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Dramatic changes have occurred in mitigation policy factors worldwide

Hausfather and Peters (2020, Nature)

• Mitigation efforts after the 2015 Paris Agreement have made the upper-end scenario of the future GHG concentration 

(SSP5-8.5) highly unlikely. 

• Therefore the second highest scenario (SSP3-7.0) has recently received attention as an alternative high-end scenario for 

impact studies. 

• However, we are concerned about that IAV researchers do not well recognize the ‘distinctiveness’ of SSP3-7.0

Climate Action Tracker (2022)
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Distinctive high aerosol emission

•Aerosol emissions increase or change little in SSP3-7.0 

due to the assumption of a lenient air quality policy, 

while they decrease in the other SSP-RCPs of CMIP6 

and all the RCPs of CMIP5. 

•This distinctive high-aerosol-emission design of SSP3-

7.0 was intended to enable AerChemMIP to investigate 

the consequences of continued high levels of aerosol 

emissions on climate. 

Lund et al. (2017, ACP)

O’Neill et al. (2016, GMD)
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Distinctive large decreases in forest area

Popp et al. (2017, GEC)
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•Decreases in forest area were also substantial in SSP3-

7.0, unlike in the other SSP-RCPs.

•This design enables LUMIP to analyse the climate 

influences of extreme land-use and land-cover changes.

O’Neill et al. (2016, GMD)
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Out of the blue

• The IAM community (Prof. S. Fujimori), who developed the SSP-RCPs, did not anticipate

the limelight on SSP3-7.0 for IAV studies because

• SSP3-7.0 was the distinctive scenario

• there were low (SSP1-2.6), medium (SSP2-4.5) and high (SSP5-8.5) scenarios available

for investigation of scenario uncertainties in impact assessments.

• The IAM community also expected that the influences of extreme scenarios of aerosols and

land-use land-cover change on climate were small,

• but there was no evidence supporting that assumption.

• At least, we can demonstrate notable effects of the distinctive aerosol emissions in SSP3-7.0

on climate projections.
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Aerosols can efficiently reduce precipitation increases in SSP3-7.0

• Whereas the global mean temperature 

warming is greater in SSP-RCPs with larger 

GHG emissions, the increases in the global 

mean precipitation of SSP3-7.0 are similar to

those of SSP2-4.5. Large aerosol emissions 

in SSP3-7.0 suppress future increases in 

precipitation. 

• For changes in downward shortwave 

radiation at the surface per degree global 

warming, differences between SSP3-7.0 and 

SSP5-8.5 are large in eastern, southeastern 

and southern Asia due to the higher aerosol 

emissions in SSP3-7.0 in those areas. 

Negative anomalies of downward shortwave 

radiation affect the surface energy balance, 

resulting in suppression of 

evapotranspiration and precipitation. 

• Future increases in precipitation are lowered 

around those areas in SSP3-7.0 and are 

similar to those in SSP2-4.5, whereas 

temperature increases are larger in SSP3-7.0 

than in SSP2-4.5.
No IAV studies have investigated how these distinct changes in shortwave 

radiation and precipitation in SSP3-7.0 can affect impact assessments 
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Recommendations

For the IAV community

• It is useful to compare impacts per degree global warming between SSP3-7.0 and SSP5-8.5 to investigate the

effects of aerosols on impacts.

• Although SSP5-8.5 was recently labelled the “unlikely worst case scenario”, RCP8.5 was used as the upper-

end scenario before the Paris Agreement. Therefore, we can examine the possible benefits of mitigation

efforts after the Paris Agreement by comparing the CM and impact model simulations under SSP5-8.5 and

those under the other SSP-RCPs.

For the IAM community

• ScenarioMIP is now discussing the scenario design for CMIP7.

• We recommend excluding scenarios with extreme policies of aerosols and land-use land-cover changes from

Tier 1 of ScenarioMIP/CMIP7 and instead including them in AerChemMIP and LUMIP.

----------------
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ssp370-lowNTCF of  AerChemMIP
(a variant of SSP3-7.0 with a cleaner 
air quality policy except for methane)

Collins et al. (2017, GMD)

The 2015-2050 linear trends of 

precipitation under SSP3-7.0 are lower than 

those under SSP3-7.0-lowNTCF. 

The median values of the reduction rate are 

39% and 53% for the global mean and 

selected area mean precipitation trends, 

respectively.

Unfortunately, the end time of ssp370-lowNTCF 

was set to the middle of this century (not 2100).
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