55 44 55 12 1 S & 7 i Vol.44,No.12
2024 4F 6 H ACTA ECOLOGICA SINICA Jun.,2024

DOI: 10.20103/j.stxb.202401050044

Wi, IBH , AThE BT, A9, IR, 5 T A 1 LRl BRobk A 25 R 8 G B S R A SO B i B B SR AR A R, 2024, 44 (12)
5377-5388.

Yang L, Kou X Y, Fu X, Zheng SN, Wu G, Lu Z H, Sang W G.Coupling key elements and simulating the succession dynamic in the Changbai Mountain
temperate forest ecosystem.Acta Ecologica Sinica,2024,44(12) .5377-5388.

KALUBETHRMRESREXBEZRAREEIRED
Y EE D\

¥ R, B A R EHeT R R kA 2T E
1 sk RE R A A SIE AL 2Bt bt 100081

2 h BB A S HEETFE PG, LT 100085

3 B EBER T BT ] 361021

4 REHE R (L) dbst 100083

BE INRESRENIESRE RS IR, 27 E A5 ARG IR, X fe FE 3 & LLObk H) R vbat H — R 18 = A
PR AR AR, A HATE E A TR B R B = R Ge0E SRR AF R, DUSIAT 5 A A SR A I F LA 2R
MRAEZS R G WETE IR, X HOGBE B3R K A" AT R & A, 3l 3 0 A B Y A9 G A BIL B, R 50 o B TR B 2 [ ) A AR
FHVA R A5 Py 38 A 285 S B B S AR AL , 1 A 11 Ll 9% P ] PrtbA ) 2L RS o A0 BRI PR 38 A X A AR 2 i i i
FIARBEIRREL 1000 U<, A0S LLGRA ZRAR B ShAS O i A . 45 R R TE R A S R MR T AR v, K b A AR B AR
TR AR T AR B IRT B 2 i KA 30T R TR LA B T DG , i SE 5C B 20 3R 2 MR LR, 255 D o 5
BRI SR AR BET T R, BTSSR R 7R 1 1 LI A B R TR S bk 1 2 25 0 i B2 P 0—70 a,70—170 a,170—280 a,
280—400 a DU Be 35 A7 A R BB b 2EL RS A, 5 O T0R i A HEB A BBADUAR HAT WL O B B, e LA o 8 e e
WFl,0—70 a SR AL 5 TR 55% ,70 a i A0 08 A R T 5% 5 S0 St B L I A5 DAy ok AR ol 3 e A il ik — 20 Bl
AT ARINET, ZIAME 170 a BTAY R & HEACh 3% 24y, BT ) J e AR Wy R 00, 170—280 a JUY1E] R Wy i 5 1L 15%,
280 a ZJELIAMEY B BRI 50% o ZAE RAURRAR S0 AR AT G O LR, 803 i W] 22 G B A K AR A LA
(96 B, X PR AR S RGN | 2 A S EEM A RRESCHR TSR (it 1T Rl BB ml A KO I H0R

SRR« A A LI M 1 LR AR AR AR A R G 5 SR B s B S LR 204 s AR A

Coupling key elements and simulating the succession dynamic in the Changbai

Mountain temperate forest ecosystem

YANG Lan', KOU Xuyang', FU Xiao’, ZHENG Shuanning’, WU Gang’, LU Zhaohua*, SANG Weiguo' "
1 College of Life and Environment Science, Minzu University of China, Beijing 100081, China

2 Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China

3 Institute of Urban Environment, Chinese Academy of Sciences, Xiamen 361021, China

4 China University of Mining & Technology, Beijing 100083, China

Abstract: Understanding the coupling mechanisms within and among ecosystems and revealing the functional laws of
composite ecosystems are of significance in promoting the integrated restoration and protection practice of the Mountains-

Rivers-Forests-Farmlands-Lakes-Grasslands-Sandlands in China. Considering the lack of systematicness and continuity in
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current restoration and protection projects, we took the temperate forest ecosystem of Changbai Mountain, which is rich in
ecological resources, as the study area, and carry out the coupling modelling of its key elements, “water, soil, air and
life” .this paper coupled the key elements of the temperate forest ecosystem in the Changbai Mountain.Through analyzing the
operation mechanism of the model, we explored the interactions among important sub-modules and the coupling mechanism
of key ecological elements within the sub-modules, and constructing the parameters of the model with the constituent tree
species and environmental factors of the temperate deciduous broad-leaved forests in the Changbai Mountains, we obtained
the dynamic succession process of the temperate forests in the Changbai Mountains by running the forest window model for
1000 times. The results showed that the key elements, such as the degree days, the days of drought (lower than the days of
the soil wilting point) , soil available nitrogen, and available light mutually influenced each other, which comprehensively
determined the regeneration, growth, and death process of each tree. The simulation results also showed that during the
succession dynamic process in the Changbai Mountain temperate forest ecosystem, there were distinctly compositional
characteristics of tree species in four periods: from 0 to 70 years, from 70 to 170 years, from 170 to 280 years, and from
280 to 400 years. Compared with the actual succession process, we found that the simulated forest had obvious periods.
Betula platyphylla and Populus davidiana were pioneer species in succession, accounting for a total biomass of 55% during
the 0—70 year period. However, their biomass decreased and eventually disappeared after 70 years; Transition tree species
such as Tilia amurensis, Quercus mongolica, and Fraxinus manshurica further altered the growth environment. Initially,
Pinus koraiensis accounted for only about 3% of the biomass 170 years ago, but its biomass continued to increase as
succession progresses. During the 170—280 year period, Pinus koraiensis biomass accounted for 15% of the total forest
stand. After 280 years, Pinus koraiensis biomass represented 50% of the total. These results indicate that the simulated
forest dynamics conform to the laws of succession, which fully demonstrating the rationality of the coupling mechanism of

multiple key elements " water, soil, air and plant", which provides a scientific theoretical basis and methodological

technology for promoting research on the coupling of multiple ecological elements at the scale of the ecosystem.

Key Words: life community; temperate forest ecosystem in Changbai Mountain; key elements coupling; coupling

mechanism analysis; forest gap model
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Fig.3 The change of tree species biomass with time
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