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Abstract. This study was carried out in three forest communities ( polar-birch secondary
forest, spruce-fir mixed forest and spruce-fir near pristine forest) . Based on the Cobb-Douglas
production function theory in microeconomics, the production function of the spatial structure
of the forests was constructed with three commonly used stand spatial structure indices
(mingling degree, neighborhood comparison, and uniform angle index) as inputs and the
forest spatial structure as output. The forest spatial structure index (FSSI) was defined and the
forest spatial structure distance (FSSD) was calculated. To evaluate the stability of each
successional stage, the 5 indices were analyzed and the spatial structure characteristics of the
forest communities in different successional stages were compared. Results indicated that the
mingling degree of forest communities in different successional stages was diverse. The
average mingling degree was highest for the spruce-fir near pristine forest (0.81), followed by
that of the spruce-fir mixed forest, and lastly that of the polar-birch secondary forest.
Neighborhood comparison had little effect on the spatial structure of the forest communities in
different successional stages, and values ranged from 0.49 - 0.52. Horizontal distribution of
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the three forest communities indicated random distribution for spruce-fir mixed forest and
spruce-fir near pristine forest and aggregated distribution for polar-birch secondary forest. The
spatial structure index size and degree of closeness to the ideal structure was in the order
spruce-fir near pristine forest > spruce-fir mixed forest > polar-birch secondary forest. Thus,
both the spatial structure and stability of the spruce-fir near pristine forest were the best.
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Spruce-fir near pristine forest




%55 i

JAAE NS ;. BT A (A A5 A FEEO A R AR AR B PERT ST

727

xR 2 3MBRMBEELRBNMOHFE

Table 2 Stand characteristics of the three forest communities
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Spruce-fir near pristine forest
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Fig. 2 Mean neighborhood comparison and distribution of the different forest communities
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Fig. 3 Mean uniform angle index and distribution of the different forest communities
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Fig. 4 Spatial structure index and distance of different forest communities
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Table 3 Forest spatial structure parameters, indices and distances for different forest communities

AR KN RS HE G a et ST OF =+ G 7% et [ E4 o B
) W U FSSI FSSD
REVE Y
Community type wyy R wyy  EE PRUEZE gy ZERRE(%) g ESRARE(%)
Mean Standard Mean Standard Mean Standard Mean Variation Mean Variation
deviation deviation deviation coefficient coefficient
U k2 VB AR
K(/?*;ﬁm{t.“*w 0.49 0.018 0.49 0.014 0.68 0.057 69.21 3.503 59.18 6.041
Spruce-fir mixed forest
A
*ﬁ’t&/)\iﬂi 0.57 0.017 0.50 0.010 0.60 0.084 63.71 5.473 64.69 8.491
Polar-birch secondary forest
AL T B
SRZILIR I 0.52 - 0.52 - 0.81 - 72.42 - 54.96 -

Spruce-fir near pristine forest
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PERE ARG AR NP AR il 2
W, FIRsf, R R R, ik
T TS P P A o S8 TR AR R T B 2, B B
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HFTE H BRI,

R TR RS0 PR B 98 K 22 02 AR 40 ) o 241
AL, MR ERD, HHeRGL HERLAE YR DR ST A%
PFETT RIS, SR, FRMRES DL E FRpk i gE, 1R
DA IR SE ARG Y 25 181 25 46 7 1T 43 A7 B 7 e e P Y
AP A5 2 LU Ll 4 YR IS MK 3 = W A2 KSR AR
RER AR T 95 AR AR 3 Fh AR AR AL A ST 42
W H LXK T EEEAL YR, 451K, =
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SEPTIEEE T A 1L 5 8 R MOR [ 168 9 B A B
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BT 3 MHEE (HERAEMR . B8 24T TR A
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H SR JE R T 53 BT AN TR) V3 RS B BERE T v M 1Y)
225, GiREIR 3 FhARMBETE AR TR IR
AR > i FiaH > it
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H SR 2 S5 22 0 K, MR=s Tl i fR
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R BE s 2 VA2 SR U MR Ak Y R A R P 5 o

Br, HAREERsE BRI, I BB Y
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JEIR MR 328 KR AR AL T BeRZS, MO L
SEAfRM, MRHE, YRR, HEAHEEA A
ARG INARE, REARGF R AR BR5E, (R fR AR
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N[5 )RR Vi S IR o Vi 18R R b BT
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