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Summary 
The aim of the work is to present results of almost 12 years of eddy-covariance measurements of turbulence 
characteristics in Lodz, central Poland. Lodz is a third largest town in Poland with population around 750 thousands. 
As it is located on a flat area, far from large water reservoirs and it is characterized by regular city arrangements with 
a clear roof level, the town is a good polygon for urban studies. Two measurement sites (Lipowa and Narutowicza) are 
located in the core of the city centre.  The sensors heights (37m and 42m respectively) exceed mean roof level more 
than two times at both sites. The data are collected in 1 hour files and turbulence characteristics are calculated for the 
same time intervals. The high quality of the data is ensured by different stationarity tests and careful data selection 
procedure.  In last three years turbulence intensity and sensible heat flux are measured on a path of 3.2 km over a city 
centre with the aid of scintillometer BLS 900. On the base of available data integral and spectral characteristics of 
turbulence, like normalized standard deviations of wind components, temperature, water vapour and carbon dioxide 
concentration as well as normalized spectra of these variables are calculated. The data from Lodz show general 
agreement with Monin-Obukhov similarity functions commonly used in literature. 

Analyzing dependence of normalized standard deviations on stability parameter we observe in unstable conditions than, 
normalised standard deviations of wind components, humidity and CO2 concentration have a power law exponent of 
±1/3 in the free convection limit, and approaches a constant value in close to neutral stratification. For stable 
conditions, the constant value approached for the neutral limit remains the same for humidity and CO2 concentration  
and increases  for the wind components. Normalised standard deviation of temperature fits the –1/3 law in free 
convection limit, approaching a constant value in stable limit. 

Spectra and cospectra follows -2/3 law for spectra and -4/3 law for cospectra in the inertial subrange. We also 
observed progression towards higher frequency of the spectral and cospectral peak with increasing stability. On the 
base of spectra shape the non-dimensional dissipation rates of turbulent kinetic energy, φε, ware calculate as a function 
of stability parameter, ζ. In contrast to the Kansas experiment  in unstable conditions φε

2/3(ζ )/ φε
2/3(0 ) first decrease 

from 1 at ζ =0 to a minimum approximately at ζ =-0.25 and next increase with more negative ζ. For the stable 
conditions φε

2/3(ζ )/ φε
2/3(0 ) follows  standard function. 

  


