Gradient magnetic surveys at altitudes of 20-40 km: correction of data of magnetic
observatories and data of the magnetic surveys are carried out aboard the satellites
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The new method of extraction of the anomaly magnetic field of the Earth (AMF) from executed
at altitudes of 20-40 km stratospheric balloon magnetic surveys is suggested. An accuracy of
extraction of the AMF by this method is satisfactory to modern requirements. Thus global
analytical models of the normal magnetic field of the Earth, constructed by satellite data are
used. The method provides measurement of vertical magnetic gradients in the stratosphere and
discovery of places in which are no significant magnetic anomalies. At the calculation of
magnetic gradients of the AMF systematic errors of analytical model of the normal magnetic
field of the Earth are eliminated and the influence on gradients of the variable magnetic field of
the Earth. Therefore the received profile of the AMF gradient presents a true gradient of this
magnetic field of the Earth without handicaps and allows find places on a profile, where
significant magnetic anomalies are absent. In the found places ordinates of profile primary
extracted AMF are an error of the using model of the normal magnetic field and serve as the
amendment to the extracted magnetic anomalies. In a result of processing by such method of
stratospheric balloon magnetic profiles, the ratio of average values of positive and negative
magnetic anomalies at the altitude of 30 km which are appeared in 5 times above, than a similar
ratio for low-level, surveys presented by magnetic maps. For this reason at averaging of the data,
that is equivalent to their recalculation at the altitude, the data of low-level surveys have
resulting value, essentially smaller in comparison with values of magnetic anomalies measured
at the altitude of equivalent recalculation. Hence, the maps of magnetic anomalies received from
low-level surveys, reflect in the greater measure near-surface processes in the Earth’s crust and
in an insufficient measure deep, and classify magnetic anomalies in the distorted kind. Mainly
for this reason of maps of anomaly magnetic field are impossible to use for reliable recalculation
of magnetic anomalies in upper half-space, instead of owing to restriction of the area of
recalculation as it was considered earlier. Data of the magnetic surveys executed at altitudes,
comparable with the thickness of the magnetoactive layer of lithosphere full characterize all
complex of the processes occurring on all depths of the Earth's crust. Thus, only anomaly
magnetic field of the Earth’s, extracted from stratospheric balloon surveys at altitudes of 20-40
km adequately represents fields of all sources of the Earth's crust and only it is used for creation
of height-by-height structures of the anomaly magnetic field of the Earth (model) for upper half-
space. Such model will be the basic source of data in studying deep structure of the Earth's
crust. Magnetic anomalies and the amendments, received at extraction from stratospheric balloon
gradient magnetic surveys, are recommended in the use for correction of the data of magnetic
observatories and the global analytical model of the main magnetic field of the Earth at present.



I'panneHTHBIC MATHUTHBIE CbeMKH Ha BbICOTax 20-40 KM: KOPPEKTHPOBKA JaHHBIX
MATHUTHBIX 00cepBaTOPHii M JAHHBIX MATHUTHBIX CheMOK, BbINOJHsAeMbIX Ha UC3
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[IpennosxeH HOBBIH METOJ BBIAETIEHHUS aHOMajibHOro MarHUTHOro mons 3emnu (MII3) wu3
a’POCTAaTHBIX MarHUTHBIX CHEMOK, BBIIIOJHEHHBIX Ha BbIcOTaxX 20-40 KM, TOYHOCTH BBIIEICHUSA
KOTOPOTO YyJIOBJETBOPSET COBPEMEHHBIM TpeOoBaHUAM. [Ipu 3TOM HCmonb3yroTCs TiobambHbIe
aHaJIUTUYECKUE MoJenu HopMmaibHOro MII3, moctpoeHHble IO CYTHUKOBBIM JaHHBIM. MeTton
npelycMaTpuBaeT HM3MEpPEHHE BEPTHKAIbHBIX MArHUTHBIX TPagUEHTOB B cTparocdepe u
oOHapy>KeHHE MECT, B KOTOPBIX OTCYTCTBYIOT 3HayMMbleé MarHuTHble aHoManuu. llpu
BBIYMCIICHUM MArHUTHBIX TpaJHeHTOB aHoMainbHOro MII3 ycTpaHsOTCS cucTeMaTHYecKue
NOTPEUTHOCTH aHATMTUYECKOM Mozaenu HopmainbHoro MII3 u ycrpaHsiercs BiMsHHE Ha
rpagueHTsl nepemenHoro MII3, BBUAY 3TOro moiy4yeHHBIH Mpoduiib TPaAUEHTa aHOMATbHOTO
MII3 npencraBiseT UCTUHHBIN rpagueHT 3Toro MII3 u no3Bosiser HailTh MecTa Ha poduie He
CoJIeprKalllie 3HAYMMBIX MAarHUTHBIX aHOManuil. B HalileHHBIX MecTax OpAMHATHI MPOQUIIS
NEepPBOHAYAJIBHO BBIICJIEHHOrO aHoMmanbHOro MII3 sBISAIOTCS MOrPEmIHOCTBIO MPUMEHSAEMOU
Mozaenu HopMmaiabHoro MII3, 3amaHHON Ha MOMEHT u3MepeHus. OHM CllyKaT HONPaBKOM K
BBIICTICHHBIM MarHUTHBIM aHOMalUsM. B pe3ynbpTare 00paboTKU TaKUM METOAOM a’pOCTaTHBIX
MarHUTHBIX Tpo¢uUIeH, MOTYyYeHO COOTHOIIEHHWE CPEAHMX 3HAYCHHH TMOJOXKUTENbHBIX U
OTPULIATENILHBIX MATHUTHBIX AHOMAJIMI Ha BbIcOTE 30 KM, KOTOpPOE 0Ka3aJoCch B 5 pa3 BbIIIE, YEM
AQHAJIOTUYHOE COOTHOIICHUE JUIsi MAaJOBBICOTHBIX, CBEMOK, MPEICTABIECHHBIX MarHUTHBIMU
kaptamu. [lo 3TOM mpuYMHE NMPU OCPEIHEHUH JAHHBIX, YTO SKBUBAJICHTHO IEPECUETY MX HaA
BBICOTY, JAHHBIE MaJOBBICOTHBIX CHEMOK HMMEIOT PE3YyJIbTHUPYIOUIYIO0 BEJIUYUHY, CYLIECTBEHHO
MEHBIIYI0O MO CPAaBHEHHUIO C BEJIMYMHAMHM MarHUTHBIX AaHOMAaJMil, U3MEPEHHBIX Ha BBICOTE
SKBUBAJIEHTHOTO mnepecuera. CiaeaoBaTesbHO, KapThl MAarHUTHBIX aHOMAJIUM, MOJIyYEHHBIE W3
MaJIOBBICOTHBIX CHEMOK, OTPaKaloT B OOJbIIEH Mepe MPUIIOBEPXHOCTHBIE MPOIECCH B 36MHOM
KOpEe U B HEJOCTATOYHOM Mepe TiayOuHHBIC, U TepeJaloT MarHWTHbIE aHOMAJIUU B HETOJIHON
Mepe. [ maBHBIM 00pa3oM 1Mo 3TOW mpuuruHEe KapThl aHoMaibHOT0 MII3 Henmb3st UCTIOIb30BaTh IS
HAJIKHOTO TepecueTa MarHUTHBIX aHOMAaJIMi B BEpXHEE IOIYIIPOCTPAHCTBO, & HE MO MPUYNHE
OTpaHMYEHUs IUIOIIA[M IepecyeTa, Kak 3TO CUYUTAIOCh paHblle. JaHHbIE € MarHUTHBIX
CBEMOK, BBINIOJHEHHBIX Ha BBICOTaX, COMOCTABHMBIX C TOJIIMHOM MAarHUTOAKTUBHOIO CJIOS
autochepsl, XapaKTepU3ylT BECh KOMILJIEKC MPOLECCOB, MPOUCXOASAIINX HAa BCeX TIIyOMHaX
3eMHOM Kopbl. Takum 006pazom, ToJIbKO aHoMalibHOe MI3, BeIIeIeHHOE M3 a3POCTATHBIX ChEMOK
Ha BbIicoTax 20-40 KM afeKkBaTHO MPEACTABIAET MOJS BCEX UCTOYHUKOB 3€MHOM KOPBI U TOJIBKO
OHO MOXET OBITh HCIIOJIb30BAHO ISl CO3JaHMs TMOBBICOTHOW CTPYKTYphl aHomaibHOoro MII3
(Mozenu) IS BEPXHEro IMOJyHmpocTpaHcTBa. Takas Mozenb OyIeT CIIyXUTb OCHOBHBIM
HUCTOYHUKOM JaHHBIX B U3yUYEHUU INIyOMHHON CTPYKTYpPhl 3¢MHOU KOphl. MarHUTHbIE aHOMAJIUU
Y TIOTPABKH, MOJYYEHHBIE NPU BBIJCICHUHN U3 a3POCTAaTHBIX I'PAJUEHTHBIX MATHUTHBIX ChEMOK,



PEKOMEHIYIOTCSl B MCIOJB30BAHUN ISl KOPPEKTHUPOBKHU JTAHHBIX MAarHUTHBIX OOCEpBATOPHIA U
r1100aTbHONM aHAIMTHYECKOW Moienu riaBHoro MII3 Ha TeKynuii MOMEHT BpEMEHH.



