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SRRAMRASHR CIEJFAAHR ) BX, BRI IR
TR A - N TAME IS ( Pinus tabulaeformis
Carr.) - HAAMKERA, BIABRR IR 1R S
AR B, P PR IR I IR ARG 1) (b 28 5 A
X, BUABRRIAREMHESSAR AR 2 g, KK
i@ AR A T s - N TR AR LA ( Pinus armandii
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Table 1 Stand types and mean values of spatial structure parameters
eI eSS
R FEH A E AR YE sy 2T Mean values of spatial structure parameters
Plot No. Location of sample plot Stand origin Stand types R SRR PN AL FE
Uniform angle index  Mingling Dominance Crowding
. o RN N
BN AR
1 jaﬂ\:éﬁnlin ﬁatuﬂ;l forest Coniferous-broad leaved 0.489 0.793 0.490 0.966
Korean pine mixed forest
. o ARYNTIIL N
F N R
2 jaﬂ\:éﬁnlin ﬁatuﬂ;l forest Coniferous-broad leaved 0.534 0.775 0.488 0.957
Korean pine mixed forest
SR o LA R AR
BN e AR
3 ja*i\rféﬁnlin ﬁatuﬂ;l forest Coniferous-broad leaved 0.491 0.827 0.492 0.827
Korean pine mixed forest
SR o LA R AR
F NS R
4 ja*i\rféﬁnlin ﬁatuﬂ;l forest Coniferous-broad leaved 0.496 0.780 0.490 0.780
Korean pine mixed forest
SR o LA R AR
BN e AR
5 ja*i\rféﬁnlin ﬁatuﬂ;l forest Coniferous-broad leaved 0.514 0.798 0.487 0.950
Korean pine mixed forest
SR o LA R AR
F NS R
6 ja*i\rf:ﬁnlin ﬁatutﬁl o Coniferous-broad leaved 0.486 0.838 0.494 0.958
Korean pine mixed forest
. an FETAME
NEZARIVIE S RIRM . .
¥ Honghuaerji Inner Mongolia Natural forest AILE s,ylvestrls var. s D Uit
mongolica forest
. an FETAME
NEZARIVIE S RIRM . .
8 Honghuaerji Inner Mongolia Natural forest AILE s,ylvestrls var. e Dy e
mongolica forest
H B RIRM FARRIRZE R
e Xiaolongshan Gansu Natural forest Pine-oak mixed forest e e s
i 7 SR AR AS
10 H /NS RIRMR FARRIRAZ IR 0.520 0.761 0473

Xiaolongshan Gansu

Natural forest

Pine-oak mixed forest
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RG22 [ G54 ZHOAME
B2 FEH b E PR IR FRANHT Mean values of spatial structure parameters
Plot No. Location of sample plot Stand origin Stand types 1R JRAS PN A x4 i
Uniform angle index Mingling Dominance Crowding
HA N L TR FARRIRAE R
B Xiaolongshan Gansu  Natural forest Pine-oak mixed forest sy Izt G
Hl /N RIRHK FARRIR AT AR
1= Xiaolongshan Gansu  Natural forest Pine-oak mixed forest 0.480 0.813 ==
HA AN L TR FARRIRAE R
1 Xiaolongshan Gansu  Natural forest Pine-oak mixed forest sz e fisie
HA /N NI LI/
L Xiaolongshan Gansu  Plantation Pinus armandii plantation 0:984 0.600 0:55¢
HA ANz N THk THRARK
e Xiaolongshan Gansu  Plantation Pinus tabulaeformis plantation e et fnzz
HA /NG NI LI/
1o Xiaolongshan Gansu  Plantation Pinus armandii plantation 0514 0:923 0-541
RE N Al N THk THEARK
Uz Xiaolongshan Gansu  Plantation Pinus tabulaeformis plantation iz sz fisize
H /NG NN HElFa R
ik Xiaolongshan Gansu  Plantation Pinus armandii plantation 0459 0547 0963
RE N Al PNEIRS THEARK
i Xiaolongshan Gansu  Plantation Pinus tabulaeformis plantation A e diser
H/NB AL H A 5 A
29 Xiaolongshan Gansu  Plantation Larix kaempferi plantation 0.388 0291 0:463
AR DR, B
. PG N Tk Cunninghamia lanceolata.
&l Pingjiang Hunan Plantation Pinus massoniana- et e
Cryptomeria fortunei mixed forest
. WIFEL ALk AR
22 Pingjiang Hunan Plantation Schima superba Gardn. et Champ. s HHRe
— [ERCE e
23+ ﬁ)?:g.[af Honan é\lalnf:ﬁon 7 Schima superba 0.400 0.470
grang 3 Phoebe bournei mixed forest
S ST TS 3T A
24+ ﬁ)?:g.[af Honan é\lalnf:ﬁon 7 Cryptomeria fortunei 0.390 0.520
grang 3 Liriodendron chinense mixed forest
S S HR AR B “cn—/\ :
o W P~ R i MRS 0.490 0.730

Pingjiang Hunan

Natural forest Cyclobalanopsis glauca mixed forest

W REHI21A0249 HCROURESE, FEHI22, 2325 8 3P (E .
Note: Sample plots 21 and 24 are the mean values of 9 sample plots, sample plots 22, 23 and 25 are the mean values of 3 sample plots.
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Fig. 1 Spatial structure parameters of forest stands
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WA, MO EEIARR S, WKIH 0.25; WTREZE
SIS, AKCFARIF RS, WA 1 Mo
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A RIS — 5 2 /N BB A 0 3
0.25 SF MR RE L, HIE —2/NT 0.5;
FHIZ . PRIV F 45 B R 43— 5 e R/ IN LB
EH 0.75 8¢ 1 SFHMMAMRE . B SR FARSS
TR RO 5 HRIT 4 ARA2H IS 4544 ST I AT
JEL A, HIERYLT{0, 0.25, 0.5, 0.75, 1}4%
ERIIRKN, BIRE LR/ B E
#RAE 0.5 BT, (HAREIZAMR I iR /ML T
PR . BTLL, 3k HLZS S — A H AR A TR R
AN TR AL A bR e, ISR/ B (AR
(0.49,0.51) Zul, RKnHfs, KBS 50,
SR 2, TAE 0.5; YI{ATE[0.47,0.49] I (H
0.75; H{H/NT 0.47 BFRAE 1, RIS HEA
KOMEFBIMARR Z ;. ¥I{EAE[0.51,0.53]0 T (A
0.25; ¥ff >0.53 WH(E 0, L5 HUSER ML
—WR (£2),

=2 SEHSEHEEREITR
Table 2 Comparison of mean and standardized values of structural parameters
e fRIEW KANHH U HHEPEC
HHE WA Uniform angle index Dominance Crowding g
Mean values - yfinging [0.475 [047, (049, [0.51 [0.125, [0.375, [0.625 Note
of structure . , Lol 49, o1, . , . , . ,
parameters <0475 o517] 70917 <047 G491 051) 053] TO93 <0125 G375y 025 0875 “087O
B/
LA SR ST Sincle
Standardized Measured Measured 1.0 0.5 1.0 0.75 0.5 0.25 0.0 0.0 0.5/0.250.75/0.51.0/0.750.25/1.0 laver/
values value value Mu)lltiple

layers
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Fig. 2 Unit circle of forest stand spatial structure
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Table 3 Comprehensive evaluation of spatial structure parameters of forest stands

PR32 1A 45 M S HUA G/ 1E 7 A 45 5 Results of mean/positive treatment of spatial structure parameters

e £ Uniform angle index  JBXCJE Mingling  K/hLt%( Dominance %4/ Crowding “FJi#4{ETEE FSS  H4Z[E Unit circle
1 0.489/1.000 0.793/0.793 0.490/0.75 0.966/1.00 0.798
2 0.534/0.500 0.775/0.775 0.488/0.75 0.957/1.00 0.603
3 0.491/1.000 0.827/0.827 0.492/0.50 0.827/0.75 0.624
4 0.496/1.000 0.780/0.780 0.490/0.75 0.780/0.75 0.683
5 0.514/1.000 0.798/0.798 0.487/0.75 0.950/1.00 0.800
6 0.486/1.000 0.838/0.838 0.494/0.50 0.958/1.00 0.738
7 0.463/0.463 0.494/0.50 0.388/0.50 0.238
8 0.465/0.465 0.496/0.50 0.360/0.25 0.176 ¢
9 0.489/1.000 0.798/0.798 0.494/0.50 0.629
10 0.520/0.500 0.761/0.761 0.473/0.75 0.464
11 0.487/1.000 0.656/0.656 0.492/0.50 0.560
12 0.480/1.000 0.813/0.813 0.496/0.50 0.637
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. A3 2 18] 45 K S EAME 1E 7 Ab 45 S Results of mean/positive treatment of spatial structure parameters
e £ ¥ Uniform angle index  J820% Mingling  K/hHE% Dominance % 4EJ¥ Crowding P A ¥ETES FSS  #ALH Unit circle
13 0.522/0.500 0.616/0.616 0.503/0.50 0.293
14 0.381/0.381 0.600/0.600 0.384/1.00 0.502
15 0.413/0.413 0.484/0.484 0.422/1.00 0.468
16 0.514/1.000 0.323/0.323 0.541/0.00 0.368
17 0.472/0.472 0.324/0.324 0.523/0.25 0.130 ¢
18 0.459/0.459 0.347/0.347 0.463/1.00 0.444
19 0.431/0.431 0.291/0.291 0.494/0.50 0.173
20 0.388/0.388 0.291/0.291 0.463/1.00 0.412
21 0.350/0.350 0.050/0.050 0.063
22 0.280/0.280 0.020/0.020 0.039
23 0.400/0.400 0.470/0.470 0.190
24 0.390/0.390 0.520/0.520 0.211
25 0.490/1.000 0.730/0.730 0.766
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Comprehensive Evaluation of Forest Spatial Structure Based
on the Mean Values of Structural Parameters

HUI Gang-ying'?, ZHAO Zhong-hua?, HU Yan-bo?, ZHANG Gong-giao?,
CHENG Shi-ping', XU Xue-fei®
(1. Pingdingshan University, Henan Key Laboratory of Germplasm Innovation and Utilization of Eco-economic Woody Plant,
Pingdingshan 467000, Henan, China; 2. Research Institute of Forestry, Chinese Academy of Forestry, Key Laboratory of
Tree Breeding and Cultivation , National Forestry and Grassland Administration, Beijing 100091, China; 3. Liangjianfang
Forest Farm of Hebei Fengning State Owned Forest Farm Management Office, Fengning 068356, Hebei , China)

Abstract: [Objective] A comprehensive index of stand spatial structure based on adjacent trees was con-
structed to evaluate the advantages and disadvantages of stand spatial structure and guide the optimiza-
tion of stand structure. [Method] Based on the interpretation of the mean values of stand spatial structure
parameters of uniform angle index, crowding, neighborhood comparison and mingling, they were assigned
and standardized to make them positive indicators; the average value of mingling is a positive index, and
the measured value is adopted; Then the stand spatial structure parameters were combined with the unit
circle method to construct the stand spatial structure comprehensive evaluation index (FSS), and its effect-
iveness was verified by different stand types. [Result] The evaluation results of 47 sample plots in 4 re-
gions of China using the constructed spatial structure comprehensive evaluation index showed that: 1) The
spatial structure of natural pure forests under extreme site conditions was the worst among natural forests;
2) The spatial structure of natural mixed forest was better than that of artificial mixed forest; 3) The stand
spatial structure of mixed plantation is obviously better than that of pure plantation; 4) The spatial structure
of natural pure forest was better than that of artificial pure forest. [Conclusion] The comprehensive evalu-
ation index of stand spatial structure can evaluate the advantages and disadvantages of stand spatial
structure, and can scientifically express the general understanding that "the spatial structure of natural
mixed forest is superior to that of artificial mixed forest, artificial mixed forest is superior to that of artificial
pure forest, and natural pure forest is superior to that of artificial pure forest". It is a better comprehensive
measure index of stand spatial structure, and has guiding significance for optimization of stand spatial
structure and effect evaluation.

Keywords: adjacent trees; stand spatial structure; mean value of structure parameters; unit circle
method; comprehensive evaluation
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