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Dramatic changes have occurred in mitigation policy factors worldwide
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Figure 5: Impact of the Paris Agreement on the estimated global warming increase in 2100. Figure shows the
estimates of the Climate Action Tracker from 2009-2022 for ‘pledges and targets’ and ‘policies & action'.
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POSSIBLE FUTURES

The Intergovernmental Panel on Climate Change (IPCC) uses scenarios called pathways to explore
possible changes in future energy use, greenhouse-gas emissions and temperature. These depend
on which policies are enacted, where and when. In the upcoming IPCC Sixth Assessment Report,
the new pathways (SSPs) must not be misused as previous pathways (RCPs) were. Business-as-
usual emissions are unlikely to result in the worst-case scenario. More-plausible trajectories make
better baselines for the huge policy push needed to keep global temperature rise below 1.5 °C.
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*The International Energy Agency (IEA) maps out different energy-policy and investment choices. Estimated emissions are shown for its Current
Policies Scenario and for its Stated Policies Scenario (includes countries” current policy pledges and targets). To be comparable with scenarios for
the Shared Socioeconomic Pathways (SSPs), IEA scenarios were modified to include constant non-fossil-fuel emissions from industry in 2018,
tApproximate global mean temperature rise by 2100 relative to pre-industrial levels.

+3SP5-8.5 replaces Reprasentative Concentration Pathway (RCP) 8.5,

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
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*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.

B. C. O’Neill et al.: The Scenario Model Intercomparison Project (ScenarioMIP) for CMIP6 M1

Table 2. ScenarioMIP experimental design.

Scenario name  Forcing category 2100 forcing! (Wm™?) SSP Use by other MIPs?

Tier 1°

SSP5-8.5 High 85 5 C*MIP, GeoMIP, ISMIP6, REMIP

SSP3-7.0 High 70 3 AerChemMIP, LUMIP

S§P2-4.5 Medium 45 2 VIACS AB, CORDEX, GeoMIP, DAMIF, DCPP
SSP1-2.6 Low 26 | LUMIP

O’Neill et al. (2016, GMD)



Distinctive large decreases in forest area
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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.

B. C. O’Neill et al.: The Scenario Model Intercomparison Project (ScenarioMIP) for CMIP6 M1

Table 2. ScenarioMIP experimental design.

Scenarioname  Forcing category 2100 forcing! (Wm™?) SSP Use by other MIPs

Tier 1°

SSP3-8.5 High 85 5 C*MIP, GeoMIP, ISMIP6, REMIP

SSP3-1.0 High 70 3 AerChemMIP, LUMIP

SSP2-4.5 Medium 45 2 VIACS AB, CORDEX, GeoMIP, DAMIF, DCPP
SSP1-2.6 Low 26 | LUMIP

O'Neill et al. (2016, GMD)



Out of the blue (5/7)

il A
* The IAM community (Prof. S. Fujimori), who developed the SSP-RCPs, did not anticipate
the limelight on SSP3-7.0 for 1AV 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.

e At least, we can demonstrate notable effects of the distinctive aerosol emissions in SSP3-7.0
on climate projections.



Aerosols can efficiently reduce precipitation increases in SSP3-7.0 (6/7)
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Recommendations (7/7)

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.

Shiogama, H., S. Fujimori, T. Hasegawa, M. Hayashi, Y. Hirabayashi, T. Ogura, T. lizumi, K. Takahashi
& T. Takemura (2023) Important distinctiveness of SSP3-7.0 for use in impact assessments.

Nature Climate Change, 13, 1276-1278.

https://doi.org/10.1038/s41558-023-01883-2



https://doi.org/10.1038/s41558-023-01883-2




ssp370-lowNTCF of AerChemMIP
(a variant of SSP3-7.0 with a cleaner

. . - 2015-2050 trends of the global 2015-2050 trends of precipitation averaged
air quality policy except for methane) . ‘mean precipitation (%/10-year) over the selected land region (%/10-year)
I @ SN I
__— ssp370-owNTC o 10—_ °o [ © = 3
/f/ 55p370 ; ] ¢ [ (,v\') 2_§ o é_
Historical // %0 5__ & © - % g o ¥ * E
. 0% Vo - @ 42 ° 7 3
: 8 I : s 620 3
o 205 0.0~ s NSRS - 0d- i, S -
Figure 1. Schematic of future coupled-ocean simulations based on ] : i 3 E
the SSP3-7.0 scenario. L L e e v PRI
Collins et al. (2017, GMD) 0.0 0.5 1.0 1.5 0 1 2 3 4
SSP3-7.0-lowNTCF SSP3-7.0-lowNTCF
] 2 g 2015-2050 trends of 8 g 2015-2050 trends of precipitation
The 2015-2050 linear trends of S > the global mean precipitation S & _ averaged over the selected land region
precipitation under SSP3-7.0 are lower than gg]§8_5 (e) i i i it E gg]gg_z (F): i i B
= > . N . . . . . N . . . . . C = > . . . . : . . . . . . . . -
-/ ()- T = i [ S S S S S &= i S S S S S
those under SSP3-7.0-lowNTCF. 25 803 1L 25 803 i i
g2 603 i i iiE §5 60 i i i il e il F
The median values of the reduction rate are | 5z gg““_ 5 E gg_' Bl B =g
39% and 53% for the global mean and g5 o %5 0
selected area mean precipitation trends, =Y,V NN O O SE opd 1 b
: 5 5 (I 55 Lok
§§§zé%2%2;§@% §§§§égg%2§§@§
Unfortunately, the end time of ssp370-lowNTCF 755°°°% g2 2 Z65°°°§% g=2 4
. . &) 1 n ~ @] 1 N I
was set to the middle of this century (not 2100). = & = = & 3




	スライド 1: Recognizing distinctiveness of SSP3-7.0 for use in impact assessments  
	スライド 2: Dramatic changes have occurred in mitigation policy factors worldwide
	スライド 3: Distinctive high aerosol emission
	スライド 4: Distinctive large decreases in forest area
	スライド 5: Out of the blue
	スライド 6: Aerosols can efficiently reduce precipitation increases in SSP3-7.0
	スライド 7: Recommendations
	スライド 8
	スライド 9: ssp370-lowNTCF of  AerChemMIP (a variant of SSP3-7.0 with a cleaner air quality policy except for methane) 

