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Abstract From the background of sustainable development of forestry biodiversity in forest should be
maintained and protected when managing an ecosystem. However as a result of the complex meaning of
biodiversity ordinary indices used in ecology and forestry are not commonly used by forest managers be-
cause of their high requirements of data and precision in order to convey so much information on biodiver-
sity in a single index. On the basis of recent research on virgin forests around the world Franklin advo-
cates that diversity of forest stand structure could be used as an indirect indicator of forest biodiversity
and this has been accepted by many forest experts. As a result some new ideas on how to manage forest
ecosystems through structure control or restructuring have been put forward. In order to manage forest e-
cosystem through stand structure control the significance of forest structure must be clarified and some
new indices must be created for use in forest survey and in proper forest measurements.

In this study a set of structural diversity indices for broadleaved Korean pine forest were put forward

and tested in different types of stands including virgin forest forest after selection cutting and forest re-
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generated after clear cutting. Based on the measurement of stratified coverage in addition to plotless sam-
pling the vertical structure index VSI and horizontal heterogeneity index HHI were generated along
with descriptions of other structural elements such as downed logs standing poles and canopy gaps. The
basic meaning of VSI is the volume of space occupied by branches and leaves which was calculated by
coverage in each layer and its weight. The basic meaning of HHI is the difference of coverage in all layers
between locations in the stands which was calculated as a community dissimilarity index. The bigger the
two indices the more habitat types for living organisms exist in the forest. At the same time other ancil-
lary indices such as species composition amount of coarse woody debris and gaps were surveyed through
plotless sampling methods and transects with plots.

Comparison between different stands of virgin forest indicates that these indices were precise enough
to describe the spatial structure of the stands and were in agreement with analyses resulting from common
forestry survey methods. Used in secondary forest stands they could also provide more information than
common single biodiversity indices. Before using data from plotless sampling the similarity coefficients
between plot sampling and plotless sampling were calculated. The precision of the two methods proved to
be identical. Used in stands with different disturbance histories these indices illustrated remarkable
differences in the structures of the stands indicating that the indices are suitable for forest survey and for
guiding choice of management measures in forest ecosystem management. Disadvantages and methods for
improvement of the indices are discussed and research priorities are proposed.

Key words structural diversity stratified coverage broadleaved-Korean pine forest plotless sampling
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Table 1  Location and hatibat characters of plots
Plot No. Location S]gpe Altj:lude Aspect Dc]jf I:rl;tji}(}:lil Logging system Time of logging
! Huoyagou 1 960 Northeast 15.9 o13 - -
2 Gaotaigou 10 870 Northeast 22 725 - -
3 Gaotaigou 10 750 Northeast 19.0 400 Selection cutting 1998
4 Gaotaigou 10 830 Northeast 8.3 1833 Clear cutting 1984
5 Xishan 16 800 Southwest 12.8 1200 Clear cutting 1978
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Table 2 Stratified coverage of eight sampling units in plot 2
Stratified coverage
Quadrat No.
0~0.1m 0.1~0.5m 0.5~2.5m 2.5~5.0m 5.0~10.0 m 10.0~20.0 m >20.0 m
1 0 4 0 0 2 4 5
2 0 5 1 2 3 5 3
3 1 5 0 0 3 4 0
4 1 4 3 3 4 4 4
5 2 5 2 3 3 3 1
6 0 5 3 0 2 3 2
7 0 5 4 3 4 3 2
8 2 4 2 3 2 4 4
3 2 8
Table 3 Vertical structure indices of eight sampling units in plot 2
Quadrat No. 1 2 3 4 5 6 7 8 Average
VSI 76.6 89.0 62.0 100. 1 73.5 58.0 77.5 93.1 78.7
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Table 4 Horizontal heterogeneity indices among eight sampling units in plot 2
Quadrat No. 1 2 3 4 5 6 7 8
1 0
2 16.2 0
3 17.7 18.5 0
4 16.8 16 19.5 0
5 28.5 22.3 15.8 18.6 0
6 15.7 17 18 21.5 14.8 0
7 25.5 19.3 27.8 13.7 14.5 9.8 0
8 13.3 17.5 21 8.5 7.6 20 22.2 0
5
Table 5 Similarity coefficients between plot and plotless sampling
cc PS SR
Index CC index PS index SR index
No. of tree species 92.31 97.67
Relative abundance 89.99 89.05 99.96
Relative frequency 92.37 90.52 99.83
Relative dominance 86.35 83.89 99. 66
Importance value of tree species 94.18 92.33 99. 84
Note CC Coefficient of community PS Percentage of similarity SR Similarity ratio
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Whittaker 1978
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Kohm & Franklin
1996 Bergeron et al. 1999

1 hm’ >28 cm
2 207 197
0.1895 m’ 0.4272 m’
542 m’ 3.3
3.2
12
6 5
1978
78.7 3.1.3
17.8
VSI 87.4 HHI 13.6
6

Table 6  Stand structure indices of two old mixed forests

2
m

She -Winner Volume of i 1 f dow
Location Vs HET Shannon-Winner Volume of standing Volume of downed

Area of canopy

index poles m’ logs m’ gaps m’
Gaotaigou 78.8 17.8 2.262 0.1895 0.4272 542
Huoyagou 87.4 13.6 2.642 0.1722 0.2944 302
Note VSI Vertical structure index HHI Horizontal heterogenity index
7
Table 7 Similarity coefficients of two sampling methods in secondary forest
cec PS SR
Index CC index PS index SR index
No. of tree species 71.73 100
Relative abundance 89.14 85.44 99.95
Relative frequency 94.96 85.24 99.53
Relative dominance 88.11 86.74 99.99
Importance value of tree species 91.16 86.32 99.93

5 Abbreviations as in the note to Table 5.
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Table 8 Stand structure indices in differently disturbed forests
° m cm
Plot No.  Slope  Altitude Aspect DBH Individual Logging system Time of logging VSI HHI
2 10 850 Northeast 22.0 725 — — 78.7 17.8
10 750 Northeast 19.0 400 Selection cutting 1998 70.7 14.8
4 10 830 Northeast 8.3 1833 Clear cutting 1984 71.8 6.5
Shannon-Winner 2.
833
5
63.61 9.01
Kohm & Franklin 1996 Bordelon et al. 2000
green tree retention vari-
able retention harvest system 2002
234 1999 2002
8
4.2 -
2001 3
17
23
5 9.01 17
4 6.5
2002
1997
4.3
Steventon et al. 1998
1997

4.1
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