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1
Table 1 Basic poperties of the soil samples
Bulk
Date Type Location Depth of crust Depth of soil density Saturated water Residual water
(' mnr dd) (‘em) (em) (g em™?) cont ent content
(o' o) (anan )
0420 Sand Windward — 1. %9 0.333 0.018
0508 56 Moss 56 Windward 05011 3 10%0.89 1. 43 0. 370 0.010
06 10 56 Algae 56 Crest 039%0.12 301%2.64 1. 45 0.362 0.007
07 02 64 Moss 64 Windward 0 9210.31 297%0.23 L 41 0.382 0.016
08 06 64 Algae 64 Leevard 035%0.13 1 97%0.50 1. 45 0.355 0.010
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Fig. 1 Evaporaion process of soil and water surface
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Table 2 Fiting parame ers of the sigmoidal finction
56 56 64 64
Parameters Sand Moss 56 Algae 56 Moss 64 Algae 64
p 0.036 5 0.0199 00120 0.020 2 0.0232
R? 0.827 4 0. 807 0 HU29 0.880 5 0.890 5
Pivot 25.12 2. 05 27. 51 27.79 23. 66
Initial 2.10 %. 8 25 61 25.80 2.80
Final 30. 14 2. 27 29 41 29.77 24.51
1) S , ; K 3

The pivot stands for the center of the sigmoidal fundion, Initial for the point where y value began to change drastically and Final for the point where y value

stopped changing. Based on K values of the Initial and Findl, evaporation process is divided into three sages

3

Table 3

K Y

Parameter K, and evaporation rates of the three stages

Constant rate sage

Falling rate stage

Diffusion stage

F:Qllm
Types E, E. K E, E. K E, E K
Sand 19. 1 18.3 1.03£0.27 10. 0 5.7 0.59%0 27 6.1 07 0. 130 19 24.8
6
2.3 25.8 0.99%0. 14 4.0 1.7 0.45*0 28 4.7 06 0. 13015 28.1
Moss 56
%
25.3 24.9 1.00%0. 12 3.9 1.8 0.48F0 20 6.0 08 0. 4%0 08 27.5
Algea 56
4
25.6 25.7 1.0210. 16 3.4 1.9 0.58%0 21 6.1 09 0. 160 06 28.6
Moss 64
4
2.7 22.9 1.0470.18 2.7 LS5 0.5510 36 9.5 09 0. 180 10 25.3
Algea 64
1) E s Eo s Equm: N 35 0 mm K N (mm) E,

stands for evaporation rate of water surface at a certain sage, E_ for evaporation rate of soil at the stage, and E

water surface evaporation, being 35. O mm. Except for K, all the values use the unit of mm

[7~9].

2

[20~ 22]

K

[13]

sum

for the sum of total soil evaporation, and total

[ 23]
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EVAPORATION FROM SOILS COVERED WITH BIOLOGICAL CRUSTS IN
REVEGETATED DESERT
—A CASE STUDY IN SHAPOTOU DESERT RESEARCH AND EXPERIMENT STATION

Zhang Zhishan He Mingzhu Tan Huijuan Chen Yingwu Pan Yanxia
( Shapotou Desert Research and Experiment Station, Cold & Arid Regions Environmentd and Engineaing Research Institute,
ChineseAcademy o Sciences, Larnchou 730000, China)

Abstract Development of biological crusts resulting from establishment of att ificial vegetation in the desert will significant-
ly change water holding capacity and evaporation process of the soil. An indoor evaporaion method was used to study evaporation
charaderistics of the soils covered with or without biological crusts. Results show that the longer the history of sand durne fixation,
the thicker the biological crusts and the subsoil layer below them, the lower its bulk density, and the hizher the soil water hold
ing capacity; which was more significant with moss crust covered soil than algae crust- covered. And so was it in tems of soil
evaporation rate after the soils were saturated with water. The process of evaporation, however, wuld be clearly divided into three
stages (p < 0.09). In the first stage ( constant in evaporation rate) , biological crusts contributed to evaporation, but in the
second stage ( declining in evaporation rate) , they inhibited evaporation. Based on analysis, it is held that it is the higher water
holding capacity of the biologic crusts that enhance the possibility of soil water evaporation at the first stage, and hibit evapora
tion by holding water in the soil when the soil gets dried up.

Key words Revegetated desert; Biological crusts; Soil water holding capacity; Evaporation



