
  
  

Bioenergy Crops Create Cooling Effect on Cultivated Areas
For Prelims: Bioenergy Crops, Biofuels.

For Mains: Bioenergy crops and their impact on climate change.

Why in News

A new study has found that converting annual crops to perennial bioenergy crops can induce a cooling
effect on the areas where they are cultivated.

The researchers simulated the biophysical climate impact of a range of future bioenergy crop
cultivation scenarios. Eucalyptus, poplar, willow, miscanthus and switchgrass were the bioenergy
crops used in the study.
The study also demonstrated the importance of the crop type choice, the original land use type
upon which bioenergy crops are expanded, the total cultivation area and its spatial distribution
patterns.

Bioenergy Crops

Crops from which Biofuels are produced or manufactured are called Biofuel crops or Bioenergy
Crops. “Energy crops" is a term used to describe biofuel crops.

Wheat, corn, main edible oilseeds/edible oils, sugarcane, and other crops are among them.
Biofuels have a number of advantages over fossil fuels, including the ability to burn cleaner and
emit fewer pollutants and greenhouse gases, such as carbon dioxide, into the sky. They're also
environmentally friendly, and energy corporations frequently mix Biofuels with gasoline.
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Key Points

−0.08 ~ +0.05 Global Net Energy Change:
Cultivation area under bioenergy crops occupies 3.8% ± 0.5% of the global total land area,
but they exert strong regional biophysical effects, leading to a global net change in air
temperature of −0.08 ~ +0.05 degrees Celsius.
Global air temperature will decrease by 0.03~0.08 °C, with strong regional contrasts and
inter-annual variability, after 50 years of large-scale bioenergy crop cultivation.

Can Impact Carbon Capture and Storage:
Large-scale bioenergy crop cultivation with carbon capture and storage (BECCS) has been
identified as a major negative emission technology (NET) for removing CO2 from the
atmosphere.

Large Spatial Variations:
Large-scale bioenergy crop cultivation induces a biophysical cooling effect at the
global scale, but the air temperature change has strong spatial variations and inter-
annual variability.
Temperature changes in the bioenergy crop scenarios may have very large spatial
variations and important climate teleconnections to other areas of the globe.

Protect Permafrost from Thawing:
Strong cooling effects in Eurasia, between 60°N and 80°N, may protect permafrost from
thawing or reduce methane emissions from wetlands.
Permafrost is any ground that remains completely frozen—32°F (0°C) or colder—for at least
two years straight.

Eucalypt is Superior to Switchgrass:
Cultivating eucalypt shows generally cooling effects that are more robust than if
switchgrass is used as the main bioenergy crop, implying that eucalypt is superior to
switchgrass in cooling the lands biophysically.
Cooling effects are more for eucalypt and the greatest warming effects are seen for
switchgrass.
Replacing forests with switchgrass not only results in biophysical warming effects but could
also release more carbon through deforestation than converting other short vegetation to
bioenergy crops.
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