DEVELOPMENT OF A STATISTIC ALGORITHM APPLIED TO LES MODEL
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ABSTRACT

The main objective of this work is to develop a statistical algorithm to process all
the data generated by the Large-Eddy-Simulation model (LES) in real time. The
simulation analyzed here was based on the day-time convective period. Mainly the
temperature, specific humidity and velocity components were analyzed. The new
statistical algorithm generates all the first and second order statistic moments for
“u,v,w,0,q”, and the components of TKE equation. All these parameters were developed
to the resolved and sub-grid scale. The preliminary results indicate a good agreement
with the expected vertical and temporal profiles.
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INTRODUCTION

A model which explicitly simulates the large eddies and parameterize the small is
called a LES model, (Moeng, 1984). Using this kind of model is possible understand the
PBL most important behaviors like momentum, temperature and humidity turbulent
fluxes. The LES code used in this work was proposed by Moeng (1984) and improved by
Sullivan (1994) mainly in the sub grid scheme. Understanding this kind of model is
possible to simulate several conditions of the planetary boundary layer (PBL) over a
stable, neutral or convective situation. The particulates, momentum, temperature and
humidity fields, develop a critical role in the environment and can be simulated using
LES; see Marques Filho, 2004 and Lu, 2005. These features become the LES an excellent
choice to simulate the PBL phenomena.

The main objective of this work is to use the LES model to characterize the
proprieties of the Convective PBL, over a horizontally homogeneous domain; moreover a
real time statistical algorithm will be implemented to eliminate any kind of post-

processing.
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METHODOLOGY
The simulation presented in this work was generated for a convective PBL, over a spatial
domain of 10x10x2Km using 96 grid points, = 105m horizontally and 21m vertically.
This work simulates 8 hours of convective PBL, (1s time step), and the computer
processing time is about 12 hours using a DELL-R900 Intel 2-quad (8 cores total) 12Gb
RAM and 1.2 Tb HD. Some improvements were added to LES code, like a real time
momentum, humidity and temperature horizontal fluxes calculation; the time evolutions
either were improved. An especial overview will be give to the humidity and temperature.
RESULTS
The simulation results is displayed in the figure 1(a,b). The figure 1a shows the main
temperature and humidity vertical profiles. The figure 1b shows the humidity and

temperature turbulent vertical fluxes.
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Figure 1: a-) Temperature and humidity vertical profile; b-) Turbulent vertical fluxes of humidity and

temperature, (normalized by the characteristic scales). The results are displayed hourly.

The figure 1(a,b) presents the temperature, humidity and vertical turbulent flows
expected profiles for a convective PBL during all the day-time period. These results
indicate that the statistic algorithm perform satisfactorily in the preliminary simulations.
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