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Abstract: Spatial and temporal variability of surface soil moisture (0 —15e¢m) and its distribution patterns were analyzed
using geostatistics in a typical depression area of karst region in Northwestern Guangxi Province. The results showed that
surface soil moisture was generally low, ranging from 15.0% to 27.5% during sampling periods and had weak to middle
variability. The middle variability often accompanied with low soil moisture. The parameters of the semi-variance functions

of surface soil moisture and its influencing factors had seasonal variations. The values of nugget, sill and range ranged from
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0.01t102.74, from 2.04 to 7.52, and from 6.0 to 36. 8, respectively during the sampling periods. The variations of
nugget and sill values were generally contrary to that of mean soil moisture. The range values were also contrary to the mean
soil moisture at the initial and middle time of sampling, but had the same trend at the latter stages of sampling. These
results suggested that mean soil moisture had substantial influence on the spatial and temporal variability of surface soil
moisture in this area and could be used for establishing proper soil sampling strategy combined with the research objective.
After eliminating the trend of soil moisture variability, the pattems of surface soil moisture’s distributing pattern were stripe
and patch like. The surface soil moisture in the plot area had different distributions at both spatial and temporal scales.
Further, the distribution patterns were profoundly varied in the dry and rainy seasons. These results indicated that, mean
soil moisture, topography, micro-morphology (rock cluster) and human management were the main influencing factors on
the spatial and temporal variability and distribution patterns of surface soil moisture in the special physiognomy of the karst

depression area.
Key Words: Karst; soil moisture; spatial and temporal variability; spatial distribution; geostatistics
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Fig. 1 Sketch of sampling sites in research area
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Table 1 Statistical parameters of soil moisture

o e el el el L. v
( year-month-day) (%) (%) (%) (%) cv Skewness Kurtosis Probability
2005-03-15 15.05 10.34 20.53 2.17 0.14 0.289 -0.298 0.832
2005-03-27 22.96 18.70 29.28 2.13 0.09 0.346 -0.064 0.919
2005-04-10 19.19 14.92 23.63 1.68 0.09 0.134 0.116 0.916
2005-04-23 25.97 22.05 31.80 1.56 0.06 0.638 1.870 0.597
2005-05-08 18.42 11.06 25.46 2.96 0.16. -0.135 -0.265 0.618
2005-05-21 26.03 21.25 31.72 1.63 0.06 0.054 1.351 0.444
2005-06-14 27.53 19.97 33.33 2.27 0.08 0.052 0.090 0.945
2005-07- 04 26.70 22.12 32.46 2.26 0.08 0.188 -0.47 0.338
2005-07-19 20.71 14.48 26.25 2.50 0.12 -0.174 —-0.398 0.699
2005-08-02 20.55 15.91 26.17 2.40 0.12 0.163 —-0.748 0.560
2005-08-18 24.85 19.29 29. 86 2.00 0.08 -0.235 0.019 0.725
2005-09-04 18.75 12.91 24.96 2.25 0.12 -0.013 0.376 0.751
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Table 2 Parameters of semi-variogram theoretical models for soil moisture

] /A
ot om0 mem FUUIER ap o mmem .
(Year-Month-Day)  moisture (% ) Nugget Sill (%) Range (m) Model Type
2005-03-15 15.05 0.11 4.32 2.5 9.6 5 ¥R Exponential 0.82
2005-03-27 22.96 0.10 4.30 2.3 13.2 5 ¥R Exponential 0.85
2005-04-10 19.19 0.89 2.63 33.9 27.0 5 ¥R Exponential 0.96
2005-04-23 25.97 0.04 2.04 2.0 11.4 5 ¥R Exponential 0.58
2005-05-08 18.42 0.65 7.52 8.6 7.2 5 ¥R Exponential 0.26
2005-05-21 26.03 0.08 2.15 38.1 9.9 BRIRBERY Spherical 0.62
2005-06-14 27.53 0.07 4.78 1.5 6.9 5 ¥R Exponential 0.58
2005-07-04 26.7 0.01 4.60 0.2 6.0 5 ¥R Exponential 0.52
2005-07-19 20.71 0.52 6.22 10.5 14.1 5 ¥R Exponential 0.78
2005-08-02 20.55 1.90 5.31 5.3 28.2 5 ¥R Exponential 0.95
2005-08-18 24.85 1.24 4.05 30.7 36.8 LRI R Linear 0.87
2005-09-04 18.75 2.74 4.97 55.1 25.0 LRI R Linear 0.97
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Fig.3 Seasonal changes of semi-varigrams parameters of surface soil moisture in plot area(2005)

2.3.2 EEHEHMFHEN

EEHEWEABRY B R NBESE, KB s A i KRB oK B TR TR, X 5 R 2R
ERMFET Y BEE - LHRESHAR" Y, XTFREES LR THEKRENELLR, —BRIANL
HI BRI AR A S AR T L 3 M A BB B R B ) RS S R AR A . A EFET
KB X R R BB RTE W TR L1 X EE AR R SR TR  IRRURAE R T RS R , TZE3 3 b 2 oAt
PIXRB X BEA RN ERET B — PR, BRETLSRAEX G HEEEEN, 102005 4£4 A22 H
B — KGR FE RS R (TR & 89 mm) )5, K H B RHE 3R )2 130K /s B AR ZS , K a2 — B3, 28
REEBEH TR, EEEAHEEBHRK, ZEHELEE T, BEHE XM, Fizjohn %° BT Gk
NG, TP EKERES R, R EREEZ K, MAETREOHMELT, LRy KER
15, A E— BB, X BB T A ARE KSE IR L ECR LS WEXIRAEE KRR, N5
AR TR DEFHEK, BT KBRS FHEKBRGFERMRER, TSGR ZRE H
Bl LK IPIROLBEE . B SHEFRME  DEES K BERNTEML, ERREHD RS KEBRNES B

hitp : //www. ecologica. cn



6340 £ R

&t
4k
=

28 %

T8/ )N EBUERE: 1) R 3R I 38 i BBUE 2 8
2.3.3 TREEFENEL

TR S5 HREENEABEERBEE, BERFSHMHEZRER, ERERMTE, TR 8K
HZB L ER R, BEE Sk B A RETE/D . 2R/ EE 5 IZPBUE RE T i 130K 0 &M 2
EEMEEREAE X . 7K EIRN , BRSO S B TR RB RN, ina AT
R HBEAGSSRTEREEREBARIE, LK EHR MRS LSk 8, B Rt
BOK = B RAL, (EAEREUN . EHEKRR SRR R, AR L N E T A XY
B ol B K A BB AR N ™ | (B 7 W T X R AR AR /DN, X TT BB 5 % K A R B4 U T M OB B
XK, BT HIZHER , D4R H R AR IR0 ] 58 B 2R , A i) 308 A F- 43 BL BB T BUHE K 28 P TR BGIR H  22 3 AT
B T 2K A RIS R AN A A E B ER R G KR B LIS K EN B, &S mIERT
RESRAL T 13K 3 AL, (AR, RIS, B8R X5 80K 478 M — 2, X A& L T
AEH i L HOK 8 R B AR AONE 31 ( FERBOR B GRS ) AL RER TR

B _E R ] L, e S K 0 2 (M S S K R e B R e AR R A — 2B 4k, B
SAKREN IR F RN ERERRIFERER . B, R ik - 8K o i =B R EMR,
—J5 A B T 1E B SR R FIBURE SR B , 57— O TED W 7] AN 3R A 2t X 4 3K SO A ik — 25 3
2.4 FHKGWZERIDHRRE

AHBSERR SR KSR R R L R A 0 B 7 o  mE A R B B N T
i L2 (2005-03-15- 1 2005-03-27 ) Fi TR 2203 5 ( 2005-06-14 F1 2005-07-19) ) 4 IR , kIR R E HIH
KB RRAE R HFE T EZR, BT 2005-03-15 F12005-06- 14 PR B 3K 2400 Hr X BhJ7 1)
(PEEE-ARdL) B4R ESE 1 Y By (RE- L) W2 FRBEEEmES, AR REHERAE
HIBSER (B 4) o TERIE R P EHIRR R LA R 50 A& A PR R , i ELX P #a 38 ] RA7E B

PP T
b rar :T: $ :L'l bl | + ;’{L
S
“;C Ao E = 2005-03-15 F 1 1 1 £
‘1_—~:"' 10.342 13.491 14.942 16.702 20.525

A T P 2 a .
=ty o
D AFE —
\1 2005-06-14 F i ! ! . q
L 19.968 25579 27.529 29.025 33.333
47K & Soil moisture (%)

B4 RERHOK SR B — B

Fig.4 Trend effect of soil moisture and its one-order trend surface in plot area

http : //www. ecologica. cn



12 4 At S MEATRRIL KRR SRR R R S 6341

BN B0 EIR , (AR R R T S B . BAME{E 25 R0 3 2038 5 IR SO RS Al (R R B LA
HR B AIRE SO AR RE S S R B SR A ™ ™ TRtk 7228 IS5 M 434 260 15 1 38 IR TIE
BB BB B SE LA, I SR A ) S AR AT, 22 ] HH AE B S B 38K 7 2715 AR ALY 22 IR 40 A
BI(ES) .

A A
T ek E kB
Soil moisture (%) Soil moisture (%)
10.34~11.36 18.69~19.75
11.36~12.38 19.75~20.81
12.38~13.40 20.81~21.87
13.40~14.42 21.87~22.93
2005-03-15 14.42~15.43 2005-03-27 22.93~23.99
15.43~16.45 23.99~25.05
= 16.45~17.47 25.05~26.10
0 20 40m o 7471849 s 20 40m m 26.10~27.16
== [8.49~19.51 . 27.16~28.22
= [9.51~20.52 = 28.22~29.28
.r’/"'_“w
A ' N

sk . . Jdbii

> Soil moisture (%) Soil moisture (%)
e 19.97~21.30 14.48~15.66
21.30~22.64 15.66~16.83
22.64~23.98 * 16.83~18.01
23.98~25.31 18.01~19.19
2005-06-14 25.31~26.68 2005-07-19 19.19~20.37
26.68~27.99 - 20.37~21.54
27.99~29.32 b 21.54~22.72
0 20 40m mm 29.32~30.66 0 20 40 m mm 22.72~23.90
' mm 30.66~32.00 B 23.90~25.08
mm 32.00~33.33 . 25.08~26.25

B5 RSRREHOKDTERENT R R 576 E

Fig. 5 Spatial distribution maps of the surface soil moisture during dry and rainy seasons in plot area
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