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Tab.1 Hydraulic properties of various soils
a 0, eS Ks
/10 %Pa ! " / (m3 m3) / (m3m 3 / (10" ®kg- msPa™ %)
2.761 3.022 0.044 0.375 638. 32
3.626 5.209 0.000 0.350 222.84
3 2.714 3.596 0.077 0. 360 529.10
1 2.407 3.633 0.103 0.365 463.73
7.087 1.810 0.049 0.304 182.92
2.470 5.763 0.036 0.270 344.79
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2 1999 6
Tab.2 Soil moisture contents in the water balance fied in June 1999

/cm 3 4 5 6 7 8 9
0 0.189 0.207 0.249 0.036 0.214 0.132 0.643
5 0.321 0.366 0.424 0.196 0.235 0.270 0.401
10 1.236 1.694 1.516 1.783 1.291 1.505 1.232
20 2.357 2.045 2.170 2.141 2.229 2.232 1.803
40 0.853 0.771 0.897 0.940 0.792 0.795 1.025
60 0.795 0.913 0.904 0.520 0.614 0.601 1.240
80 0.841 0.781 0.748 0.601 0.739 0.536 0.935
100 0.902 0.644 0.734 1.406 0.719 0.624 0.674
160 0.917 1.528 0.843 1.170 0.691 1.115 0.684
3 1999 6
Tab.3 Soil moisture contents in the areas near the meteorological station in June 1999
/cm 3 4 5 6 7 8 9
0 0.228 0.358 0.513 0.054 0.550 0.442 0.388
5 0.335 0.386 0.630 0.172 0.451 0.367 0.371
10 1.140 1.481 0.963 0.831 0.883 0.837 0.788
20 1.502 1.631 1.118 1.544 0.988 1.658 1.337
40 0.728 0.867 0.897 0.691 0.781 1.073 0.746
60 0.679 0.742 0.734 0.674 0.694 1.086 1.262
80 — 0.863 0.901 0.770 0.769 1.088 0.701
100 — 1.179 0.923 0.910 0.776 1.349 0.700
160 — 1.510 1.110 1.451 0.687 1.656 0.890
4
Tab.4 Influence of the microbiotic crust on water infiltration in different positions of the dune
1 2 /[ mm
/cm 22.25 20.23 19.32 20.97 26.38
/cm 1.720 2.510 2.890 2.570 1.620 16.90 1999-05-17
/cm 25.14 21.20 26.31 33.21 26.77
/cm 36.15 26.27 23.20 33.65 35.45
/cm 0.900 2.660 3.600 2.570 2.030 27.00 1999-06-16
/cm 38.05
[15,17]
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A Turbulent Model of the Land - Atmosphere
Interaction with the Crust Layer Influence

DU Yue', YAO Deliang'?, L1 Xin-rong®, XIE Zheng-tong* , ZHAN G Jing guang?
(1. Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China; 2. Shapotou Desert Research and Experi ment Sta-

tion, Cold and Arid Regions Environmental and Engineering Research Institute, Chinese Academy of Sciences, Lanzhou 730000,

China)

Abgtract : In the paper , we have e ucidated the importance of investigation on land surface-atmohere interac
tion for mankind s living environment protection and local economics development as well as its present state.
Based on the previous work , a coupling micrometeorologicad modd for SPAC system over wheat field in the
Tengger Desert ispresented. Egecidly , the lef stoma non-saturation condition is conddered to calculate the e-
vgpotrangpiration , and the root absorption mode is revised as well. The presence of microbiotic crust changes
the il hydraulic conductivity , dters the tempora and spatia distribution of limited precipitation in sand layer
and leads to the degradation of deep-rooted shrubs. The canopy is divided into severa layers, aming at revealing
the vertica profiles of mean quantities within it and providing scientific bassfor parameterization of terrestria
processes. The model is shown capable of well Smulating the microenvironment of wheat canopy in good agree-
ment with measured mean temperature, ecific humidity and latent heat fluxes et al. And the sndtivity test is
carried out as well to analyze canopy’ sinfluence.

Key words: land-atmosphere turbulent modd ; crust layer; turbulent trander; numericad dmulation



