
This map portrays likely landslide source regions within shallow soil that can mobilize into debris
flows.  Shallow-landslide susceptibility increases where subsurface-water flow interacts with
unconsolidated soil above the bedrock on steep topography.  Relative susceptibility is based
on geographic information system (GIS) analyses of topography represented by 5-–m grid
digital elevation models (DEMS).

The GIS model used (SHALSTAB) calculates steady-state subsurface- water flow coupled with an
infinite- slope stability approximation.  Susceptibility is based on a simple cohesionless soil tha t
has a friction angle of 40 , a saturated-soil bulk density of 1,700 kg/m 3 and a water
bulk density of 1,000 kg/m3.  All model input parameters are assumed to be spatially invariant
to highlight the influence of topography on landslide susceptibility.

The stability index shown is expressed as the hydrologic ratio, log(q/T).  This ratio captures the
magnitude of the precipitation, q, relative to the soil transmissivity, T.  As q increases relative
to T, the landslide susceptibility increases.  Units are divided into increments of 0.3 log(q/T),
equivalent to a factor of two variation in the ratio q/T.  The map units are depicted as log(q/T)
because the q/T values are small numbers.  The resulting patterns of predicted critical rainfall
necessary to induce landsliding are strongly correlated with topography, the highest
landslide susceptibility corresponding to steep, convergent hillslopes.

Spatial and temporal variability in many of the parameters controlling slope stability makes
site- specific predictions difficult without detailed information.  This map indicates the
generalized, regional landslide hazard.  Detailed site investigations by qualified geotechnical
engineers or geologists should precede land use. See the accompanying chapter 3 of this report for
a more detailed discussion; see also, plate 2 for a regional- scale study using 10-–m DEM data.
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Digital files available at http://pubs.usgs.gov/sir/2007/5196/
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