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Modeling Study on the Parameterization of Sub-grid Scale Land Use Distribution
for the Development of Atmospheric Boundary Layer
- Expression of Urban Canopy in the k- ¢ Turbulence Model -

5 L EEE
Kiyoshi OKAMURA”® Toshihiro KITADA"

ABSTRACT: Modeling of mixed urban and vegetation canopy is presented in the framework of the k- ¢ turbulence model, for
the use of the mesoscale meteorological model, which can account for the detailed effects of complex canopy layer of buildings
and vegetation. The model takes into account LAI(Leaf Area Index) for building and vegetation, availability: of water in the soil
layer by vegetation, heat storage of buildings, change of solar radiation flux due to the change of angle between solar radiation
and building’s roof and wall etc. Examples of model application are also presented. The model well reproduced the tendency
such that for sunny days daytime-sensible heat flux from earth’s surface increases for building canopy from day to day, but not
for vegetation canopy. The reason was shown that vegetation can utilize water in deeper soil layer for its evapo-transpiration
s0 that latent heat flux does not decrease drastically. Was also indicated the possibility which vegetation canopy can form cool
island due to development of relatively cool mixed layer with large turbulence, agsociated with drag and strong wind shear by
vegetation, and small sensible heat flux from the canopy to upper layer.
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Fig. 1. Schematic expression, LAI (Leaf Area Index), of (a) vegetation and (b) building canopy. For
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building, LAI for roof 4 side wall is illustrated.
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(a) Estimated sensible heat flux canopy top (b) Estimated Jaten? heat flux canopy top
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Fig. 2. Diurnal variations of (a) sensible and (b) latent heat flux for the cases of (1 to (7 (see Table 1) at
20 m high above ground. Positive and negative numbers for upward and downward fluxes, respectively.

( a) Water content at 1.28cm (b) Water content at 13.86cm
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Fig. 3. Diurnal variation of water content in soil layer at (a) 1.28 cm and (b) 13.88 cm in depth.
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Fig. 4. Vertical profiles of (a) potential temperature and (b) total turbulent kinetic energy (TKE) at

14:00LST.
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Fig. 5. Vertical profiles of various tetms in the trasport equation of TKE af 14:00LST for (a) C1, (b)
(2, and (c) 3. M1 for the rate of temporal change, M2 the turbulent diffusion, M3 the production due

to drag, M4 the shear production, M5 the buoyaney production, and M6 the dissipation rate.
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