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Conclusions

• High vertical resolution (45m) 

measure-ments of spectral width and 

wind are used to study the diurnal 

variation of eddy dissipation rate.

• The eddy dissipation rate shows a

strong diurnal variation the value of

which peaks during afternoon hours.

• An association among surface

temperature , eddy dissi pation r ate

and verti cal velocity shows that

convection incr eases the value of

dissipation rate at the boundary layer.

• Subsequent studies of this nature

from this radar facility are expected to

provide deeper insights i nto

turbulence obser ved over tropics in

the future.Acknowledgement
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Fig 2. Vertical profile of eddy 

dissipation rate derived from 

Doppler width.

Fig 3. Diurnal variation of Eddy 

dissipation rate observed on 

October.

Fig 4 . Diurnal variation of surface 

temperature and eddy dissipation 

rate (observed at  900 m).

• The maxi mum values of eddy

dissipation rate are obser ved in the

Planetar y boundar y layer bel ow 1 km

(Fig.2)

• Eddy dissipation rate  shows  diurnal 

variation the value of which peaks 

during afternoon hours in the tropical  

boundary layer.

• A positi ve corr elation is seen

between temperature and Eddy

dissipation rate.

• The surface temperature and eddy

dissipation rates show coherent

fluctuations
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Introduction

• 205 MHz stratosphere-troposphere (ST) wind profiler radar: A unique and novel

radar set up at Cochin (10.04˚N;76.33˚ E) India.

• The radar provides accurate three-dimensional wind profiles for an altitude range of

315 m to 20 km.

• This work looks into the diurnal variation of turbulent eddy dissipation rate derived

from 205 MHz radar observations.

• Factors which affect diurnal variation of eddy dissipation rates at boundary layer are

explored.

• Eddy dissipation rates have been derived using spectral width method.

• The profiles of spectral width and horizontal wind observed throughout a 6 day

period during October 22-27,2016 have been used in the present study. The vertical

resolution of the data used in the present study is 45 m.ave been derived using spectral width method.

Measurements

Fig. 1: An aerial view of the 619 element 205 MHz Wind profiler Radar atop the ACARR institute at Cochin.

Methodology

Observed Doppler width from the radar is corrected for beam and shear broadening 

using the following  formula
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Results

Fig 2. Vertical profile of eddy dissipation rate.

• The maximum values of eddy dissipation rate are observed in the Planetary

boundary layer below 1 km (Fig.2).

• Eddy dissipation rate shows diurnal variation the value of which peaks during

afternoon hours in the tropical boundary layer (Fig.3).

• A positive correlation is seen between temperature and Eddy dissipation rate

(Fig.4).

• The surface temperature and eddy dissipation rates show coherent fluctuations.

Conclusions

• High vertical resolution (45m) measurements of spectral width and wind are used to 

study the diurnal variation of eddy dissipation rate.

• The eddy dissipation rate shows a strong diurnal variation the value of which peaks

during afternoon hours.

• An association among surface temperature , eddy dissipation rate and vertical

velocity shows that convection increases the value of dissipation rate at the

boundary layer.

• Subsequent studies of this nature from this radar facility are expected to provide

deeper insights into turbulence observed over tropics in the future.
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Fig 3. Diurnal variation of Eddy dissipation

rate observed on 𝟐𝟒𝒕𝒉 October 2017.

Fig 4 . Diurnal variation of surface temperature 

and eddy dissipation rate (observed at  900 m).

Fig 5. Diurnal variation of vertical velocity at 1 km,   

positive (negative) values refer to the ascending 

(descending) motion.
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where 𝜃 = half  Power beam width ,  𝛼= Zenith angle ,  ∆𝑅= range resolution , V= horizontal wind speed ,

𝛿𝑉

𝛿𝑍
= Vertical wind shear.

From the corrected Doppler width Eddy dissipation is calculated using

∈ = 𝐴−3/2𝑁𝜎𝑡𝑢𝑟𝑏𝑐
2

Where A  = 1.6, Kolmogorov constant, N  = 0.018 rad/s, Brunt Vaisala frequency
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