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Tablel.  Simple correlation coefficients between percentage of damaged tree and variables related to silviculture and environment of survey stands.
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Avariable of  Presence of spring water is excluded in samples of 1998 when spring water was not obesrved in any survey stand.
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Tabli2.  Scores and partial correlation coefficients for silvicultural and environmental variables of survey stand.
1997 1998
Variables Categories Partial correlation Partial correlation
Freguencies Scores Range of scores coefficients Freguencies Scores Range of scores coefficienys
Cryptomeria japonica 40 0571 11.801 0.256 7 12.588 28.520 0.409
Tree species Larix leptolepis 177 2.960 98 5.841
planted Larix gmelinivar. japonica 12 6.611
Abies sachalinensis 88 2.725 27 12.952
Picea glehnii 19 8.841 n 21.653
The other coniferous species n 1031 21 6.868
Betula platyphyllavar. japonica 5 4.062
Quercus mongolicavar. grosseserrat 9 0.174
The other broad leaved species 9 2927 9 4514
1 1 5yrs 84 5075 10971 0.290 40 19.149 31.853 0518
Stand age 2 6 10yrs 38 5.102 18 12.802
3 11 15yrs 22 5.869 15 12.704
4 16 20yrs 23 0.608 7 0.346
58 21 40yrs 153 2.886 72 9.342
9 41 or more yrs 50 1271 21 6.458
Natural orman made stand 162 1.536 27.192 0.283
Type of Treeless area or peat  bog grass land 7 25.656
environment The others 4 17.307
precedent to
the planting
Flat land 81 0.945 5771 0.108
Configuration Plateau 34 4.068
of the ground Ridge 14 0.285
Slope 225 0171
U U shaped small valley 16 1.703
Overall cutting 225 1446 6.545 0.165
Brush Cutting on strips 42 5.099
cutting The others 5 1.715
Undescribed 98 1.047
Large 16 8.803 12.048 0.210 34 8.004 17.154 0.237
Amount of Moderate 7 1673 79 2.987
fallen Slight 107 3.246 48 1534
branches Absent 170 0457 12 9.150
Severe 16 37.028 40634 0.583 3 4.025 23.127 0.288
Degree of Moderate 23 15.388 n 18.629
the past vole Slight 138 1.815 52 5.083
damage None 193 3.606 107 4.498
Man made stand with dense Sasa 112 0.360 37.979 0.350
\egetation of Man made stand with thin Sasa 41 8.151
the neigh Natural forest with dense Sasa 16 18.931
boring areas Natural forest with thin Sasa 1 26.230
The others 3 11.749
Constant 370 8215 173 21.944
Multiple correlation coefficient 0.701 0.709
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Fig. 1. Relationship between observed percentage of damaged trees OV and estimated ones EV in each survey stand.
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Summary

Relationship between vole damage potential and 22 variables of environmental and silvicultural
elements were analyzed from 1997 to 1998 in the private forests of Hokkaido northernmost Japan
Narrowing down the 22 variables to six variables we detected the following eight variables as the main
factors explaining vole damage stand age degree of the past vole damage tree species planted amount
of fallen branches vegetation of the neighboring areas type of environment precedent to the planting
brush cutting and configuration of the ground Of these variables the former four variables were rather
closely associated with the vole damage for the two years In particular the partial correlation
coeffcients of stand age and of degree of the past vole damage were high respectively When the gray
red-backed vole Clethrionomys rufocanus bedfordiae outbreaked in 1988 the percentage of damaged
trees was highly correlated with vegetation of the neighboring areas This finding suggests that voles
invaded into the man-made stands from the surrounding areas Multiple correlation coefficients
calculated by using the above six variables were 0.701 in 1997and 0.709 in 1998 Thes evalues indicate
that the percentage of vole damage potential can be predicted to a considerable extent by the
environmental and silvicultural variables

Keywords red-backed vole habitat variable predicting of damage, quantification method I multiple regression model





