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Table 2 Soil moisture results of different land types on hillslope
¥fE/ % AR S5 R Y ¥/ % SR A %
3 b b A 18 32.8144.99¢ 15. 20 32.1945. 82¢ 18.08
i b BR 72 23.5244.16b 17.69 30.22+3.77¢c 12. 48
et T 23 TR b 98 24, 24+3.99b 16. 46 17.77+4.51a 25. 38
Tofs P A7 [l 18 19. 9844, 74a 23.71 32.11+4. 21c 13. 11
BT 18 22.00+3.99a 18. 14 23.50+4. 21b 17.91

TE [ SRR 5 A /NG i R R 22 5 B3 (P<<0. 05).,

B N v 5 L A8 S R B HE T R e HH 25 PR b (25, 4.%0)
= b bR b (18, 1960) > H HH S B (17, 9 %0) = #6 HI G
Bel (13.1%) >3 i (12.5%) .

Xt A S T ) R AR B AT AR AR K— S K 5
Koo 25 L0 K F 5% B KF . A #5812 O
TR RN 2 AR S R BB R AT S5 4 S B0 T (3R
3. BE WENIAEME SN 0.006 6,0.014 6,3

INTARIEAE 0.024 7 F10.153 8, BRI 418 %
BH L R 2 32 )23 4 48 B K it s ] 5 P el BE AL 5 | AR Y
AR SR B R bR R T A R 5 R L A S R
21. 0% 1 8. 7% , R W HE B AL AR S o A8 S5 11 HE A 48
AN RWIHE X RS K B LAY A5 AR DG,
Z WM B AERE 4350 8.0 m Ml 77,5 m, KU
2 i} 1) - 8 5 K 7S (R SR AT

£33 WHAITESKENITRRYEREMRELEHUSY

Table 3 Semi-variogram function theory and parameters for soil moisture on hillslope
AL S P& (Co) B  HEEHECHO e/ G0/ % R /m
B Exponential model 6. 60E—03 2.47 E—02 3.13 E—02 21.0 8.0
T 2= Exponential model 1.46E—02 1.54 E—01 1.68 E—01 8.7 77.5

MG 27 05 i e — 2P X 5 2R 5 Fh s A
P75 AR 88 5 K AR S R 25 A AT 0 A (BR 4D . =
B 254 FE R W, 52 2 i S B LS 5 o 72 S oK,
b FH SRl (78 20 (b MR 3 (95 00 B F ARG el (75000
T TR 2 B AL St oy G S /0N B TSR el €9 20) 33
HuARHL (46 %0) . X SR A A e A — 2, BT A

52 [A) R S L FR 2 /0N 4 PR 2 i b s A A
S el 1) 225 18] 45 K40 LAl i o 748 A 2 AR 1 2 PRt (52 2%
N 67 m, TN 68 m) A A ) SE P B, X R
b T 2 PR St 1) e 0 V5 L3 2 L R B S A b L TG
1129 B 21 DS = W St o R (SRl NG R U R SR
m) , & WU AR 22 18] 477 — 5 1 25 R AH 54

R4 FEEIHAAATANFTREIHERRBRELENSH

Table 4 Semi-variogram function theory and parameters for different land types on hillslope

A FEHL 7Y & HCo) T HE 5 15 (O FAEMEC O Yo/ IEH/ Y A5 /m
Wl b Ak 2.80 E—02 0.14 E—02 2.94 E—02 95% 32.3
Il 4 1.10 E—02 0.90 E—02 2.00 E—02 56% 7.6

R o 45 A 3l 1.10 E—02 1.70 E—02 2.80 E—02 39% 67.0
Tefs R ARG 1] 5.10 E—02 1.70 E—02 6.80 E—02 5% 12.0
Tofs FH S el 3.50 E—02 1. 00E—02 4.50 E—02 8% 24. 0
i bR b 2.30 E—02 2.70 E—02 5.00E—02 16% 32.0
AR M 1.40 E—02 2.00 E—03 1.60 E—02 87% 18.6

[ Hofs HH 25 PR 5.40 E—02 8.40 E—02 1.38 E—01 39% 68.0
ofs FH 47 el 1.42 E—02 7.60 E—03 2.18 E—02 65% 24.0
Tofs HH S el 5.60 E—03 5.30 E—02 5.86 E—02 9% 8.0
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Fig. 2 Spatial distribution map of soil moisture

3.2 REEAARZTEMNIESKETW

AR 10 cm AR HIESKE2Z R
Bl PR RGN 22 SN (R 5) . BEEA A
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Table 5 Soil moisture results around bare rock

AR/ em Ha/ 25 SR/
Y
10 20 30 10 % %
1 32 22.9+1.8a 24.6+2. 6a 27.442.3b 22.944. 4b 24.2+3. da 14.5%
R Il 32 28.640.1b 24,341, 3a 26.60.5b 25.641.6b 24,443, 3a 7.7%
1 32 25.743. 0ab 23.343. 3a 20.842. 8a 21.142.9a 23.242. 4a 10.3%
1 32 25.8=+1. 3ab 25.6+1. 1a 25.842.2b 22.340. 8b 24.9+2. 1a 8.3%
W2 Il 32 28.0+1.8b 30.5+0. 2b 24.8+2.2b 24.0+1.6b 26.8+3. 1a 11.5%
1 32 35.043. 0c 34.242.7b 28.0+3. 4b 26.942. 4b 31.044. 6b 15.0%

TE RS EHE S AR NG F R RR 2R B E (P<0.05),ab RANZERARE: T 1. MXREARS .,

x6 REAORARIEESKETN

Table 6 Changes of soil moisture content around bare rock

1 I Il 1 Il I
¥4 +0. 089 * —0.390" —0.812" " —0.606" —0.812** —0.848" "
3 0. 410 0. 340 0. 001 0.021 0. 001 0.001

W= FoRm DHESOKE SHEE R A, " 7E0.01 K EREFMI, " 7E0.05 KF L REMRL,

®7 HHAGREABRLEAKE

Table 7 Soil moisture results around terrace bank

BESOTR RSN AR A e HES e mRARRY
10 20 30 40 50 % %
AT () 45 26.7+1.3ab  23.7+3.0ab  24.8%+3.1a 24.4+3. 1a 24.1+1. 8a 24. 80 7.99 11.27
AT CH 45 27.944.5b  25.24+4.8ab  26.8744.0a 25.1+2. 9a 23.6+3. 6a 25.70 19.23 16. 84
AR D 45 26.1+3.0ab  26.3+1.7ab  26.3+1.8a 25.2+1.6a 25.7+3. 6a 25. 90 6.53 9.70
AN CH) 45 28.3+3.0b 28.4+2. 1a 27.3+3. 1a 25.0+3. 0a 24.3+3.7a 26.70 12.40 13.05
A CED 45 22,444, 0a 22.3%+3.7b 24,445, 1a 21.7+2. 1a 23.4+3.7a 22.90 16. 39 17.50
A CH) 45 25.7+3.4ab  25.943.6ab  25.0+1.7a 24.6+3. 6a 22.1+3.9a 24. 60 13. 54 14.76

W G G AR R NE R R 25 5 % (P<<0.05),

R ik — 2L R G AT B Bl 8 K R =S () A2 AL,

xS HHAKABLESKET o ] B T A g B K AR S A £ BRSOl H AR
Table 8 Changes of soil moisture content LG 3, G55 FHLAE 10 em Ab 1A
around terrace bank KA IR BB R (26, 2%0) . 7E 50 cm Ab 585 /K 12 /)

1 z 3 (23.8%), H#£ R B % ; Person A =40 #7115 5| + 1

E F E F L F Tk SR B AR O R ECh —0. 214, 7 0. 05 KF 1

ZB —0.109°—0.327°—0.108 0. 463" 0. 053 *—0. 329 * B C A R REAE 12. 7% ~15. 6 % 2 4], 23 [a] 4%
BEM  0.506  0.039  0.536  0.003 0.747  0.038 Sk A R B K, - B A K sk
T fE 0,01 AP 1A, * A 0,05 K LB EM%. 396 ol B A S R AR ARk R KBS A I .




FI3THE HoW

2R AR A ¢ IR A 0 A T Y i - K 4 7 Tl A

30

27

E]\[

1%
R
1

L

4
B

7K

21

184

154

12 T T T

—0— $1H /%

—o— AR REU% ]

[P PR PR P
N

o o o N
3

1
-
(&)
o

i

1
N
bl
]

[P T |
N
w
o

30

40 50

5HKEEE / cm
B3 ARAEEELIESKETUE

Fig. 3 Change map of soil moisture around terrace bank
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Spatial variability of soil moisture on hillslope in typical
karst peak-cluster depression areas

LI Chunmao'?®,CHEN Hongsong®*,XU Qinxue' ?, WU Pan" *,FU Zhiyong®"*

(1. Collaborative Innovation Center for Water Pollution Control and Water Safety in Karst Area (Incubation) .
Guilin University of Technology s Guilin, Guangxi 541004 ,China;
2. Institute of Subtropical Agriculture ,CAS, Changsha, Hu’nan 410125, China;
3. Guangxi Key Laboratory of Environmental Pollution Control Theory and Technology.
Guilin University of Technology . Guilin, Guangxi 541004 ,China;
4. Huangjiang Observation and Research Station for Karst Ecosystem sCAS, Huanjiang, Guangxi 547100 ,China)

Abstract The study area is located in Guilin, Guangxi, with a land area of approximately 3,000 m®. The ar-
ea is characterized by humid subtropical monsoonal climate, with the average annual temperature 18. 7 °C and
the average annual rainfall of 1,785. 2 mm; and it’s rainy season is generally from April to September,
which belongs to the typical karst peak-cluster depression landforms. The study area include the hillslopes
and the below terraces, and the terraces were previously transformed from hillslopes and used by villagers for
the orangery and vegetable gardens. The exposed rate of rock in the middle of the hillslopes is more than
70% 3 and a large amount of exposed rock divide their soil into patches in the form of "rock gap soil" and "
stone bowl soil" while retaining the upper native shrub. In order to reveal the spatial variability characteris-
tics of surface soil moisture in typical karst peak-cluster depression hillslopes with strong artificial disturb-
ance and land use diversity, selecting the slopes of the typical peak-cluster depressions and using grid method
to measure the soil moisture content in the dry season (December) and the rainy season (May), the spatial
variability of soil moisture on hillslopes was analyzed by geostatistics. The results show that, (1) Compared
with the slope of single land use,the surface soil moisture of the typical peak-cluster hillslopes is that undis-
turbed natural vegetation area located above the slope is significantly higher than artificial transformation of
the region located below the slope,soil water content of sloping woodland(32. 8% ) that locating on top of the
slope and undisturbed was significantly higher than terraced fields (24. 2%) , terraced orange garden
(20.0%) ,terraced vegetable garden (22.0%) and bare land (23.5%) during the dry season. In rainy sea-
son,bare land (30. 2% ) and terraced origin garden (32.1%) had increased obviously and the terraced fields
were drastically reduced (17.8%) , while sloping woodland (32.2%) remained the highest; (2) The spatial
structure ratio is 21. 0% and 8. 7% during the dry and rainy season, respectively, indicating that the spatial
correlation of the rainy season is better;the coefficient of variation of the surface soil moisture was 20. 1%
and 31. 7% during dry season and rainy season,which are both belonging to moderate spatial variability;the
range of surface soil moisture during the rainy season (77.5 m) was significantly higher than that of dry sea-
son (8.0 m), which can be seen that the spatial variation structure of rainy season is better; (3)The change
of soil moisture in the surrounding space of bare stone decreases with the increase of distance;soil moisture in
the surrounding space of terrace bank is decreasing with increasing distance.

Key words peak-cluster depression, hillslope, soil moisture content, spatial variability, land use
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