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Towards real-time verification of CO, emissions

The Paris Agreement has increased the incentive to verify reported anthropogenic carbon dioxide emissions with
independent Earth system observations. Reliable verification requires a step change in our understanding of carbon

cycle variability.

Glen P. Peters, Corinne Le Quéré, Robbie M. Andrew, Josep G. Canadell, Pierre Friedlingstein, Tatiana llyina,
Robert B. Jackson, Fortunat Joos, Jan Ivar Korsbakken, Galen A. McKinley, Stephen Sitch and Pieter Tans

missions of CO, from fossil fuels and
E industry did not change from 2014 to

2016, yet there was a record increase
in CO, concentration in the atmosphere
“This apparent inconsistency is explained by
the response of the natural carbon cycle to
the 2015-2016 El Nirio event’, but it raises
important questions about our ability to
detect a sustained change in emissions from
the atmospheric record, High-accuracy
calibrated atmospheric measurements,
diverse satellite data, and integrative
modelling approaches could, and ultimately
must, provide independent evidence of the
effectiveness of collective action to address
climate change. This verification will only
be possible if we can fully filter out the
background variability in atmospheric CO,
concentrations driven by natural processes, a
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(0.2-3.8%) and in the rest of the world of
1.9% (0.3%-3.4%) (ref. *). The increased
fssil fuel and industry emissions
technically bring an end to the three
of approximately constant emissions th
persisted from 2014 to 2016. Land-use
change emissions in 2017 should be similar to
their 2016 level”, based on fire observations
using satellite data. When combining CO,
ermissions from fossil fuels, industry, and
Jand-use change, we project 2017 glabal
emissions to be 41.5 4.4 billion tonnes of
€Oy, similar to 2015 levels. Even though the
projected 2017 emissions match those of the
record year in 2015, they are not expected

to increase atmospheric CO, concentration
as much as in 2015 because of reinvigorated
carbon uptake in natural reservoirs after the
2015-2016 EI Nifio event (Fig. 1).
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Fig. 1| Trends in €O, emissions and atmospheric
€O, concentrations. Even though CO,

emissions from fossil fuel and industry, and total
emissians including land-use change, have been
relatively flat from 2014 to 2016, atmospheric
concentrations saw 2 record increase in 2015 and
PO1A (hiaes) dise b E1 Nifis reanditines W avnact
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Warning signs for stabilizing global CO, emissions
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Abstract

Carbon dioxide (CO,) emissions from fossil fuels and industry comprise ~90% of all CO, emissions
from human activities. For the last three years, such emissions were stable, despite continuing growth
in the global economy, Many positive trends contributed to this unique hiatus, including reduced
coal use in China and elsewhere, continuing gains in energy efficiency, and a boom in low-carbon
renewables such as wind and solar. However, the temporary hiatus appears to have ended in 2017. For
2017, we project emissions growth of 2.0% (range: 0.8%—2.9%) from 2016 levels (leap-year
adjusted), reaching a record 36.8 + 1.8 Gt CO,. Economic projections suggest further emissions
growth in 2018 is likely. Time is running out on our ability to keep global average temperature

increases below 2 °Cand, even more immediately, anything close to 1.5°C.
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