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Measurement of Characteristic Parameters of

Atmospheric Turbulence in Taoyuan and Yilan Area

Min-Szu Chien', Shih-Chiao Tsai? and Yung-Ching Lin?

'The Weather Center, R.O.C.A.F.,
2 Department of Environmental Information and Engineering,

Chung Cheng Institute of Technology, National Defense University.
Abstract

Based on the collection of atmospheric parameters in Taoyuan and Yilan, the structural constant
of the atmospheric refractive index (C,?) was calculated, and the relevant data was corrected and
sorted out, and its monthly distribution model was established by monthly statistical analysis; at the
same time, the comparison of various quantities in the past The method of measuring Kolmogorov's
C.2, and analyzing the difference of its value under different seasons and turbulence intensity; in
addition, using the high time resolution atmospheric parameter profile data obtained by radiosondes,
temperature and humidity radiometers, etc., to calculate the vertical profile of C,> The distribution is
compared with the theoretical model to further establish the correlation between the possibility of
turbulence occurrence and the change of C,? vertical profile, which is expected to enhance the
understanding of the vertical structure of atmospheric turbulence.

In this study, four sets of ultrasonic wind anemometers and thermohygrometers were installed
in Taoyuan and Yilan to collect atmospheric parameters such as wind direction, wind speed,
temperature, humidity, and air pressure every second, and use the two-point temperature structure
function method and the two-point atmospheric refraction index Calculation of C,? by perturbation
method to compare the consistency or difference of different methods; in addition, a scintillation
meter is also set up at the double-point position, by measuring the C,? on the double-point path, and
combining the measurement results with the double-point atmospheric data calculation C,? is
compared and verified, and the results show that the magnitudes of the two are the same, and the
range of numerical changes is quite close. The statistical results show that C,> shows a seasonal
distribution of lower in winter and higher in summer, and the value in the day is relatively high; A
certain degree of credibility. In addition, this study also selects the case where the C,? value has
significant diurnal variation for analysis, and explores the relationship between the change trend of

the value and the weather system. Important conditions for turbulent flow physical quantities.

Keywords: Boundary Layer, Atmospheric Refractive Index Structure Constant, Clear Air
Turbulence, Ultrasonic Wind Anemometer, Temperature and Humidity Radiometer.
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