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Effects of clay content on vertical spatial variation of soil moisture content
WANG Feng jun', XU Mo?, DUAN Yong xiang?, DING Qing zhong?, HE Yurr long'
(1. Jilin Nonf errous Metal Geological Exp loration Bureauw 603, Yanji 133000, China;

2. State Key Laboratory of Geohaz ard Prevention and Geoenvironment
Protection, Chengdu University of Technology, Chengdu 610059, China)

Abstract: Based on the laboratory soil column experiments, the effects of clay content on the spatial variation of soil moisture

content were investigated using the classical statistical analysis, geostatistical analysis, and fractal analysis. The results indicated

that the occurrence of clay in the soil can prolong the vertical distance of spatial variation of soil moisture content and then

change the spatial structure of soil moisture content, and can also affect the homogeneous degree of vertical distribution of soil

moisture content.
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Tab. 1

Test scheme

Tab.2 The statistical characteristics of soil moisture content

in the vertical profile under different clay contents

(%)

j;*f f ol A NE i LA E/ em
Hi%5 BH(%) /(kge i) g1 Ak 2 AR 3 AR 4 AR S

I ) RS em

15 30 1.82
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6 11 16 22 26
35 10 1.86
45 5 1.97
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Fig. 1 Variation of the variable coefficient of soil column
in the vertical profile under different clay contents
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Tab.3 Relationship between vertical distance and

variable coefficient of soil column

LA S BRI E(%) L2307 1 R?

15 30 L= - 0.23C,2+ 9.83C,- 70.26 0.83
25 15 L= - 0.12C,%+ 5.16C, - 26.01 0. 82
35 10 L=0.0012C,2+ 1.22C,- 0.62 0. 87
4% 5 L=-0.093C,2- 1. 82C,+ 18.63 0.88
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Fig.2 Relationship between clay content and variable coefficient

2.2 M E AL A
2.2.1 M FFH I AT ARE

g 1) 2 T 5 A RT DL I M S g vt O VAN 34T )
Hro Hu2E gt & DA s ph A i A B L R £ o R A, DA 05 22
iy S NS N R L R T RPN S0 WO = N3
AEPIIEARE : — R (H A E VE, NVRE AT A 55 FEAS /T
HIEITE G, — A2 P8RRI FEANT AR 2 2210 J7 22 4748, HoA
A BAES IZAEAHIAEE b A 5. W E X, FT7 %18 ¥(h)
v

V(b= 3 Sy (a)= (a0 2)

KA N I b R A y (x) By (xi+ h) ENEE
kb S HE.

F VAR HIE T DA R b 5 ¥ (h) 8 RIS
2 W, FA T R R 2 7 22 eR B BB R . R
ZERENT Loy Ry A AL fE R AL

M Cambardella ) %I 73 bR HED . 24 Co/( Co + €) <
25% W} R A 25 KRR LR, 25% < ( Co/ (Co+ C)) " 75% W
T AL TS, (Co/( Co+ C)) 2T5% I3 I3
TR 45 55 o B i A b, ] LA SR NATE 5T R b3 T
114 8 55 7K S A5 AT B 10 2 ) A
2.2.2 FEEMH

BRSO 4 AN T 1 15 7K 2838 5 Hdl 1 2 5 72 4E, A A G
(2) HEAT 0 24T, B R ILFR 40 WRIE P 5 2 eR B Py 2B
FAE S M1 St $ (e a2 7 2 B AR LA LR,
TG BB B AT LA

4 4
Tab.4 Semivariance values of four soil columns

with different distances in the vertical profile

L K LA 2
B/ em
15 2% 35 4%
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Fig.3 Variation of the semivariance values of soil moisture content

with the distance in the vertical profile under different clay contents
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Tab.5 Semivariance values of soil moisture content with the

distance in the vertical profile under different clay contents

Bk 7% ]
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Fig.4 Fractal analysis of soil properties

Tab.6 Fractal analysis results of soil moisture content in the vertical profile under different clay contents

FRL 5 /(%) logh 5 log ¥(h) JiFE & R? m AU D AT EE SN e Y S H
30 log¥(h)= 1.44log(h)— 0. 416 0.751 1. 44 1.28 0.72
15 log¥(h)=0.70111log(h)+ 0.527 0.784  0.70 1. 65 0.35
10 log¥(h)= 1.038log h)+ 0.033 0.990 1. 04 1.48 0.52
5 log¥(h)= 1. 451log h)- 0.5% 0. 996 1.45 1.27 0.73
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