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Agrometeorology
plays an increasing important role

in agriculture and food production !

Why?
Global change 

leads to 
higher risks in agricultural production

and less resources for more people.
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Impacts of climate change on agriculture - World 

FAO, 2007





Increasing 
number of 
Growing 
Degree Days

(Eitzinger et al., 2009)



Change in Heat Days





Soil temperature and wetness vs. soil N-mineralization

Abb. 2.13

(Eitzinger et al., 2009)



Abb. 1.25a und 1.25b

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

(Eitzinger et al., 2009)



High temperatures influencing troposhperic ozone

Abb. 2.7

(Eitzinger et al., 2009)



National yield trends in Europe

(Eitzinger et al., 2009)



AGRICLIM-
INDEX model

Change in 
agroecological
production 
regions

Trnka et al., 2008



(Eitzinger et al., 2009)



Climatic potential for
wine production
in Europe
(Huglin Index)

(Eitzinger et al., 2009)



Change in grassland production potential
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Effect on rain days

• Increased drought risk
• Increased erosion risk
• Increased risk of within season 
drought
• Reduced growing season (too dry)
• Increased average temperatures



Change in days
with crop water
stress in summer 
(Mai-September)

Crop Model: 
ROIMPEL

Simota et al., 2008



Difference water demand 
vs. precipitation
(Simota, 2009)

Decreasing water 
availability for 
irrigation in Europe 
during winter period



Water erosion

Abb. 2.18a

(Eitzinger et al., 2009)



Developement of pests depend on temperature (corn borer)

Abb. 2.33

(Eitzinger et al., 2009)



Diseases: depend on humidity and temperature mainly 
Dürrfleckenkrankheit (Alternaria) bei Kartoffel (Quelle: Glauninger)

Abb. 2.36

(Eitzinger et al., 2009)



Weeds : Example Ambrosia

Abb. 2.38

(Eitzinger et al., 2009)
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Main classes of adaptation (short and long term) 

FAO, 2007
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Low input system solutions (dominating in developing countries)

• Including knowledge on adapted traditional (indigenous) techniques 
or methods

• New low cost "high technology" (e.g. pumps, sensors, ...)

• Interactions with structural changes : Increase farm production 
flexibility (mixed farming, agroforestry, Increase of institutional 
support (micro insurances, ...)





Landscape functions,
biodervisity

Food quality

But is that 
always sustainable ?

Farmers income

Crop yields, 
food production

Risk 
of production ...
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Improving, optimising, ....

..... by increasing the efficient 
use of inputs

(fertilizer, machinery, ...) 
and natural resources

(soil, water, crop, 
microclimate)



Challenges for 
operational agrometeorological application 

and future research

• Monitoring activities: 
Real time and forecasts (drought, extreme weather etc.)

• Decision Support Systems: 
Application and user oriented, economic, short and long term focus

• Climate Mapping: 
High spatial resolution, considering climate change and crop specific aspects

• Improving and combining the tools: 
Remote Sensing, GIS, agrometeorological , crop and irrigation models, 

measurement systems, data transfer and processing etc.









NWP products of interest in NWP products of interest in 
agrometeorologyagrometeorology

•• ShortShort--range weather forecast (out to 5 days)range weather forecast (out to 5 days)

•• MediumMedium--range weather forecast (out to 15 range weather forecast (out to 15 
days)days)

•• Monthly forecast (10 to 30 days)Monthly forecast (10 to 30 days)

•• Seasonal forecast (out to 7 months)Seasonal forecast (out to 7 months)

•• Climate model simulations (decades)Climate model simulations (decades)

Lalic, EMSLalic, EMS1111, September 20, September 201111, , BerlinBerlin, , GermanyGermany

Forecasting weatherForecasting weather ……
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On site measurements are crucial for
many agrometeorological applications
(e.g. crop protection) 





Drought monitoring

(Source: Susnik, Drought Management Center for South eastern Europe 
(DMCSEE); www.dmcsee.org)

Abb. 3.6



Example: Surface Soil Moisture ASCAT Scatterometer 500m
Vs. Soil map 

Combination of
spatial data bases:
High resolution 
water balance



Spatial data into GIS based agrometeorolgical/crop models: 
Long term water stress factor of grassland June 11 2003



The grassland yield model concept
M. Trnka, J. Eitzinger



Outlook :Using GRAM for grassland yield forecasting



Simulated drought damage in Austrian grasslands (Source: 
Schaumberger)

Abb. 2.60
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RCM - Frost risk (Agriclim)

Median = 14 days
Min = 6 days
Max = 38 days

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

Difference between date of the last frost with 
the return probability 2 and 20 years 
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RCM - Sowing conditons (early spring)

Median = 16%
Min = 0%
Max = 53%

Median = 16%
Min = 0%
Max = 60%



Importance of ground truth data: 
Transect measurements for high resolution 
spatial climate mapping

ETgages:

placed in 20m 
and 80 m 
distance from 
the hedgerow 
(lee side)



Wineyard conditions (climatic terroir): 
Daily air humidity in June at 0.5 m (mean 1990-2009)



Remote Sensing Methods: 

Improving knowledge on spatial variabilites of surface 
conditions

Below: Spatial soil varibilities (Hymap, Marchfeld)



Precision farming: Spatial yield distribution, winter wheat

Schaupenlehner et al., 2008
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a)
Crop model applications

Climate change impacts
on winter wheat yields

in Austria
(Alexandrov and Eitzinger, 2001)



Increase of water stressIncrease of water stress
(simulated for spring barley (simulated for spring barley -- eastern Austriaeastern Austria

2050

(Thaler et al., 2008)

Spatial scale:  1:25000 digital soil map – 5 soil classes



Spring wheat yield change (%) 
between minimum and 
conventional tillage for baseline 
(1961-1990) 
and climate change scenario 
(2041-2050 HADCM3-A2)
(Simota, 2009)



Potential deviations between crop models – simulated yield




