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A study of atmospheric boundary layer spatial changes

over heterogeneous surface in Baiyangdian area
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Abstract A three-dimensional non-hydrostatic meso-scale model ARPS (the Advanced Regional
Prediction System) is used to study the atmospheric boundary layer structure over heterogeneous
surface in Baiyangdian area. The results showed that, in sunny weak background, the situation
that the specific humidity over land is larger than that over lake is universal, and it appears at
surface layer first, then extends to the upper air. For the different surface characteristics, the
sensible and latent fluxes over lake are smaller and stable all day, but over land, both of them are
much more in day, and latent flux is much bigger than sensible flux specially. The turbulent
motion near the round over land is very different from that over lake, so the turbulent
transmissions have clearly effect on the spatial changes of specific humidity. The local circulation
also has impact on the spatial changes of vapor, and the upward and downward movements
influence the turbulent development, as well as the vertical transmission of vapor. The vapor
over land comes mainly from the evapotranspiration, while a small part of them from the lake.
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(a)Sensible heat flux; (b)Latent flux.
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(a)Horizontal wind component U(m « s~ '), positive eastward; (b) Specific humidity QV(g « kg

Two-dimensional cross sections (a-z plane) of meteorological elements after the model runs 10 hours

F

(¢) Vertical wind component W(em « s 1), positive upward; (d)Potential temperature PT(K).
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