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• This informal summary highlights a few key 
meteorological and hydrological aspects of the 
storm that hit northern California on 13-14 
March 

• New data are primarily from NOAA’s HMT-
West Legacy project sponsored by CA DWR’s 
Enhanced Flood Response and Emergency 
Preparedness Program are included 



24-h accumulated precipitation (inches) 
ending 7 AM PT 14 March 2012 

Note sharp southern edge of 
heavy Sierra precipitation 

> 6 inches of 
rain in 24 hours 



24-h accumulated precipitation (inches)  
ending 7 AM PT 14 March 2012 

Note sharp southern edge of 
heavy coastal precipitation 

> 4 inches of 
rain in 24 hours 



Santa Rosa Creek  8 AM PT 14 March 2012 
roughly 1500 cfs and 5 feet deep 

(Photo looking east from Dutton Ave. Bridge – by Marty Ralph) 
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Another stream gage farther downstream 



- This curve shows the average accumulation of precipitation 
at 8 rain gages in the Northern Sierra.  It shows the current 
total for the season is 21.3 inches (as of 14 March 2012), 
which is 57% of the normal precipitation to date. 
- This storm is just starting, and will likely add several more 
inches to the season total in the next few days. 

- Data are accessible in real time at 
http://cdec.water.ca.gov/cdecapp/
precipapp/get8SIPrecipIndex.action 



Atmospheric river  (AR) (see NOAA atmospheric river web page) 
- Identified using a new automated AR detection tool 
- Wick et al. (2012) 
- Large amounts of water vapor are transported along red arrow 

Santa  
Rosa 

Color scale represents the amount of water vapor in the atmosphere (grey strip is a data gap) 

Satellite image of an atmospheric river on March 13, 2012 



Vertically integrated water vapor (cm) 

New observations 

Snow level observing network showing the 
“snow level” in 1000’s of feet above sea 

level.  The snow level is the altitude above 
which precipitation is occurring as snow at 

that place and time. 

Water vapor Snow Level 



AROs 

Wet 

Dry 

Bodega Bay ARO 

Piedras Blancas ARO 

Were the wet conditions 
in the north associated 
with AR conditions? 
 
Were the dry conditions in 
the south consistent with 
an absence of AR 
conditions there?  
 
Prototype atmospheric river 
observatories (AROs) invented and 
deployed through NOAA’s 
Hydrometeorology Testbed (HMT) 
can help answer this question.  



Atmospheric river (AR) observatory at Bodega Bay 
shows that AR conditions were present at Bodega Bay 



Atmospheric river (AR) observatory at Piedras Blancas 
shows that AR conditions were not present at that site 



Atmospheric River evaluation 

• AR conditions were clearly present in Sonoma 
County, i.e., an AR transported large amounts of 
water vapor into the region during this storm. 

• The ARO data document that a moderate 
strength AR was present to the north where 
heavy rain occurred and were absent to the south 
of Monterey where heavy rain did not occur. 

• This type of finding is consistent with lessons 
learned over nearly 10 years of atmospheric river 
science and tool development in NOAA’s HMT. 



3.17 inches storm total rain at Santa Rosa, of which >40% 
occurred when the NEXRAD radar scan was too high.  

Vertical profile of precipitation observed by HMT radar deployed in Santa Rosa to 
evaluate  performance of NWS operational NEXRAD radar and KPIX TV station radar 
(sponsored by SCWA).  During the middle of this storm, the precipitating clouds were 
relatively shallow over Santa Rosa –beneath the NEXRAD radar scan, but within KPIX’s. 

Santa Rosa 

NEXRAD radar scan 

KPIX TV radar scan 

Yellow, orange and red represent radar echoes 
from precipitation.  Blue represents no 
precipitation at that altitude and time. 

48 hours 

NEXRAD scan 
was too high 



Radar evaluation 

• Using the recently deployed HMT S-Prof radar at 
Santa Rosa, this case illustrates the difficulty of 
estimating rainfall over Sonoma County using the 
current operational NWS NEXRAD radar. 

• The NEXRAD radar scan was too high to detect 
the shallow clouds causing about 40% of the rain 
at Santa Rosa in this storm. 

• Conversely, the KPIX TV station radar scan was 
not too high. 
 



Preliminary results showing the importance of the duration of AR conditions and of soil moisture.  The total amount of 
water vapor transported up the mountain slopes during AR conditions explained 75% of the storm-to-storm variability in 
rainfall (top panel) and 61% of the variation in streamflow on Austin Creek, a tributary of the Russian River.  Also, when soil 
moisture was <20% at the beginning of the storm, even large rainfall did not cause a rise on Austin Creek (bottom panel). 



Some post event highlights for  
13-18 March 2012 

• Several coastal areas received over 6 inches of 
rain 

• Some areas in the Northern Sierra received 
over 15 inches of rain 

• Over the 4-5 days of the event, the northern 
Sierra received about 22% of their average 
annual precipitation, boosting water supplies 
by more than 60% from the before the event. 



7-day observed precipitation ending 12 UTC 17 March 2012 



Northern Sierra 8-station index as of 18 March 2012 

Increased from 18.3 inches on 12 March 
(50% of normal to date) to 29.3 in on 18 
March 2012 (76% of normal to date). 
Most of this 11 inch increase occurred in 
4-5 days (13-17 March). 

11 inch increase in 4-5 days 
= 22% of annual average 

7 inch increase in 4 days 
= 14% of annual average 



Recent example of use of ARO data by  
US Army Corps of Engineers (USACE) 

• USACE was  considering 
taking over operation of a 
dam in Washington State 
during a recent storm, but 
based partly on an HMT-
deployed ARO in the region, 
USACE decided the storm 
was about to end, so they 
did not take over operation 
from the local water agency 
in that case. 
 

• See recent peer-reviewed 
journal article by White et 
al. (February 2012; Bulletin 
of the American 
Meteorological Society).   



Some key websites used here 
• NOAA’s Hydrometeorology Testbed (HMT) 

– Real-time snow-level, water vapor and ARO data: 
http://www.esrl.noaa.gov/psd/data/obs/sitemap/psdmapdata/ 

– Hmt.noaa.gov 
• NOAA’s atmospheric rivers information web page 

– http://www.esrl.noaa.gov/psd/atmrivers/ 
• NOAA/NWS’ real time precipitation data 

– http://www.wrh.noaa.gov/mesowest/gmap.php?map=pqr 
• DWR’s real-time 8-station northern Sierra precipitation 

index 
– http://cdec.water.ca.gov/cdecapp/precipapp/get8SIPrecipIndex.

action 
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