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How do we detect that an abrupt
shift has occurred?
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Model Information

¢ Joint UK Land Environment Simulator

(JULES) is forced with climate change Standard
from 2 members of the HadRM3-PPE- configuration - 3.5K
UK ensemble (part of UKCPQ9). climate sensitivity

®* Both of these force JULES with fixed, Largest climate
present day CO2 and A1B (balanced) change - 7.1K
CO2 growth. This gives 4 simulations climate sensitivity
In total.

®* Vegetation is driven by the TRIFFID DGVM.

Broadleaf trees ® Calculates COz: fluxes, heat, water, etc between
Needleleaf trees atmosphere and land and models 5 PFTs.
C3 grasses
C4 grasses ®* Land mask prevents vegetation growing in urban
Shrubs areas.

®* Runs at 1.5km x 1.5km resolution - 77980 land grid
boxes.
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Variance

3.5K Const. CO2 - AR(1)
AS>0: 13, AS<0: 143

Kendall tau

3.5K Const. CO2 - Var
AS>0: 13, AS<0: 143

Traditional shifts

3.5K A1B CO2 - AR(1)
AS>0: 545, AS<0: 0

7.1K Const. CO2 - AR(1)
AS>0: 474, AS<0: 91

Kendall tau

3.5K A1B CO2 - Var
AS>0: 545, AS<0: 0

Kendall tau

7.1K Const. CO2 - Var
AS>0: 474, AS<0: 91

7.1K A1B CO2 - AR(1)
AS>0: 296, AS<0: 0

Kendall tau

7.1K A1B CO2 - Var
AS>0: 296, AS<0: 0

Kendall tau
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Summary

®* We use a novel detection algorithm to find a number of different shifts in
modelled vegetation carbon in Great Britain under future climate change.

®* These shifts are not linked to shifts in climate and are a truly non-linear
response (not shown).

®* There iIs potential in early warning signals, particularly for increasing abrupt
shifts.
®* This may be linked to the vegetation type that is associated with the shift, i.e.
grasses potentially show promising signs.
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