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Emissions-driven simulations show big spread in atm CO;
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Flat1 O set of experiments < part of Fast Irack for CMIP/

Emissions [PgC]

Annual Emissions

15
a)
10
5_
O_ ___________________________
_5-
e f]t10
—10 4 = flatl0-zec
—  flat10-cdr
_15 | | | | |
0 50 100 150 200 250

Simulation years

300

Cumulative emissions [PgC]

Cumulative Emissions

4000

W

o

o

o
|

2000 -

1000 -

b)

50 100 150 200 250 300
Simulation years

Sanderson et al. in review



| and carbon sink Increases while emissions Increase
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| and carbon sink starts to decline after net-zero emissions
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Timing of peak land sink varies under more gradualy declining emissions
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Key metrics - CRE and ZEC
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Key metrics - CRE and ZEC
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Global Mean Surface Temperature [K]

Spread In carbon sink + physical climate impacts temperature
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Global Mean Surface Temperature [K]

Spread In carbon sink + physical climate impacts temperature
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Spread across PPE Is large relative to spread across models
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CESM2

CNRM-ESM?2-|

Very different amount and location of land sink across models
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Very different amount and location of land sink across models
Carbon change after |000PgC emissions
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Jotal carbon change after net-zero

Carbon change after net-zero
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Some models show more reversibility than others

Carbon change after cumulative emissions = 0

80

60

40

20

0

L atritude

I
N
O

—40

—60

—80

«—+—— Not very reversible

—— ACCESS-ESM1-5
—— CESM2
—— GFDL-ESM4

—_— (G]SS
= NOrESM2-LM

—— MPI-ESM1-2-LR
—— CNRM-ESM2-1



Initial carbon Big differences Iin carbon

N - pools and responses
20 across models
Fair amount of soll ¢ 22_ L)
carbon to start w o

60

Way less soll
carbon to start

GFDL-ESM4

[— Total' -
B Soil
—-80 ~ Veg -~




Fair amount of soll
carbon to start

Way less soll
carbon to start

CESM2

GFDL-ESM4

380

60 -

40

20

—20 1

—40 -

—60

—80

Inrtial carbon

- Total _
1 Soil

Veg

60

'———1bw[f
B Soil

BN Veg

10 15

80

60

40

20

—20

—40 -

—60

—80

80

—380

Carbon gained
In emissions phase

—
___—"/—
q
0 2 4 6
PgC

0.0 0.5

1.0 15 20 25
PgC

Big differences In carbon
DOOIS and responses
across models

some change In
soll carbon

almost no change
In soll carbon



Many remaining questions!

e \What controls difference in total land sink?

e \What causes variations in the location of the land sink?

e How does location of land sink or source behavior impact T CRE, ZEC?

Models are different = Why models are different
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