
1	

NOAA’s	Colorado	Basin	
River	Forecast	Center	

W.	Paul	Miller,	Service	Coordina4on	Hydrologist	
Arizona	Hydrological	Society	Annual	Symposium	

September	16,	2016	

Tucson,	AZ	–	Casino	Del	Sol	Resort	



2	

Who	Are	We?	

•  Part	of	NOAA	-	NWS,	one	of	13	
RFCs	na4onwide	

•  An	opera4onal	field	office	
located	in	Salt	Lake	City,	UT	

•  Highly	collabora4ve,	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	Reclama4on	
– Municipal	and	Agricultural	Water	Users	
– USGS,	NRCS,	and	many	other	federal	agencies	
– State	agencies,	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	
addi4on	to	many	other	products	

•  Most	advanced,	involved	
•  Reclama4on	is	a	key	stakeholder	
•  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 



6	

Providing	Decision	Support	
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Providing	Decision	Support	

•  CBRFC’s	water	supply	
forecasts	drive	
Reclama4on’s	model	that	
–  Determine	opera4ons	of	

Lakes	Powell	and	Mead	
–  Determine	shortage	

declara4ons	
–  Direct	impact	to	State,	

municipal,	agricultural,	water	
and	energy	managers	and	
Mexico	
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Reaching	our	Stakeholders	
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Products	and	Services	
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Products	and	Services	

Support	flood	warning	efforts	by	weather	forecast	offices	
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Products	and	Services	

•  Water	Supply	Forecast	
– U4lize	an	ensemble	of	future	climate	to	
generate	possible	streamflow	futures	

– Dependent	on	precipita4on	informa4on	during	
the	runoff	season	–	we	pay	close	a`en4on	to	
snowpack	

– Model	soil	moisture	component	is	very	
important	

•  The	more	informa4on	we	have	the	be`er!	
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Products	and	Services	
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Products	and	Services	

•  Peak	Flow	Forecasts	
– Mean	Daily	Peak	Flow	
–  Helpful	for	
environmental	resource	
managers	

– Meet	environmental	
targets	
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CoordinaJon	Efforts	

•  Annual	Stakeholder	Open	House		
– Broad	range	of	stakeholders	
–  Introduce	new	products	and	services	
– Reinforce	tradi4onal	products	and	services	
–  Important	for	us	to	get	feedback	

•  Frequent	webinars	
– Water	supply,	peak	flows	
– Custom	Webinars	for	your	group	
– WFO	Coordina4on	
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CoordinaJon	Efforts	

•  Par4cipa4on	in	stakeholder-run	mee4ngs	
and	events	

•  Par4cipa4on	in	mul4-agency	efforts	
– Landscape	Conserva4on	Coopera4ves	
– Climate	Science	Centers	
– NOAA	RISAs	(like	CLIMAS)	
– Others	

•  Direct	contact	by	phone,	e-mail,	etc…	
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We	Know	The	Climate	Is	Changing	

Temperatures	are	rising	and	
will	con4nue	to	rise	
	
Precipita4on	outlook	is	
uncertain,	but	we	do	expect	
more	extreme	events	
	
Decreased	water	supply,	
par4cularly	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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And	Our	Stakeholder’s	Needs	Are	
Changing	

•  Where	we	were:	
– What	is	THE	forecast?	
–  How	much	water	is	
there?	

–  How	much	snow	is	
there?	

– Will	there	be	flooding?	

•  Where	we	are	going:	
– What	is	the	range	of	
forecasts?	

– What	is	the	likelihood	of	
reaching	this	flow?	

– What	if	it’s	a	dry/wet	
year?	

– What	is	the	risk	to	filling	
my	reservoir?	

– What	is	your	
uncertainty?	
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Challenges	Ahead	

•  Climate	Change	and	its	Impacts	
–  Sta4onarity	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	effec4vely	

•  Infrastructure	and	Opera4ons	
–  How	do	we	con4nue	to	bridge	the	research	to	opera4ons	gap?		AND	the	

opera4ons	to	research	gap?	
–  Our	model	from	the	1970s	was	not	built	for	the	data	we	have	access	to	

now,	so	we	have	to	be	innova4ve	

•  Outreach	
–  Facilita4ng	coopera4ve	and	con4nued	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	

•  Inves4ga4ng	the	use	of	
a	Stochas4c	Weather	
Generator	
–  Reduce	reliance	on	
historical	weather	and	
climate	

–  Understand	variability	
and	risk	be`er	

–  Incorporate	climate	
informa4on	
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Moving	Forward	

•  Incorpora4on	of	
remotely	sensed	snow	
informa4on	
–  Aerial	extent	
–  Dust	on	snow	impacts	

•  An	innova4ve	way	to	
get	new	informa4on	
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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Moving	Forward	
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National Water Center 
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National Water Center 
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Moving	Forward	

If	we	want	to	con4nue	to	thrive	in	
a	Cadillac	Desert,	we	have	to	
carpool!	
	
We	need	to	facilitate	and	
champion	the	no4on	of	a	
hydrologic	community	–	we’re	one	
basin.	
	
New	partnerships,	new	voices,	and	
new	ideas	are	going	to	be	needed	
–	we	can	help!	
	


