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Climate change and biomass production

Climate change 

� Climate change of major importance

� Increasing demand for biomass

� Changes expected

� Increasing crop area

� Less favorable cultivation conditions

� Impact of weather volatility (on prices)
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Source: Langeveld et al., 2003
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Climate change and biomass production

Crop growth affected

� Double CO24concentrations

� Yield increase 15450 %

� Increased temperatures

� Reduction of CO2 effect to 10430%

� Increased spring growth

� Early maturing, faster leaf ageing
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Climate change and biomass production

Crop growth affected

� Water use may remain at comparable levels

� Reduction water use related to CO2 increase

� Increased transpiration and evapotranspiration

� Changes in dynamics of weather parameters 

� Risks of crop failure and loss of product quality 
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Climate change and biomass production

Increasing extremes

� Three years of once in a 1250 yr events in Meuse area

� Precipitation in Netherlands: more water, same number of 
raindays (190142001)

� Temperature rise +1ºC leads to 10% increase of extremes

� UNEP: damage doubling every decade (going to 150 billion
yr 441)
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Climate change and biomass production

Source: Langeveld et al. (2003)



Source: Vorosmarty et al., 
2000 (Science)



Source: Dornburg et al. (2008)
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Weather extremes and water scarcity

Source: De Freiture et al., 2007
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Climate change and biomass production

Crop growth modelling

� Effects of climate change

� Systematic, controlled

� Interactions: G x E

� Assessment, scenarios
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Climate change and biomass production

Crop growth modelling

� Dynamic crop simulation model WOFOST

� Radition, temperature, water limitation, nitrogen

� Increased CO24effects

� Maximum leaf assimilation rate, light response curve

� Reduced transpiration

� Temperature, precipitation, evapotranspiration
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Climate change and biomass production

Crop management

� Winter wheat

� Standard management (120 kg N/ha)

� Poor, coarse sandy soil

� No limitations / N 4 H2O limited

� Irrigation (0 / 60 mm)
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Weather files

� Data derived from Royal Meteorological Institute

� Temperature, precipitation, evaporation, wind

� 197641991 compared to double CO2 (2020)

� De Kooy, Noord Holland

� Scenario: +1oC, strong circulation (G+)
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Impact of climate change on potential production of wheat

0.000

2.000

4.000

6.000

8.000

10.000

12.000

14.000

All Best years Worst years

K
g

 d
m

/h
a

Before climate change After climate change



Climate change and biomass production

BiomassResearch.Eu

Impact of climate change on input delimited yields
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Yield changes in wheat due to climate change
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Yield changes in wheat due to climate change
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Discussion

� Average yield increase in wheat 25%

� Good / bad years diverge

� Potential / input delimited yield levels

� Input availability more important

� Impact on availability / prices

Climate change and biomass production

BiomassResearch.Eu



Conclusion

� Climate change will affect biomass availability

� Increased impact:

� Sensitive crops / soils

� Less inputs applied

Interesting times are ahead of us..
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