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ABSTRACT 
 

Radar received echo power is a function of zenith angle and it is often observed that the received power 
strongly decreases as the radar beam is pointed away from the zenith and the phenomenon is known as aspect 
sensitivity of the radar. VHF radar observations often show the presence of multiple layer structures in the vicinity of 
tropical tropopause (14-19 km), and one of the important characteristics of the VHF radar echoes in the vicinity of the 
tropopause is that they are highly aspect sensitive, indicating the anisotropic nature of the refractive index fluctuations. 
It has also been found that these layer structures are due to strong temperature gradients in this region. 

In this paper we examined the signature of the VHF radar echoes related to tropical cyclone and convection. 
For this we have conducted an experimental campaign using VHF radar located at Gadanki (13.5o N, 79.2o E) on 
December 12-14, 2003 for cyclone and May 31, 2004 for Convection. Radar beam have been steered from ±20o in East-
West and North-South plane with an interval of 2o each.  This will provide the volume imaging with a height resolution 
of 150 meters and time resolution of 12 minutes in each plane (East-West and North-South). The observations show 
that during cyclone the echoes are isotropic in the vicinity of the tropopause in contrast to its normal behaviour, i.e. the 
received echo power in off-zenith angle is more or less equal to the zenith-received power. During such events, the 
vertical velocity is observed and found to be less than 1 m s-1. On contrary, during the convection, such isotropic 
behaviour has not been observed in association with vertical velocity as high as 10 m s-1. However, during convection 
strong signal have been observed, where the convective system is formed, which is expected. Spectral width, which 
indicates the turbulence nature, is also examined for these cases. During cyclone, the spectral width is comparatively 
more to the normal case. Wind shear as observed from the radar observations show the existence of strong wind shear at 
the proximity of tropopause during the occurrence of convection. These observations clearly suggest that tropical 
cyclone affects the stability of the atmosphere in the vicinity of the tropopause much rigorously than that of tropical 
convection, though the vertical velocity is to low. The stability of this height region has been characterized in terms of 
VHF radar echoes and the results will be presented in detail in the workshop.   

 


