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Effect on the Earth system of realizing a 1.5°C warming climate 
target after overshooting to the 2°C level 
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Land use
- A large expansion of BE crops 
  (7.3×106 km2) by 2050
- A slight growth of other managed 
  land  (3.9×106 km2) (by 2050). 
- By 2100, land for BE crops in the 
  1.5 °C scenario expanded to 
  10.7×106 km2, with small increases 
  in man aged forests, mainly by the 
  increased need for BECCS, and the
  positive effect of carbon sequestra-
  tion in forests. 
- Additional expansion of BE crops 
  resulted in further decreases in 
  arable land and unmanaged lands. 
- In the 2 °C scenario, the LU struc
  ture remained stable after 2050, 
  indicating global temperatures 
  stablization is linked to that of LU.

Temperature 
- In global mean surface air 
  temperature (Fig), the tempera
  ture anomalies are too large by 
  around 0.2 °C for both 
  scenarios, although by a gradual 
  decrease in temperature the 
  original targets are met later. 

- By using an ESM with emissions and land use scenarios debeloped by an IAM, the effect of overshooting to 1.5 °C target  
  after reaching 2 °C level is investigated with commonly used indicators.
- The ESM output results in delayed achievements for both of 1.5 and 2 °C targets in terms of global surface mean air
  temperature.
- We found significant difference btw. the two scenarios in Arctic sea ice, while in both scenarios corals seem difficult to  
  survive the 21st century (when no thermal adaptation is assumed). The difference in steric sea level rise between the 
  scenarios is only below 2 cm in 2100. In addition, vegetation productivity in broad regions is slightly (~5%) larger for 2K. 
- Emission pathways in the scenarios rely on a large amount of carbon sequestration. In the 2 °C scenario CO2 emissions 
  in 2100 are slightly below zero, while for 1.5 °C scenario they are below -20 GtCO2.
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CO2 emission and LU scenario
- GHG emission and land use  
  scenarios (of 1.5 and 2 °C) are  
  developed by GCAM (Kim et al.,
  2006, Energy J.) (Fig.). 
- LU secnario was downscaled (Le 
  Page et al., 2016, GMD) consider-
  ing consistence with the past.
- They are input to MIROC-ESM 
  (Watanabe et al, 2011, GMD)

Energy system transformations
- Decarbonization in the 1.5 °C 
  scenario followed a continuous 
  trend until the end of the century.
- While in the 2 °C scenario decar-
  bonization virtually stagnates
  after reaching the temperature 
  target in 2050.
- Fossil fuel use fell sharply, reach
  ing a share of 41% in 2050, and 
  very low levels in the 1.5 °C 
  scenario in 2100 (20% compared to 
  42% in the 2 °C scenario).

  SLR seems to stabilize in the first half of the 22nd century,   
  but the steric part keeps increasing. 
- The difference btw. the scenarios is 1.5 cm, 6.5 cm and 9.1
  cm in 2100, 2200 and 2300, respectively.

Arctic sea ice
- Under the 1.5 °C scenario, in 
  some years ice remained in 
  the iceminimum season 
  (August/September) after 
  2100, in contrast to the 2 °C  
  scenario.
- The annual mean also showed 

Coral bleaching
- We took similar method to  
  Schleussner et al. (2016)   
  using “degree heating 
  months’’ (DHM), counted the 
  frequency of DHM for 4 
  months > 2, and labelled  > 3 
  times/decade as ”in danger”.
- Our results are comparable to 
  Frieler et al. (2013) and 
  Schleussner et al. (2016), but 
  for some points more serious  
　  (e.g., peak value and persistence of high value).
Sea level rise
- We assess steric effect and  
  spatial heterogeneity of SLR 
  (that ESMs can estimate) in 
  Pacific islands region (23S-0, 
  150E-165W; relative to the 
  2006-2015 average).
- Anomaly from global mean  

Socio-economic model 
(GCAM-SOUSEI)

Temperature pathway

GHG/Land use 
pathways

Climate (Earth system) model
(MIROC-ESM)

Data conversion
(downscaling etc.)

For some forcings those of 
RCP2.6 are used

Emission scenarios are extended to 
2300 using a simple climate model

indicators: temperature, precipitation, sea 
level rise, Arctic sea ice, coral bleaching, 
land gross primary production
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Local minus global mean

some difference between scenarios after 2100. 
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