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Abstract; The karst region of southwest China is characterized by surface soils low in moisture and nutrients, low vegetation
coverage and high microhabitat diversity. Knowledge of the temporal and spatial variability of surface soil moisture content is
crucial for hydrological modeling and understanding soil water dynamics at different scales. This study aimed to characterize
the spatial variability of surface soil (0—16cm) moisture content on two slopes, one dominated by shrubs and the other by
a shrub/grass mixture, using a grid (10 m X 10 m) sampling scheme and geostatistical methods. The study was conducted
in the dry season ( October, 2011 to March, 2012) in a typical karst area located in northwest Guangxi, southwest China.
Surface soil moisture content was found to vary moderately, with coefficients of variation from 10% to 100% on the two

slopes. Surface soil moisture content and associated coefficients of variation on the shrub slope were significantly higher than
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those on the shrub—grass slope. This was mainly attributed to the irregular distribution of shrubs on the shrub—grass slope.
Soil moisture content was positively correlated with rainfall but negatively correlated with coefficients of variation. The spatial
distribution of surface soil moisture content on the two slopes differed. The spatial range of soil moisture content was
negatively correlated with the magnitude of the nugget effect. For the shrub slope, surface soil moisture content was
negatively correlated with mean soil moisture at the initial and middle stages of sampling, but was positively correlated mean
soil moisture at the later stage of sampling. For the shrub—grass slope, surface soil moisture and mean soil moisture were
positively correlated at all sampling stages. Differences between the two slopes were likely due to the combined effects of
vegetation, soil type, topography and other factors. The coefficients of variation, spatial range and the nugget effect of soil
moisture varied with season on the two typical slopes. These results suggest that mean soil moisture has a substantial
influence on the spatial and temporal variability of surface soil moisture in this area; this could help design suitable soil
sampling strategies to match future research objectives. The spatial distribution patterns of soil moisture on the two slopes
were much different from those found in previous studies in karst areas. This was probably due to the geological differences
between our study sites and sites of the previous studies. Kriged maps based on the selected variogram models showed a
regular distribution of soil moisture on the two slopes. Soil moisture had a negative relationship with altitude on the two
slopes. However, the maximum soil moisture was observed at the right downhill corner, probably due to the gentler slope,
greater soil depth, and lower gravel content in that location. In summary, by investigating the spatial and temporal variation
of surface soil moisture on two slopes with different vegetation types, this study helps to improve our understanding of

hydrological processes, which is useful for rehabilitating vegetation in the karst region of southwest China.
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Fig.1 Location of the study area and distribution of the sampling sites

12$1ﬂ\3HU&$7§1&’1&11fﬁIOﬁJZHL?lZ@o\c 60 - ; 80
U3 H KSR R S TR 80 1 SO S e T hw
it HEE 11 4R 11 8 12 HLLRSOESSE 1L 4 5| g, TR 17
11 SRS SRR PO B E D) RO BT 2 PN R
WAl PR AT SO 4 45 E A5 50, 7T LA T 5 2 ° ECRE
FHAHT o -
% £
2 HRESH 2 ., 4o§
21 RBEERE LK R IG R E -
P 2 P A S AR LIk E o B
SRR TR R B 5 (10% <C,<100% ) , [HER] 2 5| [ I P
IS AT T2 52, WA My 43%—S6% , Wl & R
1 419%—50% 7] —RAEHIHE A I £ HOK T 5 & 110
R R TR SO, B R R R TR, B ‘ JI J“L it
PSR LKA A R SRR A — T "2 5 2 2 e & &
AR, BHOK TSR RS 2 2 3 2§ §  §
LSO R SR RO R . S 8 8 8 & & A

AHB RT3 R I A H AR )
22 %éﬁ@%@%i%%%ﬁ%%%lﬂ%ﬁﬁ%ﬁ 2 TEHASEERAR ERAFSERTENMEILTLIES
EE E] 3 LJPEI 95[] , Pﬁﬁ*ﬁ%}i?@’ﬂiﬂi Hi %é E i%ﬂ( ﬁ%’ {3\ Fig.2 Temporal pattern for each study area of mean soil water
contents, standard error and coefficient of variation
IR AL A AR Ay e S AR A PR ABE A B AR A A A ’
AU TR E RE B, YR T 0.85, Ul BB RLLA 250 R

The mean areal rainfall for the study area is also shown

http ; //www.ecologica.cn



19 511

S5 L I TR ML R 3 B 2 SR R K S I

FPERTSE 5

B, PIRP SR b S R B A B AR 1 R RO (M2 Rk BIREE i #) | 1 B A S AR A A i
ARSI G A F=BR A AU AU AL B HE b 2011 4E 11 A 2012 4E2 A 53 A +HK &8RN kgl
25 8] F AR DM (B IE  <25% ), B s 300 0 B b = 3 /K 40 5 e Y R B R H S5 10 23 [B) A SR 1 (25 % < B 3
H<75%) 7 HEMBEHL 2011 4F 11 A5 12 A B 2012 46 1 H 5 2 A 330K 40 & B FR g it
150 m SRAEFEHE, PR 1 38K 73 A AR TR 5 B 356 Lo Bl s B] R AR A A AR S5ORA s (T 4) | {ELE DA 55 0 8 3
ZI2E R, HE NI bb - K 53 (AR FR 5 - 8K o3 5 S I (A A AR A R S TE SR AE T RN Th i A i, TR
FE G HH R SR [R] T B 3 3 - K o 1 AR FE 5 K 0 & B E ARG R B (K 4 5/ 2)

2011-10-31 (VO—16cm)

LN
2011-11-24 (VO—16cm)

0.0057
0.0043

0.0028

0.0014 -

0.0517

0.0388

0.0258

2011-12-24 (VO—16cm)

Spherical model
Cy=0.00211 C,+ C=0.00719

a=150.3m
! !

0 25.00  50.00

I
75.00

2012-03-20 (VO—16cm)

Gaussian model
Cy=0.0178 Cy+ C=0.0784

0.0129 -
a=829m
0 | | |
0 25.00 50.00  75.00
2011-12-15 (VO—16¢cm)
0.0384 - o)
0.0288 -
00192 Spherical model
00096 Co=0.00171 Cy+ C=0.0412
a=116.4m
0 1 1 1
0 25.00 50.00  75.00
2012-03-26 (VO—16cm)
0.0369 |- o
o)
0.0277 -
0.0184 - Exponential model
Cy=0.0199 C,+ C=0.0412
0.0092 - a=156.5m
0 ! ! !
0 25.00 50.00 75.00

63.0 0.0089 -
47.0 0.0067 -
N 316 Gaussian model 0.0045 |- Spherical model
% 158 - Cy=262 Cy+C=732 00022 [ Co=10.00268 C)+ C=0.01241
g a=60.5m a=1682m
2 0 | | 1 0 | | 1
(%E) 0 25.00 50.00 75.00 0 25.00 50.00  75.00
ﬁ 2012-01-09 (VO—16cm) 2012-02-27 (VO—16cm)
 0.0384 129 |-
0.0288 97 -
0.0192 Gaussian model 65 - Gaussian model
00096 | Co=0.01501 Cy+ C=0.04512 nl Co=482 Cy+C=2114
a=62.1m a=90.7m
0 | | | 0 1 1 1
0 25.00 50.00 75.00 0 25.00 50.00  75.00
# J5 B Separation distance/m
ik
2011-11-01 (VO—16¢cm) 2011-11-25 (VO—16¢cm)
0.0409 3.631 X107
0.0307 2.724X107 |-
-3
0.0205 Gaussian model 1.816X10 Spherical model
g 00102 L C0=0.0203 G+ C=0.0767 g 75 qg4|. Co=0.00174 Cy+ C=0.00391
£ ’ a=112.1m a=118.3m
2 0 1 1 1 0 1 1 1
g 0 25.00 50.00 75.00 0 25.00 50.00 75.00
w
ﬂ 2012-01-10 (VO—16cm) 2012-02-26 (VO—16cm)
N 0.0324 - o 518 F o
©
0.0243 ° 389
0.0162 Exponential model 259 Spherical model
| C,=0.0168 Cy+ C=0.0531 Cy=22.9 C,+C=T728
il a=1602m e a=2109m
0 . L L 0 L L I
0 25.00 50.00 75.00 0 25.00 50.00 75.00
# J5 B Separation distance/m
B3 AEMALTEKSEENEERRHE(EN a—f, FiE g-1)
Fig.3 Semi-variograms of soil water contents (0—16cm) on (a—f) shrub slope and (g-1) shrub—grass slope in different periods
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Fig.4 Temporal pattern for study area of semi-variograms of soil water contents (0—16cm )
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Fig.5 Spatial distribution map of soil water contents (0—16cm) on (a—f) shrub slope and (g-1) shrub—grass slope
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