
The Paris climate agreement calls for the world to reach net zero greenhouse gas (GHG) emissions by around 2050 to limit the
worst effect of global warming. But today, annual GHG emissions are still rising. Our first big challenge is to halt that increase.
Annual emissions must peak before they can start to fall. 

Even after annual emissions peak, the world will keep warming. That’s because GHGs will continue to build up in the
atmosphere until we reach net zero emissions. Global temperatures won’t peak until net zero and they might even rise for a
little while longer due to lags in Earth’s climate system. Climate change doesn’t stop on a dime.

This infographic looks at the relationship between peaking emissions and peaking temperatures specifically for carbon dioxide
(CO₂), the most important GHG.  

The graphs below illustrate an optimistic scenario. More pessimistic scenarios would show higher peaks in later decades.

A Peek at Peaking: Exploring the Range of Climate Peaks
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Figure 1 shows worldwide annual
CO₂ emissions from burning fossil
fuels from 1850 to 2100 in billions of
metric tonnes (Gt). The solid line
from 1850 to 2022 shows actual
emissions. The dashed line shows
forecast emissions based a scenario
called SSP1-2.6, one of many
developed by the Intergovernmental
Panel on Climate Change (IPCC). [1] 

Under this optimistic scenario,
annual CO₂ emissions are predicted
to peak before 2030, drop to net zero
around 2080, and then turn negative
after that. Negative emissions would
occur if we pull CO₂ out of the
atmosphere using technologies like
direct air carbon capture.  

Figure 2 shows atmospheric CO₂
concentration in parts per million
(ppm) from 1850 to 2100. 

Atmospheric concentration reflects
the total amount of CO₂ built up in
the atmosphere since pre-industrial
times. Climate scientists use CO₂
concentration to help make
temperature predictions because
higher concentrations cause greater
warming. 

In the scenario shown here, CO₂
concentration won’t peak until about
30 years after emissions peak. 

Figure 3 shows global average
temperatures from 1850 to 2100 in
°C relative to the commonly used
pre-industrial baseline average from
1850-1900. 

Historical temperatures from 1850 to
2023, shown as solid lines, come
from several temperature models.
They converge around 1980 when
worldwide temperature data became
more reliable. 

The dashed line forecast shows
temperatures peaking at about 1.8°C
above the 1850-1900 baseline
around 2075, several years after   
peak atmospheric CO₂ concentration.

Even under this optimistic scenario, it
may take 40-50 years from peak
emissions to peak warming.

Figure. 1: Annual Global CO2 Emissions from Fossil Fuels and Industry. Actual values from
Our World in Data [2]; forecast values based on IPCC scenario SSP1-2.6 (IMAGE model) from
SSP Public Database (Version 2.0) [3], [4]

Figure. 2: Atmospheric CO₂ Concentration. Actual values based on Scripps CO₂ Program [5];
forecast values based on IPCC scenario SSP1-2.6 (IMAGE model) from SSP Public Database
(Version 2.0) [3], [4]

Figure. 3: Global Surface Temperature Increase Above Pre-Industrial Level (1850-1900).
Actual values from EU Copernicus Climate Change Service report Global Climate Highlights
2023 [6]; forecast values based on IPCC scenario SSP1-2.6 (IMAGE model) from SSP Public
Database (Version 2.0) [3], [4]

Notes
Under IPCC SSP1-2.6, average global temperature “Stays below 2.0°C warming relative to 1850–1900 (median) with implied net zero CO₂ emissions
in the second half of the century.” 
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