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Abstract: Based on the investigation in the geologic structure at Dunhuang Mogao Gobi, and the inspection of the physical
and chemical condition of the caves, associated with the weather data, the formation mechanism of the water cohesion in
Gobi soil had been analyzed, and consequently, we did condensed water experiment by covering film. Results indicate that
the rapid change of the wide range of daily temperature at the upper stratum of the gravel contributed to the formation of the
condensed water. In addition, the water vapor from underground was adsorbed by salinity and soil particles, resulting in an
enrichment of subterranean soil moisture in 10 — 40cm depth, and showing space-time heterogeneity by tempestuously
fluctuation. The water formed by condensation and adsorption are all called by a joint name of the cohesion water in this
paper. The cohesion is structure course of the water stored in some soil, closely correlated with the climate factors such as
solar radiation, temperature and moisture. The temperature, salinity, moisture, gravel structure, coverage and subterranean
heat flux within the layer with variable temperature have important effects on the water cohesion. The understanding of
mechanism of the water cohesion has important practical application in environmental reconstruction and cultural relics

preservation in arid area.
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Fig.1 Mogao groundwater and structure map
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Fig.4 The covered film soil water content change in different date
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Fig.5 The covered film soil water content daily change

ST X FER IR AR e . S0 DB R SR K — N B EE RIS EREE,
0 ~50cm E—H B &+ 2, G BARA W 21 TR EEE, B R A K B it R A .45 5
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x2 EREETNXEGm EXEHHNHT (g/ks)
Table 2 Analysis results of salinity in 60cm depth layer over the top surface Gobi of the Mogao Grottoes

=2 BHESF Anion BH 5 F Cation 99 BF 5 - 24 % Amount of

Depth(cm) Co; HCO; cl- SO; Ca** Mg** Na* K* Anion and cation pH
0 0.12 1.59 3.10 0.54 0.28 1.40 0.07 7.10 7.26

0-~20 0 0.10 0.10 0.90 0.18 0.10 0.10 0.01 1.49 7.56

20 ~60 0 0.09 0.13 3.02 0.84 0.23 0.15 0.03 4.49 7.32
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R, R K EERAFE B R . (HIER M T REILDWAAE, 4 T RKREB 2R E LR K
ERBR AR ZEBOR 8 W AR BEAEBA  RER S A, BT SR AT A X B — AR, AN R A A
45, FhorrP Ak BEIREE R THR , 2 A BUKIR TEY IR IR BEBRAE I S TR S EHEG S,
o2 K 73 32 IR BE 45 ] BB 302 88, 73R LR T BT BIK o B AR B e {H K SRR B
T LR, R, 52 - GRS RN, AR AR ORI R TR, M RER AR, H
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R HIESAR, BIR)Z LI B TBORMIREE B B2 ME A 3 3h 20 A MRS I A R A AR B R, 72
TZE BRI BELT KR E K TR, SRIED " TR SRR B KNS, Kok
B2 ISR AR TR, oK o AR R M5 R KB . BESRIK T FE H R AZE T R fL
1L A R
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