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Abstract Canopy meteorological factors, including solar radiation (R,), precipitation (P), wind speed (W),
relative humidity (RH), maximum temperature (T,.) and minimum temperature (T,;,), and soil moisture content
(SMC) within 4 m soil depth were daily monitored from Oct.1, 1999 to Sep. 30, 2000 in an eucalypt plantation in
Leizhou peninsula, Guangdong, China. Canonical correlation analysis (CCA) was employed to assess impacts of
canopy meteorological factors on SMC. SMC differed significantly at different layers within 4 m soil depth, which
was influenced mainly by precipitation in rainy seasons. SMC in rainy seasons increased with time due to the
abundant precipitation. The coefficient of variance of SMC in rainy seasons was higher than that in dry seasons.
SMC at 50 c¢cm soil depth fluctuated obviously, which had a significant correlation with some meteorological
factors such as solar radiation, precipitation, wind speed, vapour pressure deficit, and maximum temperature.
Meteorological factors that affected soil moisture at deep layers (150, 250, and 350 cm) had almost similar pattern

but differed from that at layer of 50 cm. The values of canonical correlation coefficients in rainy seasons were
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significant.

Among the three canonical correlation coefficients and variables,

the value of the first canonical

correlation and its variance in covariates explained by canonical variables was the highest, which indicated that the

canopy meteorological factors affecting soil moisture content were mainly by the first canonical variables.
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Table 1 Results of chemical and physical analysis of clay (<0.002 mm) under eucalypt plantation in Leizhou peninsula
Chemical composition of clay gkg' .
. SiOy/
Parent Soil
material  horizon Ignition loss  SiO, Fe,0; ALO; TiO, MnO CaO MgO KO PO; ALO:
0-15 A 168.2 294.9 177.2 330.8 13.37 1.201 5409 5.615 1.096 1.110 1.52
Basalt  15-23 AB 156.3 306.2 175.8 330.5 12.14 1.326 3.556 7.456 1.883 1.015 1.75
latosol ~ 23-100 B 164.4 293.7 180.7 331.0 13.33 1.607 3.298 2963 1.320 0.711 1.51
Fe0; (d) Ca Mg 2.0- 0.05-
Free Fe,O; CEC Exch-Ca Exch-Mg 0.05 mm 0.0002 mm <0.002 mm Soil texture
(gkg™ (cmol kg') (cmol kg")  (cmolkg')  Coarsesand  Silt (g kg") clay class
0-15 A 120.4 7.73 1.23 1.03 89.3 207.0 704.2 clay
15-23 AB 115.5 4.09 Trace 3.26 235.6 134.7 630.5 clay
23-100B 122.5 4.09 Trace 349 176.0 205.7 619.5 Silty clay
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Table 2 Homogeneity test of variances at different soil

a=0.001

layers in rainy seasons o=0.001

F F
Statistic ~ Critical
F value

Sum of Degree of  Mean
Source of

. squares of  freedom square F value
variance

deviations

0.240 3 8.008E-02

Between

groups 90.940  5.479%**
0.641 728  8.881E-04

Within
groups

3 q a=0.01
Table 3 Multiple comparisons of variation of soil moisture

content in soil layers in rainy seasons o=0.01

X=X Xi—X3 X=X

x,=0.453 —0.048** -0.01%* -0.023%*
x,=0.476 -0.025%* 0.013%*
x:=0.463 —-0.038** /

x=0.501 / /
i=1-4,j=0-4,i#] x x,

X K

represent mean soil moisture content in layers i=1-4, j=2—4,i5#j .

(@ =0.001)
(@ =0.01) SM50 SM150 SM250
SM350
0.082 0.063 0.032 0.064
4 —
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Fig. 1 Distribution of soil moisture content in each layers during rainy season in 2000
SM50, SM150, SM250, and SM350 represent soil moisture at 50, 150, 250, and 350 cm, respectively.
4
Table 4 Effects of meteorological factors on soil moisture content in rainy season tested by canonical correlation analysis
Canonical correlation and canonical variables Canonical coefficient First, second and third canonical variables
First canonical correlation coefficient r, =0.618"" U=0.516y,+0.228y,—0.443y5+0.785y,
=0.
First canonical variables U,, W, W.=1.482x,t0.398x,—0.532x,-0.967x,~0.796x5+0.074x,
Second canonical correlation coefficient r, —0.542" U=1.508y,—1.087y,—0.077y,—0.450y,
Second canonical variables U, W, e W,=-0.454x+0.692x,+0.285x5+0.008x,+0.038x5+0.230x,4
Third canonical correlation coefficient ry —0.280" U:=0.585y,—1.191y,+2.488y,—1.57 1y,
Third canonical variables Ui, W e W+=0.534x,+0.5012,—0.303x5+0.299x,~0.552x5+1.009x,
3.2
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Table 5 Significance test among special variables in (X Y)
SM50 SM150 SM250 SM350
Independent variables (X) Significance for SM50 Significance for SM150 Significance for SM250 Significance for SM350
Solar radiation 0.000" 0.000™" 0.000" 0.000™
Precipitation 0.000" 0.135 0.261 0.193
Wind speed 0.001"" 0.000™" 0.000™" 0.000™"
VPD 0.000" 0.000™" 0.003™ 0.000™
Tooax 0.001" 0.002° 0.005" 0.007
Toin 0.066 0.166 0.246 0.723
34 0.01 6
SMC  CMF SMC CMF (W)
SMC U, 38.2%
SMC SMC D) SMC 68.3%
3 CMF U, W, SMC
U W) (U, Wy (Us Wy) 26.1% CMF (W)
SMC (U, 29.4% SMC
(U,) SMC 13.6% CMF
6 3 SMC 4.0% CMF

6

Table 6 Canonical correlation analysis for canopy meteorological factors and soil moisture at different layers

Canonical variables

Independent variables (X)

Dependent variables (V)

Canonical variables

W, W, W Ui U, Us
Rs 0.096 -0.693 0.487 SM50 0.883 0.332 0.241
P 0.345 0.844 0.138 SM150 0.815 —-0.261 0.279
W -0.334 0.394 -0.321 SM250 0.730 -0.455 0.509
VPD -0.354 -0.614 0.466 SM350 0.868 —-0.400 0.047
T —-0.287 -0.383 0.698
Toin -0.374 0.039 0.812
Pct Var DE 9.8 31.2 28.7 Pct Var DE 68.3 13.6 9.9
Pct Var CO 26.1 4.0 0.8
p? 0.382 0.294 0.079
p 0.618™" 0.542"" 0.280"
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