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S Will we ever be able to accurately predict the future
land carbon sink?
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But we can probably figure out what observational
are needed to better its impact on
future anthropogenic climate change







the Question of an Increase of Atmospheric CO, during the
Past Decades

By ROGER REVELLE and HANS E. SUESS, Scripps Institution of Oceanography, University
of California, La Jolla, California

(Manuscript received September 4, 1956)
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Because of the peculiar buffer mechanism
of sea water, however, the increase in the
partial CO,, pressure is about 10 times higher
than the increase in the total CO, concentration
of sea water when CO, is added and the
 alkalinity remains constant (BucH, 1933, see
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The Concentration and Isotopic Abundances of Carbon
Dioxide in the Atmosphere

By CHARLES D. KEELING, Scripps Institution of Oceanography, University of California,
La Jolla, California

(Manuscript received March 25, 1960)
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JEIVINEIE Global carbon budget

PROJECT

The cumulative contributions to the global carbon budget from 1870
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IRIVIILILIE Fate of anthropogenic CO, emissions (2006-2015)
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annual mean growth rate of CO, at Mauna Loa

o
e
-1
=
-n
-
-4
=
-
B

—A
-
-n
-
-1
—
-
-
.
-

—e
B
.
-4
-
B
-4
-n
-
B

—d
-1
=
B
ER
-1
=
=
B
-

p—
=
-
E
—
-
-
B
.
e

—e
-
.
-
R
-
.
—

3.0

©

2.5

2.0

1.5

p -
@
]
>
—
@
Q
E
o
Q

1.0

0.5

lllllllllllllllllllllllllllllllll

February 2017

| [t [EE) [ | LI L L LI I B | L B B | I B L L LI L]
! | I I | I I

0.0

ll.l.LLLLLJ.J.J.J.LLL&LLLJ.J.LLLLL.I.‘L.L.I.J..I..I.LLLLLLLllLl&LLLLLlL&LL.I..l..l._

1960 1970 1980 1990 2000 2010




GLOBAL CARB
PROJ

(Ml Global carbon budget

ECT

The carbon sources from fossil fuels, industry, and land use change emissions are balanced by
the atmosphere and carbon sinks on land and in the ocean
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| = =Fossil fuel emissions
—ODSErved CO 5 growth rate

Multi-model ensemble

Emissions (PgC yr ')
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Forests in Flux
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cumulative uptake (Pg C)
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(Data accessed in May, 2015)

Length of Operation (year)

@® 15+yr
© 10-15yr
o 5-10yr

4000 4 | 4 15y

Precipitation (mm yr")

Mean Air Temperature (° C)




-100+F
S -200}
B
£
@)
o -300F
L
2
- —400f
g
20+ &
) g
o -
-
O O 1 1 1
r 1f 1+ 0 1 2 3 v 5 2000 2005 2010
o Change in W
X (g C per kg H,0O hPa yr) o Year
2 ~
O = o
- e o —
= — =
=
Q
2
& -—10f
S
Mean slope = 0.96 (0.17) g C per kg H,O hPa yr

2000 2005 2010

Year

1595
Keenan et al 2015




I
Net Carbon Uptake Anomaly @ sites (EC)
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Warm & early Meteorological Heat wave

spring drought
Soil erosion /
degradation
+ to @ %
(H + LE) T (H+LE) - +
Sensible heat flux Soil + Sensible heat flux Plant mortality
t Evapotranspiration -4 mo/s'z‘u.r © Evapotranspiration
deficit + =) ~
T - - Plant health
* * + Plant growth
Plant activity & growth Plant activity & growth t =) A~
Net carbon uptake Net carbon uptake
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Ecosystem respiration Ecosystem respiration outbreaks
Spring Summer Longer term effects

* Climate effects on ecosystem carbon fluxes are shown only in qualitative terms. Individual fluxes might be affected differently by climate extremes (see text).
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Predictability

Human

Seasonal and
diel variability
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Wind forcing

Interannual
variability

Impacts of
global change

Nutrient delivery
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Model attributg Vegetation
dynamics

Planktonic Disturbance
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Disturbance-
recovery

Potential influence on future carbon trajectory

Yigi Luo et al., NACP meeting
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