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Abstract : It is well-known that land-atmosphere interaction exerts great influences on global and regional
environment. In order to determine the fluxes and parameterization scheme at the land-atmosphere inter-
face.it is necessary to investigate terrestrial processes on typical underlying surface. In recent years,people
have come to recognize the close relationship between the water-heat exchange process in the land-atmo-
sphere interface and the canopy.more and more attention has been paid to the influence on the climate by
the change of the canopy coverage ratio and their form. The main interactions of the land-atmosphere are:
firstly ,the radiation exchange ;secondly,the friction of the surface roughness against the movement of the
atmosphere;and the third is the exchange of the sensible heat and the latent heat.

A great improvement was made to understand land-atmosphere interaction and land-surface parame-
terization scheme since 1970s. The model can be clsasified as simple model and complex model according to
its complicated degree. Generally speaking.,the simple model ignores the effect of the canopy in water cy-
cling. The surface water governing equation is mainly the “bucket model” or the revision of the “bucket
model” developed by Budyko. The surface energy control scheme is a surface instant energy balance equa-
tion which ignores the energy transmission under the soil. Since 1980s,canopy biophysical and physiological
processes for water and heat cycling are extensively studied. A few model for SPAC system,such as BATS

model (Dickinson 1986) and SIB model (Seller 1986) have been proposed. scientists have paid attention to
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coupling models for simulating the land-atmosphere interaction as a result.

At the mean time,the atmosphere turbulence transfer plays a decisive role in the momentum,quality
and energy exchange above the interface. In 1989,the land-atmosphere interaction coupling model was fur-
ther developed by Naot using the new trubulence model. In 1990.the soil-atmosphere coupling model (SAL-
SA)which reflects the water-heat exchange of the bare soil and the lower atmosphere was established by
Berge applying the turbulence theory. In recent years, people are more concerned with land-atmosphere
transfer process and projects such as IGBP,UNEP and GEWEX. The land-atmosphere interaction is being
intensively studied.

In the present paper,we have elucidated the importance of investigation on land surface-atmosphere
interaction for mankind’s living environment protection and local economics development as well as its pre-
sent state. Based on the previous work,a coupling micrometeorological model for SPAC system over wheat
field in the Tengger desert is presented. Especially,the leaf stoma non-saturation condition is considered to
calculate the evapotranspiration,and the root absorption model is revised as well. The presence of microbi-
otic crust changes the soil hydraulic conductivity .alters the temporal and spatial distribution of limited pre-
cipitation in sand layer and leads to the degradation of deep-rooted shrubs. The canopy is divided into sev-
eral layers,aiming at revealing the vertical profiles of mean quantities within it and providing scientific ba-
sis for parameterization of terrestrial processes. The model is shown capable of well simulating the mi-
croenvironment of wheat canopy in good agreement with measured mean temperature ,specifie humidity and
latent heat fluxes et al. And the sensitivity test is carried out as well to analyze canopy’s influence.

Key words : artificial vegetation;land-atmosphere coupling model;crust layer;evolution of canopy; numeri-

cal simulation
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Table 1 Hydraulic properties of various soils
a 0, s K
Soil (10~'/Pa) " (m*/m*) (m*/m®) (10 ®kg/ (msPa))
Loamy sand 2.761 3.022 0. 044 0.375 638. 32
River sand 3. 626 5. 209 0. 000 0. 350 222.84
3 Lakefield fine sand 3 2.714 3.596 0.077 0. 360 529.10
1 Lakefield fine sand 1 2.407 3.633 0.103 0. 365 463.73
Uplands sand 7.087 1.810 0. 049 0. 304 182.92
Nahal Sinai sand 2.470 5.763 0.036 0.270 344.79

a,Van Genuchten parameter in moisture characteristic expression. n, Van Genuchten parameter. 0, ,Residual moisture con-

tent. 0,, Volumetric moisture content at saturation. K,, Hydraulic conductivity at saturation
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Table 2 Soil moisture contents in the water balance field in June 1999
(cm) Date
Depth 3 Brd) 4 (4th) 5 (5th) 6  (6th) 7 (7th) 8  (8th) 9  (9th)
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
Table 3 Soil moisture contents in the areas near the meteorological station in June 1999
(cm) Date
Depth 3 3rd) 4 (4th) 5 (5th) 6  (6th) 7 (7th) 8  (8th) 9  (9th)
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
200mm s s
9 ’ 4
L] 4 9’
. ( 16.9mm  27. Omm)24h s

s



4 : 459

b o b .
. (100~200cm) s s
9 1 o
L]]JSJ’ Z%NS% R
1.44%~2.33%, ; 1%, ;
.’ .’ . b 9 b
s o s 1.5m X 1. 5m ImX1m s
) ’ ’ N N ’
3.3
b 9 b o
b o
2 s o
b b
s , s
9 b o b
( 16:00 )y 6 8 16:00 (29.55C),
( s 6:00 ), 6 8 17.89C, 6:00,
4
Table 4 Influence of the microbiotic crust on water infiltration in different positions of the dune
Positions of the dune
1 Land . 2 (.m-m)- Date of the
Item Leeward  between  Upwind Precipitation
Topl . . Top2 . measurement
side dunes side of one time
(em)@ 22.25 20. 23 19. 32 20.97 26. 38
+ (cm)®@ 1.720 2.510 2. 890 2.570 1. 620 16. 90 1999.5.17
(cm)® 25.14 21. 20 26. 31 33. 21 26.77
(cm) 36. 15 26.27 23.20 38965 35. 45
+ (cm) 0. 900 2. 660 3. 600 2.570 2.030 27.00 1999. 6. 16
(cm) @ 38.05 ® ® ®

(DDepth of the infiltration (@ Depth of crust and subsurface stratun @ Depth of the infiltration of the mobile dune @)

Without dry-sand-layer
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