
 
 

WHAT ARE THE SOURCES OF WHISTLERS? 
 

J. Lichtenberger(1), D.Hamar(1), Cs. Ferencz(2), 
O.E. Ferencz(1),  A. Collier(3) , A. Hughes(4) 

 
(1)  Space Research Group, Dept. of Geopys., Eötvös University,  H-1518 Budapest, P.O. Box 32, 

Hungary, 
 Email: spacerg@sas.elte.hu 

 (2) MTA-ELTE Research Group for Geoinformatics and Space Sciences, Eötvös University, H-1518 
Budapest, P.O. Box 32, Hungary, Email  spacerg@sas.elte.hu 

(3) School of Physics. University of KwaZulu-Natal, 4041, Durban, South Africa, Email: 
colliera@ukzn.ac.za 

(4)  As (3) above, but Email: HUGHES@ukzn@ac.za 
 
ABSTRACT 
 

Data from the LPATS South African lightning detection network are used in an effort to determine the 
causative sferic of  whistlers recorded  in Tihany (Hungary).  LPATS broadly covers, though not with 
uniform detection efficiency, the region, about Tihany’s magnetic conjugate, where there is a high 
probability of lightning.   Periods of  low (~1000) and high(~10000) whistler activity were used in the 
analysis.   Whistlers were recorded in Tihany (latitude 46.89N, longitude 17.89E, L=1.81) using an 
automatic whistler detector system (AWDA) [2] operating continuously. The timing accuracy of each 
system is about a millisecond.  LPATS detects only cloud-to-ground (CG) lightning strokes [1].   

In periods of low whistler activity about fifty percent of whistlers can be associated with a lightning 
strike (detected by LPATS) occurring  in an interval  of  0.1-1.1 seconds prior to the detected whistler. For 
a similar analysis during periods of high whistler activity only a few percent of whistlers can be associated 
with detected lightning discharges.  

The low incidence of  whistler-sferic association suggests that either the sferics are  
1. from distant thunderstorms, outside the detection region or 
2. that whistlers are being largely generated by cloud-cloud discharges not detected by  LPATS. 
A recent study [3] of lighting over Southern Africa shows that  possible sources outside the detection 

region are Madagascar and Equatorial Africa but these are far from  Tihany’s conjugate and we lean 
towards  explanation 2. 

This conclusion  is in conflict with the widely accepted opinion that CG discharges are the source 
of whistlers. It does   however  fit well with  theoretical calculations [4]  which show that a current sheet 
parallel to the lower edge of the ionosphere is particularly effective in  producing whistlers. This also 
supported by the observation evidences, namely the absence of the causative spheric on whistler recordings 
in lot of cases, that can be interpreted as the direction of current flow pointed towards the receiver. 
 This question plays important role in remote sensing of the dynamics of the plasmasphere  by 
whistlers and in monitoring the location of plasmapause. 
 
 
REFERENCES 
 
[1] N. Ndlovu and C.R. Evert, "Statistical analysis of data from an aged 
LPATS network", Internal Eskom Report, 2004  
[2] J. Lichtenberger, Cs. Ferencz, D. Hamar, P. Steinbach and L Bodnar, 
"Automatic Whistler Detector and Analyzer System," Geophysical Research 
Abstracts, Vol. 6,01390, 2004. 
[3] A.Collier, A. Hughes, J. Lichtenberger and P. Steinbach, "Seasonal 
and diurnal variation of lightning activity over Southern Africa and 
correlation with European whistler observations",    Submitted to URSI XXVIIIth 
GA, India 2005 
[4] Cs. Ferencz, O.E. Ferencz, D.Hamar and J. Lichtenberger, Whistler 
phenomena. Kluwer Academic Publishers, Dordrecht, 2001 
 


