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Abstract A developed parameterized scheme of land surface physical process and transfer models are used for simu-
lating the oasis-gobi interaction process and the oasis-gobi regional climate effect in the semi-arid region. The scheme
is composed of two main parts: land surface processes and boundary layer processes, and the corresponding models
include two versions: two-dimensional and three-dimensional. The sensitivities of the oasis-gobi regional climate
effect to inside and outside factors such as precipitation, oasis horizontal spatial scale, vegetation structure etc. are
studied. After these studies, many significant results are obtained. Result shows that large-scale wind speed of the
background field is an important factor to affect mesoscale atmospheric circulation motion of the oasis-gobi region.
Precipitation and irrigation play important roles in maintaining evolution of oasis, and precipitation has much greater
influence on the oasis-gobi regional climate effect in the semi-arid region than irrigation. Horizontal spatial scale of
oasis is a very important inside factor to influence oasis effect, and the smallest critical scale range of oasis is

5-10 km, the largest critical scale range of oasis is 55 = 65 km. Oasis will evolve very well when the horizontal spa-
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tial scale is about 20 km. These results reach unanimity with horizontal scales of oasis in the northwest region of
China now. Moisture of soil also has some influence on oasis effect, especially on “cold island effect”, and perhaps
every oasis also has the critical moisture content of soil to affect the existent stability for itself. Tt has been proved
that roughness length of land surface is a minor factor to the oasis-gobi regional climate effect in the semi-arid region
through the special numerical simulation tests. At last, a series of numerical simulation experiments are carried out
to research the functions of vegetation structure to the oasis-gobi regional climate effect in the semi-arid region. In
this paper, vegetation structure is compartmentalized into three aspects: vegetation cover factor, composing propor-
tion of vegetation and spatial distribution of vegetation. Through the numerical simulation tests of vegetation cover
fraction, it is found that when the vegetation cover fraction of oasis is about 0. 6, oasis will evolve much better. And
the corresponding numerical simulation experiments are carried out with the spatial distribution scheme of vegetation
and proportion scheme of vegetation composing, and then the much better spatial distribution mode and composing
proportion of vegetation in oasis are found. These results are in agreement with the truth and experience in the semi-
arid region of Northwest China, and are also very helpful to the development and evolvement of oasis by manpower
in these areas. In addition, inside and outside factors have been graded according to influence levels for climate effect
to oasis development and evolvement. These results have important significance for understanding deep the form and
maintaining mechanism of oasis climate.

Key words parameterized scheme of land surface physical process, oasis effect, inside and outside factors, test of
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Table 3 The data result of test of sensitivities to spatial distri-

bution of vegetation

il u w R T Q
Distribution /me+s™! /emes™! /g kg! /K /m?es72
1 4,354 2. 877 9.13 309. 24 0. 370
2 4, 445 2.918 8.98 308.73  0.325
3 4. 441 2.962 9.05 308.85  0.336
4 4,412 2. 870 9.03 308.97 0. 344

T we KPP RIEAKFHEE ; w: R RE LT R ST
M2 07:00~19:00 SRR AEE; T R FLHbIAZ 07:00 - 19:00
SRR Q: XK 07:00~19: 00 Xy i s iE

Note: u: the maximum mesoscale horizontal wind speed; w: the
maximum mesoscale upward wind speed; R: 0700 — 1900 BT aver-
aged humidity of the surface layer over oasis; T: 0700 = 1900 BT av-
eraged temperature of the surface layer over oasis; Q: regional

0700 -1900 BT averaged turbulence energy
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Fig. 7 Same as in Fig. 2, but for tests of sensitivities to composing proportion of vegetation
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Table 4 The comparative list of influence on the oasis-gobi regional climate effect between inside and outside factors

Au/me+s ! Aw/emesT! AR/gekg! AT/K  AQ/m?-+s?  FTF3M Influence

B X 100 100 100 100 107! H % (1) Important
The wind speed of background field

f&7K Precipitation 100 10° 100 100 1071 H 3 (1) Important
HEWE Trrigation 1072 107! 1072 1074 1072 PHL(5) Minor
4R Scale of oasis 100 100 107! 100 1071 T (2) Important
+ 38 F Soil humidity 10! 10! 10° 100 10! H % (3) Important
HUREEE Roughness length 1072 1072 1072 1072 102 YK (6) Minor
Y7 55 % Vegetation fraction 1071 10! 10° 10° 1071 % (3) Important
A2 1) o3 Afi 1072 1072 10! 10! 1072 YK B (5) Minor
Spatial distribution of vegetation

R R L ] 10! 107! 10 10! 10! FE (4) Important

Composing proportion of vegetation

e A & PFAEEH GO0 T R85 Y ROBEEUEE (B RKOF RGO I R BIME s Aw: 2% BI85 I B0 T GE 5 1R 1 P RUBESE B (e K 1 T
D BRI s AR A& R T 55 00 T BES R A NGB TE Z 07:00~19.00 SRR 9 K IESIE s AT & I T8 % 15 00 T g
SR ML T TEZ 07:00~19:00 P THRME R IME; AQ: & F FHEMHIFIL T fE 5 & 1Y XK 07:00~19:00 X3 1 3 HE 1) e KB
ZfE

Note: Au: the maximal fluctuant value of the maximum mesoscale horizontal wind speed; Aw: the maximal fluctuant value of the maximum
mesoscale upward wind speed; AR: the maximal fluctuant value of 0700 - 1900 BT averaged humidity of the surface layer over oasis; AT: the
maximal fluctuant value of 0700 — 1900 BT averaged temperature of the surface layer over oasis; AQ: the maximal fluctuant value of regional

0700 - 1900 BT averaged turbulence energy
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