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Table 1 Physical and hydraulic parametes of the soils for simulation
) Or Os a n l Ks
Soil Particle size Bulk density , , , , | ) ) &
oi 3 an 3 3 em™ 3 - - _ -
< 0. Olmm( %) (g em™?) (an’an™”)  (em’em™ ) (an™ ") (an )
Light loam 2.3 1.40 0.029 Q50 0.0137 1.579 3 Q5 19. 8
Y Y clay 9. 1 1.39 0.15 Q53 0. 254 1.077 6 Qs 1. 45
R R clay 63. 4 1.39 0.15 Q51 0. 0016 1.1770 a5 0. 11
: O ;O s Ks ;an | Note: O-residual soil water content; Os-sat-
urated soil water content; Ks-saturated hydraulic conductivity; a, n and [ are the parameters in sol water retention function
06 2
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log Al(cm) log|Al(cm)
L: Light loam; Y: Y Y clay; R: R R clay
1 (a) (b)
Fig 1 Soil water charadensic curves (a) and hydraulic condudvity curves (b) of the soils for simulation
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Table 2 Pamaméers of solute transport in soils
ez, t)=¢(z) i= tg (4)
. Oc
cl —@)a_+ ge=0 z=0 t>0 (5
Soil D wity D, () CI Molecular diffusion z
Bpersivity an = = —
persivity D, cocfficient D, (en d ) c(z,t)= ¢y 3z 3 150 >0 (6)
,0— (am” an "), h — (em),
Light loam 1.1 13 P — (d),z— (Cm), K —
Y Y clay 0.2 13 ((nld_l) E—
R R clay 0.4 13 (Cmd—l);c_
- 2 .~ 1
(mmol em 3),D— (em™d ), hi
1.3
Ci ; E
¥ h
_ ;, na
Cl 5 2 ~ 2
- 10" an; ¢4 Cl
’ 150 an, 18 6 an
2 2 Y
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Fig 2 Calculated (solid lire) and measured ( symbol) dataof i values and CI” concentration for homogeneous loam

column( a) and layered soil column with clay layer ( b)
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Fig 5 Effect of thickness and position of clay layer on the relative soil evaporation and relative inflow rae
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3 ar D o60~9 )
Table 3 Increment profile of C1~ (from 60th to 90th day) (mmol cmi™ 2)
Y26-20 Y26-30 Y20 60 Y26-90 Y26-120 Y206-150
Depth ( em) Light loam
0~ 5 0. 8424 0. 00442 0. 0071 0. 0474 0 0929 0. 1284 0. 1961
5~ 10 0.0156 0. 00532 - 0. 0007 - 0.0023 - 00016 0. 0005 0. 0050
10~ 20 - 0.0162 0. 0079% 0. 00502 - 0.0005 - 0 0096 - 0. 0068 0. 0005
20~ 30 - 0.0308 - 0.0037 0. 00592 - 0.0124 - 00109 - 0. 008 0. 0003
30~ 40 - 0.0488 - 0.0025 - 0. 0035 - 0.0133 - 00122 - 0. 008 0. 0009
40~ 50 - 0.0656 - 0.0001 - 0. 0034 0. 0040? - 00123 - 0. 0100 0. 0007
50~ 60 - 0.0741 0. 0000 - 0. 0003 0. 0070? - 00161 - 0. 0093 0. 0006
60~ 70 - 0. 0695 - 0.0004 - 0. 0002 - 0.0029 - 00177 - 0. 0107 0. 0008
70~ 80 - 0.0537 - 0.0019 -0.0014 - 0.0046 0 0055 - 0. 0120 0. 0009
80~ 90 - 0.0336 - 0.0045 - 0. 0041 - 0.0037 0 0074 -0 0172 - 0.0004
90~ 100 - 0.0167 - 0.0056 - 0. 0058 - 0.0060 - 0 0062 -0.0175 - 0.0087
100~ 110 - 0.0065 - 0.0031 - 0. 0038 - 0.0061 - 00124 0. 0025% - 0.0267
110~ 120 - 0.0020 0.0011 0. 0006 - 0.0020 - 00081 - 0. 00107 -0.0323
120~ 130 - 0.0005 0.0036 0. 0035 0.0026 - 00014 - 0. 0111 - 0.019
130~ 140 0. 0000 0.0031 0. 0033 0.0041 0 0030 - 0. 0091 - 0.0128?2
140~ 130 0. 0000 0.0010 0. 0011 0.0017 0 0020 - 0. 0025 - 0.00352
R26-20 R23-30 R26-60 R26-90 R26-120 R26-150
Depth ( em) Light loam
0~ 5 0. 8424 0.5738% 0. 2700 0.2128 Q0 2766 0. 298 0.334
5~ 10 0.0156 0.0397? 0. 0164 - 0.0098 0 0059 0. 0070 0.00%
10~ 20 - 0.0162 0. 00852 0. 04807 - 0.0202 - 00042 0. 0002 0. 0031
20~ 30 - 0.0308 - 0.0051 0. 012297 0.0058 - 00162 0. 0001 0.0034
30~ 40 - 0.0488 - 0.0146 0. 0019 0.0216 - 0050 - 0. 0005 0.0033
40~ 50 - 0.0656 - 0.0294 - 0. 0019 0. 0429? - 00350 - 0. 0041 0.0034
50~ 60 - 0.0741 - 0.0470 - 0. 0082 0.0252% - 0 0036 -0.0175 0.0032
60~ 70 - 0. 0695 - 0.0591 - 0. 0203 - 0.0018 0 0207 - 0. 0381 0. 0004
70~ 80 - 0.0537 - 0.0%1 - 0. 0341 - 0.0168 0 333 - 0. 0370 - 0.0103
80~ 90 - 0.0336 - 0. 0464 - 0. 407 - 0.0296 0 00312 - 0. 0071 - 0.0336
90~ 100 - 0.0167 - 0.0284 - 0. 135 - 0.0349 - 00273 0. 0090 - 0.0519
100~ 110 - 0.0065 - 0.0133 - 0. 227 - 0.0288 - 0 0350 0. 00022 - 0.0419
110~ 120 - 0.0020 - 0.0047 - 0. 0104 - 0.0166 - 00262 - 0. 02177 - 0.0187
120~ 130 - 0.0005 - 0.0013 - 0. 0032 — 0. 0064 - 00131 - 0. 225 - 0.0057
130~ 140 0. 0000 - 0.0003 - 0. 0007 - 0.0015 - 00042 -0.0114 - 0.0035?
140~ 150 0. 0000 0. 0000 - 0. 0001 - 0.0002 - 0 0008 -0.0023 - 0.00067

The positive values

indicate increment; 2)

The position of the clay layer
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TaHe 4 Increment profile of CI™ in different periods ( mmol an™ 2)

R26-90 Y26-90
Depth (cm) 0~ 60 d 60~ 90 d 90~ 180 d 180~ 360 d 0~ 60 d 60~ 90 d 90~ 180 d 180~ 360 d
05 0.7268 0 2766 0. 709 1. 2681 0. 5290 0 0929 0. 1683 0. 1940
5~ 10 - 0.0333 0 0059 - 0. 0037 0.0316 - 0.0438 - 0016 - 0. 0004 0. 0031
10~ 20 - 0.0730 - 00042 - 0. 474 0.0022 - 0.1029 - 0 0096 - 0. 0150 - 0.0102
20~ 30 - 0.0505 - 00162 - 0.7 - 0.0077 - 0.0865 - 00109 - 0. 0168 - 0012
30~ 40 - 0.0405 - 00350 - 0. 0081 - 0.0231 - 0.0748 - 00122 - 0. 0184 - 0.01®
40~ 50 - 0.0542 - 00350 0. 0243 - 0.0393 - 0.0671 - 00123 - 0. 0219 - 0.0237
50~ 60 - 0.0808 - 00036 0. 0336 - 0.0517 - 0.0627 - 00161 - 0. 293 - 0.0233
60~ 70 - 0.0822 0 0207 0. 0175 - 0.0577 - 0.0834 - 00177 - 0.217 - 0.0081
70~ 80 0.0764% 0 0333 -0.01132 - 0.0964? 0. 0299 0 0055 0. 0130? 0. 0096?
80~ 90 0. 1398? 0 00312 - 0. 0616% - 0.0827? 0.0711% 0 0074 0. 0082? - 0.0013?
90~ 100 0. 0959 - 00273 - 0. 0716 - 0.0458 0.0938 - 0 0062 - 0.0131 - 00177
100~ 110 0. 0744 - 00350 - 0. 059 - 0.0264 0. 1204 - 00124 - 0.5 - 0.0276
110~ 120 0.0358 - 00262 - 0. 362 - 0.0136 0.0979 - 00081 - 0. 0193 - 0.0244
120~ 130 0. 0026 - 00131 - 0. 0167 - 0.0059 0.0525 - 0014 - 0. 062 - 0.0148
130~ 140 - 0.0146 - 00042 - 0. 0056 - 0.0021 0.0120 0 0030 0. 0021 - 0.0062
140~ 150 - 0.0195 - 00008 - 0. 0010 - 0.0004 - 0.0120 0 0020 0. 0019 - 0.0014

1) The positive values indicate increment; 2) The position of the clay layer
R26-90 , CI™ , clr ,
) , 20 cm ( )
, 3
Y2690 , CI” , , )
R s 360 s s
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SIMULATION FOR THE EFFECT OF CLAY LAYER ON THE TRANSPORT OF
SOIL WATER AND SOLUTES UNDER EVAPORATION

Li Yunzhu Hu Kelin
( College o Resources and Emwironment, ChinaAgricltural University, Bejing 100094, China )

Abstract On the basis of dynamics principle for soil water and solutes transport, the numerical modeling is used for an
alyzing the regularity of the transport of water and Cl” in the soil wih clay layer under evaporaion in this paper. The layered
soils used for sinulation are composed of loam and two kinds of clay layer respectively. The depth of groundwater is 1.5 m. The
differences and causes in the effects of the position and thickness of the clay layer on the transport of soil water and solute be-
tween two kinds of clay layer are focused. The results show that the degree of the effects depends on the soil hydraulic properties
of the clay and loam in the layered soil. In case 1 where the layered soil is composed of loam and heavy clay Y, the basic cond+
tion is, the hizher the position of the clay layer and the thicker the day layer are, the lower the evaporation, up- inflow rate and
the acaumula ion of CI' in soil are. In case 2, where the layered soil is composed of the same loam as above and light clay R,
the highest evaporation and up- inflow rate and accumulation of CI” appear in the layered soil with clay layer at the top position.
The next higher level appears in the case where the clay layer locates in the bottam of the soil and the lowest appears in the soil
with clay layer in the middle position. The causes of above differences are resulted from the different hydraulic properties of the
two clays. The hydraulic condudivity curves (K versus h) of clay R and loam cross at about — 1 000 cm of h. Therefore, when
the surface soil is drying and A drops to less than — 1 000 cm, the K of clay R will be higher than that of loam. But the h value
of the intersed ing point for clay Y and loam is rather low er than above value. The accumulation position of C1™ in soil profile us
der evaporation is mainly at the soil surface, clay layer in soil profile only plays the role of retardation in the transport of solutes
to the surface and of temporal accumula ion place.

Key words Clay layer; Layered soil; Water and solutes transport; Evaporaion condition



