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Fig.1 Schematic diagram of soil capping sequences used in each column
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Table 1 Physical properties of experimental soils
W+ "
Sandy loess W+ Sand
WL Sand/% 82.0 96
MR Sily% 11.1 2.1
ik Clay/% 6.9 1.9
ol
Jitith Texture DL b+ Sand
Sandy loam
F-457E Bulk density/(g cm™) 1.46 1.63
FH R K
Field capacity/(cm’ cm™) 0.112 0.043
11.25 __
11.25
{7 Legend
[ w5 1-Sandy loess
. fth - Sand
Hifif: em
e 11.25em
00 0 oh
G k(n) L1 (1
ot oz 0z

X, ¢ W, hey @8 FIEARLG KR, cm’/em’s
h FEEH CEAIN R D)KL 5 em; z HEH
FEE, em, [0 NN K(h) AR KE, cm/h.
THIL R SRR EACKIAI KRS KA van
Genuchten-Mualem (VG-M) J5F k44117

6,+L9"m h<0
o(n)=1  [1+]an]" | 2)
0. h>0
K(h)=
KsSeO.S[l_(l_Sel/m)m]Z h <O (3)
K, h>0
g:e_@ 4)
6 -6

X, S ARG KE, em’lem’s OAEFEKE,
cm’/em’s 6, F1 6, 73 BIARETR B S AR AN AN 25 K
E, em’lem’s @ n Ml om & VG BRSE, Hrh
m=1-1/n; K, HHIFI'F/KE, cm/h.
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Table 2 Fitted and optimized hydraulic parameters for two materials

2 ¥ Paramater IREL I Access method i+ Sand 3%+ Sandy loess
MR K 6/(cm’em™) Szl Measured 0.385 0.430
R A KE 0/(cmPem’) 14 Fitted 0.009 0.075
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Z IS al(cm™
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—
G B H 0 ‘}u & Fl'tte'd 1.7786 1.9315
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a. Soil water retention curves

b. Hydraulic conductivity

B2 Em AT VG AR IS 6 AT L3R KA ) K Ae G K
Fig.2 Measured and optimized soil water retention curves for all materials and hydraulic conductivity estimated using optimized
van Genuchten (1980) equation parameters

2 HRSIE

2.1 TH#EHKERHEER

ANFI A3 A S BR R K S R DS R W 1 3 fr
o HE 3 ATLUEH, 7EmAIN 8 h N AR -4
HeK AR AR G, b A b HHEK s, 5 mwb
W HEK IR, 3 MARKEM S Z A,
11.25 em 28 A4 5y 2 4 b HE 7K 2R 76 2 S 00 I 35
(96 h) ¥/NT-HAth 2 A3 A AL EE; 17 22.5 Fi1 45 cm
M E TR 24 h FHKE SRS T8 4
PP O e e ) = £ 2 NP 1 R= DTG e w7 &=l M
W . SR 2 LAERKEAE 4 h ZATZE AR,

ZJa 11.25 ecm BRI R LAERKE —H RT3
fPIAN I AL BR, 17 22.5 FH 45 em AL 73 2 kT
S R KR ZE AN S

& P s W Measured values for sand column
A By i Measured values for sandy loess column
¢ 45 em 9T Measured values for 45 ecm column

E 400 B Simulated values
’ %é" = * a [*=0.987
S
; L » [2=0.946
|5 n —a 220,976
%
17}

0770 20 30 40 50 60 70 80 90 100
[ 1] Time/h

a. PISIUAE J 45 om 4y 2 L AR R AR &

a. Water storage of uniform colums and 45 cm layered column



108 Ak TRE AR 2013 4
11.25 em 3 #i{l S0 > R4 A 2= B
* Measured v;]ucs for 11.25 ¢m column ‘5 %{)”\MEZIEU ’(%E%:é# o
400 22.50 em S H{E r-4 i 2 )
. Measured \-;]ucs for 22.50 cm column %% 3 ku 96h E = igi*f?#7k5&:ﬂ:*§*u1ﬁ
E 350f S— Table 3 Soil water storages at 96 hours of drainage for the
£ 25 e BT . . .. . .
2% 008 SimuI::cd v(-,lulcs for 11.25 em column soil columns from each experimental replication and simulation
%5 22 50em 48 b3 Sl {E{ Laboratory measurements/mm Rl
*’-é 2250 Simulated values for 22.50 em column A3 SRR Simulated
#5B Treatment ] i i -
HE 5o} Em=tooooo-- e P o 1=0.874 EHL ER2  ERD Average /mm
— = A 2 -
E 150 . . ) X ‘. , .‘ X ) ”f 088 ?i@lﬁL 320 322 321 321 326
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P
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b. 11.25 A1 22.5 em 432 TAE A R (L o ‘
b.Water storage of 11.25 cm and 22.5 cm layered columns 225em 187 182 188 186b 197
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B3 A5ZtAEHREZIMESEME
Fig.3 Measured and simulated water storages with time for all
columns
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Fig.4 Measured and simulated water content profiles for all columns
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Table 4 Water storage in each column when the drainage rate
reaches 0.01 cm/d
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Fig.5 Relationship between layering thickness
and soil water storage
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Study on water retention capacity for drained soils with different
textural layering

Ren Lidong™?, Huang Mingbin®*, Fan Jun?
(1. College of Resources and Environment, Northwest A&F University, Yangling 712100, China;

2. State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Institute of Soil and Water Conservation,
Northwest A&F University, Yangling 712100, China)

Abstract: The impact of textural layering on water retention capacity was evaluated through three different layer
thicknesses soils (11.25, 22.5 and 45 cm), and two homogeneous soils (sand and sandy loess) as control in 90 cm
long columns. The soil columns were completely saturated and then drained with a positive pressure of 2 cm at
the bottoms of the soil columns. The changes of water storage with time were measured by weighing the columns
and by measuring the soil water content profiles using TDR probes, respectively, at 1, 5, 24, 48, 72 and 96 hours
of drainage. The hydraulic properties of the sand and sandy loess were measured in the laboratory and also
optimized using numerical simulations for the two homogeneous soil columns. Comparing the measured hydraulic
parameters with the optimized ones, we found that the optimized parameters could decrease the maximum relative
error from 19% to 9%. These optimized properties were then used to simulate the drainage process of deep
profiles in more typical field conditions. The results showed that: 1) The laboratory observations and simulations
all confirm that the amount of water retention decreases as the thickness of the layers increased. When the
combined pressure caused by the suction of the underlying coarser layer plus the hydrostatic pressure within the
finer sandy loess layer exceeds the air entry value (AVE) of the finer sandy loess, the amount of the water
retention capacity does not increase with decreasing thickness of layer in the textural soil. In this study, we found
the minimum thickness of the fine sandy loess is about 5 cm; 2) The water content within the finer textural layers
decreased only slightly from saturation, with almost all of the water loss occurring from the coarser textural layers.
This phenomenon can be found in the water content profile. The water content profiles in all layered soil columns
showed distinct breaks at the layer interfaces, and the water content of coarser layers decreased from saturated to
only 0.04 cm’/cm’. Though the water content of finer sandy loess layers changed little, it also can be found that
the water content of finer soil increased with the decreasing thickness. The results of this research can provide
some recommendations for mine reclamation in arid and semiarid regions.
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