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ABSTRACT

This study presents the method to quantify the stand structure diversity or homogeneity. Gadow's
dbh differentiation(Durchmesserdifferenzierung) is introduced which quantifies the horizontal stand
structure by the ratio of the dbh between subject tree and neighbour trees. And new stand structure
diversity index based on Lorenz curve, which is made by ratio of tree number and basal area or
volume by dbh class, is presented.

The horizontal stand structure index based on Lorenz curve has a value from 0 to 1 as Gadow's
index, and approximates to 1 if the stand strucure has high diversity. In the comparative analysis for
performance, the new stand structure index based on Lorenz curve is considered to compare with the
Gadow's index for describing the stand structure.
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Table 1. Simple statistics for general growth factors of sample plots such as age(year), dbh(cm), stems
per ha(N/ha), site index with reference age 50(SI; Lee 1993)

Variable Mean Standard Deviation Minimum Maximum
Age(year) 37 14 18 87
dbh(cm) 17.5 7.8 7.7 43.1
N/ha 2099 1147 300 6000
SI 20.2 2.7 10.7 27.6
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DDjawey © dbh differentiation of subject tree i

R'dbh;.r : dbh-ratio between subject tree i and
it's neighbour tree &

7 - number of neighbour trees
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G : total basal area,

G;  volume or basal area of j-th dbh class
Ng : total number of trees,

N; : number of trees of j~th dbh class
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Table 2. Coefficients of correlation between several dbh-differentiation based on different number of

neighbour trees(DD1 : with 1 neighbour tree, DD3: with 3 neighbour trees, DD3b : with
mean dbh of 3 neighbour trees)
Coefficients of Correlation Simple Statistics
DD1 DD3 DD3b Mean Std Min. Max.
D 1.00000 - - 0.230 0.064 0.084 0.374
D1 0.0 B B
DD3 0.94406 1.00000 - 0.228 0.057 0.098 0.355
0.0001 0.0 -
0.92225 0.98174 1.00000
DD3b 0.0001 0.0001 0.0 0.193 0.053 0.076 0.343

Table 3. Coefficients of correlation between stand structure index based on Lorenz curve(L’'SSI and
L’hSSD and dbh-differentiation(DD3), standard deviation(SDdbh) of dbh, coefficient of varia—

tion(CVdbh) of dbh

Coefficients of Correlation

Simple Statistics

L'SSI _LhSSI __DD3 _ SDdbh _ CVdbh Mean _ Std  Min.  Max.
oo 0.0M4T 020398 018447 073777 0.25763 g M 8 o7
g 0.6588  0.0408  0.0648  0.0001  0.0093 ‘
0.24323 0.39720 0.41546 0.69038 0.48147 -
dbh 0.0142  0.0001  0.0001 _ 0.0001 _ 0.0001 17-5 8 sl
L'SSI é.goooo B B - B 0.318  0.075  0.160 0.541
. 0.95722  1.00000 — - -
LSSt ot 0o - - ~ 0.390  0.069  0.149  0.467
0.89698  0.93668  1.00000 - -
DD3 000l 00001 0.0 ~ - 0.228  0.057 0.098  0.3%
0.45241  0.31748  0.27454  1.00000 - ,
SDdbh " ool 0005 0.0 B 3.930 1.461  1.761  8.291
0.83050  0.94961 0.95346 0.22503  1.00000
CVAbh o ooo1  0.0001  0.0001 _0.0237 0.0 281 6.5 1049 43.69
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Fig. 1. Relation between horizontal stand struture index based on Lorenz curve(L 4SSl and Gadow's
dbh—differentiation(DD3)(a), coefficient of variation of mean dbh(CVdbh)(b)
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Table 4. Age, site index(SI), number of trees per ha(N/ha), dbh, Gadow's dbh-—differentiation(DD3),
horizontal stand structure index based on Lorenz curve(L'hSSI, L'SSI)) before and after

thinning
index thinning Mean Percent(%) Std Dev Minimum Maximum
age 31 14.1981 18 87
St 20.2 2.71980 10.7 27.6
N/ha before 2099 100 1147.50 300 6000
after 1451 70 764.407 260 3700
dbh before 17.53 100 7.80576 7.67 43.09
(cm) after 19.10 109 8.01276 9.56 46.29
DD3 before 0.22796 100 0.05674 0.09748 0.35533
after 0.17175 75 0.03784 0.07307 0.27714
LhSSI before 0.3096 100 0.06942 0.14930 0.46709
after 0.2391 (i 0.04986 0.11151 0.37927
LSS before 0.3180 100 0.07541 0.16037 0.54139
after 0.2457 77 0.05132 0.11008 0.39857
CVdbh hefore 23.813 100 6.55685 10.49060 43.6871
after 17.855 75 4.29653 7.83110 30.1382
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Fig. 3. Gadow's dbh-differentiation(a) and Lorenz's horizontal stand structure index(b) before and after

thinning
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