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The lack of sustained, soil-soaking rain this winter reduces the risk of late season storms triggering widespread 
mud and debris flows, but the possibility remains in hillside areas so long as there is precipitation in the 
forecast. 

"No one would be surprised if we had one of those really intense storms and they did cause debris flows and run 
off of sediment down into the developed areas," said Chris Wills, a geologist with the California Geological 
Survey. 

But where exactly? 

Geology provides clues incorporated in an online interactive aggregate of landslide susceptibility maps the 
survey has posted online. 

"Landslides are most likely to happen where landslides have occurred before. It's a pretty basic concept," said 
Wills, who heads the CGS Geologic Mapping Program. 

Where it gets more nuanced is in the distinction between rain-triggered surface flows — an example of that is 
being blamed for derailment Sunday in the Bay Area — and deep-seated landslides, such as the one that's been 
moving the Portuguese Bend area of Palos Verdes since 1956, during both drought and deluge. 

The data gathered for the maps draws mainly on geologic evidence of deep-seated landslides. But Wills said 
shallow flows often occur in the same areas. 

Beneath a steep slope just inland of the Ventura County coast, the community of La Conchita has experienced 
both. The deep-seated slide of 1995 continued moving for several months, causing extensive property damage, 
but no injuries. Far worse was the deadly 2005 surface flow that overran homes. 

It had followed weeks of intense rain during Southern California's wettest winter since the 1800s. But there was 
no specific warning before the slope released tons of mud and debris, moving so quickly that even though it 
lasted only some 15 seconds, witnesses recalled, those in its path had no chance to escape. 

"It was a very sad day," said longtime La Conchita resident Mike Bell. "We had ten, ten members of our 
community who lost their lives." 

Hillside areas that have sustained recent brushfires can be particularly susceptible to debris flows, whether or 
not there have been previous significant landslides there, Wills said. 

"Very steep slopes, relatively weak rocks, and where rainfall hits. That's the key," Wills said. 

Last October, a cloudburst over the western edge of the Angeles National Forest triggered flooding and 
mudflows in Francisquito Canyon, and in communities along Elizabeth Lake Road — areas below the burn 
zone of the 2013 Powerhouse wildfire. 



That same squall of cloudbursts also triggered mudflows onto the Grapevine stretch of the 5 Freeway where 
there had not been recent fires. 

Sunday, a mudflow onto railroad tracks between Fremont and Pleasanton was blamed as a contributing factor in 
the derailment of a commuter train, injuring nine people. Investigators found a tree blocked the tracks. 

Though, as anticipated with so-called "El Nino" conditions, Northern California has received a series of storms 
during this winter, the storm track has largely avoided the Southland. As of Wednesday, the Los Angeles rain 
this season to date totals 6.02 inches, as reported by the National Weather Service, and was not only 5.88 inches 
below normal, but even 1.38 inches below last season's drought year. 

Chances of widespread flows increase significantly in areas where rainfall totals reach 150 percent of normal, 
the Survey has said.  

In evaluating susceptibility of deep-seated landslides, the Survey looks at indications of previous 
movement, along with the steepness of slope, and the strength of ground material, ranging from loose soil, 
through crumbly shale, to cemented sandstone and solid granite. 

The susceptibility mapping draws on data collected in response to bills passed by California's legislature. 
Following the 1982-83 El Niño winter, the Landslide Hazard Mapping Act directed CGS to identify 
landslides and hazards. Later, following the 1989 Loma Prieta earthquake, the Seismic Hazards Mapping Act 
focused on identifying areas prone to ground failure — landslide or liquefaction — induced by quake shaking. 

Wills said the main purpose of the susceptibility maps is to provide information for local governments and 
planning agencies when they consider new development. 

At the same time, inferences can be drawn about shallow flow risk, mainly from the steepness of the slope, 
Wills said. The risk is amplified if there has been a fire, and then prolonged moderate rain or even brief but 
intense rain can transform the soil into mud subject to the pull of gravity. 

As the prospect loomed last year for a strong El Niño winter, CGS set a goal of posting the mapping data before 
the rainy season, in part to help emergency responders plan for which areas might need attention. 

As it turns out, there is low landslide susceptibility in much of the heavily-developed Hollywood Hills, 
thanks to underlying stable rock, Wills said. 

But what of the hillside residents who open the map, zoom into their neighborhood, and discover they are living 
near or even on a landslide zone?  

Wills cautions against jumping to conclusions. In metropolitan areas, many of the slide zones have been known 
for decades, and have been factored into development decisions. But information on grading, retaining walls, 
and construction techniques are not included in the mapping. Wills said it is not intended to provide site specific 
risk assessment. 

"It's very dependent on what the material is there, how the grading was done, how the developments and roads 
were put in, and so I really can't pin that down for you," Wills acknowledged. 



"If you have indications of movement, if there's cracks in your yard — your retaining walls are leaning and 
there's other things going on — then you might want to have a geologist look at the property," Wills suggests. 
"If there's no damage, no slope movement and you've been there for 50 years and nothing's happened, most 
likely nothing is going to happen in the near future." 

But the wild card remains the weather — whether El Niño will make itself known in the Southland this winter 
before departing.   


