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Isolating the Coherent Structure in Atmospheric
Turbulence in the Rough Urban Canopy Layer
by Using Continuous Wavelet Transform

Chen Jiong'” , Zheng Yongguang® , and Hu Fei"
1) (State Key Laboratory of Atmospheric Boundary Layer Physics and Atmospheric Chemistry ,
Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029 )
2) ( National Meteorological Center, China Meteorological Administration, Beijing 100081)
3) (State Key Laboratory for Severe Storm Research, School of Physics, Peking University ,
Beijing 100871)

Abstract Presence of coherent structures in turbulent shear flows is a great finding in turbulence research,
which shows the orderly flows in turbulence seeming fully random. These coherent structures play an important
dynamical role in fluctuation’s generating and developing. It is necessary to detect and isolate the coherent
structures from the turbulence signals. We have decomposed atmospheric turbulence signal into large scale ed-
dies which include coherent structures and small eddies which is stochastic by using Fourier digital filtering. In
this paper, wavelet energy computed for the three components of the velocity fluctuations appears to have local
maximum values at certain time scales, which corresponds to the scales or frequencies of coherent structures.
Then we extract the coherent signals from the large scale vortex at this scale by inverse wavelet transform formu-
la. This method provides an objective technique for examining the turbulence signal associated with coherent

structures in atmospheric boundary layer.

Key words:  atmospheric turbulence; coherent structure; wavelet analysis



