Online determination of the quiet daily geomagnetic variation

A.S. Janzhura, O.A. Troshichev
Arctic and Antarctic Research Institute, St. Petersburg, Russia
E-mail: alex j@aari.nw.ru

A new automatic running method for derivation of the quiet daily geomagnetic variation — “quiet
day curve” (QDC) is described. The method consists in the automatic distinction of the quietest
periods using the geomagnetic variations parameterization, calculation of the proper quiet daily
variation for certain days, reconstruction of QDC for each day of the elapsed period, and
extrapolation of QDC for the subsequent period. The method ensures statistically reliable QDCs
during the epoch of the solar activity maximum if the time interval used for derivation of QDC is
not less than 30 days. The method of the running QDC calculation implies the uninterrupted
calculation of the QDC resulting from the continuous 1-day forward shift of the 30-day interval.
The method makes it possible to derive automatically and on-line the quiet daily variation in the
polar caps, where northward interplanetary magnetic field generates the specific magnetic
disturbances, which can be the largest just during periods of the planetary magnetic quiescence.
It is the main advantage of the running QDC method over other known methods. It is shown that
along with the seasonal (from month to month) and the solar cycle (from year to year) changes,
the QDC amplitude is modified on a time scale less then a month following solar activity flashes.
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OnuceiBaeTcs HOBBIM aBTOMAaTHYECKMM METOJ ONEPATUBHOIO pacyéra CIOKOMHOW CyTOYHOU
Bapuanuu reomarauTHoro moss (“quiet day curve” — QDC). Meton «ckombasimero QDCy»
BKJIIOYAET aBTOMATUYECKOE BbIIEICHHE HauOoJiee CIIOKOMHBIX BPEMEHHBIX CETMEHTOB 3a
paccMatpuBaeMblii WHTEpBa BpemeHU (~30 mHEW) myTéM NpUMEHEHUs IapaMeTpU3aIiu
F€OMarHUTHBIX BapUAIlUi, BBIYUCICHHUE COOTBETCTBYIONICH CIOKOMHOW CYTOYHOM BapUalluu JJIsl
ONpeneneHHbIX OHEeH, pekoHCTpykuuioo QDC s KaIoro JHs MNpOIIENIIEro WHTEpBaja, U
skcrpanosinuioo QDC Ha nocneayroomuii uHTEpBasl. MeTo BeUUCIEHUs «CKoab3smero QDCy
nojapasymeBaeT HenpepbiBHbIN pacuét QDC 3a kax bl 30-AHEBHBIN MHTEPBaI C MOCTOSHHBIM
CABUIOM pacuy€éTHOW 0a3pl naHHBIX Ha 1 neHbp Brepén. [lokazaHo, YTO KpaTKOBPEMEHHBIE
YBEITUYCHUSI COJTHEYHOW AKTUBHOCTU (COJHEYHBIE BCHBIIIKH), MPUBOIAT K POCTY AMIUIUTYIbI
QDC ¢ BpeMeHHOI IIKajgol MeHee Mecsila, U 3TU U3MEHEHUS! HAKJaJbIBAIOTCS HA PETYJIsIpHbIC
Ce30HHBIE (OT Mecslla K MecsIly) U IUKINYecKHe (OT MaKCUMMyMa K MHUHHMYMY COJIHEYHOU
aktuBHOCTH) Bapuanmu QDC. Meton oOecrieunBaeT CTAaTUCTUYECKUA HAAEKHOE OIMEpPaTUBHOE
onpenenenue QDCs gaxe B 3MOXM MakCMMyMa COJIHEYHOM AaKTUBHOCTU. MeTon MO3BOJSET
aBToMatuyecku ompeaenart QDC B NONApHBIX MIANKax, TA€ B MEPUOJABl IUIAHETAPHOIO
MarHUTHOTO  CIIOKOMCTBUSI ~HMMEIOT MECTO WHTEHCHUBHBIE MAarHUTHBIE  BO3MYILECHUS,
TreHEepUpYEMbIe CEBEPHBIM MEXIUIAHETHBIM MarHUTHBIM nosieM (MMIT).



