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Effects of different layer positions of topsoil alternatives on infiltration and evaporation of sandy soil water
RONG Ying', WANG Chun’, HU Zhengi*
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Technology, Xuzhou 221116, China)

Abstract: To examine the effects of the layer positions of topsoil alternatives on sandy soil water infiltration and evaporation, soil column
simulation experiments were conducted on sandy soil and topsoil alternatives composed of sand soil, red clay, coal gangue, corn straw, and
humic acid. Three—layer positions of topsoil alternatives were designed at 5(T1), 10 ¢cm (T2), and 15 em (T3) below the soil surface,
respectively, and using one traditional homogeneous soil profile as the control (CK). Infiltration rate, wetting front, cumulative infiltration,
cumulative evaporation, and volumtric moisture content were investigated during the experiment. The results showed that the average
infiltration rate of CK,T1.T2,T3 was 3.714, 0.238, 0.182 mm +min™', and 0.271 mm * min', respectively, which indicated infiltration rate

increased and then decreased with the increasing depth of the layer position. The infiltration time of CK.T1.,T2.T3 was 56, 860, 1 190
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min, and 810 min at the end time of infiltration, respectively, which indicated that infiltration time prolonged and then decreased with the

increasing of depth of the layer position. The cumulative evaporation decreased by 13.57% .9.83% .9.52% for T1~T3 treatments contrast to

CK, respectively, which indicated the cumulative evaporation gradually increased with the increasing depth of the layer position. Water

evaporation loss in the layer structure was mainly from the upper and lower parts of the topsoil alternatives layer, while the volumtric

moisture content of the topsoil alternatives layer had a small change range.The R’ of the fitted Kostiakov infiltration model and Rose

evaporation model were above 0.91, which indicated that the two models were suitable for describing the water infiltration and evaporation

process of interlayer soil containing topsoil alternatives. The study indicated that it was the optimal choice for soil profile reconstruction of

dump sites in western open—pit mines when 15 e¢m thick topsoil alternatives were at 10 cm below the soil surface in the sandy soil.

Keywords : soil reconstruction; topsoil alternatives; infiltration; evaporation; layered soil
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Figure 2 The variations of infiltration rate with time for

different treatments
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Table 1 Soil infiltration characteristics of different treatments

SPIGAB AR REABHER  FUEABME

b
AL Average infiltration ~ Stable infiltration ~ Stable infiltration
Treatment . . . .
rate/(mm-min™) rate/(mm-min™") time/min

CK 3.714+0.042a 1.812+0.023a 13.0+0.449a
T1 0.238+0.018b 0.195+0.004b 2.5+0.041c
T2 0.182+0.013¢ 0.161+0.006¢ 5.5+0.082b
T3 0.271+0.011b 0.203+0.005b 6.0+£0.093b

TE : A A RN SFREFR R AL BRR] 22 53 .35 (P<0.05) o T Tl
Note: The different lowercase letters in a column indicate significant

differences among treatments (P<0.05). The same below.
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Figure 3 Variation of wetting front with infiltration time for

different treatments
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Figure 4 Variation of cumulative infiltration with time for

different treatments
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Table 2 Time and cumulative infiltration when wetting front reaching and crossing interface layers

. e HE 1 IR TR 3 Tk e S St T T B L e 2 S
'I‘ré;fim Distance of interlayer Wetting front arriving at the layer interface Wetting front crossing the layer interface
from soil surface/cm [} ] Time/min ~ ZFH A% it Cumulative infiltration/mm ] Time/min -~ 2 A B & Cumulative infiltration/mm
Tl 5 1 22 310 125
T2 10 3 46 517 145
T3 15 5.5 66 430 170
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Table 3 Kostiakov fitting parameters of accumulative infiltration

and infiltration time

b BHL Parameter
IR R RRMSE
Treatment I a

CK 26.607+0.905b 0.511+0.013a 0.973 0.050

T1 17.235+0.025¢ 0.345+0.016b 0.972 0.092

T2 25.533+0.054b 0.283+0.035¢ 0.957 0.101

T3 30.262+0.468a 0.277+0.016¢ 0911 0.109
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Table 4 Rose fitting parameters of cumulative evaporation and

evaporation time

e KIS AL TERLS I
Moisture diffusion  Stable evaporation R RRMSE
Treatment
parameter(o) parameter(d)
CK 5.952+0.080¢ 0.982+0.016a 0.976 0.069
T1 7.282+0.023b 0.447+0.024b 0.973 0.067
T2 9.423+0.495a 0.134+0.014¢ 0.963 0.073
T3 9.148+0.163a 0.192+0.083¢ 0.962 0.075
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Figure 7 Variation of volumetric moisture content of soil profile with time for different treatments in the evaporation process
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