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Table 1 Mechanical composition and moi

A& B BN AR % (R B mm)
oA i Content of different particle sizes
Locality | Soil |} 0 35]0.25—0.05 | 0.05—0.01 |0.01—0.005 |0.005—0.001] <0.001 <0.01
BN app | 0.45 73.55 17.50 1.50 4.00 3.00 8.50
BeFwE gmt| 0.40 30.00 58.10 4.50 5.10 1.90 11.50
BeFEE )| =] 0.10 12.40 50.00 9.90 13.60 14.00 37.50
BRAERLY | 181 — - 46.12 16.64 15.83 13.60 48.57
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Table 2 Cumulative evaporation intensity in soil depth of 0—100cm in
relation to time of evaporation (mm/days)

X BF B (B B
+ & Time of evaporation (days)
Soil 3 10 20 30 60 90 120
Rt 2.56 1.69 1.10 (0.83)* 0.63 0.46 0.41
53 ad 15.50 5.49 3.26 2.35 1.31 0.95 0.75
it 10,20 4.23 2.42 1.65 1.02 0.77 0.71
it 6.70 3.48 2.24 2.06 1.40 1.21 0.99
* BRKERSE.
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sture-physical constant of different soils
X v @B M F £, %
B # Moisture-physical constant PHAER
- — (g/em®)
T BRI K BNk R AERE(%
Fexture Max. hngos- Min. /wntc?-(holding % o?nuiizst(l?rc) at | Average bulk density
copicity capacity wilting point
Rt 2.69 8.0—9.5 2.90 1.44
it 3.39 19.0—20.0 4.50 1.39
i+ 5.28 23.0—25.0 6.10 1.41
Bt 7.00 25.0—26.0 §.4—8.8 1.41
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Pig. 1 Variation of moisture content, chloride cantent and chloride concentration is
manured loessial soil (heavy loam) under evaporation
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Fig. 2 Variation of moisture content, chloride content and chloride concentration in dark
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loessial soil(medium loam) under evaporation

Soil Chlaride tent Chloride concentration
imm('%mff' dry wil) - nm%@i’?ms/ms Gy ) RRPAE(ma vae)
20 25 0 __' .
2
40
60
.g.g 8ol
:glod
&1k
H 120
149
1601
18
20
S (B)
o — oK E X—XB3IBK O—OFNER A—ABWNEXR O----OFNARX
o ——0HEE O—OHNER —OHIWEK

3 BRL(BEIERZFHTLEEE  AETSENREXR(ALE

Fig. 3 Variation of moisture content, chloride content and chloride coocentration
in cultivated loessial soil (sandy loam) under evaporation
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Fig. 4 Variation of moisture content, chloride content and chloride concentration in
fine sandy soil(close tand) under evaporation
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Table 3 The water release amount of heavy and sandy loam under different suctions
s | me AR tam o @
capacity Value of soil suction
Soil
M A 0.1 | 0.2 | 0.6 | 1o | 0| 200 -0 LY
% ol 20—22 25.8 27.1 25.2 22.1 20.3 11.9 10.8 6.8 9.5
153: = 19—21 19.9 22.9 18.8 13.5 11.7 5.8 5.3 11.2 6.4
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Fig. 5 Comparison of measured (solid curve) and
calculated (broken curve) values of water content in

manured loessial soil profiles at different times of
evaporation (heavy loam)
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Fig. 6 Comparison of measured (solid curve) and

calculated (broken curve) values of water content in

dark loessial soil profiles at different times of eva-
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Table 4 Regression calculation of water loss in evaporation process from four soil samples

+ m %2 % 2o X B X R K X R X

Experimental equation Correlation cocfficents Correlation index

Sail
Q= Art r R?

Rt 0, = 5.88:%7 0.9892 0.9879
173 B 0, = 38.00s0.20 06.9210 0.9740
thig+ 0, = 24.55.0-17 0.9906 0.9450
¢ hd 0, = 12.00z09%° 0.9950 0.9860
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Table § Proportion of soil water loss at different time of evaporation

LRAE | | RO mERE BEARE | proportion of wil wates los
(cm) ~ (mm) (mn'l) .(mm)
. Min. water-hol- % of moisture at Available water
Soil depth Soil ding capacity wilting point storage 3 110)2C{30)60)90]120
[ 378 12.2 4.2 8.0 0.510.640.68{0.74/0.98)1.05{1. 18
0—10 i+ 27.7 6.3 21.4 0.30/0.41[0.45]0. 48/0.50[0.59[0.57
i+ 33.0 11.7 21.3 0.39]0.38/0.38]0.42/0.46[0.48[0.63
H¥Wt 36.4 12.1 24.3 0.08]0.260.38|0. 46/0.56]0.66[0.79
P 49.0 16.7 32.3 0.05]0.18/0.25(0.28/0.47/0.54/0.73
10—50 L3 faed 110.6 25.0 85.6 0.28[0.33{0.35/0.39{0.43]0. 4300 46
¥t 131.9 46.8 85.1 0.17]0.2010.26]0.26|0.27(0.340. 42
"R+ 145.5 48.5 97.0 0.11/0.18{0.18]0.27[0.37/0. 480.57
spt 61.2 20.9 40.3 0.05(0.15{0.21|0.25{0.37i0.40{0.41
50100 Mt 138.3 31.3 107.0 0.15[0.17{0.24/0.25/0.30/0.35[0. 36
rh g | 164.9 58.5 106.4 P.OSG.160.170.180.230.290.35
HiN T 181.9 60.6 121.3 0.07]0.09[c. 14/0.20]0.28/0.325[0.36
Kyt 122.4 41.8 80.6 0.10]0.21/0.270. 37/|0.47}0.52[0.61
0—100 i+ 276.6 62.6 214.0 0.22/0.26/0.31(0. 33(0.360.40[0.42
gt 329.8 117.0 212.8 0.14]0.20[0.23(0.23(0.29|0.32{0. 40
k% G 363.8 121.0 242.8 0.08{0.14{0,18]0.26(0.35/0.45/0.48
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WATER EVAPORATION FROM SOILS UNDER
UNSATURATED CONDITION AND EVALUA-
TION FOR DROUGHT RESISTANCE OF
SOILS ON LOESSAL PLATEAU

Yang Wenzhi, Shi Yujie and Fei Weiwen

(Northwestern Institute of Soil and Water Conservation, Academia Sinica)

Summary

Experiment of evaporation of soil water were carried out in the polymethylmetha-
crylate eylinders with diameter of 5cem and length of 200 cm. The water in soils on
loessal plateau is mostly in the status of suspended water. Therefore, the upward mo-
vement of water by evaporation in soils on loessal platean belongs to unsaturated flow.

Under the unsaturated condition the evaporation process of soil water is considered
the movement of one-dimensional vertical flow.

The basic flow equation of unsaturated flow may be expressed as:

09(Z,¢) _ _ 8K(0) —Q-(D(G) 66(z,t))
ot 0z Oz Oz

The basic equation was solved with the following initial and boundary conditions:

t=0,220 0=206,

>0, z =1, q=——D(6)Q—6%ﬁ=0
: z

t>0,2=0, 686,
t>0,z2=1 6=20,

The numerical calculation were performed in a digital compater. The computer
program was written by BASIC. It has been shown in experiment that the measured
and calculated moisture content regime in the profiles of tested soils throughout the eva-
poration process were of approximate tendency.

In sandy loam a intensive evaporated layer is existed stretcing approximately 100 em
in depth. While in compact sandy soils, this layer is only 20 cm in depth. The evapora-
tion intensity of soil water from compact sandy soils in the first three days is 2.56 mm
/day, while that from sandy loam is 15.50 mm/day. The latter is 6.05 times greater than
the former. The evaporation and movemeut of soil water in medinm and heavy loamy
soils showed gradual and aniform character.

The proportion of soil water loss (evaporation loss/available water storage) has
been used for evaluation of soil drought resistance. The experimental results showed
that the drought resistance of medium and heavy loamy soils were the highest, that of
sandy loamy soils the next and that of compact sandy soil the lowest.
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