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The effeds of the daraderistics of the interplanetary medium on the radar scdtering
occurrence, related to the whole aray of SuperDARN radarsinstall ed in the northern hemisphere, have
been studied over the yeas 1997and 1998.

Data Analysis.

The parameters of the interplanetary medium considered here ae measured by the WIND
satellit e and they are: (a) the solar wind proton density (N); (b) the solar wind speed (Vsw); () the
interplanetary magnetic field (IMF).

Usingthe WIND measurementsof theIMF and d theV sw, wehave cdculated themerging eledricfield,
E-merg.

E-merg=Vsw*Bt*sin2(¢/2)

Where Bt isthe projedion d the IMF onthe Y-Z GSM plane, and ¢ isthe angle between B, andthe Z
axis.

All the measurements (echoes) fromall the six radarsavail ablein thenorthern hemisphere & the
time of this dudy were considered at eady UT (Universal Time) time. Groundscater wasrejeded based
onits gedral charaderistics. For the cédlsof al radars considered together, theratio, R, of the number
of ‘significant’ edhoes (echoes with asignal-to-noise, SN, above 6 dB), Ns, versus the total number of
soundngs, Nt, was cdculated eadr 6min UT intervas (i.e., threetimes the time resolution d the
scanning). This parameter, R, is representative of the rate of the scattering occurrence

R = E:adars Zneams Z::ells(NS) / Z:adars Zbeams cells(Nt) (1)

We have mnsidered the variation of R, dR, oltained after the subtradion d the average daily
moduation cdculated over one-month intervals. In the following we consider 6R instead of Ritself, in
order to excludethe dfedsduetothefad that theradarsdo nd cover uniformely all | ongitudelocations
and that they rotate during the 24 hous of the day.

OR (UT) =R (UT) - R_average (UT) 2

R and R_average can be cdculated separately for cdls located at diff erent magnetic latitude
ranges. Thuswe spedfy the CGM (Correded GeoMagnetic) latitude of R and6R . Moreover, by taking
into acourt only radar cdlslocaed at spedfic MLT locaions, R and R can be mmputed for spedfic
MLT ranges.

Figure 1 presents aplot vs. UT of the interplanetary proton density (N), the solar wind speed
(Vsw), theIMF Bz componrent, the E-merg, andthe variation d therate of scattering occurrencefor the
latitude 60-67 CGM (R60-67); the verticd datted lines indicae the interplanetary CME event on May
15,1997.A very strong correlation is observed between R and E-merg or B, negative. No time shift
between the solar wind data and ionospheric measurements. A shift of the order of one and helf hour
gredly enhances the arrelation.

Statistical results

Thetimeinterval considered in the present study isrelated to the two yeas 1997and 1998 For
this periodthe correlation coefficients, p, between dR andthe diff erent parameters of the interplanetary
medium were cdculated. No significant correlation coefficients (of the order of 0.2 a smaller) were
obtained for N or Vsw. Onthe ntrary, the correlation coefficientsfor the negative IMF Bz andfor the
E-merg were foundto be statisticdly significant.

Wecd culated the correlationcoefficientsp separately for thediff erent seasons: winter (January,
February, November and Decanber of 1997and 1998, equinox (March, April, September, October of
1997and 1998, and summer (May, June, July and August of 1997and 1998 and for diff erent values



of CGM latitudes. Figure 2 present an example of a scater plot of R asafunction o E-merg for the
different seasons of 1997.The correlation coefficient varies between 0.56and 0.62showing a strong
correlation between these two parameters.

Figure 3 presentsthe wefficients p of the crrelationsbetween negative IMF Bz or E-merg and
OR, cdculated over 7-deglatituderangescentered at theindicated CGM latitudefor thediff erent seasons.
It shows adeaease with magnetic latitude for all seasons, nocorrelation around 73 latitude whatever
the season and a small anticorrelation at latitudes higher than 76> mostly for the winter. The values of
p for the higher latitudes must be taken with care due to the deaease in the number of points.

Figure 4 presents the correlation coefficients p between negative IMF Bz or E-merg with 6R
computed on 3hou MLT intervals centered at theindicated MLT for the latitude range (60-67) CGM.
Thecorrelationcoefficientsarenea avalue of 0.3andrather independent of theseasonandMLT. While
for alatitude range (67-74 CGM, na shown here) there is no correlation except nea 12 MLT for al
seasons. Thisfeaure may berelated to the southward motion d the ausp regionwith increased magnetic
adivity.

Finaly figure 5 illustrates the histograms of the distributions of the values of al the
interplanetary parameters during the winter months of 1997and 1998(an interplanetary/groundbased
delay of 1.5 how was considered). These histograms are shown separately for diff erent ranges of values
of R computed in the latitude range (60, 67 CGM : (a) grey columns report results for negative value
of 8R, which means that the scatering occurrenceis lower than its average; (b) white wlumns report
resultsfor &R > 0.3,which meansthat the scattering occurrenceis sgnificantly higher than its average.
For 8R > 0.3,a dea shift towards higher values of E-merg and regative Bz is shown, in agreement with
the correlations previously found. There is nealy no overlapping between the two dstributions.
Moreover Figure 5 shows that a shift of the distributions of N and Vsw towards higher values is also
observed for higher values of 6R, although the dfed islessimportant. Simil ar results are obtained for
the summer and equinox periods.

Althouwgh, the aorrelationcoefficientsof SR with N andwith Vsw arefoundto benat significant,
theresultsreportedin Figure 5 show that, however, thesetwo parametershave an eff ed onthe scatering
occurrence. This could be the signature of the dfeds of kinetic presaure.

Conclusion
1. A higher 6R is assciated with higher values of N, Vg, E-merg and more negative B,,.

2. Thelinea correlations of 6R with negative IMF B, or E-merg are significant at nominal auroral oval
latitudes, independent of the season.

3. The mrrelation o 6R with N or Vg, are foundto be not significant.

4. At latituderange 60-67 CGM, the wefficients of the considered correl ations are not dependant onthe
MLT.

5. At latitude range 67-74 CGM, a rather significant correlation is found oty aroundmagnetic locd
noon,inasociationwiththelocation d theground pojedion d the aggregate ausp/mantle/low-latitude
boundry layer region.
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