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INVESTIGATION ON TURBULENT CHARACTERISTICS WITHIN URBAN CANOPY LAYER
BASED ON OUTDOOR EXPERIMENT USING FINE WIRE THERMOCOUPLES

O
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Aya HAGISHIMA, Ken-ichi NARITA and Jun TANIMOTO

The authors performed a field measurement on the turbulent characteristics of an urban canopy layer
over a cubical array using numerous fine thermocouples and nine ultra sonic anemometers. The time
and spatially fluctuations of air temperature were discussed comparing the instantaneous velocity under
the unstable condition. The result clearly showed that the passage of the microfront of temperature
above the canopy, which are correlate the sweep and ejection motions due to a turbulent organized
structure (TOS) developed within an inertial sublayer, in contrast, the temperature fluctuation below the

canopy height is less sensitive to the TOB.
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Fig. 1 Measured area.
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The black square and gray circle refer a measurement position of ultrasonic anemometer and thermocouple, respectively.
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Fig. 2 Instantaneous velocity components obtained above a cubical array under unstable condition (z/L =—0.82) using a ultra sonic anemometer.
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Fig. 3 Temperature fluctuation measured in the lines A-A’ and B-B’ shown in Fig.1.  The horizontal and vertical axes refer the time and position coordinate
of mean direction scaled by the cube height x / /, respectively. The fluctuation of temperature shown on colour bar is subtracted from time-averaged values
of each measurement points in the 60 seconds.
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Fig. 4 Temperature fluctuation measured in the vertical line E-E’ shown in Fig.1.
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Fig.5 Pre-multiplied spectra obtained at 2H (point C) in COSMO under
unstable condition (z/L =—0.82) using a ultra sonic anemometer, plotted
on semi-log axis. An averaged spectrum obtained at 2H using three fine
wire thermocouples (referred as “TC av’) is also plotted as a reference.
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