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Fig. 1 Gobi soil moisture distribution in representative dry climate
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Fig. 2 Dune moisture distribution in representative dry climate
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Table 1 Comparison of salinity mainly compositions, salinity contents, water contents of Gobi soil and dune
WFFEAT % JAAL GIoes FH s B R Kyt
(em) cr NOy S0% Na* K* Mg?* Ca**
SoRE -4 0 0.086 0.006 0.275 0.092 0.007 0.002 0.129 0.469 2.0
5 0.020 0.002 0.076 0.038 0.007 0.001 0.027 0.143 2.1
10 27.765 1.365 16.127 25.206 0.890 0.191 1.436 71.544 65.2
20 8.840 0.672 15.626 13.095 0.370 0.099 0.678 38.701 73.8
30 3.926 0.275 3.927 3.992 0.178 0.042 0.700 12.341 55.5
40 1.917 0.083 1.966 1.766 0.097 0.012 0.548 5.842 33.7
50 1.039 0.048 1.575 1.022 0.055 0.007 0.454 3.746 26.7
60 0.907 0.046 1.331 0.928 0.059 0.007 0.352 3.277 17.9
wib 0 0.024 0.009 0.076 0.027 0.004 0.001 0.038 0.179 11
5 0.019 0.004 0.092 0.036 0.005 0.001 0.032 0.188 1.4
10 0.019 0.004 0.161 0.079 0.006 0.001 0.028 0.299 1.2
20 0.013 0.002 0.053 0.031 0.004 0.001 0.015 0.118 1.4
30 0.010 0.002 0.053 0.037 0.003 0.000 0.005 0.110 1.4
40 0.017 0.005 0.036 0.033 0.003 0.000 0.006 0.101 15
50 0.010 0.002 0.050 0.041 0.003 0.000 0.008 0.114 1.7
60 0.031 0.006 0.194 0.116 0.007 0.001 0.020 0.375 2.0
* 2 EEEREMXEBIETERRENRSERSEE 0k
Table 2  Salinity compositions and contents in different depthes of Gobi soil over the top Mogao Grottoes
+)2% Cem) NaCl Na;SO4 CaSO, Ca(HCO3), KCI MgSO, CaCO3 o b
0~10 53.62 13.70 19.69 0.48 1.03 0.57 0.09 91.87
10~ 30 8.50 22.98 11.30 0.53 0.41 0.16 0.09 44.62
30~50 431 5.92 10.19 0.57 0.23 0.10 0.12 22.30
50 ~ 70 3.13 2.94 12.18 0.55 0.15 0.08 0.12 17.75
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Fig. 5 Quantity condensing in Gobi canopy compared with dune canopy
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in higher temperature season
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Salinity Influence on Soil Moisture Vertical Distribution and Transport in Extremely Dry Area

LI Hong-shou'?, WANG Wan-fu'?3, WU Fa-si'? AN Li-zhe®
(1 The Conservation Institute of Dunhuang Academy, Dunhuang, Gansu 736200, China; 2 Key Scientific Research Base of Conservation for Ancient Mural
(Dunhuang Academy) State Administration for Cultural Heritage, Dunhuang, Gansu 736200, China;

3 School of Life Science, Lanzhou University, Lanzhou 730000, China)

Abstract: Through measuring and analyzing salinities’ physical and chemical characteristics of Gobi soil near the Mogao Grottoes, we
discovered that soil salinity had a great impact on the vertical distribution of soil water content. The content distribution, physical and chemical
characteristics of crystal salinities, which was represented by mirabilite, tallied closely with the distribution of soil moisture. The depth from 0 to 20
cm was mainly dominated by anhydrous salinities (Na,SO,), and water content was relatively low, it was salt concentration layer. The depth from 20
to 50 cm was mainly dominated by crystal salinities (Na,SO,-10H,0), and water content was relatively high, it was salt precipitation layer. The depth
of below 50 cm was mainly dominated by filmy salt solution, and water content was relatively low. Compared with near dune which had low salinity,
salinity caused water content of Gobi soil increased by 10 times more. Under thermokinetics action, water movement was greatly increased in shallow
soil. It is important to the upright water transport and ground water evaporation of GSPAC system. This offers a new way to ecological recovery by
using ground water and also important to protect Mogao grottoes cultural relics.

Key words:  Salinity, Soil moisture, Mirabilite, Extremely dry area



