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Abstract

A high resolution model is proposed for calculating the temperature field of a large city, based upon a Lagrangian

particle model. Utilizing the analogy between the heat and mass transport phenomena in turbulent flows, a

Lagrangian particle model, originally developed for air pollutant dispersion problems, is adapted for simulating

heat transport. In the model conceptual heat particles are released into the atmosphere from the heat sources and

move along with the turbulent winds in accordance with the Markov process. The potential temperature assumed to

be conserved along with heat particles serves as a tag, so the temperature fields can be deduced from the

distribution of particles. The wind fields are constructed from a diagnostic meteorology model incorporating a

morphological model designed for building flows. Test run shows the robustness of the modeling system.

Key words : Lagrangian heat particle model, Urban temperature calculation
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Fig. 1. The modeling domain of 5 km x5 km horizontal
dimensions : 32,159 buildings, red polygons over-
lapped against the satellite image are located in
the modeling domain.
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Fig. 2. Morphological parameters : mean height (H, top left), front building blocking ratio (A,, top right), horizontal build-
ing area ratio (A,, bottom right), and surface roughness length (z,, bottom left).
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Fig. 4. Temperature anomaly (in K) at 10 m height above ground level.
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