
All forcing agents' atmospheric CO2-equivalent
concentrations (in parts-per-million-by-volume (ppmv))
according to the four RCPs used by the fifth IPCC
Assessment Report to make predictions.

A Representative Concentration Pathway (RCP) is a greenhouse gas concentration (not
emissions) trajectory adopted by the IPCC for its fifth Assessment Report (AR5) in 2014. It
supersedes Special Report on Emissions Scenarios (SRES) projections published in 2000.

Four pathways have been selected for climate modeling and research, which describe
different climate futures, all of which are considered possible depending on how much
greenhouse gases are emitted in the years to come. The four RCPs, namely RCP2.6,
RCP4.5, RCP6, and RCP8.5, are labelled after a possible range of radiative forcing values in
the year 2100 (2.6, 4.5, 6.0, and 8.5 W/m2, respectively).[1][2][3]

The RCPs are consistent with a wide range of possible changes in future anthropogenic
(i.e., human) greenhouse gas (GHG) emissions, and aim to represent their atmospheric
concentrations.[4] RCP 2.6 assumes that global annual GHG emissions (measured in CO2

-equivalents) peak between 2010–2020, with emissions declining substantially
thereafter.[5] Emissions in RCP 4.5 peak around 2040, then decline.[5] In RCP 6, emissions
peak around 2080, then decline.[5] In RCP 8.5, emissions continue to rise throughout the
21st century.[5]

Despite characterizing RCPs in terms of inputs, a key change from the 2007 to the 2014
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IPCC report is that the RCPs ignore the carbon cycle by focusing on concentrations of
greenhouse gases, not greenhouse gas inputs.[6] The IPCC studies the carbon cycle
separately, predicting higher ocean uptake of carbon corresponding to higher
concentration pathways, but land carbon uptake is much more uncertain due to the
combined effect of climate change and land use changes.[7]

The four RCPs are consistent with certain socio-economic assumptions but are to be
substituted with the Shared Socio-economic Pathways which are anticipated to provide
flexible descriptions of possible futures within each RCP. The RCP scenarios based on
similar socio-economic models as those used to develop the SRES scenarios.[8]

The high concentration pathways are dependent on assumptions of abundant fossil fuel for
future production. It was found that high-concentration pathway such as RCP8.5 may be
overestimating future supply of fossil fuels.[9] David Rutledge wrote on coal use: "The
estimate for long-term world production is 680 Gt, compared with the reserves plus
cumulative production, 1163 Gt. [..] The calculated year of 90% exhaustion is 2070. This
gives a time frame for the development of alternatives. This work does not support the use
of multiples of coal reserves in the IPCC scenarios." [10]

21st century

Mid- and late-21st century (2046–2065 and 2081–2100 averages, respectively) projections
of global warming and global mean sea level rise from the IPCC Fifth Assessment Report
(IPCC AR5 WG1) are tabulated below. The projections are relative to temperatures and sea
levels in the late-20th to early-21st centuries (1986–2005 average). Temperature
projections can be converted to a reference period of 1850–1900 or 1980–99 by adding
0.61 or 0.11 °C, respectively.[11]

Critique

Projections based on the RCPs
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AR5 global warming increase (°C)
projections[11]

2046–2065 2081–2100

Scenario
Mean and
likely range

Mean and
likely range

RCP2.6 1.0 (0.4 to 1.6) 1.0 (0.3 to 1.7)

RCP4.5 1.4 (0.9 to 2.0) 1.8 (1.1 to 2.6)

RCP6.0 1.3 (0.8 to 1.8) 2.2 (1.4 to 3.1)

RCP8.5 2.0 (1.4 to 2.6) 3.7 (2.6 to 4.8)

Across all RCPs, global mean temperature is projected to rise by 0.3 to 4.8 °C by the
late-21st century.

AR5 global mean sea level (m) increase
projections[11]

2046–2065 2081–2100

Scenario
Mean and
likely range

Mean and
likely range

RCP2.6 0.24 (0.17 to 0.32) 0.40 (0.26 to 0.55)

RCP4.5 0.26 (0.19 to 0.33) 0.47 (0.32 to 0.63)

RCP6.0 0.25 (0.18 to 0.32) 0.48 (0.33 to 0.63)

RCP8.5 0.30 (0.22 to 0.38) 0.63 (0.45 to 0.82)

Across all RCPs, global mean sea level is projected to rise by 0.26 to 0.82 m by the
late-21st century.

23rd century

AR5 also projects changes in climate beyond the 21st century. The extended RCP2.6
pathway assumes sustained net negative anthropogenic GHG emissions after the year
2070.[4] "Negative emissions" means that in total, humans absorb more GHGs from the
atmosphere than they release. The extended RCP8.5 pathway assumes continued
anthropogenic GHG emissions after 2100.[4] In the extended RCP 2.6 pathway, atmospheric
CO2 concentrations reach around 360 ppmv by 2300, while in the extended RCP8.5
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pathway, CO2 concentrations reach around 2000 ppmv in 2250, which is nearly seven
times the pre-industrial level.[4]

For the extended RCP2.6 scenario, global warming of 0.0 to 1.2 °C is projected for the
late-23rd century (2281–2300 average), relative to 1986–2005.[12] For the extended
RCP8.5, global warming of 3.0 to 12.6 °C is projected over the same time period.[12]
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