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Bloenergy crops

e Second generation high yield cultivars ( grassy and woody )

* Main negative emission technology in low warming scenarios
* Large mitigation potential, especially if coupled to CCS

* Concerns about :

Feasibility

Equity

Land available

Water and nutrient resources

 What are the climate effects of large-scale BECCS cultivation
considering a realistic land use scenario ?



Crops / bioenergy crops in global models
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Models need major improvement & calibration to compute biophysical feedbacks from agriculture
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Yields, biophysical properties & management data
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Incorporating BECCS in a global land surface model
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So now, let’s do climate modeling

IPSL CM5 Earth System Model
LMDZ AGCM coupled with ORCHIDEE-MICT-Bioenergy land surface model
Land-atmosphere coupling with prescribed sea surface temperature

Assume all marginal lands are covered one crop type
- One coupled climate simulation per crop ( 50 years )
- Analyze difference between bioenergy cover and a reference land cover (default crop) -> AT
- Separate local biophysical feedbacks from large scale circulation related feedbacks
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Land use scenarios

Biophysical marginal lands ‘available ’
And suitable land use from two IAM models
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Model evaluation — crop albedo
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Model evaluation — crop evapotranspiration
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Comparison between monthly simulated
evapotranspiration and observed evapotranspiration
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Evapotranspiration (mm day‘1)

N

I

N

(@)

w

-_
L

Model evaluation — bioenergy crops evapotranspiration
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Biophysical climate feedbacks
Here temperature change

C Eucalypt d Poplar&Willow

All crops produce a similar pattern of AT
Mainly cooling of mid latitudes
Warming of the Mediterranean & tropics

Remote effects appear larger than local ones
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Separating local and ‘teleconnections’ effects
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Conclusions

Relatively large biophysical cooling from highly productive bioenergy crops

Crop types matters : local warming from switchgrass, largest local cooling from eucalypt

Local effects smaller than indirect circulation effects, but effect sign generally similar

The large indirect effects poses another climate justice question about BECCS

Perspectives

* Nutrient demand from bioenergy crops and increased N,O emissions

* Irrigation requirements to reach economically viable yields

* Energy input and GHG emissions to produce BECCS

* New climate metrics of BECCS including CO, removal, N,O emissions & biophysical effects
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+ Great support from all the team
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