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Abstract Impacts of cumulus parameterization schemes, grid nesting approach and model resolution on the simulation of pre-
cipitation in July 2006 over the southern slope of the Tibetan Plateau have been studied by using WRF model. The result shows
that the simulated precipitation is very sensitive to cumulus parameterization scheme. Different schemes have different results.
and the result simulated by using Grell-Devenyi mass flux scheme is better than results using other schemes. The comparison of
results of five sensitivity experiments indicates that, the use of cumulus parameterization scheme, the increased resolution. and
the nesting approach can improve the simulated intensity and spatial distribution of precipitation. The simulation is better when
these three approaches are used jointly. These approaches can improve the wind field simulation, which is beneficial for the
simulation of water vapor transport and its convergence, and vertical heating and convection, and the distribution of vertical ve-
locity. The simulated atmospheric humidity decreases without using a cumulus parameterization scheme, while model resolution
and the nesting approach have little impacts on the humidity simulation.

Key words WRF model, Precipitation over the southern slopes of the plateau, Cumulus parameterization schemes, Gird nest-
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distribution of topography (shaded.,unit;km)
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Fig. 2 Precipitation intensity (color shaded,unit:mm/d) in July 2006 from TRMM (a),

APHRODITE (b) data and model simulations using different cumulus parameterization

schemes (c—j) (solid line:3 km height, dashed line;0.5 km height)
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Table 3 Correlation coefficients and root mean square errors between observed and simulated precipitation

B TRMM APHRODITE
R
Kotk or & &R H 75 HRA% 2% (mm/d) LIEZE X 77 M 2 (mm/d)
GD 0. 88 4. 15 0. 84 4.32
G3 0. 85 4.69 0. 80 4. 69
GF 0.83 4.50 0.78 5.14
NSAS 0. 82 6. 05 0.78 6.61
KF 0. 80 6.72 0.77 7.28
OSAS 0.71 6. 20 0. 68 5. 82
T 0. 62 10. 26 0. 62 10. 24
BM]J 0. 62 10. 61 0.58 11.03
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Fig.3 Daily evolutions of precipitation (unit:mm) in July 2006 averaged in the research area

(a,(25—32°N,75—100°E)) and in the southern slope of the Tibetan Plateau (b,(0.5-3 km))
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Fig.4 Daily evolutions of the RMSE of the geopotential height at 500 hPa (unit;dagpm)
averaged over the research area (25— 32°N,75—100°E) in July 2006 between the ERA-Interim

reanalysis and results of different experiments that use the GD convective parameterization scheme
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Fig.5 Simulated precipitation intensity in July 2006
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Table 4 Correlation coefficients and root mean square errors between observed and simulated precipitation
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AH R 105 iR 2% (mm/d) LiPSE¥ ¢ Y5 AR 2% (mm/d)
30 km_cu 0. 88 4.15 0. 84 4.32
6 km_cu 0. 87 6. 37 0.85 7.31
6 km_no_cu 0.73 8.47 0.76 8.37
30 km_6 km_cu 0.92 4.19 0.90 5.17
30 km_6 km_no_cu 0. 87 4.39 0. 84 4.00
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Fig.6 PDF analysis of the total precipitation (unit:mm) averaged in the research area (a) and

the variation of daily average precipitation (unit:mm/d) with the terrain height (b)

from different observational data and experiment results
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Fig. 7 Distributions of moisture flux (vector,unit:102kg/(m = s)) integrated from the surface

to 300 hPa and moisture flux divergence (color shaded,unit;1073 kg/(m? + s) ,a— ) and differences

in the moisture content (color shading, unit:102kg/m?)integrated from the surface to 300 hPa and the wind

(vector,unit:m/s) at 850 hPa (g. 6 km_cu minus 6 km_no_cu.h. 30 km_6 km_cu minus 30 km_6 km_no_cu)
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