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Note: This version corrects an error in the description of growth rate from radial to diametral growth.
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Introduction

This draft represents a working version of a susceptibility and risk rating system for the Douglas-fir beetle (DFB) for British Columbia. Due to the lack of published information describing DFB-caused tree mortality as it relates to stand characteristics, site quality, ecotype etc., and the fact that much of this information comes from the U.S.A. where many of the conditions differ from those in B.C., further work will be required to refine this system as new information becomes available. The following system is based on knowledge obtained from the literature and personal experience. There are several other variables that could have been included in this system but we feel the knowledge of how they contribute to susceptibility and risk is weak at this time. The authors welcome all comments and suggestions on this draft so that in the near future a refined system can be presented.

A. Stand Susceptibility
Stand susceptibility refers to the characteristics of a stand that make it inherently susceptible to damage by a Douglas-fir beetle epidemic should a population of the insect arise in the stand. The variables included, their classification category and associated score are:

1. Age (A): (in years of the dominant/co-dominant Douglas-fir component)

     <80
low
(0.3)

  80 -119
moderate (0.6)

120 -149
high (0.8)

    150+ 
very high (1.0)

2. Diameter (D): (Average diameter (cm) of the Douglas-fir component of the stand ( 25.0 cm)

<29 cm
low (0.3)

30 - 39
moderate (0.8)

  40 +

high (1.0)

3. Growth Rate (G): (last 10 years diametral growth in mm., sum the measurement of the last 10 years growth from 2 cores, one on east side and one on west side of dominant/codominant Douglas-fir; this variable requires ground data collected and averaged from a minimum of 10 randomly selected trees per stand. If this is unobtainable then a moderate rating should be assumed until better information is available)


> 19 mm
low (0.3)

   
11 - 19 
moderate (0.8)

< 11 mm
high (1.0)

4.  Stand Purity (P): (Percentage of total stand basal area composed of Douglas-fir)  i.e. 

               (Basal area of Douglas-fir ( 12.5 cm)( x 100 

 (Basal area of all trees ( 12.5 cm including Douglas-fir) 

The DFB susceptibility index is calculated using the scores beside the appropriate variable category as:

Stand Susceptibility Index (SI)  = A x D X G X P

This will be a value between 0 and 100 with 100 being the maximum stand susceptibility.

B. Beetle Population Factors
Stand risk refers to the likelihood of damage occurring in a stand and is a function of both the stand susceptibility characteristics and beetle population levels. A stand can have high susceptibility but have little risk of loss if there is no nearby, sizeable DFB population. An analogy would be fire. There can be a high fuel load (susceptibility) but with no source of ignition there is no immediate risk of fire.

In the case of the DFB, endemic populations are found throughout the range of Douglas-fir and survive on recently killed trees, wind or snow breakage and slash. If these materials occur in plentiful supply, populations can build up rapidly. When the supply is exhausted beetles attack standing trees. If the beetle population is high enough they can overcome the tree’s ability to resist attack through the production and exudation of resin. If the tree is lacking vigour as a result of age, drought, competition, disease, or defoliation, its’ resistance level may be low making it more vulnerable to death at a lower attack density than a more vigourous tree.

In this version of the risk rating  system, factors affecting tree vigour (eg. age, drought, competition, disease, or defoliation) are assumed to be accounted for in the Susceptibility Index in the measurement of growth rate. Factors that influence the magnitude of beetle populations are those that indicate existing populations and susceptible conditions (eg. standing infested trees),  and the presence and abundance of preferred breeding material (eg. wind- and snowbreak, windfall, and logging debris). 

In the stand being rated, and within one kilometre of the stand boundary, assess the type and quantity of breeding material present and use the associated scores to calculate the Beetle Population Factor (BPF).

1.  Type of Material (M) (note: if more than one type use the one that produces the highest score).



a. Standing Infested Trees (1.0)


b. Windthrow (0.8)


c. Snow breakage, Wind breakage and/or Logging debris (0.7)

d.  none -  Go no further in this section,  BPF=0.1; Go to Section C 

2.  Quantity (Q):

Standing Infested
 Logging Debris       Windthrow or


 Trees 

    Breakage


-----------------------
----------------------
---------------------     --------------------

a. abundant (1.0)
> 20 trees
> 15 ha

> 20 trees

b. moderate (0.8)
5 - 20 trees
5 - 15 ha

5 - 20 trees

c. small (0.6) 
< 5 trees
< 5 ha

<  5 trees

The beetle population factor (BPF) index is calculated by multiplying the scores associated with the factors listed under M and Q above.

BPF = M  x Q

C. Stand Risk

As stated above, stand risk refers to the likelihood of damage occurring in a stand and is a function of both the stand susceptibility characteristics and beetle population factor. We define a Stand Risk Index as a function of the Stand Susceptiblity Index (SI) and a Beetle Population Factor Index (BPF). The calculation is as follows:

Stand Risk Index (SRI) = SI x BPF

As per the susceptibility index, the stand risk index will be a value between 0 and 100.

D. Use of the Susceptibility and Risk Indices

Like the mountain pine beetle susceptibility and risk rating indices (Shore and Safranyik 1992) the susceptibility and risk rating indices are intended to be used in tandem. The susceptibility index provides a relative indicator of which stands would experience the most loss in the event of a DFB infestation. This can be used in itself with aerial maps and photos of current DFB infestations to identify priority areas for treatment. The risk index, on the other hand, provides an index of the short term expectation of tree mortality in a given stand as a result of a DFB infestation. It is a complex variable integrating estimates of both stand susceptibility and beetle population factors.
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