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Abstract The present boundary layer model whose horizontal grid spacing is more than 500 m is not efficient to
simulate a town whose horizontal range is fewer than twenty kilometers, as the large horizontal grid spacing cannot
satisfactorily distinguish the land surface types from each other. For the present study, the Urban Boundary Layer
Model (UBLM) of the multi-scale numerical modeling system with a high resolution (100 m>X 100 m) is used to
simulate the meteorological environment of such a town. UBLM is a three-dimensional model with non-hydrostatic
E -¢ turbulence closure scheme, and it has been used to diagnose the meteorological environment and the character-
istics of the boundary layer over complex terrains. The UBLM is in terrain-following coordinates, as the horizontal
grid spacing is 100 m and the least vertical grid spacing is 5 m. The initial meteorological fields are derived from the
results of NJU-Regional Boundary Layer Model (NJU-RBLM) with its horizontal grid spacing being 500 m.

Based on the UBLM with a high resolution (100 m>X100 m), this study diagnoses and analyses the diurnal var-

iation of the meteorological environment and the boundary layer structure of a town in winter. The research methods
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and results are as follows: 1) the simulated results of surface air temperature, when taking temperature roughness
length into account, are in reasonable agreement with the observational results of automatic weather station, and
they actually reflect the diurnal variation of the temperature. The relative mean bias of surface air temperature is on-
ly 0. 22 and its correlation coefficient is 0. 77. In the daytime of winter, the simulated results without temperature
roughness length will overestimate the sensible heat flux by 60 W/m? or so in the town, and about 10 W/m’ or so in
the rural area. 2) By comparing four different scales of horizontal grid spacing in the same area with the same mete-
orological condition, the diagnostic analysis shows that the results from a fine simulation (100 m horizontal grid
spacing) are apparently better than those done with larger-scale simulations. Then, by analyzing the boundary layer
structure of the town in winter with the results from high-resolution simulation, the study shows that the tempera-
ture differences between the town and the rural area are 0. 8°C in the daytime and 0. 6°C in the nighttime respective-
ly, and that the wind speed in the town is lower than that in the rural area. Simultaneously, the turbulent kinetic
energy of the town is three times that of the rural area, and the evolution of boundary layer of the town is quicker
than that of the rural area, with the boundary layer higher than that of the rural area. In the daytime of winter, the
height of the boundary layer in the town is about 700 m, while that in the rural area is around 500 m. In urban plan-
ning., therefore, these characteristics of the town provide scientific evidence for the planning of the satellite cities a-

round the megalopolis. The simulation results prove that such high-resolution model and simulation are both practi-

cal and feasible.
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Fig. 1 Land use type in case 1
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Fig. 2 Land use type in case 2 method 2 at 1400 LST 27 Jan



