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LETTERS TO THE EDITOR 
.. 

ON THE HEIGHT CONTROL OF THE ONSET 
OF EQUATORIAL SPREAD·F 

RATHElt extensive information exists in literature on 
the morphology of spread .. F (a.ppearance of diffuso 
echoes 2.t F-region hjghts on ionogr2.nls) at equatorial 
12.titl'des. Tt.e origin of equ2.toria.l spre~.d-F is 
widely considered to be due to partial reflections from 
small field aligned irregularities in F-region ionization1• 

However, the physical processes responsib 10 for the 
initiation and me.intenC'.nce of the irregularities that 
cause spread-F are yet to be established. The pheno .. 
menan of equatorial spread-F is now being studied 
with renewed emphasis in view of its effect on VHF 
and UHF radio wave propagation and the recent 
interests in transionospheric radio wave propagation. 
As far as the synoptic studies from ground based 
ionosonde data are concerned, the current approach 
is to make Use of the original ionogratn data (instead 
of the earlier prE.ctice of sing published foF2 data) 
to gain a better insight into the phenomenon2-,. 

One of the well documented features of equatorial 
sprC2.d-F is the close 2.ssoci2.tion of its onset time ~.nd 
occurrence with the post-sunset rise of the P"regionZ,s-7. 
From So comparative study of the average nocturnal 
variation of h'F on nights with and without spread-F 
Rao8 inferred the presence of a threshold height of 
a.bout 400 km for the ocCUrrence of spread-F in the 
post st.:.nset period, around a period of hi~ solar 
activity. The VHF see.tter observations of Farley 
et al.9 also indicate that the bottom of the F .. region 
is to be above some threshold altitude for the irregu. 
larities and hence spread-F to manifest. In a very 
recent detailed study,10 we have found that there is· 
no particUlar threshold height for the bottom of the 
P-regioD, for the onset of eqUatorial spread-F in the 
post sunset period, under high sunspot ~.ctivity condi­
tions .(mean SUDSPOt number = 185). This prompted 
us to fUrther examine the height dependence of the 
onset of equatorial sprez.d-F under low sunspot f.cti. 
vity conditions, because the behaviour of equatorial 
ionosphere is known to be mal kedly different at low 
sunspot fctivity compared to J-.igh sunspot activity 
conditions. The study is bfsed on the original qU2.rter 
hourly ionogram de.ta e.t Kodaikam.l (Oeo. Me.g. 
Lat. O'6°'N, Dip 3'50 N) for a two year period, Js.n. 
1963-Dec. 1964. of low sunspot f.ctivity (me2.n sun­
spot number = 19). The analysis essentially consisted 
of a careful examination of the quarter hourlY iono. 
gram data in' the post sunset period and the values 
of b' F at the first post sunset 8.ppearance of spread .... F 
are noted down for individus.l nights. The value of 
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h' F is t2.ken to represent the true height of the bottom 
of the P"region following accepted practice. 
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FlO. 1. Mass plots of h' F correspondinl; to the 
first post sunset appearance of spreR.d-F at Kodai· 
kpn.al during the period: J2.nuary 1963-Deccmber 
1964. 

In Fig. 1 8.re shown mass plots of h' F at the time of 
the first post sunset appeara.nce of spread-P corres­
pendjng to individual nights, as a function of plane­
tarY geomagnetic index,' Ap. The mass plots are 

. drawn as a function of Ap because the post sunset 
behaviour of h' F at equatorial latitudes is known 
to be influenced by geom8.snetic activity and hence 
could contribute to variability in the values of h' F 
on individual nigh ts. The season-wise breakup is 
felt necesse.rY as the earlier work of Rao 8 indicates 
tIle OcellI rence of spreE.d .. P associated With different 
heights of the F-region to be dependent on season. 
Further, it is felt desir2.ble to eX2.mine Ill2.ss plots 
of h' F' sepf.:rate]y for different types of sPread.F 
configurations in view of our observation that the 
spread-F configuration is not the same on individual 
nights at the time of the onset. This is all the more 
appropriate as the VHF scatter observations of Farley 
ttal.8 refer to a pc.lticv.Iar type of spread-F wr.erein 
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inegularities are present only ·".t the bottom of ,the 
F-region. In tbis study, spread-F configurations at 
the time of onset are divided into three groups: range, 
complex and frequency. The range group consists 
of two types of configurations, one wherein spreading 
is present only at the low frequency end of the F .. 
layer trace with clear Cll t foF2 cusps and the other 
wherein spreading is present over the entire frequency 
range of the F-layer trace. The frequenc} group 
represents the configuration wherein spreading exists 
only at and around the critical frequency of the F .. 
region. Configurations which do no! fall either into 
range or frequency group are taken as complex .. 

It can be clearly seen from Fig. 1 that there is 
considerable scatter (1.00-140 km) in the values of 
h' F at the time of onset of spread-F irrespective of 
season and the type of spread-F configuration. This 
behaviour, which is verY much similar to the one 
we have observed recentlylO for high sunspot activity 
conditions, establishes the absence of any particular 
threshold height for the bottom of the F-region for 
the onset of equatorial spread-F. In an earlier stl:dy, 
we have found that there is no particular threshold 
height for the bottom of the F-region for the SUs­

stenance of equatorial spread-F.ll It is therefore 
concluded that the conset and sustenance of equa .. 
toriCl.1 spread-F does not uniquely depend cn the 
height of the F-region. Any theoretical study of 
equatorial spread-F has to take into account this 
feature. 
Indian Inst. of Astrophysics,­
Kodaikana1 624 103, 
April 15, 1978. 
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