	Heavy Precipitation Event 
Southern California
January 7 - 11, 2005 
General Summary
A prolonged period of heavy precipitation besieged southern California beginning Friday, January 7th and continued almost unabated through Tuesday, January 11th. In its aftermath, the storms caused tragic loss of life, including 10 deaths attributed to a landslide into homes in the small coastal community of La Conchita (Ventura County), and millions of dollars of flood and storm-related damage throughout southern California.



Precipitation 

While little of southern California was spared from the heavy rains, the areas hardest hit stretched from near Point Conception west of Santa Barbara to the San Gabriel and San Bernardino Mountains north and east of Los Angeles, where storm totals through the duration of the event exceeded 30 inches in the wettest locations. As if this were not enough, a prior storm period that began a few days after Christmas and continued into the first week of January saw an additional 10 to 20+ inches of precipitation in this same area. For example, the precipitation gage at Old Man Mountain in the Ventura River drainage recorded 24.05 inches between December 26th and January 5th. The table below shows some unofficial rainfall totals from both storm periods for some key gages in southern California.

Gage
Dec 26 - Jan 05 
Jan 07 - 11 
Totals from
both storms 
San Marcos Pass 

18.15 in.

24.64 in. 

42.79 in. 

Nordhoff Ridge 

16.37 in 

27.99 in. 

44.36 in. 

Opids Camp 

19.83 in. 

31.94 in. 

51.77 in. 

Palomar Mountain 

8.52 in.

12.67 in. 

21.19 in. 

Provided in the links below are map images showing storm total precipitation for the period from 4PM PST Thursday, January 6th through 4PM PST Tuesday, January 11th (144 hour totals), as well as graphics showing daily totals through the January storm. 

144-hour Storm Total Precipitation Gage Maps (Jan 6 - 11) 
Entire CNRFC area (California and Nevada)
Southern

 HYPERLINK "http://www.cnrfc.noaa.gov/images/jan2005/precip/sv_144HRprecip.png" \t "_blank"  California centered on Santa Barbara and Ventura Counties
Southern

 HYPERLINK "http://www.cnrfc.noaa.gov/images/jan2005/precip/la_144HRprecip.png" \t "_blank"  California centered on Los Angeles area
Southern

 HYPERLINK "http://www.cnrfc.noaa.gov/images/jan2005/precip/sd_144HRprecip.png" \t "_blank"  California centered on the area between Los Angeles and San Diego
 

Daily Observed Precipitation Graphics ending at 4 AM PST (10 km resolution) 
Jan 07
Jan 08
Jan 09
Jan 10
Jan 11
Jan 12
During the peak of the event, rainfall exceeded over two inches per 6 hours for roughly a 36-hour period with greatest 6-hour amounts reaching 4.37 inches at Nordhoff Ridge in the mountains near Ojai.

Graph of 6-Hour Precipitation for several gage locations in southern California


Weather Synopsis 

The storm period between Dec 26 - Jan 04 was attributed initially to a very cold deep upper low that descended out of the Gulf of Alaska. By Tuesday, Dec 28th, the low settled off the coast of central California, with a powerful low level jet of 50-70 knot winds at 850 millibars (around 5,000 feet MSL) taking direct aim on the transverse mountain ranges of southern California. The system tapped into a moderately moist subtropical airmass with total precipitable water near 1.0 inch. This marked the beginning of a cold wet period with a series of deep upper lows dropping down from the north into a long wave trough positioned just off the west coast. This pattern would continue to impact much of the California into Nevada into the new year with 7 to 10 feet of fresh snow piling up in the Sierra Nevada and heavy rains along the coast of central California as well as initially into the Mount Shasta area. The second in the series of upper lows moved into southern California later in the week producing more heavy rains and snow at the higher elevations on New Year's Eve day. A final upper low would later send another round of moderate precipitation once again into southern California on the third and fourth of January, followed by a couple of days of relatively dry weather.

The dry spell was short-lived as a more ominous pattern was organizing in the eastern Pacific (see Figure 1 below). Of greatest concern was a "breakthrough" of subtropical moisture that would eventually mix with another cold low that was descending down the west coast from British Columbia. With a blocking pattern setting up further out in the Pacific, the second foreboding concern would be the anticipated prolonged duration of the upcoming event as the large upper low pressure system was forecast to become stationary off the coast of northern California, in an ideal location to stream subtropical moisture northeastward into southern California.

[image: image1.jpg]




Figure 1. General weather pattern affecting Southern California Jan 7-11, 2005 

The threat would soon be realized as the initial cold front spread rain into southern California beginning Friday morning, January 7th. This proved to be just the beginning as heavier rains materialized on Saturday that persisted through the remainder of the weekend and into Monday before finally tapering off from northwest to southeast on Tuesday morning, January 11th. While the winds were not as strong as the preceding events of late December, the moisture-laden subtropical air with precipitable water near 1.5 inches and weak embedded shortwaves rippling along the subtropical jet focused heavy prolonged orographic rainfall with high snow levels into the transverse ranges of southern California.

Satellite Imagery Loops
Dec 25, 2004 - Jan 04, 2005 

Water Vapor*

IR*

Jan 06, 2005 - Jan 12, 2005 

Water Vapor
IR
*These loops contain over 40 images and may take awhile to load on a low bandwidth connection.

Below are loops of national upper air analysis charts for 00UTC (4 PM PST) and 12UTC (4 AM PST) for the period from Dec 25, 2004 through January 12, 2005. The CONUS view is limited in the eastern Pacific but does provide some information regarding the weather patterns affecting the west coast during these two storm periods. 

Upper Air Analysis Loops (CONUS) 
925 MB Heights/Temps/Winds/Dewpoint Temps >= +12 Deg C
850 MB Heights/Temps/Winds/Dewpoint Temps >= +8 Deg C
700 MB Heights/Temps/Winds/Dewpoint Temps >= -4 Deg C
500 MB Heights/Temps/Winds
300 MB Winds/Isotachs/Streamlines/Divergence
250 MB Winds/Isotachs
Below is an additional set of upper air analysis loops created from images from the Climate Diagnostics Center. The loops are every 6 hours for the Jan 06-12, 2005 period. The 500 MB loop provides a much better view of the blocking pattern in the Pacific with the strong upper high over the Aleutians and the subtropical energy "undercutting" the high and merging with the cold upper trough off the Pacific Northwest coast (as referenced earlier in Figure 1 above). The 850 MB chart shows the fetch of southwest winds that steered a stream of warm moist subtropical air into southern California. The wind speeds are displayed in meters/second (m/s). To convert to miles per hour, multiply by 2.2. 

Additional Upper Air Loops 
850 MB Winds
500 MB Heights
Upper air soundings (radiosondes) display the vertical profile of winds, temperature (plotted in red), and dew point temperature (plotted in blue) at Vandenberg Air Force Base and San Diego in southern California during the January 6-11 storm period.

Upper Air Sounding Loops (Radiosondes) 
Vandenberg Air Force Base
San Diego
A more detailed sounding from Vandenberg Air Force Base taken on the morning of Sunday, January 9th provides additional information during one of the heaviest rainfall periods of the event. Some items to note on the sounding include:

· strong warm advection (veering winds with height below 700 MB), 

· strong S-SW winds of 30-50 knots (favorable for strong orographic lifting over the coastal mountain ranges), 

· a freezing level of nearly 10,000 ft (indicating a deep warm layer conducive to efficient warm-rain processes), 

· moderate instability (a lifted index of -1.3 deg C), 

· near-saturation through the sounding with precipitable water of 1.16 inches. 



Hydrologic Impacts 

Already noted were the mudslides throughout much of the area, with considerable damage to roads and several areas isolated due to washed out roads, debris, etc. All major river basins in southern California were impacted to some degree by the sheer volume of precipitation that fell from the two combined storm periods, stretching from the upper Salinas River from the late December storms, to the Mexican border by the time the early January storms were finished. The greatest impact was felt along the coast from the Santa Ynez River north of Santa Barbara to the San Luis Rey River at Oceanside. Highest flows of record were noted in the Ventura River and the Santa Clara River northwest of Los Angeles. Lake Cachuma northwest of Santa Barbara saw an elevation rise of over 34 feet from the 7th of January to fill the reservoir by the 11th, requiring flood releases into the Santa Ynez River. The normally dry flood control reservoir above Prado Dam on the Santa Ana River reached a storage of around 100,000 acre-feet with downstream releases of 10,000 cfs... The San Diego River at Fashion Valley rose to just touch flood stage near the end of the storm period as the tail end of the system moved across the basin. Northern California major rivers fared much better as the snow levels were low enough to add generously to the already large snowpack, but provide little contribution to runoff. However, weir flow did occur on the Sacramento River from the late December storms and unusually high tides and winds caused some levee erosion problems in the Sacramento Delta during the January storms.

Below are links to unofficial hydrographs for several southern California stream gage locations. ** Note some flows at some of the gages extended well above existing ratings tables and are not accurate.

Santa Ynez River at Narrows
Ventura River at Ventura
Sespe Creek near Fillmore (Santa Clara River)
Santa Clara River - Freeman Diversion
San Luis Rey River - Oceanside
San Diego River - Fashion Valley
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National Weather Service Mission: "The National Weather Service (NWS) provides weather, hydrologic, and climate forecasts and warnings for the United States, its territories, adjacent waters and ocean areas, for the protection of life and property and the enhancement of the national economy. NWS data and products form a national information database and infrastructure which can be used by other governmental agencies, the private sector, the public, and the global community." 


