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Abstract Forest regeneration is an important means of forest ecosystem self-healing and the basis for
maintaining dynamic changes in forest communities. This study took the main forest types in the central part
of Greater Xing'an Mountains as the research object, and based on 127 fixed plots in 2017-2019, 19 indexes
affecting forest regeneration capacity were selected from five aspects: forest structure, forest factors, soil
physical and chemical properties, characteristics of undergrowth vegetation and disturbance. The index weight
was obtained by using the method of AHP and entropy weight. The comprehensive evaluation system of forest
regeneration influence factors was established, and the comprehensive evaluation value of forest influence
factors were obtained by using the linear function comprehensive evaluation method. The results showed that
the comprehensive evaluation value can be used to judge the quality of forest regeneration. The accuracy of
comprehensive evaluation value under different forest types to judge the quality of forest regeneration was more
than 90%. The regeneration of larch forest was better than that of coniferous and broad-leaved mixed forest

and birch forest. This study proposed a method to judge the quality of forest regeneration by constructing the
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evaluation system of impact factors of forest regeneration, which provides theoretical basis for forest management

in this region.

Key words natural regeneration; forest structure; entropy-AHP method; comprehensive evaluation
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Table 1 Basic statistics of each forest type plot

; Yot e IS = . T E R / . .
M PR PHRE R em TP e om R (O - )
Forest types Number of plots Mean tree height Mean DBH Litter layer thickness Stand density
Mean volume
BF 21 11.7+1.3 124+1.2 110.6 £ 22.1 3.6+0.8 1494.0 +4362.8
CBMF 26 128+ 1.7 13.4+22 127.7£31.3 41+1.0 1397.7 +287.7
LF 69 12.1£2.2 142 +3 1423 £42.4 41+1.6 1442.7£518.0

IE: BF, CBMF. LF 7}jl3R FIHERR, BHIEIRACHR. FEHHRAbKR, JEARGEHT AV X(E + #3ifE%. Note: BF, CBMF, and LF
denote birch forest, coniferous mixed forest and larch forest, respectively. The basic statistic is the mean + standard deviation.
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Fig. 1 The evaluation system of forest regeneration impact factors
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Table 2 Weight of each indicators

AHE Heh )2 AP BF CBMF L

Constraint layer Index layer E-W E-A E-W E-A E-W E-A
Cl 0.034 0.037 0.036 0.034 0.034 0.027 0.031

C2 0.037 0.050 0.043 0.012 0.025 0.079 0.058

Bl C3 0.034 0.035 0.035 0.047 0.041 0.040 0.037
C4 0.049 0.065 0.057 0.341 0.195 0.046 0.047

C5 0.046 0.058 0.052 0.009 0.027 0.041 0.043

Co6 0.032 0.069 0.050 0.032 0.032 0.072 0.052

Cc7 0.046 0.028 0.037 0.081 0.063 0.050 0.048

B2 C8 0.049 0.033 0.041 0.039 0.044 0.080 0.064
Cc9 0.027 0.040 0.033 0.014 0.021 0.038 0.032

C10 0.046 0.074 0.060 0.036 0.041 0.046 0.046

Cl1 0.086 0.020 0.053 0.034 0.060 0.039 0.063

C12 0.029 0.075 0.052 0.013 0.020 0.050 0.039

B3 C13 0.029 0.050 0.039 0.025 0.027 0.065 0.047
Cl4 0.029 0.028 0.028 0.046 0.037 0.017 0.023

C15 0.029 0.049 0.039 0.025 0.026 0.045 0.037

Cl6 0.05 0.020 0.035 0.024 0.037 0.029 0.039

C17 0.05 0.053 0.052 0.035 0.043 0.047 0.048

B C18 0.05 0.035 0.042 0.028 0.039 0.023 0.037
C19 0.05 0.060 0.055 0.046 0.048 0.063 0.058

B5 C20 0.2 0.122 0.161 0.080 0.140 0.103 0.151

[E: BF, CBMF, LF 73| /R FIMERR, SF R SR, & FAMR. E-W . E-A 3 5l 3R/ AL . 4 -AHP . Note: BF,
CBMEF, and LF denote birch forest, coniferous mixed forest and larch forest, respectively. E-W and E-A denote entropy weight

method and entropy-AHP method, respectively.
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Table 3 Comparison of the matching degree between comprehensive evaluation value and measured data in BF

HEBHE L /% BUBTHRECEE A ZAVHIE B ERCEE /%
Comparison range Regeneration density A Comprehensive evaluation value B Matching degree
20 5 5 100
50 11 11 100
80 17 16 94.1

T AR, B 3RS A MR AL

Note: A represents the number of plots, B represents the same number of sample plots as A.

= 4 AR MRPESITEMEFZNETEL LA E LR
Table 4 Comparison of the matching degree between comprehensive evaluation value and measured data in CBMF

HLASE /% BB A ZEVHNE B VERBCEE /%
Comparison range Regeneration density A Comprehensive evaluation value B Matching degree
20 5 5 100
50 13 12 923
80 21 20 95.2

TE: A FORHHIAE, B RRS A AREMRE AL

Note: A represents the number of plots, B represents the same number of sample plots as A.

R 5 EMMMAR LGS ITANE ST EHERY T AL EE L

Table 5 Comparison of the matching degree between comprehensive evaluation value and measured data in LF

FEESE /% HORTRECETE A ZETMME B VERCEE /%
Comparison range Regeneration density A Comprehensive evaluation value B Matching degree
20 13 14 92.9
50 32 35 91.4
80 54 55 98.1

TE: A FORHHIAEL, B RR5 A MREMRE L.

Note: A represents the number of plots, B represents the same number of sample plots as A.
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Fig. 2 The distribution of sample plots under different
ranking scales of three forest types
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Table 6 Characteristics of comprehensive evaluation values of three forest types

ZEA M E Comprehensive evaluation values

BRI FE A —
Forest types Number of plots () PrifE2E W/ IME ON:]
Means SD Min. Max.
BF 21 0.601 0.098 0.358 0.762
CBMF 26 0.355 0.063 0.263 0.573
LF 69 0.672 0.125 0.353 0.984

. BF. CBMF. LF 7353 R FMER . £ RTRISHR . JEITAMAR.

Note: BF, CBMF, and LF denote birch forest, coniferous mixed forest and larch forest, respectively.
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