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THBAAXSH, AHOTER: (DVEWNE, LREKECMOME L SRR, 75 04 m FENER &K
BXREX.WFEEESMC X EZRMNENZW: QXRGERENBIIZ W, FEEE SMC &R R 0 Z 5
FE:AERRESKBRERREBTERRERANERFLHK: GMFHT 50 cm H(SMS50) 4k SMC 2k th 4k i 3h
K, 5XEBES R). & T BEE). REW). KKEZ(VPD). & & i A (To) 1 X P B FE (0 =0.001); (ERE X (ED
150 cm, 250 cm, 350 cm)+ 383 7K B 204k 58 ma B 3% HL AT R R R BE ROAR UL : (B 5 LR B (S0 em)SMC iy 2 B B
ERBUBBYAR: COIEME, =AM URHEX RABEB R E A TF(a=0.01), ZHMRARAXRESHELIE —H
BAXERK B BNERER/ SR ERESSETIEME AN RN I REKE. KEES S B T&
il 3 M ARARE T iR SMC B3R R 1130.9%.
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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 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.
Key words: Eucalypt plantations; Soil moisture content; Rainy seasons; Meteorological factors; Canonical

correlation analysis
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1 B 5T A o

B T %R 8 T MK B 4 KAk
(20°52'N, 109°25'E), J& # 5 b 4 g 3 1 B RV I8
EHSE 23.5C, B#AA T A, FHSE 28.9C, 1%
WR R 37.2-388C; BW A1 A, FHE
15.2°C, R B EE 1.4-3.6°C; £ [#F & | 885 mm,
AEWAK, TH WFLENHE,. 49 5 HTE KW

B H2ER 80%; FARKE 1 763 mm, FHjH X
BE 80.4%., FHEIREAI0m, A THKRIE
H R ™ ¥ (Eucalyptus urophylla), Q| £ 12 5 8 (E.
ABLy). EA(E. grandis), 7r¥z(E. camaldulensis), &
¥ 1 BFHE. leizhouensis No. 1) WS(E. ABL,) . ¥rtstk
(E. citriodora)3 , IREGHIAR 7> AEERAERK, T E R
HHR R WS, B R bR 5> %5 B 1 970 Bk hm?, SE B
& 18 m, AR 0.6, bRt P8, + 3| A RS 413K,
k. WTHEBWmAD, FERESEEviachne
pallascens) . g Hl(Dodenca viosa)Z%, 6-11 HBtHF &
REZE, RH—ak 9-10 &, SFHRAREKZmIR
Ko

LFMIZ e IR B TSI 1 FrR1.
MNFE 1 hafsn, LR T IRBRE R K, 18
P BAL AW B, SO, A RAH.

2 R TI%
2.1 HEHEE

KA /N IK X 8 AL T T 1%, WL e B kg 1999
£10 51 HZ 2000 469 A 30 H. MEAREH
#7 260 hm?.

THASEE  EEMATHAEKR R
EEARREFERL 1A, BLEESKER N
{Theta Probes, Delta T Devices, UK) ¢ 7K 43 i3 B4R 3
L5 5T 50 cm, 150 cm, 250 cm, 350 cm A~ [F]

£ 1 EAEREMA TR (<0.002 mm){ 35 825
Table 1 Results of chemical and physical analysis of clay (<0.002 mm) under eucalypt plantation in Leizhou peninsula

B BB

Hikk 2 843 Chemical composition of clay (g kg™")

Parent Soil Sioy
material  horizon  ¥¢’< Ignitionloss {0, Fe,0, ALO, TiO, MnO CaO MgO KO PO, ALO
ZBE 0-15A 168.2 294.9 177.2 330.8 13.37 1201 5409 5615 1.09 1.110 1.52
Basalt 1523 AB 156.3 306.2 175.8 330.5 12.14 1326 3.556 7.456 1.883 1.015 175
latosol  23-100B 164.4 293.7 180.7 " 3310 13.33 1.607 3298 2963 1.320 0.711 1.51
BBk Fe0,(d) FMHBETFEX #HMCa THtEMg  BHR 20- B 0.05- p A3 Fidt
Free Fe,0, # & CEC Exch-Ca Exch-Mg 0.05 mm 0.0002 mm <0.002 mm Soil texture
(gkg") (cmolkg") (cmolkg') (cmolkg') Coarsesand  Silt (gkg") clay class
0-15A 120.4 7.73 1.23 1.03 89.3 207.0 704.2 ¥t clay
15-23 AB 115.5 4.09 J85F Trace 3.26 235.6 134.7 630.5 #+ clay
23-100B 122.5 4.09 JE 3 Trace 3.49 176.0 2057 619.5 %+ Silty clay

518 kA%, Hsh, AfterLin SRS,
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RENTIEN BEBHEAGNRAIKEA
30 min X 7, BEREIE . ASUFITRIWERLE T K
BRIEHT 0-4 m i i + 3% & /K &£ (soil moisture
content, SMC),

HEESSKBFAUE ST Sl
(canopy meteorological factors, CMF) | €55+
KW E JAE. KEKEES% 83100 R
#;(Tain Electronics, Box Hill, Australia), |t 2245 BT
ThER B4 K 5 2 (micropower data loggers) I Ff 5 (%
[ 28 (environmental sensors)ZH ff, . M 52 9 2% 4 58 5t
(R B& W &2 (P). K (W), B & i 5 (T ARG
(T FIXHRERH) . AKREZ(VPD)E RH, Tow X
T BIEBARWVTHEBGEY. ERTEREL A S
FA X, 8 F B EEE B A i A BRI 48 R

Ho

e,=0.61 lexp?%, e,~RHe,, VPD=e —e, (1)
AH e, HIRE TR BBEMAKRE (kPa),e, A5LFR
KKK (kPa), RH R A3 R (%), T: & A (°C).

22 HEAREE

B 53 17 K Al B EYAH 5K 43 #r (canonical correla-
tion analysis, CCA), MABMXSITH THREAWAL
THVREZRKXR, ~HABRBERELR)
4, n—HRREERH. SHEMHXS M
b, EIARR TR ANE & TR TR ER B4
KIENZREZ AE S RABRNAXE. XMXE
MREAWMAEXZBERANLULEY ZEER
KUAE, ERHERAXEIER. ATELARSE
U

U=ay tayystayyste-+ay: )

W=bx,+byx;+byxst---+bix; 3)
Hp,UW HRABER, a.b, (iy=1, 2,--k) AKRY
HEWRE LRI .

BEREPEHE S RMHE, B SMC KH 7 H
CMF. +3%/K 7 1% B A REE 2 50 cm, 150 cm,
250 cm 350 cm 4 ME R FERE, KK SM50,
SM150,8M250,SM350 £ 7~, o H&rRiEAFH
Y1:¥2 Y34 "N CMF B RS \P\W . VPD. T o Truin 55
6 N TFREHAM, Z’fﬁﬂﬁiﬁiﬁ*ﬁi L1 X2 X3 X4 X5
X6 iﬂ—'\‘n

HEURENHARG, A THEBEE RS HEM
PLREREWRATRRSBEA, XC3IRIFESHIREW
ERY, ARKP K ENREH 3R

3, T B HE RN B R R, AR
s BIEEEAARENRRYE—ERE L
BT SE. MBI SAS6.11 #HATHH 0 #.

3 SERMIHT

31 tMBESARNEEEWK

Xt 3K 43 % H A AR R E BT AT, K
BT 2R EFI AR Z (S DA GNE . HITHE
TR A B LR A KB BT E 2 HT(ANOVA),
RIEEARR LREEE B S KB FHESELRG
BKE). SRTESNRERFIEERBERS
RoMWME 2 M3 Fios.

*2 SFELMEKkBREEE RS E(ANOVA) 217 (a=0.001)
Table 2 Homogeneity test of variances at different soil

layers in rainy seasons{a=0.001)

o BEVHH HaE B F#&HE FRRE
Sum of Degreeof Mean Statistic  Critical

Source of

. squaresof freedom square F value  Fvalue
variance .

deviations

£ [a] 0.240 3 8.008E-02
Between
groups 90.940 5.479%*+
HN 0.641 728 8.881E-04
Within
groups

23 FFIMEARERAERSE(q RE %) R (c=0.01)
Table 3 Multiple comparisons of variation of soil moisture

content in soil layers in rainy seasons{ca=0.01)

X~ Xs XXy X%
%=0.453 —0.048** ~0.01** —-0.023%*
x70.476 —0.025** 0.013**
%,=0.463 —0.038** /
x~0.501 / /
x4 AR ELREKEFHE(EI-4,/72-4,i74) . ny
represent mean soil moisture content in layers{i=1-4, j=2~4, i 7).

HESWERRHEN AN TR E S K
BEERBZE(0=0001), TELRULRHER EZR
K P8 EKE (a=0.01), SM50,SM150,SM250 #0
SM350 (1) H1EEKBEXNNHERRBEIKIKA
0.082,0.063,0.032,0.064, XiHBIZER S, B AT
MRS KENS A 4 B—RIFEKE (0-100 cm),
K i K 2 (100-200 cm). 4 %} F25E 2 (200-300 cm)F
KIAEZ(300-400 cm), WE 1 AILLFEH R E 1%
BKBEMFEANZLIE.
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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 BFSKREFILIREARHABBXIHER

Table 4 Effects of meteorological factors on soil moisture content in rainy season tested by canonical correlation analysis

RRHXEER

Canonical correlation and canonical variables

RAHR R

Canonical coefficient

ERBRAFRBANBE=TRY

First, second and third canonical variables

& — g R < & ¥ First canonical correlation coefficient r,

& — g KI5 B First canonical variables (U, W)

& — B R % 2 B Second canonical correlation coefficient r,
- — AR Second canonical variables (U,, W)

8 = B R4 2= 72 ¥ Third canonical correlation coefficient rs
% = g K35 B Third canonical variables (Us, W5)

U=0.516y,40.228y,-0.443y,+0.785y,

r=0.618""
W =1.4822,+0.3981,-0.5322,-0.967,-0.796x+0.074x,
osan U1.508y,~1.087y,-0.077y,~0.450y,
ke W =—0.454x+0.692x,+0.2852+0.008x,+0.038x+0.230x,
+0.280" U=0.585y,—1.191y,+2.488y,-1.57 1y,

W =0.534x,+0.501x,-0.303x,+0.299x,-0.552x5+1.009x,

12 tHMEAREREESKEFEREOM®RY

HXSH

T34 BKFPTFEER ¥ Y2 Y3 Yar I R
B Y;CMF 6 > TR x1,%, 43, %4 %5, %, RIS
HIEE X, AHAREY, OFRRHEXIT, &3
FIEEE o =0.01 ) EEMKT, FHEXBBSEF
ERR B 4t KT 85%, R BR AT = S RV R R
BRMRMEERE.

RAGRERPASITHUBMHEXLTERFLT 3
MMER:

B, £ 0=0.001 BEZF/KFLEFH 2P HEH
KEREF—MHXEBAE o =001 EFEKF LR
DNFFAEMR(E N 96.8%. HEAMIZER) 6 NS ZRHETFE
ERMEE 3 ARBEE (U,W) (=1,2,3) W
SMC,

AT RRENPEHNFITARBMLEIER
BR T T R AR B A STERE K/, o IE 7 SR BALE
A amE. U, W)hE—ARTE, U g
ERRERYMER N P8BS, T EHNE

FEERBAEMEMER . NREHBXERE, T
SMC mE K& SM50 f1 SM3S0 2. WZE+
BE VR 2 SM50 # SM150.SM250 1 5 8 & # K, it
HiZEX SMC ZEHFEEENEM. LERE
SMS0 fEAMRMASIERAERE, E£4 1115
BEhBAEBRZEKHLE, B TWEEERBRMRE
KAER,SMS0 EELBA SRS RBRERANEE
FIYEFR, I TE IR0 4 N BB IRVEN — A4k
KA T F G B LK

BB -ARMEXTEREX W, B, R M50
BAREEK, VPD. Too B R BAEXEHIRZ, Ui
=% SMC L nI e EHE L IEH.P MASA
ARBRE, BARHABRWNEERSE KT SEDH
BIERAAREE MR, XE—EREE LREZERMA
IMESRENNAACHENERABH, EF
ERNTEFRGKS ML EREZNHEEM.

B, B AR R, WYRER U,
SM50.SM150 i B R HUE K, KL ZF fMfr R
/Iy, 5 B SM50,SM150 %t SMC W K. W, h
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BREBR KR R AP, HRAKEWR . R A
PREF SR, R —H PR A RAR RN, i
WA ERFERGKT B, JREERG KT M.

I3 AEESKRATH IMASIEMHEEHRE

BREGHFR SMC 32k 5 CMF [a) #4124
KKR, RRUMXBERAATSE ZFHE XA —
NEARE, EEARRESEMETEEHRE
. B, BANE— DT ARZE SR EHTIEAM

Mm% 5 45 2% HY:SMS0 & SMC H1 R, \P.W,
VPD T 22 18] i 4 56t X 4R B 3 K 7 (2 =0.001),
Bt m & & R K R.P.W.VPD, T ¥ A
RAMFEE LI B KA SM50 4t SMC fR 1% .
BN AL T EE W HGEUTE, AR

R BT .G X SRR, B B R
FHAE. IXATEERNTZE SMS0 4t SMC 284k, il 2% 37 5N
BAMEERRA.

SM150 4t SMC i R.W.VPD Mk Ak B
ZE7KFE(@=0.001), il Toux #HEHE B (2 =0.05), X}
m SMC X BEKFETHI SR, Rt
By 2R (SM150, SM250, SM350)SMC 2R ik I R &
A ERRE KA, BD e M SM150 4& SMC
B4R th 2 fma SM350 4& SMC KB T aa R
KEX SMC BN EEREESRE (SM50) KA
@, Em3 SMC f R ESBE AR . Ji8 SMC R
52 LARPT AL TR B W, [RIRY 3G 5 MR R R (n
BEREFABRE ST AF XK. HEHT Rl imw
UESE T — 5

£S5 ADTRA NP EFFEHEXERE
Table 5 Significance test among special variables in (X, Y)

EHITE

SM50 B34t (a SM150 § &4t (g SM250 S &4 SM350 BB ¢H1E
Independent variables (X) Significance for SM50 Significance for SM150 Significance for SM250 Significance for SM350
5548 Solar radiation 0.000™ 0.000" 0.000"" 0.000""
& 7§ & Precipitation 0.000"" 0.135 0.261 0.193
% Wind speed 0.001° 0.000°" 0.000"" 0.000™*
KKEZE VPD 0.000™ 0.000™" 0.003"" 0.000™"
BHEEE To 0.001°" 0.002° 0.005° 0.007°
BB T 0.066 0.166 0.246 0.723

34 1 HKSHTEMEARES S

SMC 5 CMF i RIS A BHL I T —FHHE
RAFBAERE, EEHRBNELTEESEH
T5 SMC HISCRRMA M. BHitk, BINE—2 5
FHRREZZRER T RESKELZERF 3 M
R &, AU, W) (U2, W)RI(Us, W) RIS LUK
KERNFESARTRBMEEEROBRAUGH —
MNERE RV

MR 6 ATLUE i :3 MR B A X REBIYEE

0.01 bl ERFEKF, hERE 6 MIEETEEEL
=ANREF LG SMC, CMF £ — iR FB(W,)
Ay SMC 55 — s g (V) B&RE 38.2%;
SMC % — R B(U)A R SMC 27 & 68.3%;
CMF i@ if 55 — e R R B (U, W) T LU R SMC &
T8 26.1%, CMF 55 — i R A7 (W) v % B
SMC B — R AITFEU)RERE 29.4%,SMC 5 —
BT E (U) ER SMC ZRE 13.6%;CMF 5
SMC E&5 4 4.0%. Bl CMF B8 —AREE

ZOHABESREARSEELMAKRMABEXS

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

BHTE XA & Canonical variables MirT R B X945 & Canonical variables
Independent variables (X) v, W, W, Dependent variables (Y) U, U, U
554 Rs 0.096 -0.693 0.487 SM50 0.883 0.332 0.241
MEEP 0.345 0.844 0.138 SM150 0.815 -0.261 0.279
R W -0.334 0.394 -0.321 SM250 0.730 -0.455 0.509
K VPD -0.354 -0.614 0.466 SM350 0.868 -0.400 0.047
BB Tow -0.287 -0.383 0.698
BB To 0374 0.039 0.812
R T 4 W Pet Var DE 9.8 312 287 BT HME S Pet Var DE 68.3 13.6 9.9
F8EH 4 Pet 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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(U, WHRT 5 SMC BRI 4.0%. CMF =
# R B (W) n] B SMC 3 = R BB (U) 83
R& 7.9%; SMC % = it % 35 B (Uy) vl B SMC &
S8 9.9%, CMF 5 SMC &8 #5434 0.8%, RUH S
—, BoARFTRWERE CMF.SMC XEs3&R
B, A= RATRABREE S, 7R . CMF R
SMCHEE —ZEHE="ARNTREMNES T 2Lt
30.9%, Bl . CMF j@it 3 N R B wl %A SMC &
FREK 309%. —HMRHXRESKEUE—
R K, B B=NEBEL /), I CMF
FEHE AT EL R SMC,

CMF 55— RIBB(W)HHERHEN P,
W, Tain, VPD T SMC 5 — M BRITRUIMEK R
BEHEO08 L,

4 g

WA T L TR ER A O
JTERAY KR AR, MR TS AR
BEA —NEBEER ETARAERETUER
A B A [8) B 7 o B9 2R B B 5 7R A B B AR AR
BB TEIRER FERRVTLUERASEN
B, FEEMOTRRRENENTRAZ AKNE
AT IR, HIERBAAZERE KL
KIEA . EARFPEMERARET 1] - 4 - X
= ¥ 4 44 (Soil-Plant- Atmosphere-Continuum (SPAC))
B, HPLUSRZEAFAIERNEZEKIEF, W
MAESTRO!"#9 BIOMASSP3 217 MBL/SPARPA%: | =5
FERFXN BT EEE —MREFEEERME
HER, Bk, AE W ERUL, SERUAESC STk K
FREESZEFX B TBURERRN
PR

TR BR P BN RESE. FMNER
ALHRTEKyEEEHE LEREE HWE L
K 4 ;| B 4 A & SM50,.SM150,SM250,SM350
i) SMC 435124 0.453.0.467.0.463.0.501 , 55657 i%
HmFF LIRS KERMAARLE R, BATRKNR,
BT BFEPHEMATKRIE S KETE L
B “V" £, KGRI EBRE-—EXR,
T WEE 2AFH. RN —ANFHKE, WL
BEKETM i Za T g d 28, X 5 H EHikES
A G AL, E L% 4 m G HE N K SMC 4k
ERFBIKY, BERTEAT". M SMC BE 7
SN EBE,SMC ETFEREH TREH, EW

ZUERZEH LFH. TEZETIREKEBETRRE
(CV)43 5 2% 0.055.0.034,0.027.0.041, T X 5% B 7§
F=2 2 CV % 0.082,0.063,0.032.0.064, 5=,
WEEE CV X/, RUMZER CV BEEZTFEN
K. XU —HHERBRT WEEWERMTE
o, Al AR B3 78 % 2 T2 UL R BT R ERIK
sy [, NEREEE EH AR SERES
BEHEEEMK, £2 CV BZ K. MBI
FREERFETREST B KBRS ERE
EEAEX.
WEETZE-HBHXTRPHBRER
K THIREERARK . MEPHARRABEBEESHE
SMS0 F1 SM350; T2 & SM250.SM350, HBFLIX
MiERKMEBEREZ —RTF. WERWE XD,
HBESSAAER. TEEWHEAE SEEHER
M ARUMRLTIRERE, T IRETERKHN IR
KRG KBRS, K RBEAH BMBE LR
FIE K B ZE S RET KA BH I ERHAL
HMRE LM, MZ R.P.W,VPD, T, [f] SM50
XM B E,R.W.VPD,T,, [ SMI150,SM250,
SM350 X EFE . KEERZEFHARGEE L
REKBEFERNBEASR, RET R WEHRER
BRHMSZEFRETHANZN, AN SER
AL F R AT 55 TERRERE
B RL, FHX SMI50 4K 4 B3R
WA—FE. SM250 F1 SM350 [6] R,\W.VPD %
% 5.3 (a =0.001), [E] Tuu 48 %1% 8 F (0 =0.05), iX
RPKSETRBEEERWE ) FEZ RW,
VPD. T, K E W, H -5 MM IBNBRER K.
MNTIBAKTEEEERFABERE, TIREK
BEZREMNZEWED, BETLIER T KAES)
Mo F/KE U E R KR BERHER
TR, NI TIBKIAB: BEHER
W IKKIE R, B— T, MERKSERE
R RE R W, VPD, T, Z i3 7 52 0 A 7K 1
FFIFER R, RAEBIEHERZETKET
BRREZ - R TFRBERETASHEESS
R B T FE VAR, G RPHR I E E 4K
15 VPD R 2k 45 %29, Kallarackal 2 PUAR$E 3
R FRRY, SRR ERZ RS
KR EZRTAINERZ M FKBRT, REEEE
ZERMAKSHETREARESZIHLINE
m, KRR ZEREMASKN X ERE, 47 LA
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A0, Ak K AR E SR E TR R
T RZH . BRI RN A TR
FARRIMHKEZSZET AR L EASBERRK
K.
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