
Conclusion 
DAISY model indicated the elevated CO2  

compensated the yield losses from higher 

temperatures. SWAT and FASSET however, 

indicated yield decrease or max 7% increase 

despite the elevated CO2. The crop 

responses were not only depended on 

climate projections (temperature and 

precipitation), but also on crop models 

themselves. 
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Fig.2 Relative change in winter wheat yields in four 

time periods during the next century when no CO2 

increase was considered.  

Results 

Climate change predictions by both 

RCMs suggested a consistent increase in 

mean annual temperature. The 

precipitation was characterized by a 

reduction with higher variations in 

comparison to temperature. All three 

crop models indicated similar average 

DM yield over the baseline period at 

approximately 6 Mg ha-1. When the 

future climate variables were 

implemented, the models’ responses 

varied and showed both yield increase 

and decrease.  

 

 

 
 Nitrogen use efficiency 

of winter wheat increased with 

increasing CO2. However, to 

compensate the yield losses due 

to climate change, and to 

maintain the yield levels that are 

to similar today, higher levels of N 

input will be required. This may 

lead to further environmental 

problems due to increased 

leaching. 
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Fig.3 Relative change in winter wheat yields in four time 

periods during the next century under A1B scenario with 

CO2 levels at 460 and 535ppm from 2001 to 2051’ and 

615 ppm at 2051 and onwards. 

 

The extreme events were shown to have 

affected the critical stages of crop 

development, leaf area index, N uptake, 

and N uptake efficiency.  
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A field (4.4ha) on south-west Funen, 

Denmark was selected and delineated 

in SWAT as the study area, where the 

detailed parameterization and 

calibration of the models were 

possible. 

Fig.1 Annual changes in temperature and precipitation 

predicted by two regional circulation models (KNMI & 

METO) in four time periods  under A1B emission scenario. 

The change in both temperature and precipitation is the 

yearly difference between future (four quarters) and 

baseline (1960-1989)  period.   

Methods 
A continuous mono-crop (winter wheat) was 

analyzed for the impact of climate change 

using three crop-soil models: FASSET, DAISY 

and SWAT. Two regional circulation models 

(RCM) with IPCCs’ A1B emission scenario 

were used to create the climate change 

scenarios. Thirty years of daily observed 

climate data that constituted base-line 

period (1960-1989) were used to generate 

synthetic data in a stochastic weather 

generator (LARS-WG).    


