
www.cost.esf.org 

European Cooperation in the field of Scientific and Technical Research 

COST is supported by  

the EU RTD Framework Programme 

ESF provides the  

COST Office through an EC contract 

Impacts of Climate Change and Variability on 

European Agriculture: CLIVAGRI ï COST 734 

 

  

  www.cost734.eu 
 

 

Simone Orlandini 

Centre of Bioclimatology 

 University of Florence 

simone.orlandini@unifi.it 



www.cost.esf.org 

European Cooperation in the field of Scientific and Technical Research 

COST is supported by  

the EU RTD Framework Programme 

ESF provides the  

COST Office through an EC contract 

OUTLINE 

COST 734 

SCIENTIFIC CONTEXT 

SCIENTIFIC ACTIVITY 

DISSEMINATION OF RESULTS 

 

 

 

 

 



www.cost.esf.org 

European Cooperation in the field of Scientific and Technical Research 

COST is supported by  

the EU RTD Framework Programme 

ESF provides the  

COST Office through an EC contract 

COST 734 

3 



www.cost.esf.org 

European Cooperation in the field of Scientific and Technical Research 

COST is supported by  

the EU RTD Framework Programme 

ESF provides the  

COST Office through an EC contract 

Impacts of Climate Change and Variability on 

European Agriculture  

CLIVAGRI ï COST 734 
 

 www.cost734.eu 

 

Chair Simone Orlandini  

Vice chair Pavol Nejedlik 

Rapporteur Giampiero Maracchi 

Science Officer Stefan St¿ckrad  

Administrative Officer Sjamsudin Chandrasa  

 START 21 April 2006 END 21 May 2011 

http://www.cost734.eu/


COST is supported by  

the EU RTD Framework Programme 

ESF provides the  

COST Office through an EC contract 5 

COST Countries : 29 

List of COST country 

AT, BE, BG, HR, CY, 

CZ, DK, FI, FR, DE, GR, 

HU, IE, IL, LU, NL, NO, 

Pl, PT, RO, SR, SK, SI, 

ES, SE, CH, TR, UK 

Chair : IT 

Geographical impact 

Non-COST institutions:  
 

National Drought Mitigation Centre, University of NebraskaïLincoln USA 

Lincoln University, Canterbury New Zealand 

Joint Research Centre Ispra, Agriculture Unit (ex-Agrifish) Italy  

WMO ï Agricultural Meteorology Division 
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Action participants 

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 

meetings 

5/7 2/8 2/10 1/9 10/34 

No. of STSMs 3 4 7 7 21 

No. of 

workshops / 

conferences 

0 2 1 1 4 

No. of  joint 

publications 

1 1 1 3 6 

No. of training 

schools 

0 0 1 1 2 

early stage 

researcher 

conference 

grant  

1 1 1 3 
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Training school (i) 
Volos (Greece), beginning of July 2009. 

20 students, 5 days 

ñClimate Change and Variability Impact to Agriculture: 

data analysis, indices and models, preliminary evaluation of 

impacts and adaptationsò 

 

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 techniques 

4) introduction to agricultural impacts and adaptation measures 
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Training school (ii) Keszthely (Hungary), July 2010. 

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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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. 
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Remote sensing,  

weather generators,  

numerical weather 
models 

Reanalysis Future scenarios  

Agroclimatic indices  

 and simulation models  

Current and future agroclimatic 
trends  

Risk assessment: strategies, warning 
systems 

Impacts and critical thresholds  

Historical data  WG1 
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Remote sensing,  

weather generators,  

numerical weather 
models 

Reanalysis 

Agroclimatic indices  

 and simulation models  

Current agroclimatic trends  

Risk assessment: strategies, warning 
systems 

Impacts and critical thresholds  

Historical data  WG2 

Future scenarios  

WG2.1  
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Remote sensing,  

weather generators,  

numerical weather 
models 

Reanalysis Future scenarios  

Agroclimatic indices  

 and simulation models  

Future agroclimatic trends  

Risk assessment: strategies, warning 
systems 

Impacts and critical thresholds  

Historical data  

WG3 
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Remote sensing,  

weather generators,  

numerical weather 
models 

Reanalysis Future scenarios  

Agroclimatic indices  

 and simulation models  

Current and future agroclimatic 
trends  

Risk assessment: strategies, warning 
systems 

Impacts and critical thresholds  

Historical data  

WG4 
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As concerning the phase A (first year), 

a book with the results of inventory 

phase was edited. It includes the 

analysis of answers to five 

questionnaires (titled: Agroclimatic 

Indices and Models; Trends in 

Agroclimatic Indices and Model 

Outputs; Satellite Data Records 

Survey; Climate Change Scenarios; 

Risk Assessment and Foreseen 

Impacts on Agriculture) 

disseminated among COST 734 

countries 

Results vs. Objectives 
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To address the main goals of the 

Action, specific case studies were 

identified and structured with the 

collaboration of Action members 

in order to involve the majority of 

the countries. The main aim is 

represented by a whole 

description of the impacts of 

climate change.  

 

Results vs. Objectives 

 phase B (second and third years) 
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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  
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The distribution of the numbers of 

agrometeorological indices used in research 

according to their purpose 

Drought

Frost

Direct crop 

response

Simulated 

crop response

Excess rain

Snow cover
Heat stress
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Use of process 

oriented models 

in European 

countries 

Models 

Crops 
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Grapevine 

phenology - 

bloom 
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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 

Agroclimatic analysis- WG2 
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SPI values in Poland 

August

y = -0.0278x + 0.568
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Trend of growing degree-days (ÁC/100 years)  

for different temperature threshold (T)  

during the year (Y), warm (W), and cold season (C)  

 

(period 1901ï2000 in Croatia).  Significant trends are bolded 

Trend 
T = 5 ̄ C T = 10 ̄ C T= 15 ̄ C 

T = 20 ̄ C 
T = 25 ̄ C 

Y W C Y W C Y W C Y W Y W 

Zagreb-

Gric  201.0 115.6 85.4 144.0 105.4 38.6 76.7 71.3 5.5 35.0 35.0 7.6 7.6 

Osijek 13.4 3.3 5.3 12.9 -2.4 12.0 -1.4 -9.6 -0.1 -12.7 -12.6 -3.3 -3.3 

Gospic -14.0 -25.1 33.4 -28.2 -35.5 15.2 -28.3 -33.5 0.7 -2.4 -2.4 -0.5 -0.5 

Crikvenica 220.9 143.9 73.6 177.7 140.1 34.2 142.2 127.9 11.6 94.0 93.8 21.1 21.1 

Hvar  211.5 107.5 99.8 168.9 103.0 67.1 126.9 93.4 32.1 100.8 94.7 31.3 31.3 
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Moving mean and standard deviations of the STA index (Montepulciano station). The mean (1955-

1959) is about 1959 ÁC. The R2  shows a significant trend (p<0.01). 

Degree day accumulation ï interannual variability 
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Objective  

ñHow the study of climate change and variability impact on 
agriculture can benefit from spaceò. 

ñAnalysis of the role of satellite data in the suitable models and 
indices for assessing the impact of climate change and variability 

on European agricultureò 

 

Deliverable 

ñEvaluation and assessment of the use of satellite data for agro-
climate research and in particular their integration into high-

quality, globally-integrated climate productsò 

Remote sensing - WG2.1 



www.cost.esf.org 

European Cooperation in the field of Scientific and Technical Research 

COST is supported by  

the EU RTD Framework Programme 

ESF provides the  

COST Office through an EC contract 

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 
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Potential 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 ócoreô satellite observations such as low level products can provide 
better results, since assumptions made in the satellite product calculation are 
avoided.  

 

The assimilation of órawô 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. 
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LAI and Greenness 

difference map for 

Romania 
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ÁD1: Collection of climate scenarios for European Regions 
Review of available scenarios for Europe (IPCC-AR4, PRUDENCE, 
CECILIA, ENSEMBLES)  

 

ÁD2: Future trends in agroclimatic conditions 
Evaluation of agroclimatic indices from LARS-WG scenarios and 
comparison with indices obtained from AgriClim and CECILIA 

 

ÁD3: Assessment of scenarios uncertainties 
Evaluation of uncertainties in IPCC-AR4 using MAGICC/SCENGEN , 
discussion of uncertainties in relation to dynamical and statistical 
downscaling 

 

WG3 ï Future Regional and Local Scenarios 
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Historical time series (thin black line and thick blue line of the SPI3 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.  
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WG4  - Risk assessment and foreseen impacts  

Á 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) 

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

Á 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) 

Á  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) 
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Expected importance of adaptation measures under the expected 

climate conditions for individual crops 

A1 Cultivation timing; A2 New tillage practices; A3 Modification to the fertilisation practices; A4 

Modification of crop protection; A5 Introduction of new òclimate-proofò 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 

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) 
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Model-calculated vs. measured yields 

Good agreement in yield often 

came at the cost of large 

discrepanicies for other outputs  
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DISSEMINATION OF RESULTS 

phase C (fourth ï last -  year) 

 

40 
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LINKS WITH CURRENT PROJECTS 

PRUDENCE, STARDEX, MICE, ACCELERATES, CLAVIER, ENSEMBLES, 

CECILIA, ACCRETe , CECILIA, KLIMA2, 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) 



COST is supported by  

the EU RTD Framework Programme 

ESF provides the  

COST Office through an EC contract 

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. 
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EXTERNAL CONTACTS: AEA ENERGY & ENVIRONMENT  

AEA is currently worked on the 

European Commission project 

'Adaptation to Climate Change in 

the Agricultural Sectoró, gathering 

information on national agricultural 

adaptive strategies. 

AEA  invited COST 734 to 

participate in this via the use of an 

online questionnaire .   

This questionnaire is intended to 

confirm and expand on the picture 

of national adaptation that has 

emerged to date.  
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A collaboration with Climate Change 

and Energy Group of European 

Environmental Agency was also 

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  

EXTERNAL CONTACTS: EUROPEAN 

ENVIRONMENTAL AGENCY 
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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 

ACTIONñ  
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 ς 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 

-ǘƻ ŘƛǎŎǳǎǎ άǿƘŀǘ ƛŦέ ƻǇǘƛƻƴ ƛŦ ǘƘŜ ƛƴŎǊŜŀǎŜ ƻŦ Ǝƭƻōŀƭ ǘŜƳǇŜǊŀǘǳǊŜ ƎƻŜǎ ŜȄŎŜŜŘǎ ǘƘŜ  

 desired/projected limit of 2 ϲC 

COST 734 Position paper 
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Bernard Seguin is 

research director at the 
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