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Table 1 The basic information of plots
ANERE i A /hm? FEHHY(m®-hm™) SF¥4E/cm SRARIN TR R AR EE 1%
1-1 0.76 184~265 18.6 1990/6.0;1992/5.2
1-2 0.92 156~256 17.4 1990/8.6;1995/10.3
1-3 0.88 141~224 17.6 1989/15.4;1994/14.5
1-4 0.88 163~242 18.5 1987/19.9;1993/10.0;2002/16.6
1-5 1.04 162~254 18.6 1987/21.7;1992/13.9;2001/13.7
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Fig. 1 Average annual change of different

components in abovegroundbiomass
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Table 2 Statistical values of dynamics of biomass, climate, topography and forest attributes

A Ei=Luy TEME 0/ MHE EFONIE]
Variables Index Mean Min Max

Moy 4K E Increment of surviving trees/(t-hm™-a™) 3.95 1.06 4.84
X725 5 Dependent variables KR Increment of tree recruitment/(t-hm™2-a™") 0.63 0.23 0.95

T Loss of dead trees/(t-hm™-a™") 0.95 0.37 2.53

R Altitude/m 675.39 600.24 783.09
HiJE Topograghy

3 & Slope/(°) 10.55 2.01 20.79

3475 Mean annual temperature/(°C) 3.18 3.08 3.28
S5 Climate

4% 7K Mean annual precipitation/mm 642.02 630.14 656.29

% {64 Simpson index 0.76 0.50 0.89
YiFh % KM Species diversity

FAH5 % Shannon index 1.60 0.69 2.15

Hi4245 5 % ¥ Coefficient of variation of DBH/% 63.48 20.78 94.75
gEH 2 FEPE Structural diversity

13 Je 2L Gini index of DBH 0.31 0.11 0.43

) Wi A Basal area/(m?-hm2) 21.07 4.74 41.13

FRMIFIE Forest attributes

#4r5 JEE Stand density/(Stem-hm™) 973.86 200 1950

UEAk BRI BT AR R AR (B SUREAED - FEGETH M A b AL 2 B B

All variables shown here are not converted (i.e. raw data). Use standardized values in statistical analysis
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Table 3 Bivariate relationships between variables and forest dynamics
TR AAIEHS WAEERARN WARRERE FHR O ERKE iR WRE MRS kR
Ssimpson Sshannon CVogn Gini MAT MAP  Altitude  Slope BA Density
1* }’i‘[’im % * * * *k *
AW=surv -0.033 -0.010 -0.144 -0.053 0.225 0.256 -0.189* -0.071 0.362 0.207
HEFHIE o0 _ - . o . y - -
AW-recr -0.203 -0.106 -0.339 0.350 0.254 0.391 0.200 0.006 0.311 0.111
FET R - o - .
AWernort 0.164 0.150 0.367 0.317 0.0478 0.012 -0.037  -0.079 0.498 0.320
(a) R AEE R (b) R AEEE
Altitude MAT Altitude MAT
¥T--..0.284 0540 =75 T, 0284 0.540 ..;*
0946/0455\‘ :j:::-:;:" 20,601 %, 0142 0946/0450 NS 0601 ', 0.142
‘,,.--"‘ Tral SRR E .4 JOT e e . e RRCTONER |
— - ~hik” LR Y — —-. CoAk” N
CEHAMERL | AR st 2 W A MM e s e 25
Simpson index | g 213 BA 0477 Gini Simpson index| g 213 BA 0.477 Gini
0.853 . 0.820 0.913 : 0.944
-0.017 >+, 0562 -0.274 -0.067 ">~ 0.132, -0.233
Tra Y v
A K A I

The increment of surviving trees

The increment of tree recruitment

) | mx AEH
Altitude MAT

. . 0284 0.540 757 \

/! 0.946 [ g 456°+.__-2z2=210 -0t 40142
-: Sl i \‘"-Ak e -‘;‘. ‘\
: SRR AT o W RM] 1 Figher's C=6.637, P=0.056
' Simpson index [ g 213 BA 0.477 Gini i
10.307 B - 0471/

| 0.071 = 0.467 _.-*70.089 J

. “ea "' ‘;'

io BT Bk B e
T > The loss of dead tress - ===~
a) AR, b) HEFUE KRR, o) FETHURIIRA | SLOHEk R CR I, BAMEL RN KRN EE

a) Structural equation model of growth, b) Structural equation model of recruitment, c) Structural equation model of mortality. Solid arrows
displayed significant relationships, dashed arrows displayed insignificant relationships
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Fig. 2 Piecewise structural equation model of biomass dynamics
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A e R (B=0.477, P<0.05) ¥REEFE  RKoHEA=FNIER (& 4). hE d4a ]l
IEASRR AR A, AW-surv IS E TR 2 8] 77 75 1 25 A9 TEAH ¢
R AL S 1) B0 A ] F B8O A58 T Ak (P <0.001), AW-recr 5% & M2 8] X #&IFA

AR

RN, SRIGSETT T EATTRARXS DIk (

BERRW], TR RER, SROEREENR,
il e T M bR W) AR 31.5%; 1 AE AR
e, ARSI ECR, S BIRRE T AR Yi

1LH 44.4% F1 33.7%.
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A (P <0.001), BRI SEBEER RPH
0.50, Kl 4b vJ%0, FET- Ay Efa e e

rER



46 7 NI = S % 36 %
W K Altitude Wl 3K Altitude Wl 4% Altitude
I R MAT Bl R MAT B FYR MAT

D W i BA
I F AR AREL Simpson
iR e A28 Gini

I ARSI BA
I - ARFEEL Simpson
iR e A28 Gini

W RO ETER BA
I A ARHE %L Simpson
B e 2L Gini

a) AR, b) PEFIKEEAL, o) JET R AR
a) the model of growth, b) the model of recruitment, c) the model of mortality
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Fig. 3 Pie chart of relative contributions
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Fig. 4 Analysis of driving factors for the stability of forest biomass
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Dynamics and Stability of Biomass of Coniferous and Broad-
leaved Mixed Forests in Northeast China

JIA Bo, WANG Xin-jie
(College of Forestry, Beijing Forestry University, Beijing 100083, China)

Abstract: [Objective] To explore the driving factors of the dynamic processes of aboveground biomass of
mixed forests in Northeast China for accurately understanding the forest services and functions. [Methods]
Based on 110 fixed plots in Jingouling Forest Farm in Northeast China, forest dynamics processes from
1987 to 2017 were described. Piecewise structural equation models were used to assess the impact of
forest structure, climate, topography and diversity on the dynamic processes (growth, recruitment and mor-
tality) of biomass, and the effects of dynamic processes on stability were further explored. [Result] The
results showed that the growth of biomass was positively affected by stand basal area (8=0.562),
altitude(8=0.853), and mean annual temperature (8=0.820), and negatively correlated with the Gini coeffi-
cient of diameter at breast height (8=—0.274). The increment of tree recruitment was positively associated
with altitude (8=0.913), mean annual temperature (8=0.944), and negatively related to the coefficient of
variation of diameter at breast height (8=-0.233). The biomass loss was only significantly positively correl-
ated with the stand basal area (8=0.467). In addition, this study also found that mortality was the most im-
portant factor affecting the biomass stability. [Conclusion] In general, altitude and MAT plays an important
role in the biomass change. We should pay more attention to the situation of dead trees in the future for
forest management.

Keywords: forest dynamics; diversity; stability; piecewise structural equation model
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