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0 COST Is an intergovernmental framework for
European Cooperation in Science and
Technology, allowing the coordination of
nationally-funded researches on a European
level.

o0 COST contributes to reducing the fragmentation
In European research investments and opening
the European Research Area to cooperation
worldwide.
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Objectives: the evaluation of possible impacts from climate change
and variability on agriculture and the assessment of critical
thresholds for various European areas.



COST Countries : 29

Chair : IT

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

Non-COST Iinstitutions:

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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SURVEY OF
AGROMETEOROLOGICAL
PRACTICES AND APPLICATIONS IN
EUROPE REGARDING CLIMATE
CHANGE IMPACTS

Pavel Mejedlik and Simone Orlanding

CLIMATE CHANGE AND = —
VAREADNITY ON EUROPEAN T
AGRICULTURE o

Analysis of answers to five
guestionnaires disseminated to
agronomy experts among COST 734

countries

1.Agroclimatic Indices and Models

2.Trends in Agroclimatic Indices and
Model Outputs

3.Satellite Data Records Survey
4.Climate Change Scenarios

5.Risk Assessment and Foreseen
Impacts on Agriculture
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Source: Survey of agrometeorological practices and
applications in Europe regarding climate change impacts COST 734



Winter Spring Grain

wheat barley Maize Grassland | Grapevine
Alpine North 0.0 0.0
Boreal 0.5 1.0 0.5
Nemoral 1.0 - 1.0 1.0
Atlantic North 0.8 0.8 0.3 1.0 0.5
Alpine South 1.0
Continental 0.4 1.0 1.2 1.2 0.6
Atlantic Central 0.3 0.0 0.7 0.5 0.7
Pannonian 0.7 1.3 1.3 0.4
Lusitanian 1.0 1.0 1.0 0.0
Mediterranean North 0.8 0.7 1.3 0.8 1.0
Mediterranean South 0.8 0.0 0.3 0.8 0.6

Source: Survey of agrometeorological practices and
applications in Europe regarding climate change impacts COST 734



Climate change impacts fot

by agronoir

Growth | Overwin- Suitable | Seasonal Pest& Soil Nitrogen
Duration | tering Frost harv. |variability| Drought | stress Hail Diseases | Weeds | erosion losses
ALN
BOR
NEM | 00l | 0.0
ATN L ] 00l 05 03 00
ALs | 00 0.0 _
CON 0.8 0.6 0.3 0.6
ATC 0.3 0.3 0.7 0.3
PAN 0.0 | 00] 04 0.5
LUS 00| 00 0.0
MDM 0.0 0.0 | 00l  00] 0.0
MDN -0.7 -0.3 0.3 -0 1 0.5
MDS -0.3 0.3 0.0 0.3 0.5 0.5 0.3

RED = Positive values imply
Increases of impacts

GREEN = Negative values imply
decreases of impacts

The Environmental Stratification of Europe

Environmental Zone
I 1 - Apine Nortn

I =0R - Boreat

] NEM - Nemoral
[ AT - Atantic North
[ ALs - Mipine South
I con - Centinental
[ ] ATC- Atantic Central

- PAN - Pannonian

LUS - Lusitanian

[ | AMA- Anatolian
I /oM - Mediterranean Mountains g "
[0 WDN - Meditemanean North <5 g _en—x

| MDS - Mediterranean South

Source: Survey of agrometeorological practices and
applications in Europe regarding climate change impacts COST 734



Changes in the media

selected agroclime
relative to the 1€

Environmental | Effective global | Effective growing Huglin index Date of the last | Proportion of dry | Proportion of dry Proportion of | Proportion of sowing
Zone radiation change |davs change (days) change (% frost change days in AMT days in JTA sowing davs - early | days - fall change
(%) (davs) change (%) change (%) spring change (%) (%)
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AGROCLIMATIC CONDITIONS IN EUROPE UNDER CLIMATE CHANGE, (TRNKA ET AL.,GLOBAL CHANGE BIOLOGY, IN PRESS)



Simulated absolute yields — Winter
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Precipitazioni annue Toscana
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Calculation of rate variation respect surface of 2000

|

Application of variation coefficient on surface
of irrigate culture from Census

Calculation of update surface

4

| Cultral water need at municipal seale | <~

|

Cultural water need in
experimental station




Municipal water need 2000-200k

yact on the water
2Z2z0 and Siena, where
ated to the production of

e and vegetables

B 200 000 - T80 000
T8I 000 - 1 000 000
T 000 00 - 1 260 D00

T 750 000 - T D00 000




Water reservoirs (farm pond) are built to accumulate precipitation.
These Infrastuctures are very simple and can be classified as:

Volume (m3) High (m)
Big dams >1.000.000 >15
Small dams <1.000.000 <15

The small dams include farm ponds. Optimal dimension for cost and

maintenance is about 30.000 ms3.




Farm ponds in Tu

R

stored water Is about
59 million of m3

Source: ARSIA, 2006



Farm ponds can provide the to

required for the irrigation o

Irrigated surface
with farm ponds

75754
Over 100%




Many of the crops currently used for biofuel production (sugar cane, oil palm and maize)
have high water requirements at commercial yield levels.

The processing of feedstocks into biofuels can use large quantities of water

Biofuels production will affect also water quality due to soil erosion, sedimentation and
excess nutrient runoff into surface waters and infiltration into groundwater from increased

fertilizer applications

CROP oéginnuaagle Energy ET Crop ETP Rainfed crop Irrigated.crop water
fuel yield yield equivalent ET requirement

(L/ha) (GJ/ha) (L/1 fuel) (mm/ha) (mm/ha) (mm/ha)  (L/I fuel)

Sugar cane 6000 120 2000 1400 1000 800 1333

Maize 3500 70 1375 550 400 300 857

Oil palm 5500 193 2364 1500 1300 0) 0

Rapeseed 1200 42 3333 500 400 0 0)

Source: IEA, 2007 and FAO



Source: IEA, 2007 modified

Maize

Agricultural residuals

Forest

SRF poplar, willow

Erosion

Row crop; soil uncovered
for long period

Depending on type

Whole-year soil cover

Permanent cover

Soil compaction

Average machinery use

Not heavy machinery use

Deep rooting, permanent
crop

Deep rooting,
permanent crop

Nutrient leaching

High fertilization

Depending on type

Takes a lot of nutrients

Takes a lot of
nutrients

Pesticide pollution

High input use

No additional inputs

No inputs because high
competitive

No inputs because
high competitive

Water abstraction

Irrigated

No additional irrigation

Not irrigated

High water demand
but no irrigation

Link to farmland

High pesticide use, low

No variations

Nesting habitat, winter

Nesting habitat,
winter shelter,

biodiversity weed diversity shelter possible impact on
open landscape
Diversity of crop types DELITEISE) ) il No variations Natural Not very common

regions




WATER and BIOETHANOL pr

To satisfy the goal of Tuscany
region to produce BIOETHANOL
(about 12800 ton) the water need
IS about

160 million of m3




=

Department of Plant; Soil and
Environmen tal Science
DiPSA

ke d

Analysis of drought pe

Imone Orlandini

nent of Plant, Soil and Environmental Science

University of Florence
simone.orlandini@unifi.it



