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Spatial Differences of Soil Resistivity and Water Moisture on
Grass Slopes between Diedie and Yunwu Mountains
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Abstract; With the aim to understand the spatial distribution of soil moisture along slopes, the method of
multi-electrode electrical resistivity tomography was used on two 400 m length grass slopes of Diedie and
Yunwu Mountains as study area. Both the two longitudinal transect lines were set up to detect the soil
resistivity and water moisture by more points simultaneously and continuously. Results showed that there
was a good statistical correlation between soil resistivity and moisture content on Yunwu Mountain ( R* =
0.78), and this suggested that it was feasible to determine the spatial variation of soil moisture through
measuring spatial distribution of soil resistivity on slope. On Yunwu Mountain, the soil electrical
resistivity gradually increased from the top slope to the mid slope, and then decreased to the bottom.
While, on Diedie Mountain, it decreased from the top slope to bottom gradually; the light, mild and
severe dry layers occurred in 1 ~3 m, 3 ~4 m and 6 ~ 17 m soil layers on Yunwu Mountain respectively;
While, on Diedie Mountain, the light and severe dry layers occurred in 3 m, 6 m and below 6 m soil
layers respectively.
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Tab.1 Variation of soil resistivity with depth at different positions for the longitudinal transects

on the SE grass-slope of Yunwu Mountain Q-m

¥k Wb

Wi s

PR EORE BOME bRUEZE SPFEIE BORME BoME bRUEZE R BoORM BoME bRiE2 CFIMME BORE ROME bR

1.25 136.9 279.5 92.98 47.24 226.4 989.7 126.8
3.88 257.3 909.9 70.62 186.9 265.8 398.6 133.7
6.76  275.1 593.9 29.27 153.4 276.1 375.3 123.5
9.94 370.9 586.6 134.6 120.3 410.7 595.3 272.3
13.4  464.8 739.9 259.6 152.6 466.1 682.1 263.3
17.3  345.7 648.8 24.17 224.5 557.4 879.0 242.0

179.1 168.3 302.9 99.59 52.41 177.2 989.7 92.98 74.68
58.05 235.1 417.3 69.63 77.49 239.4 909.9 69.63 69.50
64.90 316.8 611.1 109.6 119.6 289.3 611.1 29.27 44.68
92.71 363.8 550.9 159.2 114.3 381.8 595.3 134.6 14.53
112.2 393.5 714.5 14.33 208.2 441.5 739.9 14.33 48.19
247.7 434.9 571.9 147.5 150.3 446.0 879.0 24.17 50.88

&)= 308.5 909.9 24.17 145.0 360.4 989.7 123.5

94.09 318.8 714.5 14.33 93.62 273.4 909.9 14.33 29.54

2.2 ZELTEBREESSKENXR
BETAE SR I b W) A5 22 aSOW i SRR AR
K AN - S B AR bR 1R B R RN
Y =39.596e """ (R*=0.78) (1)
WE 1 R, 8 R R ARG, B 3 AR
7K R B A v BH ARG T U/, R LI S ] P R
ARG FR U I3 I T e BH AR R+
K R Y T AL AL AT AT 0. A8 A A& Brunet
P R RIE ST AR G S o e B R G b ok R

AT R T B UL
WAL, 2 i 3 - 3 H BH 3 A A2 A (] B 52 31+ 0
TREE B KR BB -2 Y 52, AT 4k 22
AL T ENMZREMGET R R (F AR 50.202,P <
0.01, br#Efi 224 13. 37, brifE iR 224 8. 06) ly
Y =170.576 +0. 111X, —0. 602 3X, +0. 275X, +
38.385X, (R’=0.86) (2)
KLrp X — IR X,— & KE
X,—— R ALBR X,— A E



100 & Ak HLOM 4R 20134
e SRR AR IE A £ 8 B K A IOV BE 4 15 9
Sl pre e 45D T 2 93 9 D I KR o o T
Sl B I 0 B B T R B X
Gop W IR0 1 B9 S A — B
=l e N TR I 1 - 4T SR R bt (kR
0 , , , > 8% ~10% Wi T1b,6% ~8% K fE,0 ~6% K

80 100 120 - 140 160 180 — o
s/ PR L) A LI R |~ 3 m Y L

BT 255 1 3 R BH A 5 PR B K R i 56 &
Fig. 1 Relationship between volumetric soil water content

and soil resistivity on the slope of Yunwu Mountain

2.3 ZELFEHENEHE ETESKETK

AT 1) o A 3 v BH R 4 B A 3 B K R 2
Jai, e R K R s () 25 5, 2 R R AR AR IR
(9.65% ) & b Fn¥E 3w (12.91% F1 11.62% ),
WA 35 T A 9 5 7K 38 B )2 R B TR T 5 /)
fE1.25 m WAL, &K R AT R 7.29% ~
14.2% ;7E 3. 88 m KA , XN 5. 78% ~7.32% ;
TE 6.76 m PR JE AL, X Rk 3.68% ~ 5.06% ; 1&:
9.94 myFEREAL , XN K 1.84% ~2.59% ; 4E 13.4 m
TREEAD SR 1.21% ~2.07% ;46 17.3 m AL,
XFi R 1.61% ~2.52% |

LT im0 s ) S e BH SR BT 40 A B L A
B 7R ESOKES L ERENGIT RN

X, =12.014e """ (R*=0.92) (3)

2 2 7R B B b A () 0 s g - 48 e BH 32 i 1
J2 R T A R B E . DAY FR A B, FE 1,25,
3.88.6.76.9.94 13.40 .17.30 m [ I i, B P %57
¥ K & 168.33, 235.10, 316.83 . 363.81 .
393.55 .434.9 Q- m 305 TR EE I IR B K 4K
W R 11.20% . 6.79% . 5.67% . 4.60% . 3.10% .
2.52% ;%55 1 2 S KR em, PUT & J2 L AR
(‘) Y J’EL‘[[S‘JEﬁTéq" 6(Oﬂx" 1) 7/21

153 9 105

0
1.250

/m

9.275

LR

A
BT (WD /m
60 75

17.300

0
1.250

/m

g 9275

= 17.300

S THKENES (i B /m
1530 45 60 75

(]
E 1.250

¥ 9275

= 17300

163271

5.3 126 209 349 581
LA 7 Q'm

K2 =% R SN MRS b 0 398 v B A4 23 1) 2 A
Fig.2 Spatial distribution of soil resistivity along the
southeast longitudinal transects grass-slope of

Yunwu Mountain

TZE3 ~4m BEHHPETZ,6~17 m 1 H
T2,
2.4 BEREESNEWMNEFEL FTIEBRERTH

Xof A i T A% B B L B3R (35 2) SKROF S4B AT
LB B KEEUN R, O 412,26 Q- mj;
B Yl v b HL BH AR /N 377,94 Q-m (R 2) , BB
Wb E K U BT, F BH 2y 331,52 Qo m iXAT
RE A2 B3 7 T B8 1 58 5 /K S8 3 = T 80, — U 1
AR ERIL R T 0 2K 7, 7R3 E BN AH
BB — B BT, B AR R A A F 2 K
I 558 S AR K T b 3 B A I S K R AR S
) ke v Ak 35 ¥ BE , 450 45 38 v 9 H LSS BB
IR ISR T B B K R w5 A, BT T A
TR, 8 39 T R KV AR 55

- 18 i B A A3 T (3 A7) AR Ak, DA I TS 3
JE ) - e BH AR 22 AR AE 1,25 m )2 40, A K 3]
MRS B B B 7E 3,88 m L2 AE, AR
PR e BB YR S HE 6.76 m A, K F
MRUCR S B B SR 5 AE 9. 94 m Ab, AR F] /N
WO Y b e R 7R 1304 m gb, AR B /MK
WoRYE b B B R 7E 173 m b, K B MEK IR
¥ b BR

e S, R R 1,25 3.88 .6.76.9. 94
13.40.17.30 m B () 8 B RS- B E KR 172.5,
264.1.335.2.537.5.594.9 .569.3 Q- m; 7E I 13,
X I EE B 4 & 182.1,279.9.339.9 . 412.7,
482.9.569.9 Q- m; 7E 3 T, X HL BH R 53 i 2
187.1.247.3 291.2 357.2 396.5.509. 7 Q-m, {1 It
BRI E I ] P, A B R A bR B 1 TR
JEEN T 3G 0 o HLAS [] 3 A6 1) TR BE 3 o R 2%
S, BINAERBE 1. 25 ~ 3. 88 m yiw [l 4, 3% o &6 3
MR ,NIT.8 Q-m, B FAabHE/N;7E 3.88 ~6.76 m
R E N, B BRI R R (711 Q-m) B H 4t
BRI /N AE 6.76 ~ 9. 94 m PR B A, B b AR B 0
BA(202.3 Qom) B FALE:/N; 7E 9. 94 ~13.40 m
TRBESE N, e rh A IR B R (70.2 Q-m) BT 4b
B/ AE 13,40 ~ 17.30 m R FEJEE N, BT &R I8
BOR(113.2 Q-m) 3 FAb R/



Bl 4% 225 1R B B 1A RE Y - e v BHL A 5 K 48 2 i) 22 S 101

*2 EEOREHEMZ LT EEHEERBECNRENTK

Tab.2 Variation of soil resistivity with depth at different positions for the longitudinal transects on the NE grass-slope

of Diedie Mountain Q-m
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