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A Study on Minimum Measured Diameter of
Natural Uneven - aged Forests Based on Extension Data Mining

LIN Jin+ian CHEN Pingdiu"

( College of Forest Fujian Agriculture and Forestry University Fuzhou 350002 China)

Abstract: With the purpose of accurately describing stand quality objectively reflecting merchantable vol-
ume yielding and effectively reducing outside workload by using Extension Data Mining three evaluation char—
acteristics are reasonably determined and the correlation function values under different minimum measured di—
ameters are calculated in this paper. Then the paper investigates the direct impact and variation of sample
plots’ evaluation characteristics brought by raising minimum measured diamete to determine the reasonable
level of minimum measured diameter for natural uneven-aged forests. Finally the paper proposes to raise the
minimum measured diameter of natural uneven-aged forest from 5 cm to 9 cm 1. e. to adjust the diameter class
from the diameter class of 6 c¢m to the diameter class of 10 cm.
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Tab.1 Primitive characteristics of evaluating characteristics

Evaluating characteristic Code Primitive characteristic Weight

d, /em 0.4

Proportion decrease of volume

/em
d, /em 0.4
Proportion decrease of commercial timber outturn
/em®
Proportion decrease of tree number d, 0.2

2

Tab.2 Raw data of sample plots under the different minimum measured diameter

/em /em (m’/666.7m’) (m’ /666. Tm’)
MMD Sample Plot NO.  Tree number  Average DBH Volume Commercial timber outturn
6 1 52 20.0 13.5 11.3
2 77 15.5 12.0 10.0
20 18 12.3 2.0 1.6
7 1 43 22.9 13.4 11.2
2 69 16.5 12.0 9.9
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2.2
( 2 ( 3)-
3
Tab.3 Evaluation information element under the different minimum measured diameter
/% /% /%
/cm
Proportion decrease Proportion decrease of Proportion decrease
MMD Sam ple Plot NO. ) )
of volume commercial timber outturn of tree number
6 1 0.706 8 0.6189 14.754 1
2 0.8803 0.776 3 11.494 3
20 1.063 5 0.941 0 10.000 O
7 1 1.413 6 1.237 8 29.508 2
2 1.584 5 1.397 4 20. 689 7
20 3.190 4 2.8229 30.000 0
2 3 6-10
Xy D Xy=<ab> X=<cd> xye <a b> X,CX
plx x, X,)
k(x) = X X xXFx
( ) D( x xo X) 0 z
O P( X X X())
B D (x %, X)
k(x) =0
e o X)) =p(X w)  x2X,
OD(x x, X)
Y 3
4
Tab.4 Basic interval of evaluating characteristics
/X, /X
Evaluating Optimum Interval Allowable Interval Optimal value
o Weight
characteristic a b ¢ d %
1%
0 10 0 20 0 0.4
Proportion decrease of volume
/% Proportion
0 5 0 15 0 0.4
decrease of commercial timber outturn
1%
20 40 0 40 40 0.2
Proportion decrease of tree number
6 cm 1
(1) d, ki(x) o
0+20 20 -0 0+10 10 -0
p(0.7068 X) =10.706 8 - ) | — ) =0. 706 8p(0.7068 Xo) =10.706 8 - ) | — )
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=0.706 8 p(0.706 8 X) =p(0.706 8 X,) D(x X, X) =0-10= -10.
plx x, X,) X, x=0.706 8 >x, p(x x, X;) =0.706 8
-10=-9.293 2,
ki (x0) :#19032:0.9293 6cm 1 d,
0.929 3,
( ii) dz kZ(x) .XO :O °
p(0.6189 X) =10.618 9 _0 -;15| —1'527_():0. 618 9
0+5, 5-0
p(0.6189 X,) =|0.6189—T| ) =0.6189 p(0.6189 X) =p(0.6189 X,) D
(x X, X) =0-5=-5 X, =0 X, x=0.6189 p
(x x, X,) =0.6189 -5=-4.381 1.
ey (x) =#§“=o. 876 2 6cm 1 d,
0.876 2,
( i) d; ks ( x) %o =40
p(14.754 1 X) =114.754 1 0 ;4OI —4027_0 p(14.754 1 X,) =114.754 1 —20;40| —40;20
p(14.754 1 X) #p(14.754 1 X,) x#X, D(x X, X) = -14.7541-5.2459 = -20.
x, =40 X, y X=14.754 1 <x, plx %y X,) =20-14.754 1 =
5.245 9,
ky( xy5) 2. 2459 =-0.262 3 6 cm 1 d,
3 _20 3
-0.262 3,
6 cm  2~40 3 k(x,) i=
123 3 in=12 K 40 40 o 7
~13 cm 3 ( 5o
5 « )
Tab.5 Correlation function values under the different minimum measured diameter (Part)
/em d 4, 4,
MMD Sample plot NO.
6 1 0.929 3 0.876 2 -0.2623
2 0.912 0 0.844 7 -0.4253
20 0.893 7 0.8118 -0.5000
max 1k (x,) | 0.980 0 0.964 8 0.870 1
7 1 0.858 6 0.752 4 0.453 1
2 0.841 6 0.720 5 0.017 9
20 0.681 0 0.3856 0.500 0

max |k,(x,) | 1.393 0 1.714 1 2.000 0

1<n<40
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2.4
k(x,.
ni:% n=12K40;i=123 (1)
max | k;( x,;)
I<n<n
6.
6 « )
Tab.6 Standardized correlation function values under the different minimum measured diameter (Part)
/em
d, d, d,
MMD Sample plot NO.
6 1 0.948 2 0.908 2 -0.301 4
2 0.930 5 0.8756 -0.488 8
20 0.9119 0.841 4 -0.574 6
7 1 0.616 4 0.4390 0.226 6
2 0.604 1 0.4203 0.008 9
20 0.488 8 0.2250 0.250 0
2.5
3
K(n) = ¥ ok, o 6 cm
1=1
K(1) =0.4 x0.948 2 +0.4 x0.908 2 +0.2 x ( —0.301 4) =0.682 3
K(2) =0.4x0.9305 +0.4x0.8756 +0.2 x( —0.488 8) =0.624 7
K(20) =0.4x0.911 9 +0.4x0.8414+0.2%x( -0.574 6) =0.586 4.
3
7 o 6 cm.7 cm
0 3
7 « )
Tab.7 Comprehensive correlation degree of sample plots under the different minimum measured diameter (Part)
/em MMD
Sample plot NO. 6 7 8 9 10 11 12 13
1 0.682 3 0.467 5 0.278 1 0.218 5 0.080 0 0.038 4 -0.0143 -0.0417
2 0.624 7 0.411 6 0.2213 0.159 5 0.1233 -0.0744 -0.1145 -0.1505
20 0.586 4 0.3355 -0.1125 -0.2003 -0.2569 -0.2981 -0.2508 -0.2286
39 0.600 0 0.4412 0.2457 0.093 3 -0.2143 -0.3101 -0.3806 -0.3564

40 0.607 7 0.614 2 0.340 8 -0.1345 -0.2422 -0.3225 -0.2533 -0.2144
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Fig. 1  Quantity variation of sample plots in the positive domain under the different minimum measured diameter
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