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“This is truly a historic moment. For the first time, we 
have a universal agreement on climate change, one of 
the most crucial problems on earth.” 

 
Ban Ki-moon 
United Nations Secretary-General, 
About the Paris Agreement, 12.12.2015 

 



Overview 

 

• Research objectives 

• Integrated assessment framework 

• Selected results 

• Discussion & Outlook 

Results Method Introduction Discussion 



Research objectives 

• Optimal crop production systems 
• Climate change and policy scenarios 

• Risk preferences 

• Environmental outcomes 

 

• Integrated assessment framework 
• Integrating disciplinary data and models 

• Integrating stakeholders’ knowledge 

 

Results Method Introduction Discussion 



Integrated assessment framework 

GCMs 

RCMs 

ACLiReM 

Climate 

change 

models 

CropRota 

EPIC 

Statistical meta-

models of yield 

responses 

Agronomic  & 

bio-physical 

models 

e.g. 

Δ Yield 

Gross margin 

calculations 

Portfolio 

optimiz. model 

CGE 

BiomAT 

PASMA 

Economic 

calculations & 

models 

e.g. 

Δ Gross 

margin 

S
ta

ke
h

o
ld

er
 

in
te

g
ra

ti
o

n
 

Identification of 

relevant 

stakeholders 

Data input 

Practical and 

local knowledge 

Face validation 

of input data & 

model output 

Identification of 

adequate 

communication 

tools 

Reality and 

usability check of 

results 

Spatial/ 

temporal 

analyses & 

Visualization 

Thematic maps 

Spatial cluster/ 

outlier analysis 

Ordered logistic 

regression 

model A
n

al
yt

ic
al

 s
te

p
s 

Face validation 

of model output 

Ex ante 

phase 
In continuum phase 

Ex post 

phase 

Jo
in

t p
ro

bl
em

 fr
am

in
g 

C
om

m
un

ic
at

io
n,

 u
til

iz
at

io
n,

 a
nd

 v
al

or
iz

at
io

n 
of

 r
es

ul
ts

 

e.g. 

Tmax,Tmin 

Precipitation 

Results Method Introduction Discussion 



Selected results 

National 

Focus: Crop yields and 
gross margins  

Regional 

Focus: Soil  water erosion 

 

Mitter, H., Heumesser, C., Schmid, E., 2015. 
Spatial modeling of robust crop production 

portfolios to assess agricultural vulnerability 
and adaptation to climate change. 

Land Use Policy 46, 75–90. 
doi:10.1016/j.landusepol.2015.01.010 

Mitter, H., Kirchner, M., Schmid, E., Schönhart, 
M., 2014. The participation of agricultural 

stakeholders in assessing regional vulnerability 
of cropland to soil water erosion in Austria. 

Regional Environmental Change 14, 385–400. 
doi:10.1007/s10113-013-0506-7 
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Gross margins (€/ha/a) at national level 
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Spatial clusters: Future, With adaptation 

Mean crop yields 

• ~ 6 t/ha/a 

• ~ 12 t/ha/a 

Mean gross margins 

• ~ 400 €/ha/a 

• ~ 700 €/ha/a 
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Crop yields Gross margins 



Future erosion-prone cropland  
 

Conventional tillage 

Results Method Introduction Discussion 

Reduced tillage & 
winter cover crops 



Relevance of the model results for 
stakeholders 

 

• Increase in total crop production until 2040 

• Large spatial heterogeneities 

• Effectiveness of adaptation measures 

• Environmental impacts may increase 

• Assumption: Moderate climate change 

Results Method Introduction Discussion 



The integrated assessment framework 
allows … 

 

• Quantitative, spatially explicit analyses at different scales 

• Analyzing climate change and policy scenario impacts 

• Analyzing environmental impacts 

• Integrating disciplinary data and models 

• Generating systems, target, and transformation knowledge 

• Providing information for stakeholders 
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Research needs 

 

• Additional risk sources 

• Additional adaptation measures 

• Additional data sources 

• Model inter-comparison, multi-model ensembles 

• Communication tools 

Results Method Introduction Discussion 



 

 

 

 
“Finally, and this may be the most important point at the 
present time, the 2 ° limit is a strong call for action, and 
it is understood as such.” 

 
Jaeger and Jaeger, 2010 
Reg Environ Change 11, 15–26 



 

 

 

Thank you! 
 
Hermine Mitter | hermine.mitter@boku.ac.at | www.boku.ac.at 
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