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Adverse Weather Impacts

are result of climate variability

Observations
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Observations



Abb. 1.29

Historic climate variability– Central Europe

Reconstructed weather conditions 1505 till 1995 (after Pfister 1999)

Abb. 1.29

(Source: Eitzinger et al., 2009)



Abb. 1.30

Climate variability in history – impact reports

Austrian source from 1292-1343 (after Puntschert 1894)

Abb. 1.30

(Source: Eitzinger et al., 2009)



Abb. 1.11Abb. 1.11

Der „anthropogen“ force of climate change
(Source: IPCC, 2001)



Anstieg der jährlichen Verdunstung des Neusiedlerse es gegenüber der 
Klimanormalperiode 1961-1990 in Prozent
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Forced potential evapotranspiration vs. 1961-1990
(eastern Austria)
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(Eitzinger et al., 2009)



PDSI drought index
under precipitation scenarios eastern Austria (Trnka et al, 2008)



Heat waves in Austria
1954 - 2004

StartClim 2004 / ZAMG



Central European drought impacts on Maize and Wheat 

(exp. yield statistics > 15years)

Maize: April-June

WW: May-June

Lalic et al., 2014



Central European heat impacts on Maize and Wheat 

(exp. yield statistics > 15years)

Maize: 

May-August

Lalic et al., 2014

WW: May-June



Multi-site evaluation

of crop yieldof crop yield

vs. drought

and heat impacts

(based on Austrian 

farm yield statistics)

Bodner et al., 2016)



Abb. 2.7

High temperatures influencing troposhperic ozone

Abb. 2.7

(Eitzinger et al., 2009)



Abb. 2.13

Soil temperature and wetness vs. soil N-mineralizati on

Abb. 2.13

(Eitzinger et al., 2009)



Abb. 2.17

Wind erosion – a combination of drought and wind and soil m anagement

Abb. 2.17

(Eitzinger et al., 2009)



Abb. 2.18a

Water erosion (up to 300t/ha during one precipiataion even t of 80mm/h)

Abb. 2.18a

(Eitzinger et al., 2009)



Abb. 3.16

Mulching and reduced soil cultivation:  Grass soil cover (Mulch) agains soil 
erosion

Abb. 3.16

(Eitzinger et al., 2009)



Abb. 2.33

Developement of pests depend on temperature (corn b orer)

Abb. 2.33

(Eitzinger et al., 2009)
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Radiation frost – May 2012 (Göttlesbrunn)

Summer School, July 2017 Novi Sad
(Eitzinger et al., 2009)



National yield trends in Europe

(Eitzinger et al., 2009)



Adverse weather 

indicators (examples)

Hot spots 

Drought  Drought prone regions, relevant for crop stress and pest development

Heat  Mainly lowland regions; heat stress and fertility impact on several crops; related increased 

ozone levels leading to yield losses

Soil conditions for crop (root) growth All regions with loamy-clay soils (critical temperatures and wetness) and sandy soils (drought)

Heavy precipitation Especially humid regions (alpine and pre-alpine regions); relevant for lodging and diseases as 

well as soil surface hardening

Snow cover conditions In all regions with extreme snow cover variation (too much, too long or too less )

Overwintering conditions Frequency and duration of mild/cold fluctuations during winter; weakening frost hardiness, 

chilling conditions

Humidity and leaf wetness Humid crop growing regions; important conditions for many diseases

Harvest conditions Crop specific, include all weather parameters

Soil workability For soil cultivation and crop management; danger of soil compactionSoil workability For soil cultivation and crop management; danger of soil compaction

Suitable conditions for crop 

management measures

i.e. number of frequency of dry / calm days within certain periods, crop specific

Drying conditions Field drying conditions, relevant for yield quality and diseases (i.e. fusarium)

Frequency of rains Relevant for diseases and pests; biomass accumulation (low radiation and cloudiness)

Frost damage Especially spring crops and orchards; huge damage potential for sensitive crops; strong impact 

of orography

Soil erosion Direct damage and long term effects on soil fertility (and nutrient and water storage capacity); 

strong effect of soil cover and orography

N-leaching Cereals and high yielding crops such as maize; strong impact of soil conditions and crop 

management, high spatial variability

Disease risks Many

Pest risks  Many

(Eitzinger et al., 2016)





Adverse Weather conditions

under Climate Change scenarios
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General climate change impacts 
in European crop production regions (observed)

• Trend to increasing summer droughts and heat days : more
drought stress days for crops

• Increasing length of growing season ; shortening of growing
cycles

• Regional increasing trends in weather extremes (heat, hail,
floods) lead to higher production risksfloods) lead to higher production risks

• Forced changes in occurence of pests, diseases and weeds
due to the warming trend (spatial shifts depending on
elevation)

• Less snow cover and warmer winter periods can increase
disease pressure and change crop timing

• Shift of crop phenology changes timeing of farm management
(shift of crop management, harvest date etc.)



EEA, 2012



EEA, 2012



EEA, 2012

+1°C = +7% water vapour in atmosphere



Abb. 1.25a und 1.25b

Snow cover duration
Ca. -20 days till 2020/50

Abb. 1.25a und 1.25b

(Eitzinger et al., 2009)



RCM - Frost risk (Agriclim)

Difference between date of the last frost with
the return probability 2 and 20 years
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Median = 14 days
Min = 6 days
Max = 38 days

Median = 16 days
Min = 7 days
Max = 33 days

(Eitzinger et al., 2009)



Main CC impacts on agriculture in Europe  

• Summer drought and heat are the most negative impacts on
crop production potentials, especially for summer crops.

• Soil conditions (water storage capacity) plays an increasing
important role for differentation of production potential .

• Many regions with increasing mean production potential (cool-
humid regions (e.g. alps), which could be used due to existin g
well developed agricultural infrastructure (e.g. introduction ofwell developed agricultural infrastructure (e.g. introduction of
high yielding crops such as maize production)

• Soil erosion will be an specific problem to be adressed in many
Central European regions due to increasing heavy precipita tion
and winter precipitation, especially in hilly terrain.

• Permanent grasslands will decrease in production potential in
many semi-humid regions. Large land use changes could
follow in the long term.

• Increasing potential growing areas of permanent crops (wine)



Thank you !
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