
	
  
	
  

	
   	
  
	
  

www.climateanalytics.org	
   	
   01/06/2016	
  

1	
  

	
  

Summary	
  note	
  on	
  the	
  publication:	
  	
  
Schleussner,	
  C.-­‐F.,	
  Lissner,	
  T.	
  K.,	
  Fischer,	
  E.	
  M.,	
  Wohland,	
  J.,	
  Perrette,	
  M.,	
  Golly,	
  A.,	
  Rogelj,	
  J.,	
  
Childers,	
  K.,	
  Schewe,	
  J.,	
  Frieler,	
  K.,	
  Mengel,	
  M.,	
  Hare,	
  W.,	
  and	
  Schaeffer,	
  M.:	
  Differential	
  
climate	
  impacts	
  for	
  policy-­‐relevant	
  limits	
  to	
  global	
  warming:	
  the	
  case	
  of	
  1.5	
  °C	
  and	
  2	
  °C,	
  
Earth	
  Syst.	
  Dynam.,	
  7,	
  327-­‐351,	
  2016,	
  doi:10.5194/esd-­‐7-­‐327-­‐2016	
   
	
  
A	
  new	
  study	
  by	
  Schleussner	
  et	
  al.	
  2016	
  for	
  the	
  first	
  time	
  analyses	
  the	
  differences	
  in	
  
impacts	
  the	
  world	
  would	
  face	
  at	
  1.5°C	
  and	
  2°C	
  in	
  a	
  comprehensive	
  and	
  comparable	
  way.	
  
The	
  analysis	
  provides	
  an	
  analysis	
  of	
  11	
  relevant	
  biophysical	
  impacts,	
  highlighting	
  key	
  
differences	
  both	
  globally	
  and	
  in	
  hot-­‐spot	
  regions.	
  
	
  

Key	
  Findings	
  include:	
  
	
  

•   Significant	
  impacts	
  of	
  climate	
  change	
  are	
  projected	
  already	
  for	
  a	
  warming	
  of	
  1.5°C	
  
above	
  pre-­‐industrial	
  levels	
  for	
  all	
  analyzed	
  climate	
  changes	
  and	
  impacts,	
  including	
  
temperature	
  extremes,	
  extreme	
  precipitation	
  and	
  dry	
  spells,	
  water	
  availability,	
  crop	
  
yield	
  reduction	
  risks	
  for	
  major	
  staple	
  crops,	
  coral	
  reef	
  bleaching	
  and	
  sea-­‐level	
  rise.	
  
The	
  results	
  add	
  to	
  a	
  growing	
  body	
  of	
  evidence	
  showing	
  that	
  climate	
  risks	
  occur	
  at	
  
lower	
  levels	
  than	
  previously	
  thought.	
  	
  

•   Projected	
  climate	
  impacts	
  will	
  rise	
  substantially	
  between	
  1.5°C	
  and	
  2°C	
  with	
  
particular	
  high	
  increases	
  in	
  heat	
  extremes,	
  the	
  risk	
  of	
  tropical	
  crop	
  yield	
  reductions,	
  
coral	
  reef	
  bleaching	
  and	
  subtropical	
  water	
  scarcity.	
  

•   Tropical	
  and	
  dry	
  subtropical	
  regions	
  emerge	
  as	
  hot-­‐spots	
  in	
  which	
  impacts	
  increase	
  
most	
  strongly	
  between	
  1.5°C	
  and	
  2°C.	
  In	
  combination	
  with	
  limited	
  adaptive	
  capacity	
  
and	
  high	
  exposure	
  of	
  most	
  countries	
  in	
  these	
  regions,	
  this	
  point	
  towards	
  a	
  
substantial	
  increase	
  in	
  climate	
  change	
  risks.	
  

•   The	
  results	
  support	
  the	
  analysis	
  of	
  the	
  IPCC	
  in	
  its	
  fifth	
  Assessment	
  Report	
  that	
  
assessed	
  risks	
  for	
  3	
  out	
  of	
  5	
  Reasons	
  for	
  Concern	
  to	
  be	
  at	
  least	
  moderate-­‐to-­‐high	
  
under	
  a	
  2°C	
  warming.	
  These	
  three	
  include	
  risks	
  for	
  unique	
  and	
  threatened	
  systems	
  
such	
  as	
  coral	
  reefs,	
  risks	
  by	
  extreme	
  events	
  and	
  unequal	
  distribution	
  of	
  risks	
  across	
  
geographical	
  regions.	
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Main	
  results	
  	
  
	
  

	
  

1.5°C 2°C
Heat wave (warm spell) duration [month]

Global 1.1 [1;1.3] 1.6 [1.4;1.8] Tropical regions up to 2 months at 
1.5°C or up to 3 months at 2°C

Reduction in annual water availability [%]

Mediterranean 9 [5;16] 17 [8;28] 
Other dry subtropical regions like 
Central America and South Africa 
also at risk

Increase in heavy precipitation intensity [%]

Global 5 [4;6] 7 [5;7] Global increase in intensity due to 
warming; high latitudes (>45°N) 
and monsoon regions affected 
most.

South Asia 7 [4;8] 10 [7;14] 

Global sea-level rise

in 2100 [cm] 40 [30;55] 50 [35;65] 1.5°C end-of-century rate about 
30% lower than for 2°C reducing 
long-term SLR commitment.2081-2100 rate [mm/yr]  4 [3;5.5] 5.5 [4;8]

Fraction of coral reef cells at risk of long-term degradation [Constant case, %]

2050 90 [50;99] 98 [86;100] Only limiting warming to 1.5°C may 
leave window open for some 
ecosystem adaptation. 2100 70 [14;98] 99 [85;100]

Changes in local crop yields over global and tropical present day agricultural areas 
including the effects of CO2-fertilization [%]

Wheat                   Global 
Tropics

2 [-6;17] 
-9 [-25;12]  

0 [-8;21] 
-16 [-42;14] 

Projected yield reductions are 
largest for tropical regions, while 
high-latitude regions may see an 
increase. Projections not including 
highly uncertain positive effects of 
CO2-fertilization project reductions 
for all crop types of about 10% 
globally already at 1.5°C and 
further reductions at 2°C.

Maize                    Global 
Tropics

-1 [-26;8] 
-3 [-16;2]

-6 [-38;2]  
-6 [-19;2] 

Soy                        Global 
Tropics

7 [-3;28]  
6 [-3;23] 

1 [-12;34] 
7 [-5;27]

Rice                       Global 
Tropics

7 [-17;24] 
6 [0;20] 

7 [-14;27] 
6 [0;24]

Figure	
  1:	
  Main	
  results.	
  Median	
  projections	
  are	
  given	
  in	
  bold.	
  The	
  66%	
  uncertainty	
  range	
  is	
  given	
  in	
  square	
  brackets.	
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The	
  0.5°C	
  warming	
  difference	
  is	
  critical	
  
for	
  vulnerable	
  regions	
  
	
  
Our	
  assessment	
  implies	
  that	
  differences	
  in	
  climate	
  impacts	
  between	
  1.5°C	
  and	
  2°C	
  are	
  most	
  
significant	
  and	
  pronounced	
  for	
  regions	
  with	
  limited	
  adaptive	
  capacity	
  and	
  high	
  exposure.	
  	
  
	
  
Under	
  a	
  2°C	
  warming,	
  coastal	
  tropical	
  regions	
  and	
  islands	
  face	
  the	
  combined	
  effects	
  of	
  a	
  
complete	
  loss	
  of	
  tropical	
  coral	
  reefs,	
  which	
  provide	
  coastal	
  protection	
  and	
  are	
  a	
  main	
  source	
  
of	
  ecosystem	
  services	
  and	
  livelihoods,	
  on-­‐going	
  sea-­‐level	
  rise	
  faster	
  than	
  today	
  and	
  
increased	
  threats	
  from	
  coastal	
  flooding	
  and	
  inundation.	
  Limiting	
  warming	
  to	
  below	
  1.5°C	
  
could	
  reduces	
  this	
  risk,	
  as	
  some	
  coral	
  reefs	
  may	
  remain	
  and	
  the	
  rates	
  and	
  levels	
  of	
  sea-­‐
level	
  rise	
  are	
  lowered	
  substantially.	
  	
  	
  
	
  
Tropical	
  regions	
  emerge	
  as	
  hot-­‐spots	
  for	
  warming	
  trends	
  and	
  agricultural	
  risks.	
  While	
  
extreme	
  temperatures	
  at	
  1.5°C	
  still	
  remain	
  largely	
  within	
  the	
  upper	
  end	
  of	
  currently	
  
experienced	
  climate	
  variations,	
  heat	
  extremes	
  that	
  to	
  date	
  would	
  be	
  highly	
  unusual	
  will	
  
become	
  the	
  new	
  normal	
  in	
  tropical	
  regions	
  at	
  2°C.	
  
	
  
Risks	
  of	
  substantial	
  regional	
  crop	
  yield	
  reductions	
  are	
  projected.	
  For	
  wheat	
  and	
  maize,	
  
projected	
  median	
  yield	
  reductions	
  of	
  local	
  crop	
  yields	
  over	
  the	
  tropical	
  regions	
  double	
  
between	
  1.5°C	
  and	
  2°C.	
  If	
  highly	
  uncertain	
  effects	
  of	
  CO2-­‐fertilization	
  on	
  future	
  crop	
  yields	
  
are	
  excluded,	
  median	
  reductions	
  of	
  10%	
  are	
  projected	
  for	
  all	
  crop	
  types	
  already	
  under	
  a	
  
1.5°C	
  warming.	
  	
  
	
  
Yield	
  reduction	
  and	
  increasing	
  water	
  scarcity	
  increase	
  significantly	
  between	
  1.5°C	
  and	
  2.0°C	
  
of	
  warming	
  in	
  subtropical	
  dry	
  regions	
  and	
  especially	
  the	
  Mediterranean.	
  Population	
  growth	
  
and	
  urbanization	
  in	
  these	
  regions	
  will	
  greatly	
  increase	
  these	
  regions	
  vulnerability	
  to	
  such	
  
climate	
  impacts.	
  In	
  conjunction	
  with	
  other	
  development	
  challenges,	
  the	
  impacts	
  of	
  climate	
  
change	
  represent	
  a	
  key	
  risk	
  for	
  regional	
  food	
  security.	
  
	
  
The	
  Mediterranean	
  region,	
  including	
  North	
  Africa	
  and	
  the	
  Levant,	
  emerges	
  as	
  a	
  hot-­‐spot	
  for	
  
severe	
  reductions	
  in	
  water	
  availability	
  and	
  dry	
  spell	
  increases	
  as	
  warming	
  moves	
  from	
  1.5°C	
  
to	
  2°C:	
  the	
  already	
  water	
  scarce	
  regions	
  faces	
  reductions	
  in	
  water	
  availability	
  of	
  up	
  to	
  16%	
  
under	
  1.5°C.	
  This	
  risk	
  doubles	
  to	
  almost	
  30%	
  of	
  potential	
  reduction	
  at	
  2.0°C	
  of	
  warming.	
  	
  
	
  
	
  
	
  


