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Table 1 Basis information of the fixed Larch plantation plot
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Table 2 Expressions for the coupled model of the stand structure
L7 e k=g R RIER R?
Stand structure index Model expression
SEHIE H=33x [1 —exp (—0.0276 x age' " )] X exp (—4.24 x 1072 x den7‘27) X 0.804
Average tree height (H) exp(-1.13x 107 x sa® %) x [ 1 - exp (~0.142 x sth”**")] '
SRR DBH =110 x [1 —exp (—0.0206 X age1‘38)] X exp (—0.00015 X deno‘%g) X
Mean diameter at breast height (DBH)  exp (~5.93 x 107° x sa'%%) x [1 - exp (-0.101 x sth”**°)] 0716
A B i CD=[1-exp (—0.0151 X (den0‘684)] x [1 - exp(—0.0446 x age1‘16]>< 0.736
Canopy density (CD) exp(-3.16 x 107" x sa" %) x [1 - exp(~0.0365 x sth*™*)] '
0.26 1.1 % [1-exp(-0.0756 x age)]1‘75

o LAI=5.5%x|1—-exp(-0.584 x den X

AR [ p( )] { —0.55 % [1 — exp (—0.0878 x age)]”'1 0.846

Leaf area index (LA/)

exp(-5.22x 107" x sa® ") x [ 1 - exp (~0.0529 x sth* )]

e BERRIAA P age. den. sa. sth"Zr RN W EREE. ), LR
Note: "age, den, sa, sth" in the model expression represent "stand age, stand density, slope aspect, soil thickness" respectively.
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Table 3 The values of parameters calibrated by BROOK90 at Diediegou
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Fig.1 The value of measured and simulated soil
moisture in 0~60 cm of larch plantation plot in the
calibration and validation period
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Table 4 Errors of simulated soil moisture in different soil layers in relation to
measured values in the larch plantation plot.

% Kt

e Calibration Validation
=
Soil layer/cm RE SFHARTRE (A SEEMER R ZE (B) FH P IRZE (A TR RZE (B)
Number of Mean absolute Mean relative NI G GENE Mean absolute Mean relative
days errors/% errors/% y errors/% errors/%

0~10 34 2.01 6.40 30 2.24 7.36
10~20 34 2.00 6.72 30 3.73 14.94
20~40 34 1.97 6.49 30 2.80 9.72
40~60 34 1.63 5.30 30 2.56 8.76
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Fig. 2 Variation of stand structure with age in the fixed larch plot
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Fig. 3 Variation of annual water balance components with age in the fixed larch plot
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The Variation of Stand Structure with Age and Its Hydrological
Effects of Larch Plantation in Liupan Mountains

XU Xiao-qin, YU Peng-tao, WANG Yan-hui, XU Li-hong, YU Yi-peng, LIU Ze-bin
(Ecology and Nature Conservation Institute, Chinese Academy of Forestry, Beijing 100091, China)

Abstract: [Objective] To study the change of stand structure with age and its hydrological influence, and
provide a theoretical basis for forest vegetation construction and management in the semi-arid area,
Liupan Mountains. [Method] The main plantation type -- Larix principis-rupprechtii (Larch) plantation was
selected in Diediediegou small watershed in the semi-arid area, Liupan Mountains. Based on daily meteor-
ological data from 1993—2002, both the coupled stand structure model and BROOK?90, an ecohydrologic-
al model were applied to simulate the variation of stand structures (average tree height, diameter at breast
height (DBH), canopy density and leaf area index (LAI)) with plantation age, and then its effects on each water
balance component (interception, transpiration, soil evaporation and runoff) were obtained. [Result] The
Larch plantation could be divided into rapid growth period (5~ 15 years old), slow growth period (15~40
years old) and stable period (over 40 years old) with the increase of age. During the rapid growth period,
the average tree height, average DBH, canopy density and canopy LAl increased rapidly with the increase
of age, with an average annual growth rate of 0.48 m-a™, 0.54 cm-a™', 0.03 and 0.19, respectively. During
the slow growth period, the average stand tree height, DBH and canopy density increased slowly, while the
LAl increased first and then decreased. But during the stable period, the stand structures did not change
significantly. In the fast growth period, the average annual interception and transpiration increased rapidly
with the increase of age, and the rate was 1.91 and 24.13 mm-a™", respectively. Meanwhile, the average
annual soil evaporation and water yield decreased rapidly with the increase of age, and the decrease rate
was 10.58 and 14.88 mm-a™', respectively. In the slow growth period, the change of average annual tran-
spiration, soil evaporation and runoff with age slowed down, and tended to be stable when the age was 30
years. The average annual change rates were 0.62, -0.75 and -0.76 mm-a™’, respectively. [Conclusion] In
the semi-arid area of Liupan Mountains, the stand structure of Larch plantations changes continuously
when the stand age is less than 30 years, especially less than 15 years, which significantly affectes the
eco-hydrological function. And when the stand age is over 30 years old, the stand structure is stable and
the water balance components tend to be stable too, which indicates that it is no longer necessary to con-
sider the influence of stand age in the integrated forest-water management.

Keywords: Larix principis-rupprechtii stand; stand age; hydrological function; BROOK90 model
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