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Urban metabolism modeling has advanced substantially during the last years due to the increased detail in
mesoscale urban parameterization in meteorological mesoscale models and CFD numerical tools. Recently the
implementation of the “urban canopy model” (UCM) into the WRF mesoscale meteorological model has
produced a substantial advance on the understanding of the urban atmospheric heat flux exchanges in the
urban canopy. The need to optimize the use of heat energy in urban environment has produced a substantial
increase in the detailed investigation of the urban heat flux exchanges. In this contribution we will show the
performance of using a tool called MICROSYS (MICRO scale CFD modelling SYStem) which is an adaptation of



the classical urban canopy model but on a high resolution environment by using a classical CFD approach. The
energy balance in the urban system can be determined in a micrometeorologicl sense by considering the
energy flows in and out of a control volume. For such a control volume reaching from ground to a certain
height above buildings, the energy balance equation includes the net radiation, the anthropogenic heat flux,
the turbulent sensible heat flux, the turbulent latent heat flux, the net storage change within the control
volume, the net advected flux and other sources and sinks. We have applied the MICROSYS model to an area of
5 km x 5 km with 200 m spatial resolution by using the WRF-UCM (adapted and the MICROSYS CFD model. The
anthropogenic heat flux has been estimated by using the Flanner M.G. (2009) database and detailed GIS
information (50 m resolution) of Madrid city. The Storage energy has been estimated by calculating the energy
balance according to the UCM procedure and implementing it into the MICROSYS tool. Results show that
MICROSYS can be used as an energy efficient tool to estimate the energy balance of different urban areas and
buildings.
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