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Understanding and predicting weather and 
climate extremes  
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Status:  
White paper draft circulated to CLIVAR and GEWEX 
SSGs paper in December 2013/January 2014 
Final white paper posted February 2014 
First version of implementation plan is being 
completed  
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Many	  types	  of	  weather	  and	  climate	  
extremes,	  different	  space/+me	  scales	  

q  Heat wave (days, over 
large region) 

q  Drought (year to decade or 
longer, continental) 

q  Major flood (days to 
month, over large region) 

q  Ice storm (day, over small 
region) 

q  Tornadoes (minutes and 
several kilometers)  

q  Marine storms (hours to 
days and thousand 
kilometers) 
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IPCC SREX report (2012) 
Climate Extremes, or 
even a series of non-
extreme events, in 
combination with social 
vulnerabilities and 
exposure to risks can 
produce climate related 
disasters 
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Impact	  dimension,	  
extremes	  defini+on	  
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1:	  improved	  quality	  of	  ground-‐based	  and	  remote-‐sensing	  based	  datasets	  for	  
extremes	  (GEWEX:	  GHP	  and	  GDAP)	  
2:	  improved	  models	  for	  simula+ons	  of	  extremes	  (WCRP	  wide	  theme)	  
3:	  interac+ons	  between	  large-‐scale	  drivers	  and	  regional-‐scale	  land	  surface	  
feedbacks	  affec+ng	  extremes	  (GEWEX:	  GLASS)	  
4:	  role	  of	  external	  (e.g.	  anthropogenic)	  forcings	  vs	  internal	  variability	  for	  
changes	  in	  intensity	  and	  frequency	  of	  extremes	  	  (ETCCDI/IDAG/CLIVAR)	  
5:	  factors	  contribu+ng	  to	  the	  risk	  of	  a	  par+cular	  observed	  event	  (ACE/
ETCCDI/IDAG/CLIVAR)	  
6:	  causes	  of	  drought	  changes	  in	  past	  and	  future	  (GDIS/GEWEX/CLIVAR)	  
7:	  predictability	  of	  changes	  in	  frequency	  and	  intensity	  of	  extremes	  at	  
seasonal	  to	  decadal	  +me	  scales	  (WGSIP/CLIVAR/GEWEX)	  
8:	  role	  of	  large-‐scale	  phenomena	  (monsoons,	  modes	  of	  variability)	  for	  past	  
and	  future	  changes	  in	  extremes	  (CLIVAR/GEWEX	  Monsoon	  panel) 

White	  paper:	  8	  key	  ques+ons	  
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Implementation plan requires focus 
on selected themes/topics 
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4	  main	  extremes,	  4	  core	  themes	  
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improved	  quality	  of	  ground-‐based	  and	  remote-‐sensing	  based	  datasets	  for	  
extremes	  (strong	  involvement	  of	  GHP/GDAP/GDIS)	  
DOCUMENT	  	  
	  

interacBons	  between	  large-‐scale	  drivers	  and	  regional-‐scale	  land	  surface	  
feedbacks	  affecBng	  extremes	  (strong	  involvement	  of	  GLASS/GDIS)	  	  
UNDERSTAND	  	  
	  

role	  of	  external	  (e.g.	  anthropogenic)	  forcings	  vs	  internal	  variability	  for	  
changes	  in	  intensity	  and	  frequency	  of	  extremes	  	  	  
ATTRIBUTE	  	  
	  

improved	  models	  for	  simulaBons	  of	  extremes	  	  
SIMULATE/PREDICT	  
	  

4	  core	  themes	  
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improved	  quality	  of	  ground-‐based	  and	  remote-‐sensing	  based	  datasets	  for	  
extremes	  (strong	  involvement	  of	  GHP/GDAP/GDIS)	  
DOCUMENT	  	  
	  

interacBons	  between	  large-‐scale	  drivers	  and	  regional-‐scale	  land	  surface	  
feedbacks	  affecBng	  extremes	  (strong	  involvement	  of	  GLASS/GDIS)	  	  
UNDERSTAND	  	  
	  

	  

role	  of	  external	  (e.g.	  anthropogenic)	  forcings	  vs	  internal	  variability	  for	  
changes	  in	  intensity	  and	  frequency	  of	  extremes	  	  	  
ATTRIBUTE	  	  
	  

improved	  models	  for	  simulaBons	  of	  extremes	  	  
SIMULATE/PREDICT	  
	  

4	  core	  themes	  
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Subdaily	  precipitaBon,	  Extremes	  from	  RS	  data,	  Drought	  monitoring,	  
Data	  collecBon	  (e.g.	  linked	  to	  RHPs,	  GRDC)	  

CMIP6	  “LandMIPs”	  (LS3MIP,	  LUMIP),	  DICE,	  CORDEX	  experiments,	  
GDIS	  assessments,	  DiagnosBcs	  of	  land-‐atmosphere	  coupling	  	  
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Improved	  observa+ons	  

GEWEX/GHP	  •  GHP:	  Review	  of	  sub-‐daily	  
precipita+on	  covering	  
observa+ons	  and	  modelling	  
with	  focus	  on	  extremes	  
(subm.	  to	  Rev.	  of	  Geophysics)	  

	  
•  While	  only	  limited	  regions	  of	  
the	  globe	  have	  been	  studied,	  
most	  show	  an	  increase	  in	  sub-‐
daily	  extreme	  rainfall	  over	  the	  
last	  few	  decades	  (but	  with	  
regional	  and	  seasonal	  
varia+ons)	  	   (Westra	  et	  al.,	  2014;	  Rev.	  Geophysics)	  
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GEWEX/GLASS	  
Contribu+on	  of	  mean	  soil	  moisture	  change	  to	  change	  in	  T	  and	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
P	  extremes	  (late	  21st	  century-‐late	  20th	  century):	  GLACE-‐CMIP5	  	  
6	  parBcipaBng	  ESM	  modeling	  groups,	  >10	  are	  planning	  to	  take	  part	  in	  LS3MIP	  

Seneviratne	  et	  al.	  2013,	  GRL	  

LandMIPs:	  e.g.	  GLACE-‐CMIP5	  
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LandMIPs	  

(upcoming	  GEWEX	  newsle]er)	  
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8:	  role	  of	  large-‐scale	  phenomena	  (monsoons,	  modes	  of	  variability)	  for	  past	  
and	  future	  changes	  in	  extremes	  (CLIVAR/GEWEX	  Monsoon	  panel) 

14	  

The 4 core themes stem from 4 questions 
from white paper 

White	  paper:	  8	  key	  ques+ons	  
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Other 4 topics are covered by on-going 
activities / established communities 

White	  paper:	  8	  key	  ques+ons	  
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Timeline	  of	  ac+vi+es	  
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Timeline	  of	  ac+vi+es	  
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Timeline	  of	  ac+vi+es	  
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4	  main	  extremes,	  4	  core	  themes	  
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Links to GHP and GDIS 


