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Summary of 12-14 January AR event:
•  Two	precipita@on	events	impacted	the	Pacific	Northwest	between	12-15	Jan	
•  The	first	event	was	a	moderate	atmospheric	river	12-13	Jan	
•  Heaviest	precipita@on	between	San	Francisco	and	the	Canadian	border	
•  1-4+	inches	precipita@on	in	northern	CA,	western	OR	and	western	WA	over	24	hour	
period	
• WA	Cascades:	3-10+	in	snowfall;	OR	Cascades	&	Sierra	Nevada:	0-3	in	snowfall	

•  The	second	event	was	a	weak	pulse	of	moisture	ahead	of	a	larger	scale	
trans-Pacific	atmospheric	river--	produced	by	a	small	low	pressure	system	
spun	off	the	Aleu@an	Low	
•  Heaviest	precipita@on	western	OR,	northern	CA	
•  Precipita@on	totals	from	storm	2:	1-2	in	for	Coast	Ranges	and	Sierra,	<	0.5	in	valleys	
•  6	in	to	20+	in	snowfall	in	northern	Sierra	Nevada	



On	Monday,	January	
11,	an	atmospheric	
river	developed	in	
central	Pacific	and	
propagated	
eastward,	associated	
with	a	strong	
cyclone	

First	event:	



•  The	parent	cyclone	made	landfall	
in	Canada	

•  The	AR	detached	and	impacted	
the	Pacific	Northwest	before	~4	
pm	PST	

•  IVT	values	>500	kg/m/s	at	landfall	
•  A	secondary	broad	trough	moved	
onshore	immediately	following	
the	AR	landfall	

First	event:	

Parent	cyclone	



•  AR	shown	in	integrated	water	
vapor	4	pm	PST	

•  Values	at	@me	of	landfall	~25-30	
mm	

First	event:	



Parent	cyclone	

Secondary	trough	

•  Following	approximate	4	
pm	AR	landfall,	a	broad	
trough	impacted	the	coast	
at	~10	pm	on	Tuesday,	
January	12	

•  Dynamics	associated	with	
the	trough	may	have	
helped	force/support	
addi@onal	precipita@on	

First	event:	



Loop	of	SSM/I	precipitable	water	1/10/16-1/13/16	Source:	MIMIC	TPW	
First	event:	



GPS-Met	IWV	
	
IWV	values	below	2cm	before	the	
AR	reaches	the	coast	early	
Monday	morning.	By	early	
Tuesday	AR	values	just	before	AR	
hits	the	coast	start	to	surpass	2cm	
on	the	northern	California	and	
southern	Oregon	coast.	By	early	
Wednesday	morning	values	above	
2cm	reach	northern	Oregon	and	
central	northern	California.		

Monday	(1/11)	2am	 Tuesday	(1/12)	2am	 Wednesday	(1/13)	2am	



Snow	level	radar	
Happy	Camp,	located	in	California	
near	the	Oregon	border,	recorded	
a	4704	d.	drop	in	the	snow	level	
from	8377	d.	on	Tuesday,	January	
12,	to	3673	d.	on	Wednesday,	

January	13.		

Happy	Camp	
located	at	red	
dot	on	map	to	
the	led	

First	event:	



North	Bend,	Oregon,	Atmospheric	River	
(AR)	Observatory	

	
The	AR	observatory	at	North	Bend,	Oregon,	
shows	a	drop	in	the	snow	level	from	near	
8000d	on	Tuesday	(Jan	12)	to	near	2500	feet	on	
Wednesday	(Jan	13).	Rainfall	rates	from	late	
Tuesday	through	Wednesday	fall	in	the	0.1	to	
0.2	inches	per	hour	range.	Strong	southerly	flow	
at	all	levels	can	be	seen	as	the	front	approaches	
with	a	surface	frontal	passage	indicated	around	
6am	local	@me	on	Wednesday	(January	13).			

Loca%on	of	the	AR	
observatory	at	North	
Bend,	Oregon,	is	shown	by	
the	red	dot	on	the	map	to	
the	le>.		

First	event:	



Several	impulses	
coming	off	Aleu@an	
Low	are	sustaining	a	
fairly	cohesive	trans-
Pacific	atmospheric	
river.		
Low	#1,	rela@vely	
weak	compared	to	its	
follower,	began	
impac@ng	northern	
CA	14	Jan,	10	AM	PST	

AleuRan		
Low	

Low	#1	
Low	#2	

Low	#3?	

Second	event:	



•  Approximate	landfall	10	am	PST	
14th	Jan	

•  >=250	kg/m/s	at	landfall	
•  Does	not	appear	to	meet	AR	
length/width	requirements	

•  Precipita@on	observed	in	
rela@vely	narrow	area	of	N.	CA,	
western	WA	

	

Second	event:	



•  IWV	>20	mm	at	landfall	
•  Not	a	cohesive	atmospheric-
river	like	structure	

Second	event:	



Loop	of	SSM/I	precipitable	water	1/12/16-1/15/16	
Source:	MIMIC	TPW	

Second	event:	



Hydrologic CondiOon Synopsis
This	past	week	brought	an	ac@ve	weather	palern	with	mul@ple	weather	events	producing	moderate	to	heavy	precipita@on	across	mainly	
the	northern	California,	Oregon	and	Washington	coasts.		

California	snow	pack	condi@ons	(snow	water	equivalent)	show	most	regions	above	average	for	this	@me	of	year	(Northern	Sierra	~117%	of	
normal).	Statewide	snow	pack	condi@ons	are	running	110%	of	normal.		

Streamflow	across	Northern	California	remains	elevated	with	Blue	Lake,	CA	and	Ukiah,	CA	above	the	median	streamflow	for	this	@me	of	
year.	Precipita@on	accumula@ons	for	the	winter	season	are	near	average,	as	seen	by	the	Northern	California	8-sta@on	index	and	Tulare	
Basin	6-sta@on	index	water	year	plots.	

Reservoirs	in	California	con@nue	to	receive	much	needed	inflow,	allowing	for	many	to	reach	their	highest	storage	levels	of	the	water	year.	
A	clear	example	of	this	is	Folsom	Reservoir	in	Northern	California	(northeast	of	Sacramento)	that	supplies	200,000+	Californians	with	
drinking	water.	Folsom	dipped	below	the	record	low	November	1977	level	of	140,600	acre-feet	and	is	now	on	its	way	back	up	with	levels	
reaching	275,066	acre-feet	ader	the	recent	storms,	including	a	series	of	storms	in	December	(January	14th,	midnight).	Folsom	Reservoir	
s@ll	has	a	long	way	to	go	as	normal	full-pool	storage	capacity	is	975,000	acre-feet	with	a	minimum	seasonally	designated	flood	control	
storage	space	of	400,000	acre-feet.	

Unselled	weather	palerns	will	con@nue	this	weekend	according	to	the	Na@onal	Weather	Services	and	River	Forecast	Centers	as	another	
round	of	weather	systems	move	into	the	region	Saturday	into	Sunday.	Precipitable	water	associated	with	these	systems	is	over	an	inch	
with	offshore	moisture	being	tapped	into	it	as	the	systems	make	landfall.	River	streamflow	predic@ons	for	the	next	72-96	hours	are	
reflec@ve	of	the	precipita@on	forecast	for	the	weekend,	but	also	the	already	saturated	soil	environment	from	the	storms	over	the	last	
week.		

Many	Northern	California	rivers	are	expected	to	reach	“monitor	stage”	and/or	“flood	stage”	and	
include	localized	flooding.	Please	stay	tuned	to	your	NaRonal	Weather	Services	Radio	and	

monitor	bulleRns	for	changing	river	and	stream	condiRons.	



Regional	Accumulated	PrecipitaRon		
PrecipitaRon	from	Jan	14-15	event	 PrecipitaRon	from	both	events	



72-hour	precipitaRon	ending	
	6	AM	PST	01/15/16	
(includes	both	events)	

•  1.5-5+	in	for	coastal	mountains	
•  0.5-1	in	lower	eleva@ons	
•  1-4+	in	for	Sierra	Nevada	
•  Very	lille	spillover	into	
western	NV,	eastern	OR/WA	



Current California PrecipitaOon CondiOons
Tulare basin Precipitation Chart Includes Historical Strong El Nino Years: 6-Station Index, January 14, 2016
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  29.3Average (1961-2010)Average (1961-2010)

1968-1969 (Wettest)

  10.9

Average (1961-2010)

1976-1977 (Driest)

  42.5

Average (1961-2010)

1957-1958

  54.2

Average (1961-2010)

1997-1998

  17.7

Average (1961-2010)

1965-1966

  56.3

Average (1961-2010)

1968-1969 (Wettest)
  56.2

Average (1961-2010)

1982-1983

  37.4

Average (1961-2010)

1972-1973

  21.0

Average (1961-2010)

1991-1992

Current Daily Precip:12.4

Percent of Average for this Date: 110%

BAL - Balch PH
GNF - Giant Forest

ASM - Ash Mt.

SGV - Springville.
PSC - Pascoes

ISB - Isabella Dam

Northern Sierra Precipitation Chart Includes Historical Strong El Nino Years: 8-Station Index, January 14, 2016
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Current Daily Precip: 20.9

Percent of Average for this Date: 96%MSC - Mount Shasta City
SHA - Shasta Dam
MNR - Mineral
QRD - Quincy
BCM - Brush Creek
SRR - Sierraville RS
BYM - Blue Canyon
PCF - Pacific House



3-day	precipitaRon	accumulaRon	
	
Through	mid-day	of	Jan	14th,	the	three	day	accumula@ons	from	
the	recent	Northern	California	storm	ac@vity	were	modest.	The	
Northern	Sierra	"eight	sta@on	index",	used	to	track	an	
important	part	of	the	state's	water	supply	outlook,	increased	by	
2.3%	of	the	average	water	year's	total	accumulated	
precipita@on.	The	water-year	to	date	accumulated	precipita@on	
for	the	8-sta@on	index	con@nues	to	be	below	the	average	value	
seen	over	the	historical	record.		
	
Upper:	Water-year-to-date	accumulated	precipita%on	for	the	Northern	
Sierra	8-sta%on	index	for	the	current	water	year	(black),	compared	to	
the	values	seen	for	the	5	strongest	El	Niños	in	the	observed	record	
(colored	lines).	
	
Lower:	Water-year-to-date	accumulated	precipita%on	for	the	Northern	
Sierra	8-sta%on	index	for	the	current	water	year	(black),	compared	to	all	
years.	The	normal	range	is	shown	in	dark	blue;	the	extreme	range	is	
shown	in	light	blue.	
	
Contributed	by	David	Pierce	



Current California Streamflow CondiOons



Northern CA Streamflow�
January 15, 2016 @ 4:45am EST

• Coastal	Northern	California	
•  Blue	Lake,	CA:	Peak	at	~	1710cfs	
•  Russian	River	near	Ukiah:	Peak	at	~	1280cfs	

Blue	Lake,	CA	

Ukiah,	CA	



Reservoir	Levels	Monday	Jan	11	(midnight)	

California	key	reservoir	levels	only	slightly	affected	by	this	event	

Reservoir	Levels	Thursday	Jan	14	(midnight)	

Lake	Shasta,	Folsom	Lake	saw	increase	of	
1%	of	capacity	from	12-15	Jan	storms	



California	
Reservoir	Status:	
Folsom	Reservoir	

	
January	15,	2016�

�
Light	blue	background	shows	
historical	average	levels.	Dark	

blue	line	shows	current	
(2015-2016)	levels	 

Folsom Lake
Conditions
(as of Midnight - January 14, 2016)

Data Updated 01/15/2016 08:45 AM

Folsom Lake

Current Level: 275,066 AF
28%

(Total Capacity) | 56%
(Historical Avg.)

Folsom Lake Levels: Various Past Water Years and Current Water Year, Ending At Midnight January 14, 2016

Historical Average Total Reservoir Capacity 1976-1977 (Driest) 1977-1978 1982-1983 (Wettest) 2014-2015

Current: 2015-2016
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12-14	January	2016:		
Snow	accumula@on	in	WA	Cascades,	very	lille	in	OR	

Cascades	and	Sierra	Nevada	

Source:	NOHRSC	

Source:	CNRFC	

24-hour	snowfall	ending	Friday	
morning	(Jan	15):		

Source:	NWS	Sacramento	



Jan	14	Snowpack	Summary	

N.	CA	snowpack	increased	from	48%	to	57%	of	April	1	average	during	Jan	12-15	

Jan	12	Snowpack	Summary	

57%	Apr	1	avg	

Statewide	
snowpack	

currently	52%	of	
Apr	1	avg,		

110%	of	normal	
for	Jan	15			

55%	Apr	1	avg	

40%	Apr	1	avg	

48%	Apr	1	avg	

48%	Apr	1	avg	

38%	Apr	1	avg	



Outlook:		
	
Heavy	rain	and	snows	are	targeted	to	
impact	northern	California	and	the	
Pacific	Northwest.		
	
Flooding	concerns	for	northern	
California	early	next	week.		
	
Por@ons	of	the	Sierra	Nevada	may	see	
over	a	foot	of	snowfall.		

Dappled	sun	at	noon	over	the	Merced	River	
Happy	Isles	sta%on	in	Yosemite	Na%onal	Park	



West-WRF	forecast	

AR	arriving	northern	California	coast	early	
Saturday	morning	(Jan	16)	

24-hour	precipita@on	up	to	10cm	over	
northern	Sierra	and	northern	coastal	regions	



Series	of	storms:	
The	series	of	storms	can	be	seen	in	the	
probability	of	IVT	>	250	kg/m/s	(below).	The	dark	
purple	indicates	100%	chance	of	strong	IVT	from	
la@tudes	34N	to	48N	in	this	series	of	storms.	
Precipita@on	totals	from	Sacramento	NWS	
shown	in	graphic	to	the	led.		


