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Carbon balance in the environment
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Carbon balance in the environment
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CO, flux (GtC y1)

Carbon balance in the environment
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Net land-use change CO, emissions (GtC yr?)
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CO, emissions from land use change

L L

Wood/crop = Thcesstioen ]
. L. atellite data (tropics on
FAO forests, harvest, fire ot Zv;ef;ep K
Bookkeeping observed suppression,
biomass shifting |
cultivation
. no
. remote sensing :
Satellite ) management,
for the tropics
no legacy
FAO crops, harvest, fires,
Process modelled N limitation (in
Models . year
biomass some)

All estimates include deforestation, afforestation and forest regrowth after
abandonment of agriculture, but there are differences in land cover change and

biomass data, methods, geographical location, and processes

source: Ciais et al. 2013 IPCC AR5



0.6 -

0.5 -

0.4 -

0.3 -

0.2 -

0.1 -

-0.1 -

-0.2 -

CO, emissions from land use change at the regional level

central
and south Africa Tropical North Eurasia East Asia Oceania
America Asia America
1 2 3 4 I 5 6 7

The agreement is far less good at the regional level
2000 — 2009 for Bookkeeping/Satellite/

source: Ciais et al. 2013 IPCC AR5



CO, flux (GtC y1)

Carbon balance in the environment
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CO, flux (GtC y1)

Carbon balance in the environment
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CO, flux (GtC y1)

Carbon balance in the environment
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CO, flux (GtC y1)

Carbon balance in the environment
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CO, flux (GtC y1)

Carbon balance in the environment
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CO, flux (GtC y1)

Carbon balance in the environment
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CO, flux (GtC y1)

Carbon balance in the environment
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understanding the residual land sink
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model evaluation
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variability in the residual terrestrial sink

all models
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Residual land sink (GtC yr?)

trends and variability in the residual terrestrial sink

carbon budget
model mean
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source: Ciais et al. 2013 IPCC AR5; Trendy DGVM models



Future CO, Pathways
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Projected global average surface temperature change
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Response to atmospheric CO, only
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Response to climate change only
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Climate
response to
CO,

Summary of process in models
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ocean acidification. {6.4}
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Projected global average surface temperature change
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Projected global average surface temperature change
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Projected global average surface temperature change
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Projected global average surface temperature change

6.0 T T
4.3[3.2-5.4]°C

40 § above pre-industrial

€ o0 [ +0.85°C
in 2012 ol

0.0 © 1.6[09-23]°C ]
above pre-industrial

-2.0 ' .

1950 2000 2050

CO, already emitted

during 1870 -2011
515 [445 - 585] GtC

2100

about 3 x historical emissions

about half the
historical
emissions

source: IPCC AR5



compatible emissions for all RCPs

m
change

6.0 T T
370 [340- 145
LIV AU 400] [80-210]
4.0
%) 2012 — 2100
& 20
270 [140-
RCP2.6 410] 55
0.0 e
7 595-
RCP4.5 1005] 15
2.0 . e *
i 1060 [840-
1950 2000 2050 ¢ RCP6.0 1250] -5
1685 [1415-
CO, already emitted LSS 1910] 4>

during 1870 -2011

515 [445 - 585] GtC

source: IPCC AR5



Temperature anomaly relative to 1861-1880 (°C)

Cumulative emissions versus temperature
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Further research need:
How much carbon will be released from permafrost thawing?
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CH, atmospheric growth rate (ppb yr?)

Further research need:
What is the contribution of wetlands to the renewed growth in atm CH,?
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Further research need:
How will ocean acidification affect marine ecosystem services?

a. Surface pH
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Further research need:

How will ocean deoxygenation affect marine ecosystem services?
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oxygen
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change (%)
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Summary and conclusions:

» Ecosystems store (on land) and sequester (in the ocean) large
guantities of C

« Ecosystems are highly variable in time and space, yet their
response to climate change and variability is predictable at the
large scale

« Cumulative C emissions provide the most accurate information
to project temperature changes

« Monitoring vulnerable C pools and fluxes is critical as the
climate evolves

Corinne Le Quéré, Tyndall® Centre
for Climate Change Research
University of East Anglia, UK



