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Abstract

Pa3zpaborana 4YHCICHHO-aHAIMTHYECKAs METOJHMKA JOJITOCPOYHOTO IMPOTHO3UPOBAHHMS
MPOCTPAHCTBEHHOTO PACIpe/IC/ICHHsSI KOCMUYECKOTr0 Mycopa, OCHOBaHHAasi Ha COCTaBJICHHH
U PCIICHUH HOBBIX IBOJIOIMOHHBIX yYpaBHCHUH. DTH ypaBHECHHUS TPEJICTABJICHBI B JBYX
(dbopmax — pa3HOCTHOW M nuddepeHImaIbHoi. B mociaennem ciydae 3amada CBOAMUTCS K
UHTCTPUPOBAHUIO CHCTEMBI JIByX OOBIKHOBEHHBIX JU(B(EpEeHINATbHBIX YPABHECHUIA.
[Toka3ana BbICOKas APGEKTUBHOCTh MPEJIOKECHHOH METOAMKH TI0 CpPaBHCHHIO C
TPATUIIMOHHBIM MOIXOJIOM.

1. OcHOBHBIE IOJI0KEHUSA

[Ipu mporHo3MpoOBaHUYU TEXHOTEHHOTO 3arps3HeHus [1,...,8] B o0nactu Huzkux opout (LEO)
MPUHUMAETCS, YTO HAa OSBOJIOLHMIO MPOCTPAHCTBEHHO-BPEMEHHOTO  paCIpeleeHuUs
KOCMHYECKOTO MyCOpa OCHOBHOE BIIMSTHHE OKa3bIBAIOT JiBa (haKTOpa: MPUPOCT KOJIMYECTBA
HOBBIX OOBEKTOB B PE3yNbTATE 3aIyCKOB, TEXHOJIOTMYECKUX OIEpalyii, B3PbIBOB, aBapuil U
T.OL, @ TaKKe TOPMOXKEHHE B aTtMocdepe, B pe3ylbTaTe BIHUSHUS KOTOPOTO MPOMCXOIHUT
yMeHbIIeHne BeIcOThI iepurest KO 1 ux cropanue B BEpXHHUX CIIOSX aTMOC(EPHL.

Jlns pemieHus paccMaTpUBaeMOM 3afaud MPUMEHSIOTCS JBa MOJAX0Aad. TpaJulMOHHBIN
(leTepMUHUPOBAHHBIM) MOAXOJ IIMPOKO IpuMeHsercs creruanucrtamu. For example, in
modern NASA model “EVOLVE” after-effects of all known launching and destruction of
satellites and possible future analogous events as well are imitated. For each object (or a
group) a vector of initial conditions is formed. Forecasting is performed using the traditional
motion models. To estimate the collision danger of a pair of satellites the methods of D.
Kessler are used. The results are summarized for a great number of objects.

Otnuune MonenupoBaHMs Ha OyaylleM BPEMEHHOM HHTEpBaje - B TOM, YTO BCE€ CiIydau
¢parmentanmu popmupyrorcst no mMerony Monrte-Kapio. Ilpu sToM nemaercst HECKONBKO
peammzanmii mporaosa. Obviously, this approach is very labor-consuming: it can be realized
only by using powerful enough computers. OgHako naxe Ha COBpeMEHHbIX Oonpimx IBM
TPaJULMOHHBIA MMOAX0J HE MO3BOJISIET KOPPEKTHO MPOTHO3MPOBATH paclpeieleHue MEIKUX
(¢parMeHTOoB KOoCcMHUYEeCKOro mycopa. O TpyJOeMKOCTH peIleHHsl paccMaTpUBaeMoil 3axadn
CBUJIETEJILCTBYET NIPUBECHHAS HIKE BBIAEPIKKA U3 10KIaja [8]:

As one of the more time consuming operations of our model deals with the orbital
propagation of the sixth orbital elements for each objects of the population, the code of
MEDEE has been designed to take advantage of massively parallel, computer system
available at CNES. This means that the orbital propagation module has been parallelized, in
order to propagate the population at each time-step over all available cores.

The computer system in which MEDEE is executed is formed by 360 cores summing a total
RAM of 24 Go and an overall computing power of 4 Tflops/second.



