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( Picea crassifolia Kom. ) PR30 N RIS | 28
FE ORI ) A, BT TSR AR TS
1 /N o o TR N o B i e s IR
FEZS B XAV AR LAFE AR5 ol S ar Ak
ey R B ER 7N ST RN O N T R N B2
RIZ 5 S A BORETY . Ik, ARWFRAE S B
X e A N AR b, TR f AR £
RSHERTAGIHT, 5 ST ER A 5 52 7 AR A AR
U S HADAMRS 25 R 520, JF ST RE R R 5%
M AR e AR KR S AR RS, DU SRy 16 3 B MR T
Hiu T AR R A K AR A AR AL . T R AR
RS e B SRS R AR S

1 AR5 7%

1.1 FREXER
AWFFEAE T S35 1L B BEAR I A A K] /Nt e,
( 106°12'10.6 " ~ 106°16'30.5" E, 35°27'22.5" ~

35°33'29.7" N) #47, #EHRAAE 2070~2931 m,
Ja R R A, ARRR 3.7 C, ARRKE
671 mm"™, Jik N LUK o 3 N IAR
ME TR IS 82.91%; LUMEILMY ( Pinus armandii
Franch. ) . FI#E ( Betula platyphylla Suk.) %5 KR
WAMM E, GRS R 58.51%; AN TAKL
HeAeIE Al &, h/INRSRIRRR Y 24%;
MR 12.01%, FZEAPEILM T ( Cotoneaster
zabelii Schneid. ) . ¥V Bl ( Hippophae rhamnoides
Linn.) % ; FOHIE AL 1625%, FEAREF
(Stipa baicalensis Roshev. ), 2K (Poaannual.)
S5y B 4.64%, EEA B ( Carex
tristachya Spp. ). Bk ( Pteridium aguilinum L. ) %51,
1.2 #MRAE
121 #3Ak ZKemBEAE, WEHKHEE
(2000~2200, 2200~2400, 2400~2600, 2600~
2800 A1 2 800~3 000 m ) & 1 23 B 20 m x
20 m AEAEVE AN Gl (3R 1), TdsRiEHhZs
S R RO WERE L i AL AR AR A

F1 EIFEMRATA4HEERER
Table 1 Basic information on sample plots of pure plantation of Larix principis-rupprechtii
PGS WAEE IR WE WE VARG TERE  RNE TR
Sample plot  Stand density/  Analytic it ‘@ﬁ L o Slope Canopy Mean Mean tree Branch Mean canopy
number (tree-hm?) trees GESCREC e aspect/°  density DBH/cm height/m  height/m width/m
1 1850 5 14 2033 10 15 0.72 10.30 8.50 0.85 1.48
2 1475 5 17 2042 15 63 0.70 11.13 9.70 1.51 1.68
3 2 000 5 16 2 086 20 115 0.70 10.09 8.73 1.34 1.51
4 1150 5 36 2333 18 66 0.67 18.60 19.07 6.38 1.67
5 775 5 33 2375 20 121 0.70 2091 20.65 6.64 1.77
6 1100 5 34 2285 35 —154 0.72 17.47 17.21 6.42 1.69
7 775 6 32 2355 19 —-100 0.69 20.06 19.04 6.11 1.77
8 1275 5 32 2560 33 156 0.71 15.21 12.98 5.12 1.59
9 800 5 32 2624 16 —-104 0.69 18.77 13.98 5.07 1.55
10 1050 5 34 2570 25 —122 0.72 18.03 15.87 5.66 2.39
11 1000 5 32 2 626 23 —160 0.62 19.12 16.11 5.48 1.77
12 1300 5 33 2631 20 86 0.67 16.75 15.87 5.27 1.31
13 1425 5 22 2 693 22 —64 0.73 16.13 11.51 3.53 1.53
14 600 5 19 2 886 30 —94 0.65 10.96 6.73 0.19 1.78
15 725 5 18 2920 31 =78 0.31 9.18 5.21 0.24 1.35
16 500 5 37 2150 15 140 0.46 21.97 18.55 6.44 1.81
17 1150 5 15 2823 17 -1 0.30 7.78 4.43 2.26 1.08
18 1150 5 19 2811 21 -112 0.58 11.59 7.45 2.98 1.50
19 550 5 25 2813 22 -121 0.40 18.16 9.76 4.01 1.83
20 775 5 25 2789 19 —91 0.60 15.00 11.39 4.22 1.56
21 1525 5 26 2784 12 =72 0.67 13.28 11.74 4.46 1.50
22 1625 5 28 2778 30 —131 0.81 14.97 12.52 4.22 1.32
23 1350 5 32 2716 36 96 0.82 16.64 10.69 5.39 1.57
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Table 2 Correlation between tree height and influencing factors

AL R Were) e O B I P41 GiNiCs R4
Influencing factors Elevation Slope aspect Slope Stand density Canopy density Tree age Dominance
FAR AL —0.421%* 0.201 0.101 —0.248 0.419%* 0.829%* 0.413%*

Correlation coefficients

VE: o FIORAE0.01KF E B EM R,

Note: ** indicate a significant correlation at the level of 0.01 .
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Fig. 1 Response of single tree height to site conditions and stand structure characteristics
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Table 3 Forecasting and calculating models of tree height growth per plant

45 NO. R Model R RMSE/m  TRE/%

X (6)  f(1)=f (age)=33x(1-exp(-0.029%age))"*! 0.871 2.036 0.228

K (D) f(2)f (age)xf (ele)=(33x(1-exp(-0.028*age))'***)x(3.34E-9xele’~2.58E—5%ele’+0.065 % ele—53.6) 0.908 1.717  —0.212

% (8) f(3):f(agze)><f(ele)><f(cd):(33><(1—exp(—0‘025Xage))“275)><(—3‘85E—6><ele3+0.03><elez—72.64><ele+58 516)x ol Ve
(5E—4xcd*—9.6E—4xcd—6.3E—4)

2 (9) f(4):f(age)><f(ele)><f(c;z')xf(dom):(SSX(l—exp(—0.041Xage))"43)><(0.07><ele3—569.14><ele2+1.45E+6><ele— 0.961 7 —oom
1.19E+9)x(=9.26 E-5%cd*+1.45E—4x¢d+0.000 1)x(4.41 E=5+(2.7E—4)/(1+exp((dom+0.198)/—0.245)))
f(5)=f (age)xf (ele)xf (cd)xf (dom)xf (den)=(33x(1—exp(—0.044xage))' *)x(2.02E—16xele’~1.5TE—12xele’+

X (100 4E-9xele—3.32E—6)x(—1.95xcd+3.32xcd+1.02)x(567.36+(—1025.4)/(1+exp((dom—7.67)/40.33)))x(0.13x  0.962 1.115 0.019
den’=364.3xden+k/>1.18E+6
f(6)=f (age)f (ele)xf (cd)xf (dom)xf (den)xf (asp)=(33*(1—exp(=0.041xage))"*")x(—0.65%ele’+643.6xele*+

X (11)  5.47E+6xele+4.701E+7)x(=3.62E—18xcd™6.5TE—18xcd+1.36E—18)x(3.53+(1.22)/(1+exp(dom+0.016)/  0.941 1380 0.104
—0.001)))x(3.67E—=5xden’~0.252xden+1 414.2)x(~0.02xasp2—0.49xasp+4 918.93)
f (D= (age)xf (ele)xf (cd)xf (dom)xf (den)xf (asp)*f (slope)=(33x(1—exp(—0.043xage))"**)x(0.049xele*~
362.01xele’+8.86E+5%ele—6.99E+8)x(—0.101xcd*+0.198xcd+0.038)x(—314.96+578/(1+exp((dom+

 (12) 5 0.975 0.906  —0.028
61.81)/—338)))x(2.57E-16xden"—5.56E—13%den—6.64E—10)*x(—0.003 4xasp2—0.177xasp—1927)x
(—0.001xslope’+0.026xslope+0.396 )
£ 8)=f (age)xf (ele)xf (den)xf (asp)*f (slope)=(33x(1—exp(—0.022xage))"*")x(0.039xele’—293.6xele’+

A (13)  7.22E+5xele—5.7E+8)x(—3E—19%den’+7.6TE—16xden+6.82E—13)x(—0.007xasp2—0.3xasp+6128.7)x  0.916 1.650 —0.156
(—0.009xslope*+0.37xslope+10.31)
f 9)=f (age)*f (ele)xf (dom)xf (den)*f (asp)*f (slope)=(33%(1—exp(—0.0417xage))'**)x(1.51E—-8xele*~

A (14)  0.000 Ixele+0.29xele~237)x(3.07+(~2.48)/(1+exp((dom+0.11)/0.24)))x(0.28xden’~767.14xden—T16 549)x  0.971 0.960  —0.034

(1.09E—15%asp2+3.36E—14xasp+5.98E—10)x(0.111xslope’—4.186%slope—97.64)
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Response of Individual Height of Larix principis-rupprechtii Plantation
to Site Factors and Stand Characteristics
in Liupan Mountain Area

ZHANG Zhong-hui', WANG Yan-hui*, GUO Jian-bin', WANG Xiao®
(1. College of Soil &Water Conservation, Beijing Forestry University, Beijing 100083, China; 2. Research Institute of Forest Ecology,

Environment and Protection, Chinese Academy of Forestry, Key Laboratory of Forestry Ecology and

Environment of National Forestry and Grassland Administration, Beijing 100091, China)

Abstract: [Objective] For the main afforestation species of Larix principis-rupprechtii in the forest area of Liupan
Mountains, To study the response of individual tree height in Larix principis-rupprechtii, the main afforestation spe-
cies in the forest area of Liupan Mountain Area, to site conditions and stand structure, in order to predict tree height
growth more accurately, and to determine the suitable site for afforestation and proper stand structure for forest man-
agement, so as to guide the accurate and precise management of stand structure. [Method] The tree height growth
data of L. principis-rupprechtii were obtained by carrying out the survey of analytic trees of various dominances in
selected typical plots with various site conditions and stand structure characters, and the response law and suitable
function forms of tree height response to all single factors were determined by the upper boundary line method. Then
the tree height growth model which can reflect the influence of multiple factors was formed by a continuous multi-
plication. The model parameters were fitted using the measured data for getting the optimal tree height growth model.
[Result] (1) The growth process of individual tree height of L. principis-rupprechtii showed a "S" curve. (2) Correla-
tion analysis showed that the influence on tree height growth by the factors except tree age followed the order of elev-
ation > canopy density > tree dominance > stand density > slope aspect > slope. (3) The most suitable conditions for
the height growth of L. principis-rupprechtii are the elevation range of 2 000—2 400 m, the slope aspect range from
shade slope to half shade slope, the slope gradient range of 20°-225°, the canopy density range of 0.49—20.64, the
stand density of 1100-21300 trees/hm”. In addition, the height of individual trees increased with rising tree domin-
ance but with a leveling-off increase rate after the dominance is higher than 0.2. (4) The height growth model of indi-
vidual trees was established by coupling the response functions to the main influencing factors, with a satisfactory fit-
ness. [Conclusion] The individual tree height growth of L. principis-rupprechtii is affected by both site conditions
and stand structure characteristics. The main influencing factors are tree age, elevation, canopy density, and tree dom-
inance. When considering the influencing factors, the coupled model of individual tree height growth can predict the
spatio-temporal variation of individual tree height more accurately, and benefit the rational management of L. princip-
is-rupprechtii plantation.

Keywords: Larix principis-rupprechtii; individual tree height; model coupling multiple factors; site factor; stand

characteristics; Liupan Mountains area
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