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Working since 
1995 with a 
focus on: 
 

•  U.S. Pacific Northwest, Western U.S., Pacific Rim 
•  Water, forests, fish, coasts, energy, human health, urban areas  
•  Stakeholders: Private, public & non-governmental actors involved in  

climate-sensitive policymaking, planning and decision making 
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The Climate Impacts Group �

Downscaling global 
climate models 

Macro and fine-scale  
hydrologic modeling Impacts assessments Adaptation planning 

and outreach 
Macro and fine-scale  
hydrologic modeling 
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Roadmap:	
  from	
  scenarios	
  to	
  impacts	
  



GOAL:	
  
	
  

•  Relevant	
  climate	
  variables	
  
•  Appropriate	
  spaBal	
  scales	
  
•  Characterize	
  uncertainBes	
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Greenhouse	
  gas	
  Emissions	
  Scenarios	
  

B1	
  

B2	
  

A2	
  

A1B	
  

vanVuuren	
  et	
  al.,	
  ClimaBc	
  Change,	
  2011	
  

RCP	
  8.5	
  

RCP	
  4.5	
  

“What	
  if”	
  
	
  	
  scenarios	
  of	
  	
  
	
  	
  future	
  emissions	
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Climate	
  Model	
  ProjecBons	
  

Source:	
  John	
  Abatzoglou	
  



Climate	
  Model	
  ProjecBons	
  

Source:	
  John	
  Abatzoglou	
  



Downscaling:	
  Relates	
  “large”	
  to	
  “small”	
  

Two	
  approaches:	
  Dynamical,	
  StaBsBcal	
  

~200	
  km	
  
(~125	
  mi)	
  
resoluBon	
  

~5	
  km	
  
(~3	
  mi)	
  
resoluBon	
  

Figure	
  source:	
  Eric	
  Salathé	
  



Hydrologic	
  Modeling	
  
TranslaBon	
  from	
  climate	
  to	
  water	
  impacts	
  

Snow	
  model	
  



Recent	
  CIG	
  impacts	
  datasets	
  



Recent	
  CIG	
  impacts	
  datasets:	
  

CIG	
  has	
  recently	
  developed	
  future	
  climate	
  and	
  
hydrologic	
  projecBons	
  for	
  these	
  regions:	
  

1.  Pacific	
  Northwest	
  

2. Western	
  U.S.	
  

3.  North	
  Pacific	
  Rim	
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Supported by Ecology (HB2860), BPA, NWPCC, ODWR, BC Ministry of Enviro 



Example	
  gridded	
  product:	
  
TransformaBon	
  From	
  Snow	
  to	
  Rain	
  dominant	
  

*Based	
  on	
  Composite	
  Delta	
  Method	
  downscaling	
  
	
   	
  (mulBmodel	
  average	
  change	
  in	
  T	
  &	
  P)	
   Map:	
  Rob	
  Norheim	
  

2080s	
  A1b*	
  Historical	
  



Water needed for:   
•  irrigation, 
•  instream flows, 
•  fall hydro-

production 

Shifting Streamflows – Yakima Basin 

October           April            September 

Elsner et al. 2010 
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Skagit River at Mt Vernon 

Data source: CIG, http://warm.atmos.washington.edu/2860/ 

Projecting Changing 
Flood Risk 
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Not enough reservoir space 
to eliminate this risk 
By the 2040s:  

•  the historical 100-year event 
becomes a 22-year event 

•  the historical 30-year event 
becomes an 7-year event 

� mr�  s l� t� � � � e, C�
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Western	
  U.S.	
  dataset	
  

h7p://cses.washington.edu/data/wus_csc.shtml	
  

Purpose:	
  
Simplified	
  set	
  of	
  projecBons	
  for	
  full	
  
Western	
  U.S.	
  domain	
  

Resolu:on:	
   	
   	
  	
  	
  	
  	
  1/16th	
  degree	
  (~7	
  km)	
  

Future	
  Scenarios:	
  	
  12	
  
A1b	
  emissions	
  scenario,	
  
StaBsBcal	
  &	
  dynamical	
  downscaling,	
  
Average	
  +	
  brackeBng	
  model	
  projecBons,	
  	
  
2	
  Bme	
  periods	
  &	
  Bme-­‐evolving	
  runs	
  

Summaries	
  for:	
  	
  
	
  Bailey	
  EcosecBons,	
  	
  
	
  Omernik	
  III	
  Ecoregions	
  
	
  HUC6	
  (12-­‐digit)	
  basins	
  

Supported by USDA Forest Service (R1/R6), DOI Northwest Climate Science Center 



Example:	
  Snow	
  Water	
  Equivalent	
  (SWE)	
  

Figure	
  source:	
  Rob	
  Norheim	
  



Example:	
  June-­‐Aug	
  Water	
  Deficit	
  
Projected	
  Change,	
  2040s	
  A1b:	
  	
  
average	
  +	
  brackeBng	
  models	
  

less	
  warm	
   warmer	
  average	
  



Example	
  use:	
  Habitat	
  suitability	
  	
  
	
   	
   	
   	
   	
   	
  	
  for	
  trout	
  

Wenger	
  et	
  al.,	
  PNAS,	
  2011	
  

Stream	
  length	
  of	
  suitable	
  habitat	
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Summary	
  

•  Climate	
  and	
  hydrologic	
  scenarios	
  for:	
  
– PNW	
  
– Western	
  U.S.	
  

– North	
  Pacific	
  Rim	
  

•  Available	
  online	
  for	
  download	
  in	
  varying	
  levels	
  
of	
  simplicity	
  /	
  complexity	
  

•  Data	
  form	
  the	
  basis	
  for	
  several	
  exisBng	
  
impacts	
  assessments	
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