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Simulated Harvesting of Spruce-Fir Red Pine Forest Based on Multivariate Distribution

of Spatial Structure Parameters

ZHONG Xun',WANG Xin-jie' " ,HE Jing-yuan',CHAI Lei' ,LIU Jia-rong' ,LIU Li’
(1. Beijing Forestry University s Beijing 100083 ,China ;

2. China Geological Survey Natural Resources Integrated Survey Command Center ,Beijing 100055,China)

Abstract: The objectives of this study were to verify the validity of the quadratic distribution of stand spa-
tial structure parameters as the basis for stand restructuring,and to provide a theoretical basis for stand re-
structuring and reasonable selection of harvesting wood in felling and harvesting. In order to make the sur-
veyed stands better represent the overall situation of the area,20 standard sample plots of spruce-fir red
pine forests occurring in Jingouling Forest Farm of Yanji were set up at long distances,and the basic char-
acteristics of the stands were surveyed. The target trees were identified according to the quadratic distribu-
tion of the spatial structure parameters,and the simulated harvesting was carried out according to the har-
vesting priority,and the changes of the spatial structure parameters in the stands were compared before and
after the harvesting. The spatial structure parameters of the stands did not change significantly in the mean
distribution,but the densities and size ratios decreased in the univariate distribution,i. e. ,the stands were
more sparsely distributed,and the growing environment of the stands was improved in the quadratic distri-
bution. The proportion of trees that meet the better stand structure (C=0.0,W=0.5.M=1.0,U=0.0)

increased. It is proved that determining the harvesting wood and conducting harvesting according to the
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multivariate distribution of stand spatial parameters has a certain improvement effect on the spatial struc-

ture of the stands,which can make the spatial structure of the stands closer to the ideal state and more con-

sistent with the target structure of the stands for structured forest management,and at the same time, it

will not have a large impact on the species composition of the stand,which can provide a reference basis for

forest management and production.

Key words: structured forest management; stand spatial structure; multivariate distribution; simulated

logging
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Table 1 Basic overview of the natural forest plot of spruce fir and Korean pine

15 B 1 7 1) B 1) g/ () 4k /m
1—1 43°20'39"N,130°9'54"E EdL e PE 10° 6 630
1—2 43°20'36"N,130°9'53"E Edk 1EdL 7 640
1—3 43°20'41"N,130°9'57"E ik Jetm % 6° 9 610
1—4 43°20"39"N,130°9'52"E EdL Jetm % 6° 6 590
1—5 43°20'35"N,130°9'43"E Edb e v 2° 10 630
2—1 43°20'51"N,130°15'2"E 6O 7R 45° At 4 58° 26 680
2—2 43°21'24"N,130°10'29"E EdL b AR 87° 15 620
2—3 43°21'25"N,130°10'29"E Edk EAR 4 630
2—4 43°21'24"N,130°10'25"E Edt At 4 76° 8.5 650
2—5 43°21'25"N,130°10'27"E 1EdL AR Awrg 9° 10 630
3—1 43°21'24"N,130°10'23"E 1EdL defm % 65° 14 650
3—2 43°21'25"N,130°10'19"E 1k Jetm A 31° 11 660
3—3 43°21'23"N,130°10'17"E IEdL bR AR 59° 11 680
3—4 43°21'24"N,130°10'16"E 1EdL At AR 73° 14 670
3—5 43°21'24"N,130°10'14"E Edt bR A 62° 14 680
4—1 43°22'49"N,130°16'18"E iEdk et 4 10 750
4—2 43°22"49"N,130°16'14"E 1Edk et # 2 4 730
4—3 43°22'48"N,130°16'12"E EdL b AR 40° 8 750
4—4 43°22"49"N,130°16'13"E EdL Jt AR 38° 6 740
1—5 43°22'50"N,130°16'12"E b Jbm 45 27° 8 740
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Table 2 Basic overview of natural forest stands of spruce

fir and Korean pine

" Tl PHRE PHER P )
/em /m /m /(kk « hm ™ %)
B 19.5 12.7 1.6 332
3% 2342 23.6 14.3 1.8 89
AN e A 28. 4 14.9 2.0 28
FAR/N 25.7 14. 4 2.0 103
B 11.0 9.5 1.9 92
1 HE 19.7 15.5 2.1 55
HUHE 16.2 14.2 1.7 48
2L A 12.3 11.7 2.1 3
[N 14.2 10.5 1.9 21
i 14. 4 10. 6 2.1 14
7K i A 14.4 10. 2 2.1 2
P 8.5 9.5 2.3 1
14 21.4 16.0 1.8 6
RO TE 7.6 8.6 1.5 8
o HE 26.7 18.1 2.6 1
T 8.7 8.5 2.0 3
FEAURIA 23.5 14.7 1.7 4
547 R 11.9 9.2 1.6 1
IR S7¢ 7.4 8.8 1.5 1
AR 7.6 9.1 2.1 3
M 11.6 10. 8 1.1 1
5 B ARk 7.5 9.1 1.8 1
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Table 3 Statistical table of cutting amount of split felling

R R AR {85 &R /m® Kttt /m® SRR (%)
CK 479. 46

Wik 472,31 7.15 1.49
PR 440. 76 38.70 8.07
Ak 433.25 46. 21 9. 64
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Table 4 Statistics of importance values of sub-felled tree species

HEE

T A

CK witfe Wk &R
w2 0. 304 0.303 0. 300 0. 305
185 2 42 0. 124 0.124 0.128 0.129
AN oy 0.063 0.064 0.066 0.066
FAR /N 0.151 0.151 0.154 0.157
B 0.087 0.087 0. 085 0.082
e 0.072 0.073 0.074 0.073
PAE 0. 060 0. 060 0. 064 0. 062
EAR 0.011 0.011 0.012 0.010
[EPN 0.033 0.033 0.031 0. 032
i 0. 022 0.021 0.019 0.017
K i 0. 007 0.007 0. 005 0. 005
EL 0.004 0. 004 0. 005 0.005
14 0.013 0.012 0.012 0.013
ZHTH 0.011 0.012 0.012 0.012
HHE 0. 005 0. 005 0.003 0.003
T ¥ 0.007 0.007 0.003 0.002
AU 0.010 0.010 0.011 0.011
g 0. 002 0. 002 0. 002 0. 002
HIEE S 0.002 0.002 0.002 0. 000
A 0.007 0. 007 0. 008 0.008
M 0. 002 0.002 0.002 0. 002
HABEA 0. 002 0.002 0.002 0. 002
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Table 5 Zero-element (mean) distribution

AL R AR TR B wHEE i R PN
CK 0. 69 0. 20 0.50 0.48
Wikt 0.71 0.18 0.48 0.47
TEAE 0.76 0.12 0.48 0. 45
AL 0.71 0.10 0.48 0.43
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Table 7 Frequency distribution of stand density

after fractional felling
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Table 6 Frequency distribution of stand mixing degree

after fractional felling

AR 0. 00 0.25 0.50 0.75 1.00
CK 0. 46 0. 34 0.14 0.05 0.01
Wik 0.49 0.36 0.10 0. 04 0.01
TEAE 0.57 0.37 0. 04 0.01 0. 00
Ltk 0. 66 0.29 0. 04 0.01 0. 00
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Table 8 Frequency distribution of stand angular scale

after fractionated felling

AR E 0. 00 0.25 0.50 0.75 1.00
CK 0.01 0.24 0.55 0.15 0.04
Wk AR 0.01 0.26 0.57 0.13 0.03
AL 0.01 0.25 0. 60 0.11 0.03
Ak 0.01 0. 26 0.57 0.13 0.03
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Table 9 Frequency distribution of stand size ratio

after fractional felling

R3S R 0. 00 0.25 0.50 0.75 1. 00
CK 0. 04 0.12 0.23 0.26 0.35
1/ Sii%s4 0. 04 0.09 0.25 0.26 0. 36
FRIER 0.02 0.05 0.23 0.31 0. 40
AR 0.02 0. 10 0.22 0. 30 0.35
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KN EL 0. 00 0.25 0.50 0.75 1. 00
CK 0.22 0. 20 0. 20 0.18 0.19
Wik fk 0.22 0. 20 0.22 0.18 0.18
T EAE 0.24 0. 20 0.22 0.18 0.16
AR 0.26 0.23 0.19 0.21 0.12
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Fig. 1 Spatial parameter quaternary distribution (control)

2 FESHMWITHH (REK)
Fig. 2 Spatial parameter quaternary distribution

(secondary harvesting)

3 ZESHNTSH(BEEK)

Fig. 3 Spatial parameter quaternary distribution

(re-selection harvesting)
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Fig.4 Spatial parameter quaternary distribution

(alternative harvesting)
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