
Pilo%ng	
  U%lity	
  Modeling	
  Applica%ons:	
  	
  	
  
Evalua%on	
  &	
  Examina%on	
  of	
  Custom-­‐Downscaled	
  CMIP5	
  
Global	
  Climate	
  Model	
  Data	
  Suppor%ng	
  SPU’s	
  Climate	
  

Change	
  Impact	
  Assessment	
  



CIRC’s	
  Tasks	
  
1.  Custom-­‐downscale	
  global	
  climate	
  models	
  

(GCMs)	
  
2.  Evaluate	
  GCMs	
  &	
  custom-­‐downscaled	
  data	
  
3.  Inves%gate	
  poten%al	
  future	
  changes	
  in:	
  	
  

– Timing	
  of	
  return	
  of	
  fall	
  rains	
  
– Forest	
  fire	
  danger	
  
– Frequency	
  of	
  exceeding	
  opera%onal	
  thresholds	
  

4.  Topical	
  literature	
  review:	
  atmospheric	
  rivers	
  
(ARs),	
  El	
  Niño-­‐Southern	
  Oscilla%on	
  (ENSO),	
  
Pacific	
  Decadal	
  Oscilla%on	
  (PDO)	
  



Custom	
  Downscaling	
  GCMs	
  

1.  Global	
  Climate	
  Models	
  (100-­‐200	
  km):	
  	
  
– 20	
  GCMs	
  from	
  Coupled	
  Model	
  Intercomparison	
  
Project	
  phase	
  5	
  (CMIP5)	
  

2.  Sta%s%cal	
  Downscaling	
  Method	
  (6	
  km)	
  
– Mul%variate	
  Adap%ve	
  Constructed	
  Analogs	
  
(MACA),	
  h\p://maca.northwestknowledge.net	
  	
  

3.  Extra	
  Bias-­‐Correc%on:	
  
– @	
  SPU	
  sta%on	
  loca%ons	
  

4.  Daily	
  to	
  Hourly	
  Disaggrega%on:	
  
– SPU’s	
  transform	
  func%on	
  



Daily	
  GCM	
  (100-­‐200	
  km)	
  

Daily	
  MACA	
  (6	
  km)	
  

Another	
  	
  
Bias-­‐Correc%on	
  
@	
  each	
  sta%on	
  
lat/lon	
  

Figures	
  provided	
  by	
  Katherine	
  Hegewisch,	
  University	
  of	
  Idaho	
  

DAILY	
  

HOURLY	
  



Daily!Hourly:	
  How	
  we	
  get	
  there	
  ma\ers	
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Daily	
  precipita%on	
  
distributed	
  evenly	
  
between	
  4am-­‐8am	
  

Figure	
  provided	
  by	
  Tom	
  Johanson,	
  Sea\le	
  Public	
  U%li%es	
  



Snow	
  Sensi%vity	
  to	
  	
  	
  	
  
Varying	
  Precipita%on	
  Window	
  

0	
  =	
  No	
  Bias	
  

Figure	
  from	
  Katherine	
  Hegewisch,	
  University	
  of	
  Idaho	
  

4am-­‐8am:	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
	
  +40%	
  error	
  	
  

7am-­‐11am/9pm-­‐1am:	
  	
  
	
  	
  ~	
  6%	
  error	
  

8am-­‐12pm/8pm-­‐12am:	
  
	
  ~7%	
  error	
  



Co-­‐Producing	
  a	
  Solu%on	
  
Understand	
  &	
  
Isolate	
  Problem	
  

Verify	
  
downscaling	
  &	
  
hydrology	
  
modeling	
  

Sensi%vity	
  study:	
  
CIRC=adjusted	
  

data	
  
SPU=new	
  
hydrologies	
  

BOTH=evaluate	
  
&	
  select	
  

Data	
  provided	
  by	
  SPU;	
  Figure	
  provided	
  by	
  Katherine	
  Hegewisch,	
  University	
  of	
  Idaho	
  



GCM	
  Evalua%on	
  

•  In	
  impacts	
  studies	
  it	
  is	
  generally	
  best	
  to:	
  
–  use	
  at	
  least	
  10	
  GCMs	
  that	
  
–  simulate	
  PNW	
  climate	
  well	
  and	
  

–  span	
  the	
  range	
  of	
  future	
  outcomes.	
  

•  Evaluated	
  GCMs	
  over	
  Pacific	
  Northwest	
  
–  Rupp	
  et	
  al.,	
  2013,	
  J.	
  Geophys.	
  Res.	
  

•  Evaluated	
  downscaled	
  data	
  at	
  sta%on	
  level	
  
– Downscaling	
  corrects	
  some	
  GCM	
  biases,	
  but	
  others	
  
remain	
  (daily	
  sequencing,	
  serial	
  correla%on)	
  



Evalua%on	
  of	
  Custom-­‐Downscaled	
  
Sta%on	
  Data	
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Return	
  of	
  Fall	
  Rains	
  

DEFINITION:	
  
First	
  date	
  amer	
  August	
  1	
  
with	
  a	
  7-­‐day	
  cumula%ve	
  
sum	
  of	
  2.5”	
  or	
  more	
  
precipita%on	
  at	
  

Landsburg	
  Co-­‐op	
  sta%on	
  
at	
  Masonry	
  Dam.	
  

RESULTS	
  

On	
  a	
  given	
  autumn	
  day,	
  there	
  is	
  lower	
  likelihood	
  
of	
  fall	
  rain	
  “return”	
  by	
  end	
  of	
  21st	
  century.	
  

Likelihood	
  shims	
  ~1	
  week	
  later.	
  



Late	
  “Return”	
  

Early	
  “Return”	
  



What	
  are	
  we	
  learning?	
  
SPU-­‐CIRC	
  Lessons	
  Learned	
  !	
  PUMA	
  White	
  Paper	
  
by	
  Stratus	
  Consul%ng:	
  Winter	
  2015	
  
•  Opera%onally	
  relevant	
  ques%ons	
  =>	
  climate	
  
stories	
  

•  Importance	
  of	
  tes%ng	
  the	
  data:	
  both	
  climate	
  &	
  
hydrology	
  

•  Fine-­‐tuning	
  produc%on	
  &	
  use	
  of	
  custom-­‐
downscaled	
  data	
  with	
  an	
  opera%onal	
  hydrological	
  
model	
  learning	
  limita%ons	
  &	
  caveats	
  

•  though	
  desired,	
  “one	
  size”	
  may	
  not	
  fit	
  all,	
  
customiza%on	
  needed	
  



Ques%ons?	
  

Meghan	
  Dalton	
  
mdalton@coas.oregonstate.edu	
  

h\p://pnwcirc.org	
  


