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Overview	

•  Who	is	the	CBRFC	and	what	is	our	role?	
•  What	does	the	future	climate	look	like	for	
the	Colorado	River	Basin?	

•  How	does	the	CBRFC	deal	with	changing	
climate	and	uncertainty?	
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Who	Are	We?	

•  Part	of	NOAA	-	NWS,	one	of	13	
RFCs	na3onwide	

•  An	opera3onal	field	office	
located	in	Salt	Lake	City,	UT	

•  Highly	collabora3ve,	reliant	on	
partners	and	data	

•  All	about	decision-support!	
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Who	We	Are	

•  Work	with	a	broad	and	diverse	set	of	
stakeholders	
– Weather	Forecast	Offices	and	Reclama3on	
– Municipal	and	Agricultural	Water	Users	
– USGS,	NRCS,	and	many	other	federal	agencies	
– State	agencies	(like	CAP!),	Academics,	NGOs,	
Tribes	

•  Receive	data	from	many	of	these	sources	
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Colorado	Basin	River	Forecast	Center	

•  River	Forecast	Centers	(RFCs)	
– Support	for	WFOs	
– River	levels	and	flows	
– Reservoir	inflows	
– Each	RFC	is	unique	

•  CBRFC	
– Seasonal	Water	Supply	forecasts,	in	
addi3on	to	many	other	products	

•  Most	advanced,	involved	
•  www.cbrfc.noaa.gov	

Weather Forecast Offices (WFOs) 
•  Everyday weather 
•  Extreme weather 

•  Warnings, watches, and 
advisories 

•  Floods, tornadoes, heat, etc… 
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Avg – 7.25 MAF 
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Providing	Decision	Support	
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Quick	Update	on	Current	CondiKons	

•  Record	breaking	snowpack	in	northern	por3on	of	
the	Upper	Colorado	River	Basin,	par3cularly	in	the	
Green	River	Basin	
– Mul3ple	Atmospheric	River	Events	
–  Seasonal	snow	peaks	at	some	areas	aWained	in	
February	

•  Forecasts	s3ll	generally	well	above	average	
•  A	very	warm	and	dry	March	and	April	(so	far)	have	
reduced	expected	volumes	some	
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Upper Colorado 
April-July Streamflow 

 Volume Forecasts 
(% of 1981-2010 average)  Flaming	Gorge:	

2260	KAF	/231%	

Navajo	Res:		
760	KAF	/	103%	

Blue	Mesa:		
930	KAF	/	138%		

Colorado-Cameo:		
2400	KAF	/	102%		

Yampa-Deerlodge:	
1050	KAF	/	85%		

McPhee	Res:		
420	KAF	/	142%	

Lake	Powell:		
9300	KAF	/	130%	

Fontenelle:	
1680	KAF	/	232%	

Duchesne-RandleY:	
795	KAF	/	207%		

Forecasts as of Apr 1 
2017 
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6500 kaf / 91% 

9600 kaf  
/ 134% 

10400 kaf  
/ 145% 

9300 kaf / 130% 

Lake	Powell	Forecast	EvoluKon	
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We	Know	The	Climate	Is	Changing	

Temperatures	are	rising	and	
will	con3nue	to	rise	
	
Precipita3on	outlook	is	
uncertain,	but	we	do	expect	
more	extreme	events	
	
Decreased	water	supply,	
par3cularly	for	the	Southwest	
and	Colorado	River	Basin	

Figure from:  Garfin, G., A. Jardine, R. Merideth, M. Black, and S. LeRoy, eds. 2013. Assessment of Climate Change in the 
Southwest United States: A Report Prepared for the National Climate Assessment. A report by the Southwest Climate 
Alliance. Washington, DC: Island Press. 
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Impacts	to	the	Colorado	River	Basin	

Droughts	have	been	
a	part	of	the	natural	
variability	of	the	
Colorado	River	Basin	
for	decades,	but	we	
may	expect	to	see	
more	severe	and	
frequent	drought	
impacts	due	to	
climate	change	in	the	
future	

Figure from:  Vano, J. et al.  2014. Understanding Uncertainties In Future 
Colorado River Streamflow. Bulletin of the American Meteorological Society. 
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Impacts	to	the	Colorado	River	Basin	

Figure from:  Christensen and Lettenmaier, 
2007. A multimodel ensemble approach to 
assessment of climate change impacts on the 
hydrology and water resources of the 
Colorado River Basin. Hydrology and Earth 
System Sciences. 

Figures from:  Hoerling and Eischeid, 2007. Past Peak Water in the Southwest. Southwest 
Hydrology. 

Figure from the IPCC 5th Assessment Report. 

Figures from the 2014 National Climate Assessment 
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Impacts	to	the	Colorado	River	Basin	

•  Temperatures	are	going	to	
increase	
–  About	3	oF	to	10	oF	over	the	

next	20	–	80	years	
–  Southwest	is	par3cularly	

effected	

•  Precipita3on	
–  More	uncertainty	
–  Locally	and	orographically	

influenced	
–  Southwest	could	see	liWle	

change	to	about	a	20%	
decrease	

•  Impacts	to	Streamflow	
–  Locally	variant,	but	overall	

decrease	in	water	supply	
–  More	rainfall	events,	less	

snowfall	
–  Earlier	runoff	
–  Increased	evapotranspira3on	
–  Consensus	seems	to	hover	

around	8%	to	10%	decrease	
over	the	next	20	–	80	years	

–  Extreme	events	s3ll	possible,	
more	likely	
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The	Science	Ahead	

•  Climate	change	aWribu3on	
–  Can	we	start	to	quan3fy	how	much	

climate	change	contributes	to	a	
par3cular	event?	

–  Difficult,	but	the	science	is	rapidly	
advancing	

•  Comparison	with	the	observa3onal	
record	

•  Comparison	to	model	simula3ons	
without	anthropogenic	climate	change	
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The	Science	Ahead	

Can	aWribute	
temperature	changes	
confidently	to	climate	
change,	less	confidently	
to	other	impacts	
	
Figure	here	and	previous	
slide	from	Na3onal	
Academy	of	the	Sciences	
AWribu3on	of	Extreme	
Weather	Events	in	the	
Context	of	Climate	
Change,	2016	
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Challenges	Ahead	

•  Climate	Change	and	its	Impacts	
–  Sta3onarity	is	in	the	past	–	but	it’s	also	how	we	look	forward	
–  Extreme	Events	–	persistent	drought	and	intense	rains	can	impact	our	

forecasts,	and	our	stakeholder’s	ability	to	manage	resources	effec3vely	

•  Infrastructure	and	Opera3ons	
–  How	do	we	con3nue	to	bridge	the	research	to	opera3ons	gap?		AND	the	

opera3ons	to	research	gap?	
–  Our	model	from	the	1970s	was	not	built	for	the	data	we	have	access	to	

now,	so	we	have	to	be	innova3ve	

•  Outreach	
–  Facilita3ng	coopera3ve	and	con3nued	decision	support	
–  Reaching	those	partners	we	haven’t	met	yet	
–  A	diverse	area	with	diverse	needs!		Great	Basin,	Lower	Basin,	Upper	

Basin…	and	the	users	within	those	areas...	
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Moving	Forward	
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1981-2015	Unregulated	Flow	

0	

1000	

2000	

3000	

4000	

5000	

6000	

7000	

8000	

9000	

10000	

11000	

12000	

13000	

14000	

15000	

16000	

1964	 1969	 1974	 1979	 1984	 1989	 1994	 1999	 2004	 2009	 2014	

KA
F	

LAKE	POWELL		
APR-JUL	UNREG	INFLOW	

APR-JUL	VOLUME	

5	YEAR	AVG	

10	YEAR	AVG	

71-'00	AVG	

81-'10	AVG	(7160)	

81-'15	AVG	(7010)	



20	

Moving	Forward	

•  Incorpora3on	of	
remotely	sensed	snow	
informa3on	
–  Aerial	extent	
–  Dust	on	snow	impacts	

•  An	innova3ve	way	to	
get	new	informa3on	
into	an	old	model	

Durango,	CO	
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Moving	Forward	
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----	Observed	Q		
----	Simulated	Q		

WITH	“dust	on	
snow”-informed	
temperature	
adjustment		
	
May	2009:	
snowmelt	is	earlier	
and	simulated	
flow	=	much	
improved!	

----	Observed	Q		
----	Simulated	Q		

No	“dust	on	snow”-
informed	
temperature	
adjustment	
	
May	2009:	
simulated	flow	=	
too	low!	
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Moving	Forward	
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National Water Center 
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QuesKons?	

•  Paul	Miller	
•  paul.miller@noaa.gov	
•  801-524-5130	x335	
•  www.cbrfc.noaa.gov	


