
GLP 4th OSM 2019

University of Natural Resources

and Life Sciences, Vienna

Department of Economics and Social Sciences

1

Integrated modelling of crop rotation regulations 

to control Western Corn Rootworm under climate 

change in Austria

Global Land Programme: 4th Open Science Meeting 2019

Opportunities of farm and landscape level models in land use science for 

biodiversity and ecosystem service assessment

Katharina Falkner, Hermine Mitter, Elena Moltchanova, Erwin Schmid



GLP 4th OSM 2019

University of Natural Resources

and Life Sciences, Vienna

Department of Economics and Social Sciences

Overview
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- Integrated modelling framework

-Assumptions and scenarios
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-Economic effects

-Western Corn Rootworm (WCR) abundance

Á Conclusions
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The Western Corn Rootworm (WCR; 

Diabroticavirgiferavigifera)

Á non-native species

-origin: North America

- invasive spreading

-ecological and economic damages
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The Western Corn Rootworm (WCR; 

Diabroticavirgiferavigifera)

Á non-native species

-origin: North America

- invasive spreading

-ecological and economic damages

Á Europe

-1st detection in 1992 (Belgrade, Serbia)

- continuous spread westwards
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The Western Corn Rootworm (WCR; 

Diabroticavirgiferavigifera)

Á non-native species

-origin: North America

- invasive spreading

-ecological and economic damages

Á Europe

-1st detection in 1992 (Belgrade, Serbia)

- continuous spread westwards

Á Austria

-1st detection in 2002

-highest economic damages in 2014

-WCR monitoring via pheromone traps
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Influencing factors on WCR spread and infestation

Á Natural spread

Á Maize production intensity (share of cropland under maize production)

Á Climatic conditions

- life cycle development

- climate change Ą northward shift in cropping zones
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Research objectives

We aim at

a) analysing the effect of crop rotation regulations with upper limits for maize shares 

on WCR infestation under climate change in Austria.

b) identifying effective and efficient management strategies to control WCR.

Model design

Á development and calibration of a WCR abundance model

Á application of the WCR model within an integrated modelling framework
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Crop rotation systems

Scenario Upper limit for maize 

in crop rotations

BASE unrestricted

MS50 50%

MS25 25%

MS10 10%

Climatescenarios

Scenario Temperature 

trend

Precipitation 

sums

SIMILAR + 0.05°C/yearresemble the 

past

WET + 0.05°C/yearincrease (+20%)

DRY + 0.05°C/yeardecrease (-20%)
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Economic effects

Changes in net returns by maize restrictions and climate change scenarios.
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Crop rotation scenario

Climate change scenario
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WCR control

ĄDoes WCR abundance decrease under crop rotation systems MS50, MS25 and 

MS10?

WCR abundance
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SIMILAR WET DRY

Crop rotation 

system

High abundance

[hacropland]

Change in high 

abundance [%]

High abundance

[hacropland]

Change in high 

abundance [%]

High abundance

[hacropland]

Change in high 

abundance [%]

REF 88,729

MS50

MS25

MS10

BASE

Source: Own illustration and calculation based on model results.


