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RESUMO

O meandro do vento horizontal ¢ um fenomeno que se manifesta de um modo
dominante quando a magnitude da velocidade do vento ¢ menor que 1.5 m/s. Nessa
condicdo, o vento horizontal médio apresenta um comportamento oscilatorio,
abrangendo todos os quadrantes horizontais e tornando-se dificil determinar a sua
direcdo. Como consequéncia, os modelos tradicionais aplicados a dispersao de
contaminantes na baixa atmosfera nao conseguem reproduzir corretamente o valor
observado da concentracdo de poluentes. Uma forma de analisar este fenomeno ¢
estudar a funcdo de autocorrelagdo da velocidade horizontal do vento, a qual
diferentemente de um estado de turbuléncia bem desenvolvida, apresenta lobulos
negativos. A partir da fun¢do de autocorrelagdo, em situagdes de meandro, € possivel
caracterizar as oscilagdes horizontais de baixa frequéncia. Essas fun¢des fornecem uma
importante escala de tempo, que ¢ o periodo do meandro. O emprego desse periodo de
meandro ¢ fundamental em modelos de dispersdo de contaminantes em situagdes de
calma de vento. No presente estudo, utilizando-se um conjunto de dados medidos por
um anemdmetro sdnico na frequéncia de 10 Hz, os quais foram coletados no sitio da
Universidade Federal de Santa Maria (RS-Brasil), determina-se o periodo de meandro a
partir da fun¢do de autocorrelacdo de Frenkiel e de um espectro de energia hibrido
constituido por graus de liberdade associados ao meandro do vento e a turbuléncia. A
partir desse método foi possivel determinar um periodo de meandro do vento horizontal
da ordem de 1500 s. Este valor caracteristico, associado ao tempo de existéncia do
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fendmeno de meandro esta de acordo com os valores encontrados por outros estudos.
Na literatura sdo discutidos valores de periodo de meandro que variam entre 1000-
2000s.

ABSTRACT

The meandering of the horizontal wind is a complex physical phenomenon associated
to low wind speeds. Generally, low-frequency fluctuations of the horizontal wind occur
when the wind speed is less than 1.5 m/s. In this condition, the average horizontal wind
presents an oscillatory behavior, covering all horizontal quadrants and therefore is more
difficult to define a mean plume direction. As a consequence, traditional models
applied to the dispersion of contaminants in the lower atmosphere cannot accurately
reproduce the observed concentrations of pollutants. A method to investigate this
phenomenon is to study the autocorrelation function of the wind horizontal velocity,
which unlike a well developed turbulence state, presents negative lobes. From the
autocorrelation functions, describing meandering movements, it is possible to
characterize the horizontal low-frequency oscillations. These functions provide a
relevant characteristic time scale, known as the meandering period. The use of this
meandering period is of fundamental importance in contaminant dispersion models
employed in low wind speed conditions. In this study, wind data obtained with a sonic
anemometer (sample rate of 10 Hz) located at Santa Maria (Federal University of
Santa Maria, RS-Brazil) was utilized to determine the meandering period. The
methodology is based on the Frenkiel’s autocorrelation functions and hybrid energy
spectra, which consist of degrees of freedom associated with the wind meandering and
turbulence. In this aspect, the Frenkiel autocorrelation function is used in a Fourier
transform to calculate the meandering spectrum, while the associated spectrum to a fully
development turbulence is evaluated from Kolmogorov theory. Using this approach a
meandering period of about 1500s was obtained. This characteristic value, associated
with the lifetime of the meandering phenomenon, is in agreement with the values found
in the literature which range from 1000 to 2000s.
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