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Geographical impact

COST Countries : 29

Chair : IT

List of COST country
AT, BE, BG, HR, CY,
CZ, DK, Fl, FR, DE, GR,
HU, IE, IL, LU, NL, NO,
Pl, PT, RO, SR, SK, S,
ES, SE, CH, TR, UK

Non-COST institutions:

National Drought Mitigation Centre, University of Nebraska—Lincoln USA
Lincoln University, Canterbury New Zealand
Joint Research Centre Ispra, Agriculture Unit (ex-Agrifish) Italy

WMO - Agricultural Meteorology Division
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Action participants

100

90 - 38

80 - 78 @ Total of individual
70 - participants

50 - 60 BESRs

50 145

40 - - 5 m Female

30 - 13 1817 21 S @ Non-COST Countries
< iz L e 0

2 Wi 5 5

YR 1 YR 2 YR 3 YR 4

In total 570 participations of NDs and experts to meetings

Total group included 51 ND, 5 external members (WMO, JRC
Ispra, etc.), 5 WG members, 35 invited experts
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Use of COST Instruments

YR 1 YR 2 YR 3 YR 4 Total
No. of MC / WG 5/7 2/8 2/10 1/9 10/34
meetings
No. of STSMs 3 4 7 7 21
No. of 0 2 1 1 4
workshops/
conferences
No. of joint 1 1 1 3 6
publications
No. of training 0 0 1 1 2
schools
early stage 1 1 1 3
researcher
conference
grant
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Chair: Simone Orlandini
Vice-Chair: Pavaol Nejedlik

WG1 Leader: Josef Eitzinger
WG2 Leader: Vesselin Alexandrov, co-Leader:
Elena Mateescu

Pierluigi Calanca
Miroslav Trnka

E @ Management Committee of Action 734

WG3 Leader: Lucka Kaifez Bogatai, co-Leader:

WG4 Leader: Jorgen Eivind Olesen, co-Leader:

Trends in measurements and
estimation of crop water
requirements

May 08, 2009

Workshop on "Capacity
Development for Farm
Management Strategies to
Improve Crop-Water Productivity
using AquaCrop"

May 06, 2009

COST 734 SUMMER SCHOOL:
"Climate Change and Impact to
Agriculture”

Apr 30, 2009

Sth Annual Meeting of the
European Meteorological Society
(EMS) and the Sth European
Conference on Applications of
Matanralame (FCAMY

»
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Training school (1)
Volos (Greece), beginning of July 2009.
20 students, 5 days
“Climate Change and Variability Impact to Agriculture:

data analysis, indices and models, preliminary evaluation of
impacts and adaptations”

1) climate variability (data processing, reanalysis, time series,
stochastic techniques, etc.)

2) climate change (GCM, scenarios, downscaling, climate
forecasting)

3) agroclimatic indices, models, estimation of hazard, remote
sensing technigques

4) introduction to agricultural impacts and adaptation measures

“ COST is supported by 9 ESF provides the EEEDNIT’:EEHN
the EU RTD Framework Programme COST Office through an EC contract FounnsTion
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Keszthely (Hungary), July 2010.  Training school (ii
20 students, 5 days

Climate Change and Variability Impact to Agriculture:

parameterisation of agromet models, the importance of field
experiment and ground truth in remote sensing application,
evaluation of impacts, risk assessment, adaptation measures,
warning systems
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Working Group 2 -
o i COST 734 SUMMER SCHOOL: “Climate Change and Impact to Agriculture”
jorking Group

The Laboratory of school of .

Workina Groun 4 Agricultural Sciences, University of Thessaly, wnat =

COST 734 Meeti \d Events Greece, invites applications for the COST 734 (COST 734 presentation

COETTSA Meeting |  Summer School entitied "Cimate Change and When:
Tmpact to Agri . to be held in July 6 - s

Reports and Presentations 10 2009 in Volos, Greece.

WG members The Summer School will cover issues Contact Kame - "

SRS concerning the evaluation, assessment and a

T modeling of chmate change and variabiity | Add event to calendar | ;3¢ ¥ eposlrh Viennd -
impacts to European agriculture. The Summer bstarcts (published)
School will consist of lectures and practical Aug 24, 2009

sessions from leading scientists on issues such as dimate forecasting and modeling, agrodimatic indices

Trends in measurements and
and modeling.

estimation of crop water
requirements

May 08, 2009

Trends in messurements and Sth Annual Mesting of the
estimation of crop water
requirements

European Meteoralogical Society
(EMS) and the oth European

ADAGIO Symposium Vienna
Extended Abstarcts
(published)

Edited by Pavol Nejediik and
Simone Orlsndini *Survey of
sgrometeorological practices and
applications in Europe regarding
climate changes impacts”

Feb 09, 2009
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Scientific context and objectives
(defined during COST proposal in 2005)

Background: The European agricultural community is requesting
more evidence of climate change and variability. Consequently
the assessment of meteorological impacts on agriculture
represents a main goal for COST 734 with objective evaluation of
current and future climatic conditions by using, harmonising and
Integrating all the available data, methods and technologies.

Brief reminder of MoU objectives: the evaluation of possible
Impacts from climate change and variability on agriculture and the
assessment of critical thresholds for various European areas.

COST is supported by ESF provides the LIROPEAN
the EU RTD Framework Programme 12 COST Office through an EC contract
—OUNDATION
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Future scenarios Reanalysis

Remote sensing,
WGl

weather generators,

Historical data

numerical weather
models

Agroclimatic indices

and simulation models

Current and future agroclimatic
trends

|

Impacts and critical thresholds

l

Risk assessment: strategies, warning
systems
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Future scenarios Reanalysis

W G 2 Remote sens@
Historical data weather generators,

A limatic indi numerical weather
groclimatic indices nodels

Current agroclimatic trends

| wWeG2.1

Impacts and critical thresholds

l

Risk assessment: strategies, warning
systems
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Reanalysis

Remote sensing,

models

Historical data / weather generators,
. . numerical weather
Agroclimatic indices

WG3

Impacts and critical thresholds

l

Risk assessment: strategies, warning
systems
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Future scenarios Reanalysis

Remote sensing,

Historical data / weather generators,
\ \ imatic indi nhumerical weather
and simulation models

Current and future agroclimatic
trends

WG4

Impacts and critical thresholds

l

Risk assessment: strategies, warning
systems
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SCIENTIFIC ACTIVITY

COST is supported by ESF provides the LIROPEAN
the EU RTD Framework Programme COST Office through an EC contract
—OUNDATION



~y t LRI . : L .
EDE CENCE __ European Cooperation in the field of Scientific and Technical Research

Results vs. Objectives

SURVEY OF
AGROMETEOROLOGICAL
PRACTICES AND APPLICATIONS IN . .
EUROPE REGARDING CLIMATE As concerning the phase A (first year),

CHANGE IMPACTS

a book with the results of inventory
phase was edited. It includes the
analysis of answers to five
guestionnaires (titled: Agroclimatic
Indices and Models; Trends in
Agroclimatic Indices and Model
Outputs; Satellite Data Records
sl Survey; Climate Change Scenarios;
Risk Assessment and Foreseen

Impacts on Agriculture)
disseminated among COST 734
countries

2008

CLAVAGRE .o
IMPACTS OF _-=——

CLIMATE CHANGE AND ==
VARSABIITY ON EUROPEAN  “—=
ESSEM AGRECULTURE TS
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Results vs. Objectives
phase B (second and third years)

Time scale

Weatherinput (Daily)

+ Snow cover (presence, duration, start-end)

M + Water balance (ET reference, actual, soil water content)

To address the main goals of the
Action, specific case studies were
identified and structured with the

A Characterstic days
+ Sum of active temperatures and temperatures above thresholds.

+ Drought probability and duration
+ Risk of the frost damage

v:EEEEZIZI32523!%2Zﬁiiiﬁli222322222&2”&‘23 collaboration of Action members
In order to involve the majority of
o the countries. The main aim is

represented by a whole
description of the impacts of
climate change.

QUUU T T T T T T T T T T 1
1955 1960 1965 1970 1975 1980 1985 1990 1985 2000 2005 2010

Time (year)
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Indices and models - WG1

1) Investigate crop yield relations of different indices

2) How different crop models and indices can be combined for
gathering better information on climate change impact
assessments

3) Sensitivity analyses of climate change impact models to
specific extremes

4) Information about available phenological models/indices

COST is supported by ESF provides the LIROPEAN
the EU RTD Framework Programme COST Office through an EC contract
—OUNDATION
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The distribution of the numbers of
agrometeorological indices used In research
according to their purpose

Simulated
crop response

Drought

Direct crop
response

Frost Excess rain

Snow cower

Heat stress
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Reported crop model applications (=10} in European countries

in the COST734 survey (all crops) Use of process
oriented models
In European
countries

Number

DSSAT WOFOST/SUCROS CROPSYST STICS
Crop model or model group

Reported crop model applications in European countries
in the COST734 survey (all models)

Number

wWWheat Maize Grassland Fotato Qilzeed Sugar beet Grape Apple

Crop
COST is supported by ESF provides the
COST Office through an EC contract
—OUNDATION

the EU RTD Framework Programme
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1965
1967
1969
1971
1973
1975
1977
1979
1981
1983
1985
1987
1989
1991

Grapevine
phenology -
bloom

1993

1995

1997
1999

2001

2003

2005
2007

140 - y=-9,741x+ 282,16 * .
R?=0,5658 .

130 -
120 T T T T 1
115 12 12,5 13 13,5 14

Temperature (°C)

+/- Days x 10
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Agroclimatic analysis- WG2

Evaluation of the Current Trends of Agroclimatic Indices and Simulation Model
Outputs describing Agricultural Impacts and Hazard Levels,

1960-2005 potential and actual ETP; proposal of new zoning of agroregions
(north Carpathian region),

Diachronic Stochastic Futures of Drought Monitoring in Greece,
Secular Trend Analysis of Evapotranspiration in Croatia,

Trends of Agroclimatic Indices and Simulation Model Outputs

M COST is supported by ESF provides the LIROPEAN
: the EU RTD Framework Programme COST Office through an EC contract
—OUNDATION
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SPI values in Poland

O Resko
o Chojnice

August
3
o
Gorzow
Wikp. o Plock
O Poznan
o
Zielona
Gora O Lodz
=-0.0278x + 0.568
o Legnica O Wielun y
O Wroclaw 3
[SPI/10 years] Trend significant a at the level of:
| ® =005 4
0,05
0 © a=o0.10

-0,05

Py
B

O statistically insignificant
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Trend of growing degree-days (°C/100 years)
for different temperature threshold (T)
during the year (Y), warm (W), and cold season (C)

(period 1901-2000 in Croatia). Significant trends are bolded

Trend T=5°C T=10°C T=15°c | 1=29°C | t=25°C
viwlclylwlc|y|lwlc|Yy|w]|Y |w
Zagreb-
Gric 201.0 115.6 85.4144.01054 38.6 76.7 71.3 55 350 350 7.6 7.6
Osijek | 134 33 53 129 -24 120 -14 -9§ -0.4-127 -126 -33 -33
Gospic | -14.0 -25. 334 -28.2 -35.5 152 283 -335 07 24 24 -05 -05
Crikvenica| 220.9 143.9 73.6177.7140.1 3421422127.9 11.6 940 0938 211 211
Hvar  |211.5107.5 99.8168.9103.0 67.1126.9 934 3211008 947 313 31.3
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Degree day accumulation — interannual variability
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R-=0.184

Moving mean and standard deviations of the STA index (Montepulciano station). The mean (1955-
1959) is about 1959 °C. The R? shows a significant trend (p<0.01).

COST is supported by ESF provides the LIROPEAN
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Remote sensing - WG2.1

Objective
“How the study of climate change and variability impact on
agriculture can benefit from space”.

“Analysis of the role of satellite data in the suitable models and
Indices for assessing the impact of climate change and variability
on European agriculture”

Deliverable

“Evaluation and assessment of the use of satellite data for agro-
climate research and in particular their integration into high-
guality, globally-integrated climate products”

M COST is supported by ESF provides the LIROPEAN
L the EU RTD Framework Programme COST Office through an EC contract
—OUNDATION
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Status of satellite data for warning purposes for agriculture, in Europe

Among European countries there is a great difference concerning climate and biophysical data
received from satellite sensors or collected as satellite-derived ready products

Main variables collected are Land Surface Temperature and NDVI

In a second series of the climate variables are: cloud products, snow cover, radiation, land cover,
precipitation, evapotranspiration and albedo. Variables collected only in specific cases: Air-
stability, Storm detection, Ozone content, VCI, TCI, Soil moisture, MSAVI, LAI, Degree days,
sea ice and sea wind

SEVIRI/METEOSAT and AVHRR/NOAA are the most popular sensors

MODIS and ASTER onboard TERRA or AQUA platforms are preferred due to easy accessibility via
internet and because their improved spatial, temporal and spectral characteristics

Among the limitations to use satellite data are:
- the need to manage extremely large volumes of data
- restrictions of spatial sampling, resolution and temporal sampling
- accounting for orbit drift and sensor degradation over time
- difficulty of calibrating after launch (e.g., vicarious or onboard calibration)
- the need for significant computational resources for reprocessing

COST is supported by ESF provides the LIROPEAN
the EU RTD Framework Programme COST Office through an EC contract
—OUNDATION
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Potentlal for assimilation of satellite data into models

A large variety of information is freely available for the users who would like to study
vegetation temporal and spatial changes over the last 10-30 years.

Remotely sensed data have been shown to be a useful tool in the assessment of stress caused
by adverse climatic conditions and in crop yield modelling.

For the operational assimilation of satellite image data in crop models there are some new
approaches for data collection and analysis. The most promising solution seems to be the
constellation of identical satellites in the same orbit.

High level remote sensing products are easier to assimilate. Nevertheless, working
with more ‘core’ satellite observations such as low level products can provide
better results, since assumptions made in the satellite product calculation are
avoided.

The assimilation of ‘raw’ remote sensing data, although it can provide better results, is often an
unrealistic approach due to the computing power required.

There are probably enough platforms in space to collect daily 30m spatial resolution data for the
whole of Europe. The effects of cloud cover need to be quantified and some areas of Europe
may be too cloudy to allow weekly observations.

COST is supported by ESF provides the LIROPEAN
the EU RTD Framework Programme COST Office through an EC contract
—OUNDATION
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LAl and Greenness
difference map for
Romania

GREENNESS DIFFERENCE MAP - NDVI 21-31 March 2009, compared to 11-20 March 2009
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WG3 - Future Regional and Local Scenarios

= D1: Collection of climate scenarios for European Regions
Review of available scenarios for Europe (IPCC-AR4, PRUDENCE,
CECILIA, ENSEMBLES)

= D2: Future trends in agroclimatic conditions
Evaluation of agroclimatic indices from LARS-WG scenarios and
comparison with indices obtained from AgriClim and CECILIA

= D3: Assessment of scenarios uncertainties
Evaluation of uncertainties in IPCC-AR4 using MAGICC/SCENGEN ,
discussion of uncertainties in relation to dynamical and statistical
downscaling

COST is supported by ESF provides the LIROPEAN
the EU RTD Framework Programme COST Office through an EC contract
—OUNDATION
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Historical time series (thin black line and thick blue line of the SPI; for
August at Lugano, southern Switzerland, along with the range of
projections (orange domain and red curves corresponding to the

median and lower and upper quartiles) given by 15 transient simulations
from the ENSEMBLES archive.

SPI; (Aug)

1860 1880 1900 1920 1940 1960 1980 2000 2020 2040

year
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WG4 - Risk assessment and foreseen impacts

= A questionnaire survey was used to gather and analyse standardised
Information on vulnerabilities, impacts and adaptation to climate
change for selected crops for European environmental zones
(Olesen et al., 2011)

= Analysis of site and regional crop data responses to climatic varibility
(Peltonen-Sainio et al., 2011)

= A study of agroclimatic conditions under present and projected
climate change conditions over most of the EU and neighboring
countries with special focus on variability and events with lower
probability using a set of eleven agroclimatic indices (Trnka et al.,
2011)

= A comparison of a range of winter wheat crop simulation models
against datasets from North to South in Europe to evaluate the ability
of crop models to simulate crop yield responses across a wide range
of climatic conditions (Palosuo et al., 2011)

M COST is supported by ESF provides the LIROPEAN
: the EU RTD Framework Programme COST Office through an EC contract
—OUNDATION



Expected importance of adaptation measures under the expected
climate conditions for individual crops

winter wheat spring barley

grain maize
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A1l Cultivation timing; A2 New tillage practices; A3 Modification to the fertilisation practices; A4
Modification of crop protection; A5 Introduction of new "climate-proof” cultivars; A6 Soil water
conservation practices; A7 Focus on protection from soil erosion; A8 Operational monitoring of
pests and diseases; A9 Seasonal agrometeorological forecast; A10 Crop insurance
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Reported level of
climate change
awareness among
farmers, agriculture
advisors and
government
officials in 26
countries and the
status of agriculture
adaptation strategy
and education
programs for
farmers.
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Models

APES, CropSyst, Daisy,
DSSAT, FASSET,
HERMES, WOFOST

Crop variables

Grain yield , above-ground
biomass, above-ground
N-uptake, rooting depth,
soil moisture content at
field capacity, phenology

European Cooperation in the field of Scientific and Technical Research

Crop model
Intercomparisons

OVERALL OBJECTIVE: To
compare crop growth simulation
models for predicting yield and
yield variability in response to
climatic factors and possible
adaptation options (shift in sowing,
Irrigation, nitrogen management,
cultivar changes)

M COST is supported by
L the EU RTD Framework Programme

ESF provides the LIROPEAN
COST Office through an EC contract
—OUNDATION



Obgened

Obsened

Obeeued

Model-calculated vs. measured yields

APES

40 D 0 FT0 000
1

0 Z0 {0 0 [0 00m
1

40 {0 0 FTO 000
1

o 1 o 0o oo 1000 1m

Smiaed

COST is supported by
the EU RTD Framework Programme

Obeened

Obeeued

2 {0 0 FTD 1000
1

1

0 2 D 0 T0 1000
1

Mincheberg rainfed
Muncheberg irrigated

CROPSYST DAISY
/f N s
// //
7 . e
- ,/ .E_ % //
*h ,// E_ s’/ro/
st A 3% - £
i’.‘ P = & A" ot
FaL - I Wit
o
- o =_
eﬁo" & E A a .5*’ - o
.. -~ e -
(=] // // -
- -
,‘}/ E — // o
7
/, o
T T T T T T T T T T T T T
o m I 0 SO0 1000 12am Zm I 0 WO 1000 1200
SmiEked SmiEed
FASSET HERMES
/’ 7 e
// //
// E— //
- F b - s
F +” ps -*
& .//_‘ E 1 ‘e A
o LA pee ) o P et iy
AL x'a ] " s et
3 A/" s * g E — - /, = ""‘D‘
o = “om o s ul® A
®, - = & e * E | Yo m ot
(=] s P <@
Ve o rd o]
/// (o] b=/ E - /// &
e
/’ o -

T T T T T T T T T T T T T
o Jm aOm & o oo 120, 2m «am o ;o 100o 120,
Smied SmiEed

* Lednice . .
s ooy Good agreement in yield often
= Bratislava

came at the cost of large

discrepanicies for other outputs

ESF provides the
COST Office through an EC contract

S



CccosE

DISSEMINATION OF RESULTS

phase C (fourth — last - vyear)

- COST is supported by 40 ESF provides the EEEE"
the EU RTD Framework Programme COST Office through an EC contract OLNDATION
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LINKS WITH CURRENT PROJECTS

PRUDENCE, STARDEX, MICE, ACCELERATES, CLAVIER, ENSEMBLES,
CECILIA, ACCRETe , CECILIA, KLIMAZ, IPCC, ENSEMBLES, CLAVIER,
ADAGIO

COST 725 Establishing a European Phenological Data Platform for
Climatological Applications

COST 726 Long term changes and climatology of UV radiation over Europe

COST FP0903 Climate Change and Forest Mitigation and Adaptation in a
Polluted Environment

COST ES0601 Advances in homogenisation methods of climate series: an
integrated approach

COST ES0603 Assessment of production, release, distribution and health
Impact of allergenic pollen in Europe (EUPOL)

n COST is supported by ESF provides the EEEDI‘JT:EEHN
the EU RTD Framework Programme COST Office through an EC contract FounnsTion
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PROJECTS PROPOSALS (EU and National level)

Multiscaling Procedure for Adaptation Measures to Climate Change in
Agroecosystems for Assessing Impacts to Key Sectors in Europe (PROADAPT)
- FP7 - (January 2009).

INTERREG IV C-Project on Water Scarcity and Drought, WaterCoRE - Water
Scarcity and Droughts Coordinated Activities in European Regions proposal in
12 January 2009 (Romania)

From Sweden - The following Report written for Eu-Informal Agriculture Ministry
Meeting: Jennische P., Eckersten H., Fahlbeck, E., Magnusson U., Rabinowicz,
E., 2009. Discussion document for informal meeting of agriculture ministers.
Report to Ministry of Agriculture. Dnr SLU ua 12-851/09. 19 pp

From Bulgaria - Impact of the Climate change on the Agro climatic resources for
sustainable Agriculture development in Bulgaria and Poland

From Slovakia - Project of the Operative Programme supported by the EC from
structural funds was proposed: Impacts of Climate change on various sectors in
Slovakia and possible adaptations.

n COST is supported by ESF provides the EEEDI‘JT:EEHN
the EU RTD Framework Programme COST Office through an EC contract FounnsTion
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EXTERNAL CONTACTS: AEA ENERGY & ENVIRONMENT

AEA is currently worked on the
European Commission project

'‘Adaptation to Climate Change in /}y AEA Energy & Environmernt
the Agricultural Sector’, gathering Qv
information on national agricultural b' \\

adaptive strategies.

AEA invited COST 734 to
participate in this via the use of an Agroutural Segtor
online questionnaire .

AGRI-2006-G4-05

AEA Energy & Environment and
Universidad de Politécnica de Madrid

This questionnaire Is intended to
confirm and expand on the picture
of national adaptation that has
emerged to date.

_ COST is supported by ESF provides the ELAOREAN
the EU RTD Framework Programme COST Office through an EC contract Founnanon
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EXTERNAL CONTACTS: EUROPEAN
ENVIRONMENTAL AGENCY

A collaboration with Climate Change
and Energy Group of European

A Sewwt Sa X Me

Impacts of Europe's

S g B 288 S——

Environmental Agency was also changing climate

defined

EEA intends to include various
Indicators on changes in plant species
and growing season, e.g. in natural
ecosystems and agriculture.

EEA prepared an update/extension of
our previous climate change indicator
report that was published in 2004

- COST is supported by ESF provides the B Z{EE

the EU RTD Framework Programme COST Office through an EC contract OLNDATION
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CONSULTATION ON THE EUROPEAN COMMISSION'S
GREEN PAPER COM(2007)354 ON "ADAPTING TO
CLIMATE CHANGE IN EUROPE - OPTIONS FOR EU

COST 734 Position paper ACTION*

COST 734 welcomes the EU initiative expressed by Green Paper. Four pillars concept addresses all general issues
regarding the climate change impacts and the activities towards the adaptation strategies.

Respecting the projected redistribution in agricultural sources in Europe with possible shift of highly productive areas in
the mode south — north COST734 sees a need for a European coordinated activity in building adaptive strategies.

COST734 feels following issues concerning future adaptive strategies in agriculture should be more specifically
addressed in the Green Paper:

-high need for urgent appropriate and reliable studies on possible impacts of climate
change/variability on the agriculture production, food safety and food trade in Europe
mainly at regional and local levels /pillar 3/

-to define the most vulnerable areas in Europe with the regard to agriculture production
-to define differences within EU27 both existing and projected

-to stress the local dimension and relatively short time line of needed adaptive strategies in
agriculture in Europe

-to address the soil degradation and other issues in soil properties change

-to discuss “what if” option if the increase of global temperature goes exceeds the
desired/projected limit of 2 °C

- COST is supported by ESF provides the EEF@QN%EEN—
the EU RTD Framework Programme COST Office through an EC contract OLNDATION



| Bernard Sequin is
 research director at the
# Agroclim Unit at INRA's
R research centre in

B Avignon

Gennady V. Menzhulin
Director of Research

Bernard Siska NOBEL PEACE
Slovak Agricultural University PRIZE 2007

Q8 The Nobel Peace Prize 2007

"for their efforts to build up and disseminate greater knowledge
about man-made climate change, and to lay the foundations for
the measures that are needed to counteract such change”
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CLIMATE CHANGE
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Change (IPCC)

Biotechnical Faculty, University of

Geneva, Switzerland USA

g e Liubljana
Founded in 1588 -
- .l J ) ESF provides the E‘Elfé%%iﬂﬂ—
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Special Issue of the Annals of the New York Academy of

Sciences entitled "Trends and Directions in Climate Research*

g 342.pdf - Adobe Reader
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TREMNDS AND DIRECTIONS IN CLIMATE RESEARCH

Impacts of Climate Change and Variability
on European Agriculture

Results of Inventory Analysis in COST 734 Countries

Simone Orlandini,” Pavol Nejedlik,” Josef Eitzinger,®
Vesselin Alexandrov,? Leonidas Toulios,® Pierluigi Calanca,
Miroslav Trnka,* and Jergen E. Olesen”

? Department of Agronomy and Land Management, University of Florence, Florence, Italy
5 Slovak Hydrometeorological Institute, Bratislava, Slovak Republic

“ Institute of Meteorology (BOKU-Met), Working Group Agrometeorology, University
of Natural Resources and Applied Life Sciences (BOKU), Vienna, Austria

4 National Institute of Meteorology and Hydrology, Sofia, Bulgaria
‘ National Agricultural Research Foundation (NAGREF), Larissa, Greece
-"Agr\asrope Reckenhol-Taenikon, Research Station ART, Zuwrich, Switzerland

£ Institute of Agriculture Systems and Bioclimatology, Mendel University of Agriculture
and Forestry in Brno, Brno, Czech Republic

i Department of Agroecology and Environment, University of Aarhus, Tjele, Denmark

Climate plays a fundamental role in agriculture because of to its influence on produc-
tion. All processes are regulated by specific climatic requirements. Furthermore, Euro-
pean agriculture, based on highly developed farming techniques, is mainly oriented to
high quality food production that is more susceptible to meteorological hazards. These
hazards can modify environment—genotype interactions, which can affect the quality
of production. The COST 734 Action (Impacts of Climate Change and Variability on
European Agriculture), launched in 2006, is composed of 28 signature countries and is
funded by the European Commission. The main objective of the Action is the evalua-
tion of possible impacts arising from climate change and variability on agriculture and
the assessment of critical thresholds for various European areas. The Action will con-
centrate on four different tasks: agroclimatic indices and simulation models, including
review and assessment of tools used to relate climate and agricultural processes; evalu-
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Joint Symposium with WMO — Agricultural
Meteorology Division

QUARTERLY JOUENAL
OF THE HUNGARIAN METEOROLOGICAL SERVICE

ET on impact of climate risks in vulnerable
?@hmwmwmﬁf—ﬂ ~  areas: agrometeorological monitoring and
*’—ﬂ — I_ - coping strategies.
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Symposium on Climate Change
and Variability-
Agro Meteorological Monitoring
and Coping Strategies for
Agriculture

Oscarsborg, Norway

June 3-6 2008

Organizers:

European Cooperation in the field of Scientific and Technical Research -COST
Management Committee of COST ACTION 734
‘Impact of Climate Change and Variability on European Agriculture’

World Meteorological Organization (WMO)
Commission for Agricultural Meteorology (CAgM)
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Local organizers:

Bioforsk, Norwegian Institute for Agricultural and Environmental Research Bi%rsk
Plant Health and Plant Protection Division

UMB, The Norwegian University of Life Sciences XN
Department of Plant and Environmental Sciences . d
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Bioforsk | Vol. 3 | Nr. 8 | 2008

Symposium on Climate Change and Variability -
Agro Meteorological Monitoring and Coping
Strategies for Agriculture

Oscarsborg, Norway, June 3-6 2008

Book of abstracts
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Impact of Climate Change and Adaptation in
Agriculture

International Symposium, Vienna, 22-23 June 2009

EXTENDED ABSTRACTS
Josef Eitzinger and Gerhard Kubu (eds.)
Institute of Meteorology (BOKU-Met)

Department of Water, Atmosphere and Environment
University of Natural Ressources and Applied Life Sciencas (BOKU)

September 2009

ISSN 19944179 (Print)
ISSN 19944187 (Online)

‘ BOKU-Met Report 17 !

Joint ADAGIO-CECILIA-

WMO-COST734

Symposium

June 22-23 2009, Vienna

Extended abstracts available at:
www.adagio-eu.org

Proceeding will be published in
the special issue of Journal of
Agricultural Science (IF 1.471)
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SATELLITE DATA AVAILABILITY,
METHODS AND CHALLENGES
FOR THE ASSE SSMENT OF CLIMATE CHANGE
AND VARIABILITY IMPACTS ON AGRICULTURE

Edited by:
L eonidas Tonbox md Gheorghe Stas cabie
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COST ACTION 734: Impacts of Climate Change and Variability on
European Agriculture - CLIVAGRI
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CLIMATE VARIABILITY AND
CHANGE AND RELATED IMPACTS ON
AGROECOSYSTEMS
IN SOUTHEAST AND CENTRAL

EUROPE
AS WELL AS IN SOUTHEAST USA

Vesselin Alexandrov

Josef Eitzinger
Gerrit Hoogenboom
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lesen et al. Agroclimatic conditions in Europe under CC

Title: AGROCLIMATIC CONDITIONS IN EUROPE UNDEER CLIMATE CHANGE
Running title: Agroclimatic conditions in Europe vnder COC

Authors: AL kaa‘ . JE. Olesew’, K.C Kersebaum®, A.0. Sﬁmhﬂgj J Eiiz nﬂm"} B. Sezuin’,
P. Peltonen-Sainic”, R RGITE!;"S Ana fgie_':m_'r 3. G"rf.::'ﬁdmr .. D:.r.!:-rm;h" P Hi'm'm.ﬁﬂ‘
J. Balek', H. Ec.ifmrﬂen , E. Cfappef P C.:;rf.:;'m'rr A Gﬂbm" I I’i'e-:‘enr P_ "'-r’ew.'edfr.iﬁ:’
5. .&:.rmfrr‘ , B Laiic™ A Mestre™" LI Rossi? Lo ﬂﬂ"lm" I Alexandrov: D S-E?mem"dov.zi" s
Z Zalud

Global Change Biology; doi: 10.1111/j.1365-2486.2011.02396.x

Coincidence of variation in yield and climate in Europe

Pirjo Peltonen-Sainio®*, Lauri Jauhiainen?, Miroslav TrnkaP®, Jorgen E. Olesen€, Pierluigi Calanca¥,

Henrik Eckersten®, Josef Eitzingerf, Anne Gobing, Kurt Christian Kersebaum?, Jerzy Kozyral,
Suresh Kumar’, Anna Dalla Martak, Fabio Micale!, Ben Schaap™, Bernard Seguin”,
Arne 0. Skjelvag?, Simone Orlandini¥

Agriculture, Ecosystems and Environment 139 (2010) 483-489

Ref.: Ms. No. EURAGR2217R1 Simulation of winter wheat yield and its variability in different climates of
Europe. A comparison of eight crop growth models

European Journal of Agronomy

ESF provides the
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Current perceptions on climate change impacts

and adaptation for arable crops in Europe
J.E. Olesen, M. Trnka

This study was made possible through the joint effort of the COST 734 member countries and
their national delegates. The team of co-authors included in particular:

1. Eitzinger , V. Kazandjiev, V. Vuseti¢, A. Ingver, P. Peltonen-Sainio, B. Seguin,
K.C. Kersebaum, L. Toulios, D. Zoltan, A. Donnelly, F. Rossi, A. Jermuss, S.
Lazauskas, R. Ritter, A.0. Skjelvdg, J. Kozyra, E. Mateescu, M. Rivington, B.
Lalic, P. Nejedlik, A. Utset, A. Iglesias, H. Eckersteen, P. Calanca.

The team of authors was supported by number of collaborators who are acknowledged in the
COST 734 publication p. 328

Agriculture: Crop challenge : Nature Climate Change - Nature Publishing Group#/te. . Pagina 1di 1
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Agriculture: Crop challenge

2id Perking

Mature Climate Ghange (2011)  dot: 10.1038Mmcimate 1042
Fublished 08 February 2041

©rop yields In westem France and acrocs much of Euraps will drop by 2060, uniecs adaptation meacures are adopied.

Climate change expected by 2050 Wil tim preciniiation in many parts. of Eunope, forcing farmers 1o mitigate the: loss of raintal o C———
risk crop falures. L

To estimate future crop yields, Jargen Ole<en, an agronomist at Aarmus Universey, Denmark and his coleagues combined 11

agrocimatic Indces — such as the length of the growing season and the date of e ast frost — gathersd fom 55 sies across e ——)
Eurcpe betwesn 1571 and 2000, wis climate projecions Srom three commony used giobal modeis’. Overall, e results wers

consistent for all climate modets acrss most portions of Eurcpe. The mult-mode| average suggests that by 2050 the growing

seasons In wesiem France and across lange swames of wil become y hotier and drier, substantially reduchg Top yieids uniess
farmers boost =i maksture via Imgation, or plant droughfresisant crops, cpHans at may rot sways be avallabie

Azhaugh encugh 50 produce: rops In most years by the middie of the Century, minfall will probably
Exfibit more year-o-year vanabiEy in the fulune, presenting farmers with a major crop-management chalienge, e researchers contend.

Refarances

1. Trmika, M. ef ai. Agrocimab conditions In Eumpe: under dimate change. Giotal Change Siol dol10.1111].1365-2456 201 1.023%6.x (2041).
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International Congress of Biometeorology
(Tokyo, September 2008)
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COST Action 734: Impacts of Climate Change and Variability on European
Agriculture (CLIVAGRI)

Orlandini Simone’, Di Stefano Valentina
Department of Agronomy and Land Management, University of Florence, Florence, Italy

1. INTRODUCTION

Climate plays a fundamental role in agriculture due to its direct and indirect influence on production.
Physical, chemical and biological processes are regulated by specific climatic requirements, and any
deviation from these patterns may exert a negative influence. Furthermore, European agriculture,
based on highly developed farming techniques, is mainly oriented to high quality food productions, that
are more susceptible to meteorological hazard impacts.

There is considerable evidence that regional variations in climate, particularly the rise of temperature,
have already affected plant systems, increasing the hazard impacts. Examples of observed changes
include lengthening of the growing season, latitudinal and altitudinal shifts of plant range, earlier
flowering, outbreak of plant diseases, acceleration in breakdown of organic matter in soils, and insects
development (Olesen and Bindi, 2002). With respect to the latter for instance, during the period 1964-
2004 in England, a 1°C increase in temperatures can be associated with a 16-day earlier shift in the
first appearance of peach-potato aphid (Myzus persicae) and peak flight time of the orange tip butterfly
(Anthocharis cardamines L.) 6 days earlier (Cannell et al., 1999). More frequent precipitation and
more humid conditions favour the spread of diseases. The highest intensity of rainfall reduces the
infiltration of water in the soil, decreasing the net available soil water content, contributing to an
increase of drought conditions.

At times climate variability can exceed a defined threshold, determining an extreme event. The
perceived severity of said event depends on the vulnerability of the natural environment and human
society. These events always cause very extensive or local hazards with high intensity: drought, frost,
windstorms, heat waves, cold injury, fire, heavy precipitation, floods, snow, wind and hail. The
importance of extreme events derives from their capacity to cause serious damage in very short time
frames. For example, in the late 1990s, a drought that affected the ceniral and the southern paris of

[[€] Microsof... % Pubhblica... Florence ... curriculu... I EA 347.pdf -... = e :5n noo (o s 1038
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Abstract to WCC 3 poster session

COST Action 734

Impacts of Climate change and Variability on European Agriculture

Simone Orlandini®, Pavol Nejedlik?, Jozef Pecho?
University of Florence, Florence, Italyl, Slovak Hydrometeorological Institute Bratislava, Slovakia?

. Within the COST (Cooperation in Science and technology) framework there is a whole European
WO r I d C | | m at e activity regarding the Climate Change and its impact on Agriculture. This Action deals with a
multidisciplinary issue being performed in National and Regional Meteorological and
Hydrological Services (NMHS), Research Centres and Universities in Europe.
C O n fe r e n C e 3 Further to 29 European countries it involves the representatives from the USA, New Zeland and
cooperates also with JRC of the EC and WMO.
The main objective of the Action is the evaluation of possible impacts from climate change and
variability on agriculture and the assessment of critical thresholds for various European areas.
Main activity of the Action concentrates on four different tasks: agroclimatic indices and
S e te m b er 2 009 simulation models review and assessment of tools used to relate climate and agricultural
p processes; evaluation of the current trends of agroclimatic indices and simulation model outputs
describing agricultural impacts and hazard levels; developing and assessing future regional and
G e n ev a local sce_narios of agroclimatic (_:onditions; rigk assessment and foreseen impact_s on agriculture.
The Action has completed the first phase which comprises the survey of the existing methods of
the evaluation of agroclimatic conditions used for different purposes. The focus concentrated on
the agroclimatic indices and simulation models. Further evaluation includes testing of the indices
and models and their use for regional assessment.
Key deliverables of the Action are as follows:
- standardisation and harmonisation of criteria to evaluate the impact of climate change and
variability on agricultural activity;
- determination of the current and future impacts on various European agricultural areas;
- determination of critical thresholds;
- formulation of specific recommendations and assessments for policy makers, extension
services, farmers and other end-users;
-definition of warning systems
First results show different impacts of climate change on the agricultural production through the
regions. The Action entered the second phase of its duration and it will finish in late 2009.

m COST is supported by 56 ESF provides the EEE%EEEEN—
the EU RTD Framework Programme COST Office through an EC contract OLNDATION
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COST 734-CLIVAGRI: Impacts of Climate change and Variability on
European Agriculture

S. Orlandini (1), P. Nejedlik (2), J. Eizinger (3). V. Alexandrov (4). L. Toulios (5), L. Kajfez Bogataj (6). P.
Calanca (7), M. Tmka (8). and J.E. Olesen (9)

(1) University of Firenze, Agronomy and Land Management. Firenze, Italy (simone.orlandini @ unifi.it), (2) Slovak
Hydrometeorological Institute. Bratislava, Slovak Republic, (3) Institute of Meteorology (BOKU-Met), Working group
Agrometeorology. University of Natural Resources and Applied Life Sciences (BOKU), Vienna, Austria, (4) National Institute
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Mendel University of Agriculture and Forestry in Bmo. Czech Republic, (9) Dept. of Agroecology and Eavironment.
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COST is an intergovernmental framework for European Cooperation in Science and Technology. funded by its
member countries through the EU Framework Programme. The objective of COST is to coordinate, integrate and
synthesise results from ongoing national research within and between COST member countries to add value to
research investment. COST Actions aim to deliver scientific syntheses and analyses of best available practice to
aid problem identification, risk assessment. public utilities and policy development.

During 2006, COST Action 734 (CLIVAGRI-Impacts of Climate Change and Variability on European Agri-
culture) was launched thanks to the coordinated activity of 15 EU countries. The main objective of the Action
is the evaluation of possible impacts from climate change and variability on agriculture and the assessment of
critical thresholds for various European areas (COST 734 MoU. www.cost.esf.org). Secondary objectives are:
the collection and review of existing agroclimatic indices and simulation models, to assess hazard impacts on
various European agricultural areas relating hazards to climatic conditions; building climate scenarios for the next
few decades: the definition of harmonised criteria to evaluate the impacts of climate change and variability on
agriculture; the definition of waming systems guidelines. Four working groups, with the integration of remote
sensing sub working group 2.1 were created to address these aims:

WGI - Agroclimatic indices and simulation modeals

WG2 - Evaluation of the current trends of agroclimatic indices and simulation model outputs describing
agricultural impacts and hazard levels

WG3 - Development and assessment of future regional and local scenarios of agroclimatic conditions

WG4 - Risk assessment and foreseen impacts on agriculture

The activity of WGs has been structured like a matrix, presenting on the rows the methods of analysis and
on the columns the phenomena and the hazards. Each intersection point describes the evaluation of past. present
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The Coach House, Dublin Castle,
Monday 7% December 2009
PROGRAMMIE
Registration (Tea and coffes)
‘Welcome

25 Years of Agriculitural Meteorology in lreland
Tom Keans, Mot Sircann jratired) and founding member of AGMET

International Invited Speaker
Impacts of Climate Change and Variability on European Agriculture - CO5T Adion 734
Simone Orlandind, University of Florence

Coffee break and poster session

Invited Speakers

Meteorology and Agricultural Research

Seamus Waish, (imotologist, Met Eireann

Global and regional cimate predictions: Certainties and uncertzinties
Tido Semmier, Climate Modelier, Met Eireonn

Lunch znd paster session

Austin Burke Bronze Medal presentation

Bezegrch prezentations

Using a dynamic system simulation maode| to assess the influence of dimate, soil znd
dimate change on grass-based dairy production

Joanne Fitzgerald, Teogasc [Avstin Burke Bronze Madal 2009 Recpiant)

Comparing the preenhouse pzs balance of managed ecosystems: implications for
mitigation options

Bruce Osbome, LD

Modeling the effects of dimate change on the incidence of pests and diseases: 2
spatial analysis of the potential impacts on Irish agricultural productivity

Cotriona Duffy, NU! Maynooth

The Frontal wawes: how agro-metecrological soence is shaping sgricultural and
environmentzl policies

Rogier Schulte, Teagosc
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SUNDAY, 14 NOVEMBER 2010

Participants arrive In Geneva

MONDAY, 15 NOVEMBER 2010

SESSION 1: OPENING OF THE MEETING

05:00 hrs

05:10 hrs

05:20 hrs

05:35hrs

I SESSION 2: INTRODUCTION

Welcome
A. Tyagl
Worlg Meseoroiogical Organization (WMQ), Swizerland

Welcoms
A. Grobickl
Global Water Partnership (GWP), Swegen

Opening of the Meeting
J. Lengoasa, Deputy Secretary General
World Meteoroiogical Organization (WMO ), Swizerland

Group Photo and Tea'Coffee BEraak

10:00 hrs

10:30 hrs

Drought Management: Current Status and Future Challenges
Don Wiihire
Universily of Nebraska, USA

Pressntation on the Proposal on the Integrated Drought Management Programme
Anla Grobick! and Avinash Tyagl
GWP and WMO
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