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A recent article in the New York Times used some nifty graphics to illustrate how far off course the
world remains from preventing drastic global warming – nearly two years after the Paris climate
agreement and as nearly 200 countries are meeting right now in Bonn to flesh out the next level of details. The
data came from the Climate Action Tracker, which tracks global progress towards holding temperature
increases to under 2oC. Their GHG emissions scenario data for 2016 is readily available here in a
spreadsheet, which made it easy for me to adapt their data and use ClimateSim to simulate the
scenarios. The scenarios include: current policy projections (based on current policies that are in place
around the world), Paris pledges (unconditional pledges or promises made by governments, including
the Intended Nationally Determined Contributions), 2oC efforts (emission reduction efforts to keep
warming under 2oC), and 1.5oC efforts (emission reduction efforts to keep the warming under 1.5oC).
These four scenarios have now been added to the built-in scenarios in ClimateSim, so you can simply
select each one and simulate it. I assumed that the CH4 and N2O emissions would remain constant at
2011 levels, and only the CO2 would vary between 2012 and 2100. For the four scenarios outlined
above, here are the annual global emissions based on the mean or median of data series. Note that each
emission scenario is modeled in ClimateSim as two linear segments (2012 through “mid-century year”,
and “mid-century year” to 2100).
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Emissions Scenario
Year
CO2
CH4
N2O
CO2
CH4
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Current Policy Projections (mean)
2050
18.56
556.00
15.80
18.24
556.00
15.80
Paris Pledges (mean)
2030
14.17
556.00
15.80
8.55
556.00
15.80
o
2 C Effort (median)
2012
17.48
556.00
15.80
0.15
556.00
15.80
o
1.5 C Effort (median)
2012
17.48
556.00
15.80
-2.02
556.00
15.80
Units: CO2 emissions are in PgC; CH4 emissions are in TgCH4; N2O emissions are in TgN.
With the above assumptions, the CO2 emission trends look like this in ClimateSim modeling.
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For the 2oC scenario, note that CO2 emissions peak right now and then go to nearly zero by 2100. For
1.5oC, CO2 emissions become negative by 21001. In both cases, significant decarbonization of energy
and other sectors as well as carbon sequestration technologies will likely be needed.
The first chart below shows the accumulated CO2 concentrations over time for the four scenarios. The
simulated temperature increases are summarized below in the second chart. ClimateSim’s final
temperature increases in the year 2100 are reasonably close to the ranges published by Climate Action
Tracker for educational purposes2. More importantly, the relative differences between the temperature
trends for the scenarios look realistic for the 2012-2100 period and should be useful for gaining insight
into the connection between emissions scenarios and temperature outcomes over time. An important
1

These two scenarios show an unrealistically sharp peak in the CO2 emissions initially due to the misalignment
between the current data, as transformed for ClimateSim, and the actual 2011 emissions published by IPCC which
define the initial conditions used in ClimateSim.
2
Keep in mind that differences can arise from modeling methodology and assumptions which are likely to be
significant, as well as how we transformed Climate Action Tracker’s data to fit ClimatSim’s modeling template.

takeaway from these results is that the atmospheric CO2 concentration needs to stabilize – meaning
additional net emissions need to reduce drastically and approach zero – sometime in the second half of
this century in order to limit the average temperature increase to 2oC or lower.
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I would invite you to play with these scenarios in ClimateSim and perhaps even try creating your own
scenarios – the easiest way is to start with one of the built-in scenarios, modify the emission trend(s),
save the trends(s), and then simulate. If you have any questions, feel free to email
info@sciencebysimulation.com for help.

