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Snow has a major effect on streamflow. 

Historical
A1B 2040s
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These	projec+ons	do	not	account	for	changes	in	heavy	rains!	
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Linking to the large-scale processes 

How do the large-scale mechanisms relate to local-scale precipitation?	

Cross-correla:on	pa<ern	#1	(EOT1)	
Vapor	Transport	(PC1)	



Regional Climate Model Projections 

Using the Weather Research and Forecasting (WRF) mesoscale model.	



Use “superensemble” to quantify errors in 
extremes calculations 
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Nobs = 30
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Nobs = 100

Uncertainty	in	the	10-year	daily	Precip	Extreme	

More	obs		
			=	narrower	range	



Regional Climate Model Projections 

Using the Weather Research and Forecasting (WRF) mesoscale model.	

•  Two	new	regional	model	
simulaQons,	1970-2099.	

•  Hourly	PrecipitaQon	

•  Bias-correct	to	~50	weather	
staQons	throughout	King	Cty	



Choosing	a	high-end	projecQon	

T−ANN

P−DJF

P−95pTOT

P−99pTOT

Model	Rankings:	

 

 
GFDL CM3
Top 10 Models
Remainder

±1	σ	Rainfall	extremes	
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SeaTac: Observed vs Modeled Extremes (1970−1999)
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PRELIMINARY	RESULTS!!!	
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SeaTac: Observed vs Modeled Extremes (1970−1999)

 

 
Observed
Raw
Bias−Corrected (KH)
Bias−Corrected (GM)

Model	ValidaQon	

SeaTac:	Obs	(1948-2013)	vs	raw	WRF	(1970-1999)	

10-yr	2-yr	 50-yr	 100-yr	

Observed	
Raw	
Bias	Corr.	#1	
Bias	Corr.	#2	

Da
ily
	ra

in
fa
ll	
(in

)	

2	

4	

3	

5	

PRELIMINARY	RESULTS!!!	



1975 2000 2025 2050 2075 2100
0.08

0.1

0.12

0.14

0.16

0.18

0.2

H
ou

rly
 P

re
ci

p,
 T

op
 1

%
 e

ve
nt

s 
(in

)
SeaTac: time series of peak hourly precip events

Average	of	top	1%	events	each	year	
trend	is	sta:s:cally	significant	at	>99%	
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PRELIMINARY	RESULTS!!!	



Raw	Model	ProjecQons	
(i.e.:	No	Bias-Correc:on)	
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SeaTac: Projected Change in Extremes (raw WRF)

 

 
1980s
2080s (GFDL CM3, RCP 8.5)
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PRELIMINARY	RESULTS!!!	
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