
 
 
 
 
 
 
 
 
 
 

Appendix A – Risk Assessment Methodology 



APPENDIX A 
 
LANDSLIDE RISK ASSESSMENT 
 
In this report, the likelihood of initiation of a landslide has been estimated for each block area and/or road 
section examined.  Further a consequence rating has been assigned for the landslide associated with that 
likelihood.  From these two elements a qualitative risk analysis can be completed.  This section outlines the 
procedure for carrying out this analysis.  Detailed information and tables for performing landslide risk 
analysis can be found in the Forest road engineering guidebook and Land Management Handbook #56  
Landslide Risk Case Studies in Forest Development Planning and Operations.   The resulting qualitative 
landslide risk analysis is sufficient to provide guidelines for decision making. 
 
Definitions:  
 
Landslide risk analysis is the systematic use of information to determine the landslide hazard (likelihood of 
landslide occurrence) and the consequence of a landslide at a particular site, thereby allowing an estimate 
of the risk to adjacent resources from a landslide occurrence.  
 

Landslide Risk  = Hazard x Consequence 
    = Likelihood of occurrence x [element at risk x vulnerability] 
 

Hazard is expressed as a relative qualitative rating of the likelihood of occurrence of a landslide of 
significance for each block examined.  An example qualitative landslide hazard table is presented in Table 
A2.  
 
Consequence ratings are specific to the element at risk.  These elements include risk to human life, 
property, transportation systems, utilities, water supplies, fish habitat, wildlife, visual resources and timber 
value. 
 
Residual Risk is the product of hazard and consequence following completion of harvesting or road 
construction taking into consideration the likelihood that the landslide would impact the element(s) at risk. 
 
In this application, a qualitative risk matrix is used for specific elements at risk.  This matrix combines a 
relative landslide hazard rating and relative consequence rating (representing vulnerability of the element).  
A sample risk matrix is given below (Table 1). 
 
Table A1- Sample Qualitative Risk Matrix 
 

CONSEQUENCES HAZARD 
Low Moderate High Very High 

Very Low Very Low Low Low Moderate 
Low Low Low Moderate High 

Moderate Low Moderate High Very High 
High Moderate High Very High Very High 

 
 



Table A2- Example of a qualitative landslide hazard table. 
 
Intended for use in qualitative landslide hazard and risk analyses for terrain stability field assessments, and for preparation of measures to maintain slope stability and road deactivation prescriptions.  
Landslide hazard is the likelihood of a particular landslide occurring.  It is dependent on the type and magnitude of the landslide of significance for a specified element at risk. Refer to the  text for 
further discussion. 
 

Relative 
qualitative rating 

of landslide 
occurrence for the 

landslide of 
significance for a 

specific element at 
risk 

Example of range 
of annual 

probability (Pa) of 
landslide occurrence 
for the landslide of 
significance for a 

specific element at 
at riska,b,c 

Example of qualitative description for range of annual probability (Pa)c 

Example of range of 
probability of landslide 

occurrence for the 
landslide of significance 

for a specific element 
riska,c (assumes a 20-

year design life) 

High (H) 
Annual 
probability(Pa) 1/100 
to 1/20 

Pa of 1/100 indicates that a landslide can happen (or is probable) within the approximate lifetime of the 
existing or proposed road. In the case of past landslide activity, landslides occurring between 20 and 100 
years are usually identifiable from deposits and vegetation, but may not appear fresh. 

64% chance that at least 
one event will occur in 20 
years 

Moderate (M) Annual probability 
(Pa) 1/500 to 1/100 

Pa of 1/500 indicates that a landslide within a given lifetime of the existing or proposed road is not likely, but 
possible. In the case of past landslide activity, landslides occurring between 100 and 500 years may not be 
easily identified. 

18% chance that at least 
one event will occur in 20 
years 
 

Low (L) 
Annual probability 
(Pa) 1/2500 to 
1/500. 

Pa of 1/2500 indicates that the likelihood of a landslide is remote within the lifetime of the road. In the case of 
past landslide activity, landslides occurring between 500 and 2500 years are difficult to identify 

4% chance that at least 
one event will occur in 20 
years 

Very Low (VL) Annual probability 
(Pa) < 1/2500. Pa < 1/2500 indicates that the likelihood of a landslide is very  remote within the lifetime of the road.  

1% chance that at least 
one event will occur in 20 
years 

 
(Modified after Forest Road Engineering Guidebook 2002) 
 
Notes:  a.  Assume that ranges of probability apply to a 1-km segment of road. 

b.  Annual probability (Pa) of 1/100, for example, means an event with an estimated return period of 100 years. 
c.  The example of range of annual probability (Column 2) and example of qualitative description for a range of annual probability (Column 3) are only included to give 
users some physical idea of the meaning of the relative qualitative ratings in Column 1. 

 
 
 
 
 
 
 
 
 



 
 

 
Table 4.2 from Land Management Handbook #56  This table illustrates the long term probability of occurrence from annual probability of 
occurrence.  For example if an event has a recurrence interval of 20 years Px and the design life of a structure is 10 years, there will be a 40% 
chance of that structure experiencing the 20 year event.  This would correlate to a Very High likelihood of the event occurring within the life of the 
structure.  




