Effects of station relocation in the aa index
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Earlier studies have shown that the long-term measure of geomagnetic activity, the aa index, is
inhomogeneous and depicts an excessively large (about 12 nT) centennial increase. This has
preliminarily been suggested to be due to possible station intercalibration problems in 1957 when
the northern aa station was changed from Abinger to Hartland. In the present paper we show that
the 3-hourly aa index time series is not uniform but includes systematic jump-like changes in the
distribution of the various aa values with each change of stations in 1920, 1926, 1957, and 1980.
We estimate how large a change to the aa index was caused by each particular aa value. We find
that the changes to the aa index due to different ranges of activity are smooth and fairly similar
for all jumps. In 1957 the largest aa values had, at the expense of more moderate aa values, a
relatively larger contribution to the jump than in other station changes because the relative
station coefficient was somewhat larger in 1957, leading to larger spreading and a higher average
level of aa values during the period of higher solar activity. However, while this difference could
cause a slight overestimate of the aa values, we find that the total changes in the aa index over
jumps are in agreement, in both sign and magnitude, with the solar cycle variation. So it is
unlikely that the excessive increase of the aa index would be due to erroneously estimated
station coefficients. The importance of correct determination of zero level for the magnetic
variations is discussed.
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B psae nyGnukanuii OblJI0 BbICKa3aHO NPEATNONIOKEHUE, YTO caMblif JUIMHHBIN 160-1eTHUH psij
aa MHJEKCa TeOMAarHUTHOW aKTMBHOCTH HEOJHOPOJICH U TOKa3bIBaeT HEOOOCHOBAHHO OOJIBIION
(oxomno 12 HT) MONOXKUTENBHBIA TONTOBPEMEHHBIA TPEHII, MPHYUHON KOTOPOTO MOXKET OBITh
HETOYHas MepekanuOpoBka uHAekca B 1957 rogy, korja B CEBEPHOM MOJYIIAPUUA CTAHIUS
AOuHrep Oblna 3aMeHeHa cTaHiuel Xapiaana. B manHoi pabore moka3piBaeTCs, aHAIM3UPYIOTCS
BCE MHTEpBajbl U3MEHEHUS 3-4acOBBIX 3HAYCHMM aa MHIEKCAa M IO0Ka3bIBACTCSA, YTO BHYTpPHU
MHTEPBAJIOB NIPUCYTCTBYIOT CUCTEMATHUECKUE CKAUYKH — M3MEHEHMsI paclpeiesieHUs] 3Ha4YCHUMN
aa, KOTOpbIE IIPUYPOUYEHBI K roAaM cMeHbl ctanimi B 1920, 1926, 1957 u 1980 rr. Ilpu stom
M3MEHEHHUE TOJI0BbIX 3HAUEHUH aa MHJEKCA OCTaeTCs I1aIKUM, HECMOTpPS HAa CMEIIEHNE YPOBHEN
F€OMarHUTHOM akTUBHOCTU. [lo cpaBHEHUIO C APYyruMu rojgaMu cMeHbl ctaHiuii B 1957 r. B
KaJIMOPOBOYHBIN KO3(PPHUITMEHT BHOCWIN BKJIAJ 00Jiee BHICOKHE 3HAUYCHUS aa, MMOCKOJIbKY CMEHa
CTaHIMM TPOMU30LJIA B IIEPUOJ BBICOKOM COJIHEYHOM AaKTHMBHOCTHM, HO M B 3TOM CIy4ae
M3MEHEHHNE BEJIMYMHBI aa UHIEKCA MPOUCXOJWIO B COOTBETCTBUM C COJIHEYHBIM LIUKIOM. Takum
oOpa3oM, KaauOpoBKa aa WHAEKca, MpoBeJeHHas Maiio, BIIOJIHE aKKypaTHa, a IOJTOBPEMEHHbIN
TPEH MMEET €CTECTBEHHYIO Ipupoay. lIpoBeneHHbI aHanM3 MOAYEPKUBAET BaXKHOCTh
KOPPEKTHOTO OIPENEIEHHs HyJIEBOIO YPOBHS.
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