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Science guestions:

A How does the climatearbon feedback evolve century |
century to 23007

A Do ocean and land feedbacks intensify over time?

A What are the implications of loagrm changes in
climate for land precipitation, disturbance regimes anc

terrestrial ecosystem function?
The Community Earth System Model
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Two types of carbon cycle feedbacks influence
the temporal evolution of atmospheric CO,
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Simulation design: Prescribed atm. 0m RCP8.5

Scenario categories

RCP8.5

1007 __ 51000 ppm COeq e
720-1000 pprm 1850-1900
80 - 580-720 ppm i
480-580 ppm

430-480 ppm

Emissions from fossil fuels
and cement (GtCOz/yr)
(@))
o

net-negative global emissions —— =~ 0.9-2.3°C

'20 T T T T T
1980 2000 2020 2040 2060 2080 2100

The Global Carbon Project, 2014



CESM1(BGC) experimental desig

Fully coupled Full CQ andother atmospheric
anthropogenic drivers influenc
radiative transfer,
biogeochemistry responds to
CQ increases

No CQradiative forcing No CQforcing  Non-CQ anthropogenic drivers
iInfluenceradiative transfer,
biogeochemistry responds to
CQ increases

No anthropogenic No anthro. No atmospheric anthropogenic
radiative forcing from  forcing climate change,

greenhouse gases or biogeochemistry responds to
aerosols CQ increases

Validation:

Lindsay et al. (2014), Moore et al. (2013), Long et al. (2&KEppelAlekset al. (2013
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Validation of carbon cycle processes in CE:!

80 a) IN(:I}AJ&I. GIM[I) I I I | b) I(:EISMI | | | | |
w )
60} 1 f - I
6
40} 1 F -
13—
o 20_ _ [ 7 E
2 of 1t 110 =
S o
- 20} 1t 114-5°
_40_ . = _
-6
_60_ . = _
-9
_80 | | | | | | | | | |

JFMAMJJASONDJFMAMJ JASOND
Month
KeppelAlekset al., 2013, Journal of Clima
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Climatecarbon feedback parameters

B t Time Period
arameter 18501999 18502100 18502200 1850-2300

a (K/ppm) 0.0080 0.0048  0.0037  0.0041
b, (PgC/ppm) -0.65 -0.18 -0.02 0.01
b, (Pg Clppm) 1.15 0.77 0.65 0.79

g (PgC/rC) -2.9 -8.5 -16.4 -28.1
¢ (PgCrC) 15 10.1 24.4 36.7
Gain (g) 0013 0034 0056  0.091

g=a(yo+vy)/(m+ po+[L)

Randerson et al., In pres:
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Blue = F& no CQ; Red = FG no anthro.; grey= no CQ¢ no anthro.



Transient Climate Response to
Cumulative Emissions (TCRE)



