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The CESM2-CMIP6 simulates an acceleration in
sea ice decline followed by a recovery
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The CESM2-CMIP6 simulates an acceleration in
sea ice decline followed by a recovery
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The CESM2-CMIP6 simulates an acceleration in
sea ice decline followed by a recovery
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»

o
o
o

o

o
o
N

c\/"\
S
~
E
>
©
E
o
C
<<
«
Q
<
o)
©
©
o)
w

1950 1980 2010 2040 2070 2100 1950 1980 2010 2040 2070 2100
*Baseline: 1940-1969 Year A40°N-70°N average Year

 The Global Fire Emissions Database (GFED) from 1997-2014 was used to produced estimates of

biomass burning (BB) emissions prescribed in the Coupled Model Intercomparison Project Version 6
(CMIP6).
* |tis characterized by increased inter-annual variability in BB emissions, more inline with observations.



The CESM2-CMIP6 simulates an acceleration in
sea ice decline followed by a recovery
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 The Global Fire Emissions Database (GFED) from 1997-2014 was used to produced estimates of
biomass burning (BB) emissions prescribed in the Coupled Model Intercomparison Project Version 6
(CMIP6).

* |tis characterized by increased inter-annual variability in BB emissions, more inline with observations.



This sea ice loss and recovery is also simulated by
other CMIP6 models, although not all
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12 CMIP6 models (first 3 ensemble members only) from 1850 to 2100 have been separated into a Sensitive
or Non-sensitive category depending on if they exhibit an acceleration in sea ice decline from 1997-2009 that

is 100% larger compared to 1978-1990.
* We exclude the period 1991-1996 because of the Pinatubo volcanic eruption and its effect on global climate
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12 CMIP6 models (first 3 ensemble members only) from 1850 to 2100 have been separated into a Sensitive
or Non-sensitive category depending on if they exhibit an acceleration in sea ice decline from 1997-2009 that

is 100% larger compared to 1978-1990.
* We exclude the period 1991-1996 because of the Pinatubo volcanic eruption and its effect on global climate



This sea ice loss and recovery is also simulated by
other CMIP6 models, although not all

N
o

Reference
\ Acceleration

 of 100%

Pinatubo |

— Sensitive — Sensitive
— Non-sensitive — Non-sensitive

1960 1980 2000 2020 1960 1980 2000 2020
*Baseline: 1940-1969 Year +20-year linear trend End Year

Reference
\ 1Acceleration

i+ of 100%

o
o

+

N
o

€

< 3
2 :
13 o)
g ~
c -2.0 —
< E
& o
< o
8 =
= <
o N
N

o
o

12 CMIP6 models (first 3 ensemble members only) from 1850 to 2100 have been separated into a Sensitive
or Non-sensitive category depending on if they exhibit an acceleration in sea ice decline from 1997-2009 that

is 100% larger compared to 1978-1990.
* We exclude the period 1991-1996 because of the Pinatubo volcanic eruption and its effect on global climate



This sea ice loss and recovery is also simulated by
other CMIP6 models, although not all
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12 CMIP6 models (first 3 ensemble members only) from 1850 to 2100 have been separated into a Sensitive
or Non-sensitive category depending on if they exhibit an acceleration in sea ice decline from 1997-2009 that

is 100% larger compared to 1978-1990.
* We exclude the period 1991-1996 because of the Pinatubo volcanic eruption and its effect on global climate



Sensitivity Experiment — Removing the variability
in BB emissions over the GFED era
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Model Experiments

CESM2-CMIP5

CESM2-CMIP6




Removing the variability in BB emissions leads to
reduced Arctic warming and sea ice loss

0
o
N
o

CESM-LE

TN
o
©
o

&
o

6‘ —_
o =
Z‘ X
('U i —
£ 4 £
2 >
S £
(O]
= @]
S 2.0
& 2.0 <
g S
<
(O]
~ 0.0 3
9 O
© 3
< (d))]

o
o

1960 1980 2000 2020 1960 1980 2000
*Baseline: 1940-1969 Year *Baseline: 1940-1969 Year




Removing the variability in BB emissions leads to
reduced Arctic warming and sea ice loss

o)
o
o
o

CESM-LE
— CESM2-CMIP5

TN
o
©
o

&
o

O ©. =
o =
Z‘ X
('U —
£ 4 £
2 >
S £
(O]
= @]
S 2.0
& 2.0 <
g o
<
(O]
~ 0.0 3
9 O
© S
< ()]

o
o

1960 1980 2000 2020 1960 1980 2000
*Baseline: 1940-1969 Year *Baseline: 1940-1969 Year




Removing the variability in BB emissions leads to
reduced Arctic warming and sea ice loss
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Removing the variability in BB emissions leads to
reduced Arctic warming and sea ice loss
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Half of the increased sea ice sensitivity from CMIP5 to
CMIP6 in the CESM?2 is due to improved BB emissions

Sea ice sensitivity to anthropogenic Sea ice sensitivity to global mean
CO, emissions (1979-2014) surface temperature (1979-2014)
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Half of the increased sea ice sensitivity from CMIP5 to
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Sea ice sensitivity to anthropogenic Sea ice sensitivity to global mean
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Half of the increased sea ice sensitivity from CMIP5 to
CMIP6 in the CESM?2 is due to improved BB emissions

Sea ice sensitivity to anthropogenic Sea ice sensitivity to global mean
CO, emissions (1979-2014) surface temperature (1979-2014)
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s there a forced signal in the recent reduced rate
of Arctic sea ice loss?
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s there a forced signal in the recent reduced rate
of Arctic sea ice loss?
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Summary

e The CESM2-CMIP6, as well as a few other CMIP6 models, simulate
that coincides with the start of the GFED era, until the
start of the 2020s.

* We conducted a sensitivity experiment in which
over the GFED period.

* The sensitivity runs show compared to the
CESM2-CMIP6 when the biomass burning variability is removed.

. from CMIP5 to CMIP6 in the CESM can be
attributed to the increased variability in BB emissions during the GFED era.

e Thereis in the recent reduced rate of Arctic sea ice loss.

Contact:
patricia.derepentigny@colorado.edu



