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Abstract: Based on airproof plastic greenhouse which built on the top of Mogao Grottoes and was used to monitor
condensation water and air temperature and humidity, the moisture interaction between soil and atmosphere under
the condition of classic extreme dry climate in extreme dry area was discussed. The measuring result of
condensation w ater and air temperature and humidity in greenhouse showed that the groundwater was transferred
to atmosphere under the influence of thermal power, and the main reason was the alternation of decom position of
bound water and adsorption of soil salinity under the action of temperature. It also caused “ soil condensing water”
and “soil moisture respiration”. Bound water would “ breath out” moisture when tem perature rose, soil salinity
would absorb and “ inbreathe” moisture from atmosphere when temperature dropped, and it became
unsymmetrical moisture interaction between soil and atmosphere. The weighing experiments indicated that
changes of atmosphere temperature and bound w ater were unanimous; the soil supported by deep phreatic w ater
absorbed atmosphere water slowly. The study on moisture interaction between soil and atmosphere in extreme
dry area could provide some references for the protection of rare cultural relics in Mogao Grottoes.
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Tab. 1 Composition and Content of Soil Lyotropic Salt in Different Depth of Gobi on the Top of Mogao Grottoes
/ cm pH NaCl Na»SOy4 CaS04 Ca(HCO3), KCl MgSO4
0~ 10 8.54 9. 187 5.362 1.370 1. 969 0. 048 0. 103 0. 057
10~30 8. 65 4.462 0. 850 2.298 1. 130 0. 053 0. 041 0.016
30~ 50 8.52 2.230 0.431 0.592 1. 019 0. 057 0. 023 0.010
50~70 8. 60 1.775 0.313 0. 294 1.218 0. 055 0.015 0. 008
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Fig.2 Airproof Plastic Greenhouse
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Fig.3 Daily Change of Air Temperature and Humidity in
Greenhouse with Solar Radiant
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Fig. 4 Changes of Soil Temperature and Absolute

and Relative Humidities in Greenhouse

b

o

3.1.3 M AR =R 6988 E

10. 8%;

~

45¢/m.8 6%.

’ ’
’ ’
(
’
cm

~

2002 C.84 g/m’.

K

5.20cm )

20 cm
4.3 C,

5.20



187

Fuk F BT FRAR LRERA KGO ALY R

s

HiF20 cm

—— #1150 cm oo

[ 14

2008-10-17
11:00

11:00

fis 1)
a WA

2008-10-16

2008-10-15
11:00

[ 1-3

S

e
zo 0 \4
H

20

S

(1« 3)/Z T X B

0
2008-10-15

2008-10-17

2008-10-16

11:00 11:00

I 18]

11:00

3.2

b

9: 00

12 g,
20: 30

H

6.A.B

+10 ¢

== 1R 20 cm
----- i F70 cm

—— i k50 cm -
— #F5cm

100 -

%/ T FxX By

2008-10-16 2008-10-17

2008-10-15

11:00

11:00

i 8]
c X R

11:00

C.D

48 g,

28.29

8

2007

o

Fig. 5 Changes of Temperature and Absolute and Relative

Humidities of Contrast Soil and Air
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Fig. 6 Change of Soil Weight
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