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• Widespread precipitation in the Northern and Southern California due to a 
marginal landfalling Atmospheric River  

• Precipitation rates greater than 50 mm in six hours have been observed

• Many rivers and streams are experiencing increased flows

• Many flows have peaked from the first wave of precipitation in Northern 
California (January 5, 2016).

• Reservoirs are seeing much needed increased inflows. 

• Multiple weather systems are expected over the next week and impact 
California and the surrounding region. 

• River and stream flows will continue to be elevated during this time period 
with localized flooding possible.

Synopsis



*Note change in scales

Stage IV Precipitation

Accumulated Precipitation

>50 mm over Los Padres 
National Forest in 6 hours

Sierra Nevada, Transverse, and 
Peninsular Rangers all 
received > 50 mm of 24-h 
precipitation



Accumulated Precipitation

• 24-hr accumulated precipitation >4 
inches observed near the Transverse 
Ranges and Cazadero

• 24-hr accumulated precipitation >2 
inches over nearly all of the California 
coast and northern Sierra Nevada 



Tulare Basin Precipitation: 6-Station Index, January 05, 2016

T
o

ta
l 

W
a

te
r 

Y
e

a
r 

P
re

c
ip

it
a

ti
o

n

Oct 1 Nov 1 Dec 1 Jan 1 Feb 1 Mar 1 Apr 1 May 1 Jun 1 Jul 1 Aug 1 Sep 1 Oct 1

Water Year (October 1 - September 30)

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

C
u

m
u

la
ti

v
e

 D
a

il
y

/M
o

n
th

ly
 P

re
c

ip
it

a
ti

o
n

 (
in

c
h

e
s

)

  29.3
Average (1961-2010)

  56.3

Average (1961-2010)

1968-1969 (Wettest)

  10.9

Average (1961-2010)

1976-1977 Daily Precip (Driest)

  54.2

Average (1961-2010)

1997-1998

  13.5

Average (1961-2010)

2014-2015 Daily Precip.

Current Daily Precip:9.9

Percent of Average for this Date: 102%

BAL - Balch PH

GNF - Giant Forest

ASM - Ash Mt.

SGV - Springville.
PSC - Pascoes

ISB - Isabella Dam

North Sierra Precipitation: 8-Station Index, January 05, 2016
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  19.01976-1977(2nd driest & driest thru Aug)

  88.5
1982-1983 (wettest)

  82.4
1997-1998

  37.2
2014-2015 Daily Precip

Current Daily Precip:17.1

Percent of Average for this Date: 89%MSC - Mount Shasta City

SHA - Shasta Dam

MNR - Mineral

QRD - Quincy

BCM - Brush Creek

SRR - Sierraville RS

BYM - Blue Canyon

PCF - Pacific House

Current California Precipitation Conditions

Water year precipitation has been close to the historical average for the 8-
Station and 6-Station Indices prior to this event



Current California Streamflow Conditions



Change in Soil Moisture

• Precipitation from this event 
resulted in significant increases 
in soil moisture

• Soil moisture percentiles 
increased >25% over most of 
coastal southern CA during the 
week of this event



SSMI Water Vapor



GFS IVT Analysis



GPS-Met IWV

• IWV >2 cm throughout the Central Valley indicate southerly flow carrying moisture north through the valley

Somis (sms)
Only station 

that reported  
IWV >2.5 cm



Snow Level Radars
Cazadero San Bernadino

• Snow level at Cazadero decreased ~0.7 km in 10 hours, indicating the passing of a cold front

• Snow level at San Bernadino is above 2 km indicated it is still prefrontal 



Bodega Bay ARO Water Vapor Flux

• Strong southerly winds and high IWV 
between 0600 and 0900 UTC on 5 
January resulted in strong upslope IWV 
flux and precipitation

• Change in winds at 1200 UTC indicates 
the passage of a cold front

• AR conditions lasted ~9 hours
• Began 0200 UTC
• Ended 1100 UTC



Observed Snow Levels

• ~4500 ft in northern California

• 5000-6000 ft in central California

• ~6600 near the transverse Ranges

• Freezing levels below terrain (Sierra Nevada) 
allow for accumulation of snow pack
• Important to water supply and less likely 

to cause flooding



AR Landfall Tool (dProg/dt)

• >50% of ensemble members predicted the landfall of the AR ~8 days in advance
• >85% of ensemble members predicted the landfall of the AR ~3 days in advance
• AR conditions were not forecasted over southern CA until ~5 days in advance
• Between days 8 and 3 duration of AR conditions forecasted ranged from ~18–48 hours
• Duration and location of AR conditions remained constant and accurate during days 0–3 forecasts



Summary

• Was this an AR?
• Yes, but it was relatively weak and dissipating at the time it made landfall
• The region of IVT >250 kg m-1 s-1 and IWV >20 mm was >2000 km and <1000 km 

for several days over the Pacific Ocean
• IVT conditions were observed over BBY for ~9 hours

• Greater than 4 inches of 24-hr accumulated precipitation observed

• Streamflow has increased well above normal in most streams and rivers 
throughout California and reservoirs are receiving much needed inflow

• San Diego county received ~17% of its average annual precipitation 

• Multiple mudslides, debris flows, and widespread flooding throughout southern CA


