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Representation of bioenergy plant species in JULES

* Physical/lmechanistic representation of harvests in JULES
* Develop new functionality in JULES for bioenergy yields
 Model integration with UKESM

* Interrogation of large-scale bioenergy scenarios in UKESM, under
climate change

« Explore effects on climate system (biophysical e.g. albedo, hydrology;
biogeochemical e.g. reduced sinks, LUC emissions)




separate land classes and allows
continuous harvesting from litter)

* Periodic harvesting (new): PFT cut to

height, frequency and day-of-year all
user-prescribed per PFT

(leafCi_1+woo0dC¢_1)— (leaf Ce+woodCy)

short height at regular intervals. Harvest

harvest =

At
(rootC¢—1—100tCy)
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short rotation coppicing (3-8 years),
rotation forestry (15-50 years)
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(Clark etal. 2011, Eq. 52) Natural expansion
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« BE crops have large C, which
restricts dv/dt

 Workaround: When crop area

increases, crop PFTs fill new
area (instead of bare soil)

« Simulates plantation of new crop
areas

Assisted expansion
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Miscanthus PFT
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Assusted expansuon
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« Assisted expansion option
facilitates simulating rapid
land-use transitions

 Here BE crop area increases
~250 Mha over 2025-2045

« Allows crop area to die back
in unsuitable environments,
preserving benefit of dynamic
vegetation
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JULES-crop 2

JULES-BE >
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SRC and for
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Forest restoratlon and a
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The biocrop land class :
can also be used to R
represent agroforestry -
or managed forestry

Used here for agroforestry
and silvopasture alongside N
natural forest regeneration e  Reforestation

Sustainable forest
management
Agroforestry
®  Silvopasture
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lnputs and otﬁuts
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Requlred inputs:
harvest day-of-year for each cell and PFT (ancillary)

« frac_biocrop (ancillary or prescribed)

« some PFTs assigned to crop=3 (triffid params)

 Harvest height and harvest frequency (triffid params)

|_ht_compete, |_trif_crop and I_trif_biocrop enabled

|_ag_expand optional

Output variables (kg C or N m-2 (360days)-"):
harvest_biocrop

* harvest_biocrop_gb

« harvest_biocrop_n

harvest_biocrop_n_gb




Evaluation rose suite
Integration into the UM
AMIP-style simulations to explore biophysical impacts

Conservation of biomass for |_ag_expand
Simulations tailored to UK managed forestry
European agroforestry




