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Abstract

Taking the typical coniferous mixed forest in the northern subtropical Suichang National Forest
Park as the research object, this study aims to investigate its structural characteristics, provide ref-
erence for optimizing forest stand structure, and provide guidance for forest management, regula-
tion, and reconstruction. Conduct positioning and investigation of each tree in the standard plot,
calculate the angular scale (W), mixed degree (M), and size ratio (U) of each tree, as well as the rel-
ative frequency of forest distribution in the core area (univariate and binary distribution). From the
perspective of univariate distribution, the overall distribution of trees belongs to random distribu-
tion, with moderate mixed forest stands and uneven quality of tree species, in a moderate state; In
the binary distribution, the combination of angular scale mixed degree and size ratio angular scale
is dominated by randomly distributed and strongly mixed trees, while in the size ratio mixed degree
distribution, strongly mixed trees are predominant. The mixed degree of the main tree species is
relatively high, showing a mixed state of intensity or above; Among them, Chinese fir and Huangshan
pine are the dominant tree species in this community, which belong to random distribution, while
other tree species have growth disadvantages and significant differences in size between tree spe-
cies. The spatial structure of Chinese fir Mount Huangshan pine mixed forest was comprehensively
analyzed to provide important reference information for the structural optimization of Chinese fir
and Mount Huangshan pine mixed forest.
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Figure 1. The unitary distribution of angular scale (/#), mixing degree (M), and size ratio (U) of Chinese fir Mount Huangshan
pine mixed forest
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Figure 2. Binary distribution of angular scale (), mixing degree (M), and size ratio (U) of Chinese fir- Huangshan pine mixed
forest
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Table 1. Spatial structure parameters of main tree species in Chinese fir-Huangshan pine mixed forest
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ARt 0.494 0.655 0.800
Ll 0.500 0.771 0.896
FHoAth 0.493 0.711 0.799
4. W1ig

4.1. BAK - AELRE XS ES S8 9% 5E SRS

Mo GERIAEMRARAAAE AR KB R R b S5 T AL, M S5 BRI KIThRE, S RER)
R G5 A B T MORME R AER KRB MRS RGRIARE(3] [10]. ASLIRIEHI S5 S HH) — o Ai 4
THIREIR 138 BAZAR - S0 L FATRAS AR 2 (B S5 MR AR, e 22/ BL 5 A RO VEATE FEBER 1 — s A e itk
M mai G e, BA M2 WA aE /1. MBI i AR S i W] T A2 AR S L RR TR A AR 4
M ZRENE, AT RS R EF [ 1] N— 0 AR, FEHAROR (125 18] 231 B Ak
THEUAS SR EH S, SSHWEONRENRMIEEL KBRS 5, HMAR & w1
BENL A, ARV CLIE BIRH NS B SCTHURR J88 5 i B (0 2 () G M RFAE (12, BERIAZ R - SRR TR AR 2
KRGS R TRER . XA R S T MAR I Z 18] 22 1 K TE 4 Ja I Eh A S BRRES, R AN R Aoxt
JROG KL TR TE G — AU R SR G 45 R 12] AFFFAZAR - 3SR A AR EEAL TR 1000 m LA

DOI: 10.12677/ije.2025.143033 282 A


https://doi.org/10.12677/ije.2025.143033

ML &

RN, 2 T R OGRS K IR o 3K SEHBAR AR AAE OL S AL AR B LA RE
BROETEMIEE, SEIOCTRI R AR, TERBENL A0 A R [FR, BT R, i
RV o T, B Z R EAE 5~10 cm Z18]), JKAFFIFRIr BONBRBIPER 7. Ak, BRI HAbfE
AR RS 4T BARRERES Z 0 T T )Z, HUABDRECRE A E, R AR T T
JR BB IR BECANAR T YB3 S P AR 3R PR, X Pt RS2 BR T ARG SR Te G i B 35 fr o DR, 7EF
[ DI RE AR A HE DL R, s AR i . AR A KR, [P E TS il 7 —E B
GRS IR AVAEAS AL AE AL, 3t O MR A B2 U5 F SRR AR TR ZREVE NI, IXATRERE A2 AR - Blifa
TR AE PRI A E ORAFAE 1 3 /KT B AR 2L

— I AT DL BUGR A BoR B AR AE RIS S5 R TE X B BN —,  Zon 447 [FI AP 77 T A8 vk
SrERRHIE, M — oA E B EIEMI 7] [13]. ASCHREFHLE R T2 - 38 1L M TR AT PR V& 1) 2 ]
SERIRFIE o TEAZAR—SE 1LIAR TR A PRIV A RS SVRACFE I — e A i, BEML > A 5 58 R TR S A A AR AR o L
i, 5@ S EAE— oo A h ARG AT &, 13— BIIEZ AR 7 o 2 BOMOR A A 2 BENL 7 A R AL
MAER/NEE S M REERBCE 73 A rh, 55 J B 403 BB SR Bl AL 7 A1 il O JRUBE) R PP R 85 R CR /DN B A6 FR
I3, RIS P2 O ORAE (8] RIS, AR AROIRES AL TR Ko TR — 2 A kg JR AR
K, T ENBERR BT . X2 T 22 A RDCRGRE R EERFBARN DT RAHAREL I
It R IA RIS [12].

4.2. ¥R - BB EERFEHIFHE

CABT TR, YRR il H R I B R A SR AL TR E MR R LR, L3R
PRS2 (RS SR T REALEL 2 FR A [ 14] [15]0 ARBFAX FRAZ T 7 AR EERFP A RE . TR
SZPES R/N BT T 00T, S5 R ERH A MSHIRHIE 5 O R THE A RO FoAR — 2, BTBEAR
JE R EIGIN, AR B2 8] 23 A RS T BB AR =, B8 T IS A AL R AEAZ RS LR R S
G PE. AR AR RN ERR, YR TR A, 10 A AR R & T BIIR 2040 R
HIER; 7 AR R SRS B TR, R TR RN R S (8] R B R R e, HAEEAE RIS LR R B
Fo Hrh, ARSI BRI, G858 HIRTTARR LR BRI R DI XU
FAERIAM e h 4E5F T Re M 3 S A, H E T 38 0 BRI B SR AN TR, A2 R SR A K A R A
MIAERIREE, TS AR NIAE SR o A RS AR, XA AR PR AR 22 S A AR VR AS MR SEBL 17 T
REPEEAN, AR TMRE; MARM M T @R AR ZR, 2 THRARTE, IBRERI, %575,
SRR MRAE R P A T 0 3t i, RSP B e

DURARRZE AL T RREE B R INAR S T, AR A i e 2 U s A R MO Hb . HR
BRI X NI AE NIRRT, MR8 57 Y N AOAZ AR 5 3 Ll AR MR ) 2 S R A 1 S RS IR 55 2
REJT AR I — 8 A E M S BBV 16]. WITLIE BTE 2002 FFE TS ERFRARE, AR
FOLNFAMREAT T ORY JEIE X ORI X RS ARG B 1Lk 23 (B G5 MR R R GE0E7E TN 7 G5 A 24
FRUEHHE, AT SEIURT AR > S AL 5 RIE, IR IX A S KB TR 3 A2 R TR AR 254
IR P IIRAKYE . TR X AR ARMBLLAR (TR SRR BE R, 5 B R R 1T PR AR T ) e ) 5 4 K/ B3
[17]0 FEARNE IR E S B R OIRT, R 2 WS BT Rz —, W TR 8
ST B BAT RBEAE A (18] [19]0 X 38 (AR AL ARAMBEAT FAAN RAEARASEAZ AR RN B LA b T H3th
PEASSZ BB B, AR AR, R ST B bR o mp A 2 J5E B8 JEE VR A IR A& HL A2 FRUTE S IR 1
JEAT RE PR B % 60 R =) 52 BE AL 0T (R R B, DAZERFAR ) 25K RGeS AR S T BE I Se B [17] . J L 4b
THIE ST LA R 2 LR RR,  SRTIM S ERR AL, S oMM 2 (8] ] B B, AT B T e S R4t

DOI: 10.12677/ije.2025.143033 283 A


https://doi.org/10.12677/ije.2025.143033

ML &

MIEMZ FEE, AT REAZA - B AR IR AR AP Rl i) B AR S0 5 R RS R JE[20] RIS, 4REELRFF(EMK
I AR SR AR ZONBENL AR, YR M A I IRES, e SR AR TURETA% R S (e it
i R 450 e o B IS S LA o

SE

(1]

(2]
(3]
[4]

(3]
(6]

(7]

(8]

(9]
[10]

(1]
[12]

[13]

[14]

[15]
[16]

[17]
(18]

[19]

[20]

Pommerening, A. (2006) Evaluating Structural Indices by Reversing Forest Structural Analysis. Forest Ecology and
Management, 224, 266-277. https://doi.org/10.1016/j.foreco.2005.12.039

R, BT AR R R RIS ZHON BT TE[T]. AERMOL R 222 4), 2013, 35(4): 1-8.
g . R RS R IUR S K R[], MolkkbE, 2010, 46(1): 117-122.
Ishii, H.T., Tanabe, S. and Hiura, T. (2004) Exploring the Relationships among Canopy Structure, Stand Productivity,

and Biodiversity of Temperate Forest Ecosystems. Forest Science, 50, 342-355.
https://doi.org/10.1093/forestscience/50.3.342

B, ENIE. MR RIMARE R EERETT AW T[], JEatMoll R 2224k, 2015, 37(9): 1-8.

Li, Y., Hui, G., Zhao, Z. and Hu, Y. (2012) The Bivariate Distribution Characteristics of Spatial Structure in Natural
Korean Pine Broad-Leaved Forest. Journal of Vegetation Science, 23, 1180-1190.
https://doi.org/10.1111/§.1654-1103.2012.01431.x

Li, Y., Hui, G., Zhao, Z., Hu, Y. and Ye, S. (2014) Spatial Structural Characteristics of Three Hardwood Species in
Korean Pine Broad-Leaved Forest—Validating the Bivariate Distribution of Structural Parameters from the Point of Tree
Population. Forest Ecology and Management, 314, 17-25. https://doi.org/10.1016/j.foreco.2013.11.012

sk b, XIERLL, BRIE, & Ko TRESGEHSEN 0o AR LI RE——LCUNRLBUAHRRRIEZ A AEII]. dt
ML K2 2E4], 2019, 41(4): 21-31.
HRIE, B, WA PRB T 2 8] B B R 3Rk 7 s AL (3], MRLRF22F 58, 2001, 14(1): 23-27.

Staudhammer, C.L. and LeMay, V.M. (2001) Introduction and Evaluation of Possible Indices of Stand Structural Diver-
sity. Canadian Journal of Forest Research, 31, 1105-1115. https://doi.org/10.1139/x01-033

R . BATRAZARRA IR S5 T [T]. fR AR, 2022, 49(03): 35-40.
FEE, WU, TUHTNI, & KA AR AR IR A T B AR RO 2 ()M R AU D). AL ML K2R, 2010, 32(2):
92-99.

Chai, Z., Sun, C., Wang, D., Liu, W. and Zhang, C. (2016) Spatial Structure and Dynamics of Predominant Populations
in a Virgin Old-Growth Oak Forest in the Qinling Mountains, China. Scandinavian Journal of Forest Research, 32, 19-
29. https://doi.org/10.1080/02827581.2016.1183703

dfd, AR, R, KO R LR AR TR LR S SR S TR o A R R B ORI (D). B H AR S R,
2007(8): 1681-1687.

TkED, TkANE, B, 25 RBEORIPILFEMEESEE R MlkEE, 2012, 48(2): 9-15.

FEIERR, FRALRH, NG 2 84S AZ AR o0 i b AR Bk 22 TE R S 0], PEES MO RL 2, 2021, 50(2):
109-115.

HRIE, AP T ROIRS ARG E RG], B sRLa 7L, 2018, 1(2): 10-14.

Kint, V. (2005) Structural Development in Ageing Temperate Scots Pine Stands. Forest Ecology and Management, 214,
237-250. https://doi.org/10.1016/j.foreco.2005.04.014

Courbaud, B., Goreaud, F., Dreyfus, P. and Bonnet, F.R. (2001) Evaluating Thinning Strategies Using a Tree Distance
Dependent Growth Model: Some Examples Based on the CAPSIS Software “Uneven-Aged Spruce Forests” Module.
Forest Ecology and Management, 145, 15-28. https://doi.org/10.1016/s0378-1127(00)00571-5

MRugmE, BN, S, 55 S RARE E T AR AL R A MRAR M SR sEma ], dE R pRol K Z244R, 2019,
41(5): 19-30.

DOI: 10.12677/ije.2025.143033 284 A


https://doi.org/10.12677/ije.2025.143033
https://doi.org/10.1016/j.foreco.2005.12.039
https://doi.org/10.1093/forestscience/50.3.342
https://doi.org/10.1111/j.1654-1103.2012.01431.x
https://doi.org/10.1016/j.foreco.2013.11.012
https://doi.org/10.1139/x01-033
https://doi.org/10.1080/02827581.2016.1183703
https://doi.org/10.1016/j.foreco.2005.04.014
https://doi.org/10.1016/s0378-1127(00)00571-5

	北亚热带典型针叶混交林空间结构参数分布特征分析
	摘  要
	关键词
	Analysis of Spatial Structure Parameter Distribution Characteristics of Typical Coniferous Mixed Forests in Northern Subtropical Regions
	Abstract
	Keywords
	1. 引言
	2. 研究区域和方法
	2.1. 研究区概况
	2.2. 样地设置与调查
	2.3. 林分空间结构参数
	2.3. 数据处理

	3. 结果与分析
	3.1. 杉木–黄山松混交林空间结构参数的一元分布
	3.2. 杉木–黄山松混交林空间结构参数的二元分布
	3.3. 杉木–黄山松混交林主要树种的空间结构特征

	4. 讨论
	4.1. 杉木–黄山松混交林的空间结构参数分布与生态驱动机制
	4.2. 杉木–黄山松林的主要树种结构特征

	参考文献

