Vol

Asronomic Crops in California

Agronpmic rops cotupy over 5 millich of the
approadmatety 8 milion bripated acres in
California, having kargs Fnpacts on waler use,
nautriant managament. farm profitabiity and
hurnan health.  more

2.3-7 Agronomy Research & Information Center

UNIVERSITY | Apronomy Research & Information Center

Rice
F‘"T"E"‘ﬂ"‘ﬂ I

Ly ST

Heime
Welcome
GUIDELINES FOR GROIMVERS
Varicty University of California Rice On-line is an nterdiscplinary

team conssting of UC Cooperative Extension spedalists, faculty
wnd farm advisors dedicated o providing rice growers with up-to-

dale gusdelines gnd informabion on rice production in Californla

00 Madel! Crop developsmant
Reand Ealahdabumend
Water Use Management

Fertilizer

i growing arci ([ within Californi counties
irgecis & (A Peity e rice b prosdoced i) Rice wariely yiedd bral
ketatians ane dicatesd
Ceseases

Wieeds

MBrdest & Geln Ouality

2.3-8 Agronomy Research & Information Center

53 http://agric.ucdavis.edu/
54 http://rice.ucanr.edu/
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NGO

Climate-Smart Agriculture

Chilling Hours

Chilling Hours

Central California
Almond Growers Association CCAGA

100
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Calrose

Climate Smart Agriculture

5
GHG
CDFA
Climate Smart
Water Efficiency Program Carbon Credit
1
1
Cooperative Extension
Specialist
County Farm Adviser

Almond Board of California

Advisory Board
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CIMIS

10

Seed Breeder

Q&A

10

20

25

20

Certificate

Cap and Trade
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Climate-Smart Agriculture
Webinar
Salinity Dairy
management

Wageningen

Good Corporate Citizen

Dairy
Digester

ICT Al loT
CIMIS
i CIMIS

ET Co-Efficient

50

ET
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CIMIS

Digester

Healthy Soil

25 50

Climate Smart

David Lobell

Dairy
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2.3.5

2.3-6

2014

NOAA NASA USGS
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39 Agency
Agency

2014

Land Manager
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4
CDFA
CalFire CDNR
Land Manager Tool
NOAA  NASA USGS
Tool
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US Forest Service

US Forest Service

Soil Service Agency  Field Agency
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Climate Smart Adaptation

Almond Board

Dairy Industry

NRCS
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LCC CSC RISA
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2.3.6

1
David Lobell 1
IPCC 5 WG2 Lobell
ARS  Reddy
David Lobell
2.3-7
ﬂ
{
i
i
ﬂ
ﬂ
i
i
{
{
i
{ Chilling degree
Lobell
{ Flowering time
{ Seasoning
{ tree crop 5
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i  CIMSANS®
2015 7

0 Eike Luedeling

i IPCC

CO,

55 Center for Integrated Modeling for Sustainable Agriculture and Nutrition Security
56 http://www.eikeluedeling.com/index.html

139




] 57

i Chilling degree

{ Flowering time

i

i

{ Seasoning
{ tree crop 5

57 CALIFORNIA PERENNIAL CROPS IN A CHANGING CLIMATE, Lobell et al., 2009
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Climate change Climate variability

142




2.4
2.4.1

30

2.4-2

2013
25
25
2007 2013

ARO
1981-2000 1995-2009
400mm 100mm
2,076 m® 1 257 m®

182 123 m® 347 m®

2008 2014 17%

ehal

2.4-1 1981-2010

143

2.4-1



Annual Rainfall Volume in Israel

12
10
8
&
.
2
0
— — = = — — (] o] o] ] [ P [
~0 0 ~0 ~0 ~0 ~0 o o o o o o o
2 ¥ = 3 ¥ ¥ = 5 g8 5 g = z
- s o 0 o S o = o o . . LN
o (g5 £ o~ (9] o (g% B~ or (a5} = (o8] £
1990-2010 60 m° 2011-2014 574 m°
3
2.4-2 10 m

ISRAEL’S TO THE UNITED NATIONS FRAMEWORK CONVENTION ON  CLIMATE
CHANGE (2015)
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2 ARO

ARO \olcani
ARO
ARO 6

ARO 4

- R LTS T TOREE

- IRFRERIC IS D R

- PR &K U TR

- PREE STUTCEREE T OAEARSS

- KRR DR TOYIKEETE

- RORTOE RBRERIE L SR D RTETTIEDM N K D RAEM OB KR DR /IME

2.4-1

2.4-2

2.4-3
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R&D

ARO

ARO

ARO

2.4-4

2.4-5

ARO
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2.4-2

Total output [million NIS, | 22,984.5 | 24,979.9 | 25581.3 | 26,512.3 | 28,476.4 | 29,165.8 | 29,845.2 | 29,931.0

current prices)

Total output [million $, 55949 | 6,962.4 | 65049 | 7,021 | 7,998.5 | 7.563.9 | B,265.8 | 8,345.5

current prices)

Field crops T% &% &% 5% 7% 7% 8% 10%

Fresh vegetables, 25% 22% 24% 22% 22% 21% 22% 21%

potatoes, melons

Fruits [incl. citrus] 22% 23% 20% 25% 25% 24% 23% 24%

Flowers and garden 5% 4% 3% 4% 3% 4% 3% 3%

plants

Misc. Crops 3% 3% 3% 3% 4% 4% 4% 4%

Meat products 20% 22% 21% 22% 21% 21% 21% 20%

Milk 10% 12% 10% 9% 1% 10% 1% 1%

Eggs and chicks 6% &% &% &% 6% 6% &% &%

Fish 2% 2% 2% 2% 2% 2% 2% 2%

Misc. 0.5% 0.4% 0.4% 0.4% 0.4% 0.7% 0.3% 0.3%

ISRAEL’S TO THE UNITED NATIONS FRAMEWORK CONVENTION ON CLIMATE

CHANGE (2015)
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ﬂ _Sn_[ihir station

Eshkol reservoir -
shkol reservoir 1L Sea of Galilee

(Kinneret)

National carrier
108™

Sea of Galilee

2.4-3 Main Water Supply System
WATER AUTHORITY: Water Sector in Israel IWRM Model, 7" World Water Forum 2015
http://www.water.gov.il/Hebrew/ProfessionalInfoAndData/2012/02-1srael%20Water%20Sector%20-%20l
WRM%20Model.pdf

2.4-4
http://www.agri.gov.il/download/files/1612clim.pdf
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2.4-5
http://www.agri.gov.il/download/files/1612clim.pdf
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R&D 2

1/3

R&D

EU

QTL 3

QTL

11
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GHG

R&D

10%

R&D

ICT

1960
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ICT Al loT

Gilat
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2.4.2 ARO Gilat

1 Gilat
ARO Gilat
Gilat
Gilat
Negev
2.4-3
Gilat
Volcani
Gilat
R&D Gilat
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2.4-6

2.4-7

Gilat

Gilat

Gilat

Gilat

ICT
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2.4-6
Water Authority
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2.4-7

Dov Sitton, Advanced Agriculture as a Tool Against Desertification,Israel Ministry of Foreign
Affairs, 2000

http://mfa.gov.il/MFA/Innovativelsrael/Aboutlsrael/Spotlight/Pages/Advanced%20Agriculture%20as%20
a%20To01%20Against%20Desertifica.aspx
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2 Gilat
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ARO 4 R&D

Gilat

Q&A

Growers’  Qrganization

Gilat

14
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Gilat

50
water

Rootstock

FDA

Chloride

Fresh water

32

30

Grafting

30

14
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16

GMO

ICT Al loT

Gilat

Volcani
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2.4.3

water authority

2.4-4

(‘ WATER AUTHORITY

2013

2014

2.4-8

2008

2.4-9
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2.4-8
Water Authority
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Total and per capita water consumption
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2.4-9
2013 2,076
1 2007 2009
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25
50 25 25
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ISRAEL’ S TO THE UNITED NATIONS FRAMEWORK CONVENTION ON  CLIMATE
CHANGE (2015)

163



Israel is a Pioneer in Water Technology
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2.4-10
Water Authority
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Sea water desalination
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2.4-11
Water Authority
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Weather Research Forecast (WRF)
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2.4.4

1 EU
EU
EU 43
EU
2014
EU 28 16.1ha 2013 133ha
1.2ha
2.4-5 EU
(Hifir : B R2)
EU28 H A
2009 2010 2011 2012 2013 2013
s E 13,948 13,757 13,874 13,606| 14,361 81
Fab AL 6, 003 5, 920 7,027 5, 991 6, 652 0.02
ko E 6, 228 5, 333 5,192 5, 501 5, 995 18
TAHE 11,575 10,512 12,515| 11,531| 10,762 344
IFh Lk 6, 312 5, 722 6, 233 5, 462 5, 347 260
¥ HE 2,148 2, 058 1,925 1, 925 2,100 0.2
HE5 2, 547 2, 462 2,521 2,157 2,649 19
b= | 1, 845 1, 682 1,627 1,523 1, 537 75
F1—F 1, 304 1,271 1,339 943 1,324 -
wWAT 1, 207 1,082 1,172 1, 095 1,174 74
A E 1, 205 1,075 1,014 1,011 1,143 -
4 A 796 815 805 769 739 51
A 2,244 2,309 2,325 2, 280 2,241 131
= A 941 960 989 1,030 1,051 145
£ 5, (4 14, 765| 14,827 15,052| 15, 066| 15,240 751
WE FAORR #ror7F7abSn
EU

12

http://mww.maff.go.jp/j/kokusai/kokusei/kaigai_nogyo/k_gaikyo/attach/pdf/eu-1.pdf
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Owverview of national
adaptation strategies and
plans, and o voring.
r.pnrl:lr‘_and owaluation
[MRE) systems in Europe

Adaptation policy

I rational adapcation
strategy (MAS) and
national andfor
secnoral adapeation
plans (MRAPTSAR)

L | Mational adaptatien
arategy (NAS)

G MRE system of
adaptatsn at national
level implemented or
under develppment

[T e palicy

[ cutside coverage

Source:  Updated from EEA, 2014, 201 5a.

EEA Climate Change, impacts and vulnerability in Europe 2016
http://www.eea.europa.eu/publications/climate-change-impacts-and-vulnerability-2016
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Directorate-General for Climate Action

DG CLIMA 2010 2

DG Environment

EU
EU

DG AGRI
CAP

EU

EUETS

Directorate-General for Agriculture and Rural Development
EU
10 4

EU

2.4-6
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2.4-12 2.4-16
Joint Research Center
2.4-12 2.4-16

DG

EUAdaptation
Strategy

2.4-7

Climate ADAPT
2018

LIFE Programme 2.4-18

Rural Development Fund

LIFE

Covenant of Mayors

100

Climate ADAPT 2.4-19
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Map 5.10 Trend in the number of frost-free days, 1985-2014

Trind in the number of
frost-free days. 1385-2014

Dyuiyear
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B a4rmns
Bl ostcos
. o

[] modata

[ outside coverage
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L _ o e S
_. ] DS
RS e L © European Linkn 2016, stairoe: joint Researth Centre

Source:  MARSISTAT database (=L

2.4-12 1985-2014
EEA Climate Change, impacts and vulnerability in Europe 2016
http://www.eea.europa.eu/publications/climate-change-impacts-and-vulnerability-2016
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Trend in Aawering date for
winter wheat. 1985-2014
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2.4-13 1985-2014
EEA Climate Change, impacts and vulnerability in Europe 2016
http://www.eea.europa.eu/publications/climate-change-impacts-and-vulnerability-2016
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Mot The lineas trend in the crop water deficht is expressed in cublc metres per bectane per year (mthasyear. The map provces an eatimate
of the decrease (hiue) or increase [red) of the crop water defich caloulated using the WOFDET model and the [RCS MARS gridded
metenrological data. An increase in thi deficit wil, in water-limited regions. transiate into a corresponding Increase bn irrgation demand.
Areds where the seasonal crop water demand regularly extesds the water availability ane marked by hatching.

Source:  MARSSTAT database,

2.4-14 1995-2015
EEA Climate Change, impacts and vulnerability in Europe 2016
http://www.eea.europa.eu/publications/climate-change-impacts-and-vulnerability-2016
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Projected change in mean waler-Hmited yield of winter wheat by 2030

Percentage
[ Mo wiraer wheae semailazed
o H DD PP (5] Oueside covarage 0 %o 1o 180w
L:F'a“‘“@ __-.,@.Pﬂ 4,'!" a
L @ Curopean Union 2016, source: joint Reseanch Cencre
2.4-15 2030

EEA Climate Change, impacts and vulnerability in Europe 2016
http://www.eea.europa.eu/publications/climate-change-impacts-and-vulnerability-2016
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Projected change of the crop water deficit for grain maize during the growing season, 2015-2045

m*/halyear
[ No grain maize simulated
1‘-'9 O%Q 0":9 0’9 ('\Q (":.Q (%Q [777] Long term crop water demand higher than rainfall {1995-2015)
B P L =
RN [ Ourside coverage O 500 1000 1500km
PRkt

o
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-

© European Union 2016, source: Joint Research Centre

Note: The map shows projections of changes in the crop water deficit for grain maize in the growing season in the 2030s compared with the
reference period centred on 2000 for two different global dimate models. The simulations were performed using the WOFOST model
for the RCMB.5 emissions scenario. Red indicates an increase in the crop water deficit and blue indicates a reduction of the deficit. Areas
where the seasonal crop water requirement regularly exceeds the water availability are marked by hatching.

Source: JRC.

2.4-16 2015-2045

EEA Climate Change, impacts and vulnerability in Europe 2016
http://www.eea.europa.eu/publications/climate-change-impacts-and-vulnerability-2016
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2.4-7

Policy framework
Al A national adaptation strategy has been adopted and/or
A Adaptation strategies Number and scope (% of population or territory covered) of adaptation
A2 strategies adopted at relevant subnational levels, in line with national
multilevel governance arrangements
B1 A national adaptation action plan has been adopted and/or
. . B2 Number and scope of adaptation action plans adopted at local or relevant
B Adaptation action plans subnational levels, and/or
B3 Adaptation action plans adopted at sectoral level, or embedded in sectoral
strategies

Scoreboard

Adaptation Main areas of performance Key domains of relevance
policy-making — —
process N° Definition N° Definition
A central administration body 1a A central administration body officially in charge of adaptation
is in charge of adaptation policy making
policy making and vertical 1b Horizontal (i.e. sectoral) coordination mechanisms exist within
1 and horizontal coordination the governance system, with division of responsibilities
: arrangements are in place . . L . .
Step 1', rang P Vertical (i.e. across levels of administration) coordination
Preparing the with other governmental 1c - AN
bodies mechanisms exist within the governance system
ground for 0
adaptation S:zﬁezogi?; t(iiltglalr?ctierzzteral 2a A dedicated process is in place to facilitate stakeholders'
groups, scie 19 involvement in the preparation of adaptation policies
2 public) are involved in the
preparation of adaptation b Transboundary cooperation is planned to address common
policies challenges with relevant countries
3a Observation systems are in place to monitor climate change,
extreme climate events and their impacts
Systems are in place to 3b Scenarios and projections are used to assess the economic,
ySte P social and environmental impacts of climate change
monitor and assess current - - — —
. : Sound climate risks/vulnerability assessments for priority
3 and projected climate . .
- vulnerable sectors are undertaken to support adaptation decision
change, impacts and 3c - -
- making. The selection of vulnerable sectors may be based on a
vulnerability - - o
lighter pre-screening vulnerability assessment
3d Climate risks/vulnerability assessments take transboundary risks
Step 2- into account , when relevant
AssZss-in Key stakeholders (e.g. from science, administration and the
. 4 . 4a private sector) are involved in defining and working on research
risks and Knowledge gaps on climate riorities
vulnerabilities | 4 change and climate change priort — - -
- - Identified knowledge gaps are used to prioritise public funding for
to climate adaptation are tackled . e . .
4b research on impacts, vulnerabilities and adaptation to climate
change
change
Adaptation relevant data and information is available to all
5a stakeholders (e.g. through a dedicated website or other
comparable means).
Knowledge transfer - — -
- Science-policy interfaces, such as workshops, are in place to
processes are in place to o - . .
5 - - - 5b facilitate dialogue between researchers and decision and policy
build adaptive capacity -makers
across sectors Capacity building activities take place; education and training
5¢ materials on climate change adaptation concepts and practices are
available and disseminated
Step 3: For priority sectors, a range Adaptation options considered are consistent with the results of
e 6 ; L 6a - - .
Identifying of adaptation options is sectoral risk assessments, and with measures and good practices
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adaptation considered, consistent with identified in similar contexts

options the results of sectoral risk The selection of priority adaptation options is based on robust
assessments and taking into 6b methods (e.g. multi-criteria analyses, stakeholders consultation,
account good practices and etc.) and consistent with existing decision-making frameworks
measures 6c Mechanisms are in place to coordinate disaster risk management

and climate change adaptation

Dedicated and adequate A dedicated budget is available for financing
funding resources have been Ta cross-cutting/coordinated adaptation action (e.g. national

7 identified and made available scenarios and climate services, capacity building, website)
to implement adaptation 7b Where relevant, funding is available to increase climate resilience
action in vulnerable sectors

Adaptation has been included in the national frameworks for
8a environmental impact assessments and strategic environmental
assessments
Prevention/preparedness strategies (e.g early warning systems) in
8b place under national disaster risk management plans comprehend
Climate change adaptation is current and projected climate extremes

8 mainstreamed into priority
and key national planning Key land use and resource management planning policies take
and sectoral policymaking 8c into account the impacts of climate change

National policy instruments promote adaptation at sectoral level,
Step 4: 8d in line with national priorities and in areas where adaptation is
Implementing mainstreamed in EU policies
adaptation Adaptation is mainstreamed in insurance or alternative policy
action 8e instruments, where relevant, to provide incentives for investments
in risk prevention
% Adaptation projects are effectively implemented, e.g. as defined
in action plans or sectoral policy documents
b Cooperation mechanisms foster and support adaptation at relevant
Climate change adaptation scales (e.g. local, subnational) _

9 policies, ~ measures  and Procedures or guidelines are available to assess the potential
projects  are  effectively | 9C impact of climate change on major projects or programmes, and
implemented facilitate the choice of alternative options

ad There are processes for stakeholders' involvement in the
implementation of adaptation policies, measures and projects
10. The integration of climate change adaptation in sectoral policies is
a . . . . .y
. monitored, including e.g. by developing relevant indicators
Systems are in place to
mpnitor and report on . 10b Information on adaptation actions is collected and disseminated,

10 | Cclimate change adaptation, including e.g. related expenditures

including adaptation-related
Step 5: expenditures, via relevant o ) o
Monitoring indicators 10¢ Cooperation with regional or local administrations allows to
and collect information on adaptation action at sub-national levels
evaluation Toation T i

ﬁnp?;lg eliztg; esr: Tvivevt%rer 1S 11a AI gﬁsriic;dilca:]er:/eisw of the national adaptation strategy and action

1 adaptation policy_obj:ectivgs P p
2?”26;;:&&%6;g?;tce;eyv;sw 11b Stal_(eholders are involved_in the f_issessment, evaluation and
planned review of national adaptation policy

EU Adaptation Strategy

EU Adaptation Strategy EU Strategy on adaptation to climate change
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{ Eight actions to implement the EU Adaptation Strategy

1 Encourage all Member States to adopt com- 5. Further develop Climate-ADAFT as the ‘one-
prehensive adaptation strategies stop shop' for adaptabon mformation in
2. Provide LIFE funding to supporl capacity Europe
building and step up adaptation action in Eu- 6 Facilitate the climate-proofing of the Com-
rope (2014-2020) mon Agncultural Policy (CAP), the Cohesion
3. Introduce adaptation in the Covenant of May- Policy and the Common Fisheries Policy (CFF)
ors framewaork (2015/2014) (Mayars Adapt 7. Ensure more resilient infrastructure

and the New Covenant of Mayors)) 8 Promote insurance and other financial products
4. Bridge the knowledge gap for resilient investment and business decisions
2.4-17 8
EU

Climate-ADAPT

LIFE

LIFE  The Financial Instrument for the Environment and Climate Action

EU EU
1
2014-2020 LIFE 34 LIFE
NGO
LIFE
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32 million euros have been used to
train farmers on adaptive cultivation
practices

LIFE praojects have influenced policy;
measures have been induded in
Rural Development Programmes

Future funding through NCFF
and traditional LIFE projects

Mora than 25 projects have demon—
strated farming techniques that have
helped EU farms adapt to climate
change

22 million euros have been invested to |_
maks irrigation more efficient

2.4-18 LIFE
European Commission LIFE and climate change adaptation, LIFE Environment
http://ec.europa.eu/environment/life/publications/lifepublications/lifefocus/documents/climatechangeadaptation.pdf

European Regional Development Fund
EU

EU

1975
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European Agricultural Fund for Rural

Development

2020 1000 EU

Covenant of Mayors:

EU
Covenant of Mayors 1
Covenant of Mayors 2020 EU
2020 EU
20
2008 2013 11 1 3,700
5,395

Climate-ADAPT  The European Climate Adaptation Platform
CLIMATE-ADAPT DG CLIMA DG

EU

EU
Climate-ADAPT
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2.4-19 Climate-ADAPT 2017.3.17
http://climate-adapt.eea.europa.eu/
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EU

Joint Research Center

EU

DG SANTE SANTE: The Directorate-General for Health and Food Safety

The EU Strategy on adaptation to Climate Change

Climate-ADAPT

2018
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The LIFE programme LIFE Climate Action sub-programme
LIFE

DG LIFE

European Regional Development Fund

5
LIFE
Covenant of Mayors
2008 Covenant of Mayors 2014 Mayors Adapt
2015 Covenant of Mayors Covenant of Mayors for

Climate & Energy
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Covenant of Mayors
{ Covenant of Mayors
100

Climate ADAPT

Tool
{
{
i Climate-ADAPT
{
Horizon2020%
{
58 2014 2020 7 800 EU 2013
170 {8€ | LSRRI 297€ . BRINA / _— 3 U TRRERRIC 27
fige . BRINBT-Fy 4L REE 16 fE€ . B L 72 R52IT 244 fE€
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2.4.5 CCC

1
3 2
93.6ha 2013
EU28 2
2013
2.4-8
(BifF - B b o)
o [H CIES
2009 2010 2011 2012 2013 2013
NoE 1,408 1,488 1,526 1,326 1,192 81
P 667 525 549 552 709 18
TAE 846 A53 850 72 800 344
[ R 640 606 631 455 558 260
¥ OE 191 223 27 256 213 0.2
£ $L.(4)| 1,385 1,407| 1,385 1,384 1, 394 751
= 127 138 135 138 144 145
+ B 83 91 94 89 85 51
BB 7 7 81 83 83 131
EE: FAO#S
http://www.maff.go.jp/j/kokusai/kokusei/kaigai_nogyo/k_gaikyo/attach/pdf/gbr-1.pdf
CCRA 2012
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CO;

CCC 2008
CCC

CCC

2.4-9

2.4-21 2.4-22

CCRA %

% UK Climate Change Risk Assessment 2017  Synthesis report: priorities for the next five years

https://www.theccc.org.uk/wp-content/uploads/2016/07/UK-CCRA-2017-Synthesis-Report-Committee-on-Climate-C
hange.pdf

https://www.theccc.org.uk/tackling-climate-change/preparing-for-climate-change/climate-change-risk-assessment-20
17/
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5
100
5
5
2.4-23
NAP
NAP 2.4-24 2.4-25
HM Government
Approach to Approach to
2nd round of 3rd round of
ARP repaorting ARP reporting
15t Hational 2nd National
Adaptation Adaptation
Programme Programme
I I | ] ] 1Y ] L ]
12 2013 2014 2015 | 2016 | 2007 | 2008 2005 | 2020
Adaptation SC ASC Evidence Znd ASC
Sub-Committee statutory Report o statutory
Infiorm 2nd LK report on the

report on the
NAP

Risk Palicy
assessment response
2.4-20
CCC
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Monitoring trends in vulnerability

CCRA NAP

Reparting
on progress




A CCRA results - Water shortfalls are projected to T—
~ become much more common in the future i

2.4-21
CCC

Y CCRA results — Soil quality is likely to decline in " camminios sn
. the future 3

changes

Grade 1 land — better
soil quality, high
agricultural quality, used
for arable and
horticultural produce

AW -A T

Grade 5 land - poor
quality soils, low
productivity, used for
rough grazing

I e

-

[

R Source: Keay, O &, kanes, B, I &, Procter,

-:: L., Chapman, V. ard Barrie, |. [2002a) The

impact of climate change on the capabiling
of 5ails for agncuiure & defined by the
Agricubtura Land Classification, Repodt o

Bofra ADAS/University of Cranfield.

I s hgresiiarni

——— | ‘Sowroe;From ks st L 4, ;
Worta; Fromctod ALL Grade (mast lmmwted of o 10 crbenim of the W dies sith deouaghbnes usng rew MOSECS
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2.4-22
CccC
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The 60 or so risks and opportunities can be boiled Comeittea on
down to six key priority areas

Flooding and coastal change risks to communities, businesses and
infrastructure (Ch3, Ch4, Ch5, Cha)

Risks to health, well-being and productivity from high témperatures
Chs, Cha)

- = MORE
of shortages in the public water supply. and for agriculture, ACTION

energy generation and industry (Ch3, Ch4, Ch5, Cha)

NEEDED
Risks to natural capital, including terrestrial, coastal, marine and
frachwater acosystams, soils and biodiversity (Ch3)

Risks to domestic and international food production and trade
{Ch3, Chs, ChT)

wand emerging pests and diseases, and invasive non-native species, || RESEARCH
affecting people, plants and animals (Ch3, ChSs, Ch7) PRIORITY

NOW v RISKMAGNITUDE -~ FUTURE |

on o [0

2.4-23 6
CCC
Actions in the National Adaptation Programme are A
being delivered...

212 On-track

.. although 107 ___s
have no deadline &

32 Revised
ar delayed
3 Dropped
15 Mo update
109 Complete
2.4-24 NAP
CccC ASC (2015) Progress in preparing for climate change
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of policies, and ~200 quantitative indicators

Is progress being made in

1 i i F]
Is there a plan? Are actions taking place? maneging vulnersbiity?

Built environment

Infrastructure

Healthy & resilient
communities

Agriculture & forestry

Matural environment

 prwerpaing_template_ow w2 pog)

Business

] 1009 ' TG ' 1O
Proportion of adaptation priorities

Green:  plans are in place, actions are being delivered, progress is being made
Amber:  adaptation priority has been partially addressed, some evidence of progress in some areas

Red: plans and policies, delivery of actions, or progress in addressing vulnerabilities, are lacking
Grey:  insufficient evidence to form a judgement
2.4-25 NAP
CCcC ASC (2015) Progress in preparing for climate change
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2050

CCC

5-17%

15

2.4-22

24-21

2012

+12%

26
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CCRA 2017
CCRA 2012

5
100
1
2 CCC
100
1
2
5
NAP
5
5
5
2.4-23

ASC
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10
RCP8.5

NAP 2018
CCC 6 NAP

NAP
NAP

3)

National Adaptation Programme 2013 NAP
NAP

NAP

NAP
1)

NAP

2013

2)
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2.4.6 INRA

1
15 EU
EU EU EU 18
2014
5 7 2013
1 2013 3
2.4-10
HifE : 5 R)
7T A B 4
2009 2010 2011 2012 2013 2013
I FE 3,833 3,821 3, 599 4,030 3, 861 81
O #E 1, 288 1,010 878 1,135 1,032 18
ES9HAZL 1,529 1,397 1, 591 1, 561 1, 505 0.02
TAE 3,513 3, 187 3,811 3, 369 3, 361 344
Eh Lk 725 662 744 634 698 260
£ = 559 481 537 546 437 0.2
HE5 B10 589 664 538 552 19
£ O R 2, 266 2,333 2, 436 2, 400 2,371 751
+ A 152 153 157 150 140 51
! 226 225 222 216 212 131
B A 107 102 109 109 112 145
B FAO#KS
http://www.maff.go.jp/j/kokusai/kokusei/kaigai_nogyo/k_gaikyo/attach/pdf/fra-1.pdf
Explore 2070
10 25
30% 30 50%
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2 INRA

INRA ACCAF

INRA
INRA 2

INRA

8,500 2
17
2.4-26

INRA 8 2.4-27

ACCAF Adaptation to Climate Change of Agriculture and Forestry
ACCAF

17 regional centers

SN INRA ¥ THE TERRITORIES

to relay the national strategy
into a local strategy and to
contribute to regional
research, higher education
and innovation dynamics

24-26 17
INRA
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8 metaprogrammes

emerging scientific domains

LY,

ACCAF GISA GloFoodS Siﬁeﬂ

Adoptation to Ciim. Change Integrated management Transition to

Cenomic Selection
of Agricufture and Forestry of animal health global food security

EcoServ MEM SMaCH
Agriculture and forest Diet impacts & determinants: Meta-gmics of microbial Sustainable management
ecosystem services interactions & Lransitions ecosysbems of crop health
2.4-27 8
INRA
2.4-11
2.4-12
2.4-28
2.4-29
Preventive
2.4-30
LACCAVE
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TomGEM

GoodBerry

2.4-32

2.4-12

exreme —[vewrs ———Jseasons gt

Heat wave

Drought

Elevated
temperature

Rainy period

Frost
Hailstarm

2003, 2008, 2015,
2016
2003, 2011, 2015-
2016

2007, 2011, 2015-
2016

2002, 2004, 2011,
2013, 2016

2012, 2016
2008(3), 2009 (5),
2010(3), 2012{4),

2013(3), 2014(4),
2016(2)

End of lune — Early
August

Spring, Summer, Winter

Winter, Spring

Spring, Summer, Fall

End of Winter, Spring
Spring- Summer

INRA
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Maturation,
Physiological stress
Growth, nutrition,
quality, yield
Earlier development
Mild winter == less
pest contral
Flowering, Harvest
(e.g.. grape)

Plant destruction
Localized = Plant
and yield
destruction




2.4-28
INRA

Effects of temperature and precipitation on
major crops vield in Europe (1989-2009)

" S L T — L S [E— L

Clirrute Trisned Bnspac L 1989 1009 M
% r ]

Moore and Lobell, 2015

2.4-29
Moore and Lobell 2015
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Preventive adaptation 4

* Speeding up breeding strategies

= Tolerance (metabolism)
* Change in agricultural practices

= New farming systems
» Change in cultivation area @@
» Crop replacement (e.g., maize -> sorghum) @
# Intra-field (associations, successions, ...},
intra-farm and intra-region diversification @
# New domestications? @@

2.4-30
INRA

Many roads (and reasons) to adapt

Business Radical

as usual AAFCC scope " transformation
- e >

N

. Transformational
* New crop, timber
or livestock species {= TRANSFORM)

+ Diversification
* Agroforestry * New production system
* New livelihoods
* Migration

.
C

2.4-31
INRA Thornton 2014
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Evolution in the beginning of the harvest in Chateauneuf-du-Pape

60ct.]T
15t Oct,
25 Sept. |
21 Sept.
16 Sept.
11 Sept,
6 Sept.
151 Sept.

1950 1960 1970 1980 1990 2000
Since 1945, the date of the first horvest in Chateouneuf-du-Pope vineyards, in Vouciuse,
has advanced by close to 3 weeks. The development cycle of vines shifted due to a gradual
incregse in ambient temperatures,

2.4-32
INRA SCIENCE ADAPTATION TO CLIMATE CHANGE 2015
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INRA

10

15
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Preventive

INRA

LACCAVE

3 5 100
10 50

25 95

1980 2 3

2050
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A.O.P.

7
4

60

i
INRA
5

61

i 2 30
CO;
62

i EU TomGEM
60 2
61 5 80%
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62

i INRA

i EU 6 GoodBerry
19
Omics
INRA
{
{
{ Wheat Initiative 2011
i CAQ40
i
25

INRA

62

205




i

COP21

R&D

2015

INRA
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IPCC 5

WG2
WG3 AFOLU
WG2
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4.1-1

1,000
AgMIP
4.1-1
131
AgMIP
AgMIP
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1.3-1

4.1-2
David
Lobell David Lobell
ARS
David Lobell

INRA LACCAVE

INRA
4.1-2
INRA

INRA LACCAVE
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INRA

ARO Volcani

INRA

ARO Gilat

ARS

ARO Volcani

ARS

ARS

ARO Volcani
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4.2
27

10 1

100

ARO

211

40 60
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2008
1 1
4
5
Climate Smart
INRA
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Climate-ADAPT

Water Efficiency Program



2015 NAP 1 Asc®
2016 2 CCRA ASC
2 CCRA
2017 NAP 2 ASC

2018 2 NAP

2019 NAP 3 ASC
2011 2011-2015
2017 2017-2021

63 ASC Adaptation Sub-Committee

CCcC
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