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Abstract: [ Objective] Peak-cluster depression is one of the important karst landform types. Exploring the
influence of different landscape positions on soil saturated hydraulic conductivity (Ks) can provide a reference
for further understanding of the hydrological processes in this area. [ Methods ] Saturated hydraulic
conductivity and the corresponding soil physical and chemical properties of different soil depths on the slope
and in the depression were measured. By measuring Ks and soil physical and chemical properties at different
soil depths on the slope and in the depression, the distribution characteristics of Ks and the corresponding
influencing factors were studied according to variance analysis, regression analysis and path analysis.
[Results | Landscape position and soil depth had a significant influence on Ks distribution (p<C0.05). The

influence of landscape position was mainly identified at 0~10 and 20~30 cm soil depths, and the influence of
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soil depth was primarily occurred found on the slope. The effect of land use on Ks was not significant (p >
0.05). The influence of landscape position on soil particle composition and total phosphorus was not obvious
(p>>0.05), but organic carbon, total nitrogen and bulk density changed significantly with landscape position
(p<<0.05). For the slope, Ks was significantly positively correlated with silt, sand, organic carbon and total
phosphorus (p<C0.05), and significantly negatively correlated with clay and bulk density (»p<C0.05). For the
depression, there was a significant positive correlation between Ks and bulk density (»<C0.05). Path analysis
indicated that bulk density and organic carbon were the primary factors affecting Ks for both the slope and
depression. The regression equations of Ks for the slope and depression were established based on multiple
stepwise regression, and the variance explanation rates of the influencing factors were 76.2% and 32.6% ,
respectively. [Conclusion ] The results showed that the difference in geomorphic features had a major impact
on the distribution of soil hydrological parameters, and can provide a scientific basis for the study of soil and
water processes in small peak-cluster depression watershed of the karst region.
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path analysis
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Table 1 Variance analysis of the influence of different factors

on soil saturated hydraulic conductivity in karst small

watershed
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Table 2 Soil physicochemical properties of different soil depths at different landscape positions in karst watershed
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Table 3 Path analysis of the influencing factors for soil saturated hydraulic conductivity on the slope
BT HE LEES pSYIE:S IEESHEEES e o He
WA AL B i AR X1 X2 X3 X4 X5 X6 E3
X1 0.129 0.635" " 0.506 / 0.030 0.226 —0.068 0.063 0.255 0.147 4
X2 0.035 0.601" " 0.566 0.111 / 0.226 —0.055 0.068 0.216 0.041 6
X3 0.406 0.675"" 0.269 0.072 0.019 / —0.094 0.139 0.133 0.383 2
X4 —0.135 0.362 0.496 0.065 0.014 0.281 / 0.098 0.038  —0.116 5
X5 0.172 0.606" " 0.434 0.047 0.014 0.329 —0.077 / 0.121 0.179 3
X6 —0.491 —0.715"" —0.223 —0.067 —0.015 —0.110 0.011 —0.042 / 0.460 1
T X1~X6 205 Ak iR AT BRI BT 5 % L % * 23 BIROR p<C0.05.p<<0.01. A,
Fd4 EMITBOAMBAKEZMEREEZSN
Table 4 Path analysis of the influencing factors for soil saturated hydraulic conductivity in the depression
W O L:BS ) 4 [i) 23 722 R Yo He
SLEEEY Y B B X1 X2 X3 X4 X5 X6 B354

X7 0.262 —0.078 —0.340 / —0.093  —0.418 0.184 0.007 —0.020  —0.110 3
X2 0.155 0.099 —0.055 —0.158 / 0.034 0.012  —0.050 0.107 0.007 6
X3 0.685 —0.013 —0.698 —0.160 0.008 / —0.330  —0.049 —0.167  —0.487 1
X4 —0.350 —0.029 0.321 —0.138  —0.005 0.646 / —0.050 —0.132 —0.102 4
X5 —0.144 —0.174 —0.029 —0.013 0.054 0.234 —0.121 / —0.183 0.029 5
X6 0.620 0.571" —0.049 —0.009 0.027 —0.184 0.075 0.042 / 0.324 2

TE X2~ X7 23 5 AR A DL A2 5 20k AR BT Bk

o 0.6 gfi&i{lgﬁ’_]g=o_321,lj=0.002 0.05) . MM FEZ Ks BEHT 10~30 em +J2 . FEHRE
Eos| i mn k=6 p00s B P S M 3 7 434 22 5 U9 (3 2) 2 - M
g Ll . a, fo Bu, T 43 A7 22 AN T3 0~10.20~30 em + )2
3 sml BB 0T R A B B 5 S 4 51 116.40% A
2o3p 8% o 8™ o 123.22 %% o AT 137 48 1 0 R R I ik 40 . A2 T
sk o A FIK I o 9o 0/ INJSORL 25 - 88 o K AL
= al . . g VTR % 5 - M 1 R AT B A T
-0.6 -0.3 0 0.3 0.6

S {5 Log Ks/(mm * min™)
B4 FAEEVUCETEQ@MSKEMIAFEL G HLE
Fig.4 Fitting curve of the regression equations of soil saturated
hydraulic conductivity at different landscape positions
xS ARAXMEENAEDERMCETERMSKAERT
W HFERTBE

BRI AE o e AT TR I SES RS R B R P L
W ST R S 3R R SR B R A 3 K 7y 12 3
T TE 3 K T B 4 Ok L B Y 255 A T T AT A T
RIZLHOK A S . W O R R B ) Ks Xt
THERB WO W A B R, FU SN E
ik N TR0 TR 3 36 B BRIV 7R 45 5 (110 mm/h)

Table 5  Variance contribution rates of different influencing 7 T R %%HZ—F LB M Hb 3 72 LA M T 15 %, /ﬁ\:’ﬁﬁ F%
factors for soil saturated hydraulic conductivity at T3 o R A B T AT 2 4 T R A e

diferent landscape positions B3 S HoAbIE 2 b K .
BROR 2 SARE 2 JERRR/X oR% SRR TR AE RN, K SRR
- e voss oo CRERWRBORILE A Ks SR EEER .
/(g ke 9.47 0.039 TE PR 2R ANE AT 520 g Jal K #4558 e 43 G 7 HLAL X 4
B 76.20 Sy R B B RN R R E N S A
Wi MARBTRE/ (g e cm ™) 51.12 0.001 Ks [A]4 22 7 2 A MU AR TR T i 25 5 e 3 (3R 2),
ABLH/ g+ ke ) 25.08  0.001 S AN TS AR M 7 AT S
SRR EOURRRRESEL A BB R i
THEABIIRE, SO E AR DR A e 522 5, [
3 it iR FERU LA - K SCB O, L% BF5 % B 5

TEWE R e A M /N e, 2 X Ks 23 A e ik H.
AEEW, AP Ks b )2 2R R (p >

HEHUAR L » T A0 Y M5 B R R A 1 IR
FEAE 3 K 0 AR 23 ) A A B, L 3K
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SR TUCIAT 25 Vi T 0 A /D DSBS T i A7 5 S A A 5 K R AR AR e R i R 7

P IRBHRT A 20~30 em +JZ 1 0.28 em® / om® TH I
fEF] 40~50 cm T2 0.12 em®/em® , PRI, 75 W5 4
UG AT Hi/ INRESHE AT 7K A e FR A 58 K SRR A EE A
WP SR SO B2 . ABF AR [F] 50 & Ks
AR ZBUN 17.5%0~48.5 % e B v 26 A8 1 1 78 S 4
A ST T JH At s B0 5 e DXBIF 5 5 SR AT R R R A R
JEPEE AW SERAEABR T I HRE 0~30 em 4 )2, 1
HAAFFE RAE R R/ NS EL 0~100 em )2,

Xof 3l M T 5 L Ks 45 R R R B 4 4 3 1k
K (p<<0.05) , 5 M bL VBV RL AT BLAG R 4 W 2 3 IE
MK (p<<0.05), SERMEDHRER B KE
14 76t L 5 o 43 50 TT B A2 a2 B 4 AL BR 4 T B T B A AL
B AR 14 7K 43 B B G R DA R FE K AR L B, +
B BEELRE L MH LB EY RS BT
YIAR 2 3 W) RAL 3 W) o3 e, S B0 HER )2 IR HL
B R B L RO Ks B W3 R 4 O 1R
FHE L XPEEH L K A SRR L I 3 OE AR
K (p=<C0.05) » 3 B 5L WA BT 4 He M 5 43 A A9 52 0
(ELA5 VE 7 00 2, Pl R M Ks 5 4R BB i & 6 A
SR ZHAO 88 38 52 7 Bk AL Ui 1 300 1) AF 5 )
KL Ks B RS 3G 0 3G K. 0 5 AR
¢ TP L EL AT IS H SRR AE L i — 20 R B K s A0
REAE R v T A P R SRR S R, =
LB I AN ] 5 350 4 1 O 0 T A A R Y 25 S R
Tk, i 122 AT B 1A R R AT BIL B T )
B, FEOL Ks 8K, T B A /NBURL RS 2 20~ 30
em + 2B E N )2 AR TR AB AR
FEAR Ks fB . %t F ik, HAE BB LB T RE7E — 23
FEL PN Bt P R o 1 I T 4 2 L (45 - 38 S K AR T
SR, PR, Ks [EEK. BAh, i Ks 543 P16k A 4
G AH 6 22 8k 32 202 I G BILBR X Ks 19 B 230 12
F805 H e Hfl R 2 X K 5 R A R T B AR R
BOR I3 (GR 4) o Mg SRR B Rl Ks B2 52
PR 2 B R TR) 14 43 A R AE , P HOK SCaE R R
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B sE 0, R FH 22 9034 A5 [ AR TR, 3 1) 48 57 A [m) 5 U8
{78 Ks 09110 J5 2 0 33 Hb 3 Ml 32 2252 e DR 28 X6
Ks 0N i) J5 22 5T Bk 2 43 3 24 76.20 %0 Fil 32.61 % , Tl
WA T [R5 2% e s A3 -7 R 5
4 4 ig

1) W5 S A /N Ks SR SRR A AR 5 L S50
PLE A+ 2% Ks A 25 1520 (p<<0.05) s oA B
OSEH FEARIAE 0~10.20~30 em + 2, T2 B0
B A AR b R AN 2 (p=>0.05)

2) SEWLAE B X A S 0k 2H B 4 W 5 i R 1
(p=>0.05) , T A7 ALk 4= R B 5T 45k D) i 55 08 A0 ¢

AT e AR (p <20.05)

DML Ks 5 by kL  wbokL A AL Ak 14 i 5 19 2%
TEAH SR (p<C0.05) , 55 b A FRUT o 52tk 35 70 AH G
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