Future Weather Data for Building Thermal Load Calculation Using Regional Climate Model

Research background: Weather data for climate change and building thermal load calculation

Building heat load calculation using meteorological data is implemented to realize design suitable for climate. Weather data for building heat
load calculation is created based on observation weather data from past to present. However, buildings have been in use for decades, and
climate change progresses during that period. In pursuit of energy savings over the building's lifecycle, designing a building adapted to climate
change in order to maintain comfort in the future. To that end, future weather data for building thermal load calculation based on future

prediction is indispensable.

Research purpose: Creation of future weather data for building heat load calculation
The purpose of this research is to prepare future weather data for building thermal load calculation. To aim at realization of architectural
design adapted to the future climate.

Research method: Utilization of dynamical downscaling

We will prepare future weather data for building thermal load calculation by dynamically downscaling future climate data by the global
climate model (GCM) by the regional climate model (RCM). In this research, GCM MIROC (Model for Interdisciplinary Research on Climate)
Ah, and WRF (Weather Research and Forecasting model) as the regional climate model.
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Future Weather Data for Building Thermal Load Calculation Using Regional Climate Model

Analysis by dynamic downscaling Obtaining meteorological data
It is possible to obtain data on all weather elements necessary for building thermal load calculation by mechanical down scaling.
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Frequency distribution of each weather element (August 2001 - August, Tokyo)
Development of suitable bias correction method
Since the analysis value of the climate model necessarily o | " Observation = Observation
. . . . —+— before bias correction /\ 4 —+— before bias correction
includes systematic error (bias) due to roughness of resoluti - after bas corection using average and “ . after bias correction using average
. . . . . . 1 standard deviation 3.5 ] _ _
and inaccuracy of parameterization, bias correction using ” o ~« after bias correction using QM
observation weather data was carried out. 5 5 e
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Bias correction of equation (1) based on average value and standard deviation Water vapor pressure . (hPal _ _ Solar radiation  {M.J/n’]
assuming normal distribution and bias correction of equation (2) using Frequency distribution before and after bias correction of water vapor pressure and total
quantile mapping are appropriate for temperature and humidity. solar insolation amount (August, 2006 - 2010, Tokyo)
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