
Emergent Constraint Developed from CMIP5 ESMs
An emergent constraint based on
carbon inventories was applied to
constrain future atmospheric
CO2 projections from CMIP5
ESMs.
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b) 2100

R2 = 0.54

I Much of the
model-to-model variation
in projected CO2 during
the 21st century is tied to
biases that existed during
the observational era.

I Model differences in the
representation of
concetration–carbon
feedbacks and other
slowly changing carbon
cycle processes appear to
be the primary driver of
this variability.

I Range of temperature
increases at 2100 slightly
reduced, from 5.1 ± 2.2◦C
for the full ensemble, to
5.0 ± 1.9◦C after applying
the emergent constraint.

Probability Density of Atmospheric CO2 Mole Fraction

CO2 Mole Fraction (ppm)

D
en

si
ty

520 540 560 580 600 620 640 660 680 700

0.
00

0.
02

0.
04

0.
06

0
2

4

F
re

qu
en

cy

Multi−model PD
Multi−model Mean
CCTM PD
CCTM Prediction

a) 2060

CO2 Mole Fraction (ppm)

D
en

si
ty

750 800 850 900 950 1000 1050 1100 1150

0.
00

0
0.

00
5

0.
01

0
0.

01
5

0.
02

0
0.

02
5

0
2

4
6

F
re

qu
en

cy

b) 2100

Best estimate using Mauna Loa CO2

At 2060: 600 ± 14 ppm, 21 ppm
below the multi-model mean

At 2100: 947 ± 35 ppm, 32 ppm
below the multi-model mean
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