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A geomagnetic field is subject to fluctuations of different time scales. In order to describe the
magnetic activity in the planetary scale there were established geomagnetic indexes: 24 hours' C-
index, three hours’ Kp-index, hourly indexes Dst, AE and others.

Let us note that the principal idea of the introduction of these indexes was to give equal
estimation of relative strength of disturbances in various observatories. However the more
detailed study of the morphology of geomagnetic disturbances and their sources shows that
various indexes of geomagnetic activity used nowadays show an activity of a geomagnetic field
not on the whole Earth surface but in its separate regions. In the process of research of solar-
terrestrial phenomena there emerged the necessity of simultaneous determination of the strength
of geomagnetic disturbances in all observatories of the world stations’ net i.e. an introduction of
new parameters independent of geomagnetic latitudes and longitudes becomes necessary.

To solve this problem a new geo-informational approach named “Discrete mathematical
analysis” (DMA), FCARS algorithm in particular, is suggested. The approach has been
developed by the Geophysical Centre of the Russian Academy of Sciences. The DMA is based
on fuzzy logic methods and is meant to study multidimensional arrays and time series.

The FCARS represents an attempt to model the logics of an interpreter who identifies “by eye”
anomalies in records. This algorithm is supposed to be used for the purpose of further automated
analysis of great arrays of data not analyzable by manual processing. The algorithm gives an
estimation of limits of anomalies sought and conducts morphological review of these anomalies
in form of initial, central and final stages with separation of strong and weak phases in the
central stage. A sufficient “flexibility” of the algorithm is provided by a wide set of
“rectifications” which appears during modelling of the work of an interpreter.

As the result of the execution of these works based on algorithms of separation and analysis of
anomalies in time series using fuzzy logic methods there were:

- introduced concepts of inner and outer strength of an anomaly of a geomagnetic variation;

- suggested an analysis of geomagnetic events based on data from the global network of
Intermagnet observatories;

- described a new way of study of the dynamics of geomagnetic disturbances spreading.
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['eomarHuTHOE MOJIe UCTIBITHIBAECT (IIYKTYyallMd PA3JIMYHBIX BpeMEHHBIX MaciTaOoB. C 1ebio
ONMKMCAHUA MAarHUTHOM AaKTUBHOCTH B IUIAaHETAPHOM MacIITa0e YYpexkJEeHbl TI'€OMarHUTHbHIE
MHJEKCHI: cyTouHbli C-unaekc, TpexyacoBoil Kp-nnaekc, yacosslie unaekcs! Dst, AE u np.
OtmeTuM, 4TO IpU BBEACHUU 3TUX MHJIEKCOB OCHOBHOM ObLIa UIEs — JaThb OJUHAKOBYIO OLIEHKY
OTHOCHTEJIbHOM CHJIBI BO3MYILEHUH Ha pa3HbIX oOcepBaTopusx. Ho Gonee nerambHOe M3ydyeHUE
MOpP(OJIOTHH T€OMAarHUTHBIX BO3MYIIEHHH W MX MCTOYHHKOB IOKA3aJl0, YTO MCIOJIb3yeMbIe B
HACTOSIBILIEE BpPEMsI  BCEBO3MOJKHBIE HHJIEKChl T'€OMAarHUTHOM AKTHUBHOCTH XapaKTEPHU3YIOT
AKTUBHOCTh F€OMAarHUTHOIO TOJI HE IO BCE MOBEPXHOCTU 3€MJIM, a OTIEIbHBIX €€ PErHMOHOB.
[Ipu  uccnenoBaHWM  KE  COJIHEYHO-3€MHBIX  SIBICHUM  MOSBWIACh  HEOOXOJMMOCTH
OJIHOBPEMEHHOI'O OIpPEACIICHUs] BEIMYMHBI BO3MYIIEHHOCTH TI'€OMArHUTHOIO IOJS O BCEM
o0cepBaTOpHUsIM MHUPOBOW CETH CTaHIIMM, T.€. BBEJCHHE HOBBIX IAPaMETPOB, HE3aBUCHUMBIX OT
T€OMAarHUTHBIX IUPOT U IOJTOT.

Jlist pemieHust 3TOM TPOOJIEMBI TIpeUIaracTcsl MCIOIh30BaTh HOBBIA T'eOMH()OPMAIIMOHHBIN
noaxoJ, co3nanabiii B ['eopuszmueckom Llentpe PAH, - «/lucKpeTHBIM MaTeMaTUYECKUN aHATN3
(AMA)». JIMA ocHOBaH Ha MeETOJaX HEYETKOW JIOTUKH, TMpEAHA3HAUYeH MJs H3yYCHHS
MHOT'OMEPHBIX MAaCCUBOB U BPEMEHHBIX psA0B, B yacTHOocTH anroput™m FCARS.

FCARS — 5To mombITKa MOAETUPOBAHUS JIOTUKH UHTEPIIPETaTOpa, pacro3Haromero “Ha riaz”
AHOMAJIMM Ha 3aIlMCH, C LENbI0 €€ NaJbHEUIIEro aBTOMAaTU3UPOBAHHOTO MCIOJIB30BAHUS IS
aHanu3a OONIBIIMX MAacCHUBOB JAHHBIX, HE TOJAAIOIIUXCS PY4YHOH 00paboTKe. DTOT alIropuT™M
JIaeT OLIEHKY I'paHUI] MCKOMBIX aHOMAJIUN M OCYIIECTBISIOT UX Mopdosnoruueckuii pazbop B
BHJIC HAYaJbHOM, EHTPAIPHOM M KOHEYHOHM CTaJuil ¢ BBIIEJICHUEM CHJIBbHBIX U CIA0BIX (a3 B
HeHTpaibHOU cTaauu. JlocTtaTouHass “rHOKOCTB” ajaropuTMa OOECIEUYHBAETCS IMOCPEACTBOM
HIMPOKOro  Habopa  “BBIIPSIMIIGHUN, BO3HUKAIOIIMX TPU  MOAETUPOBAHUU  pabOTHI
MHTEPIIPETATOPA.

B pe3ynbrarte BeIMOTHEHHS paOOThI, HA OCHOBE aJrOPUTMOB BBIACIICHUS U aHAIM3a AaHOMAJIUN Ha
BPEMEHHBIX psAJIaX METO/IaMU HEYETKOMN JIOTUKH:

—  BBEJICHBI IOHATUS BHYTPEHHEN M BHEIIHEW CHJIBI aHOMAJIMA T€OMAarHUTHOW BapualllH;

—  TpeUIoKEeH aHaJIu3 T€OMarHUTHBIX COOBITUN MO JaHHBIM CeTH cTaHIuil Intermagnet;

— ONWCaH HOBBIM cmoco0 W3y4YeHHs] JAWHAMUKU  PACIpPOCTPAHEHHsS] TE€OMAarHUTHBIX
BO3MYIIIEHUH.
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