- — -
UHCTUTYT 3eMHOro MmarHeTuama, MoHocdgepbl U pacnpocTpaHeHun

0 ﬂEEEEEEEﬁEEEEEEE paauosonH um. H.B. NMywxkoea PAH (MU3MUPAH)
AISMIMIPAH]

q % ®depepanbHoe rocyaapcTBeHHoe GloakeTHOe yupexaeHue Hayku

r

IIpOrHO3HPOBAHHE OCHOBHBIX
mapaMeTpoOB KOCMHYECKOH IMOroabl B
HU3MHPAH u uaeH 1mo CTpyxKType
HannoHaAbHOH
reAHOreo(hH3HYECKOH CAYKOBI

Nanpaw C.M., benoB A.B., AbyHuHa M.A., AbyHuH A.A., MNMpamywknHa U.U.

XX Bcepoccumnckan exerogHas KkoHdepeHuua «ConHeuHaa U conHeuyHo-semHana chusaunka-2016»
10-14 oxTabpsa 2016 ropa, Canukr-Merepbypr, TAO PAH




Moa Kocmuuyeckoun Norogom NOHUMaETCA KOMNIEKC
npoueccos, npoucxogawmx Ha ConHue n B
rennocdepe, KOTOpble MOryT co3aaBaTb Npsamble
U onocpeaoBaHHble PUCKU ANA HOPMAJIbHOTO
PYHKLUMOHUPOBAHNA NPUPOAHDIX, TEXHONOTNMYECKUX
n BuonornyecKkmnx cucrtem, Haxoaswmecsa Ha 3emne,
B OKOJ1I03€MHOM NPOCTPaHCTBE U B 11060U TOUKe
CO/NNHEYHOU CUCTEMDI.

latoaw C.I1. u Op., lMpakmuyecKue acnekmei 2enuogusuKu, C. 22-32, 2016.
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CONMHEYHAA AKTUBHOCTb
(CMEs, X-Ray, F10.7 n1a.)

FTEOMATHUTHAA AKTUBHOCTDb
(Ap, Kp, Dst u 14,.)

NMPOrHO3UPOBAHUE NAPAMETPOB KOCMUWYECKOIA
norogbl

NOTOKU PENATUBUCTCKUX
3/IEKTPOHOB HA
FTEOCTAUNOHAPHbBIX OPBUTAX

NMOTOKU CONHEYHbIX
KOCMMUWYECKUX NNYYEMN
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LLEHTP MPOrHO30B KOCMWYECKOW
noroabl U3SMUPAH
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LLEEHTP MPOrHO30B

KOCMWYECKOM noroabl
NM3IMUPAH, MOCKBA

c 1998 200a
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COJIHEHHAA AKTUBHOCTb

NMPOINHO3bI
v’ MporHo3 notoKa paauousnyyeHma ConHua (F10.7)

| ¢ NporHos Ap, -o- nporHos F10.7, MN3IMWUPAH, 2015.04.29 9:37:39 mck
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[ TEEOMArHUTHAA AKTUBHOCTDb

NMPOINHO3bI
v/ CBEpPXKPaTKOCPOYHbIA reOMarHUTHbIN NPOrHo3 (HayKacTuHr)
v’ MporHo3s Tpexyacosbix Kp nHaekcos
v' OUeHKa MaKCMManbHOro 3HayeHus Kp nHaeKkca B cyTkax
v’ MporHo3 cpeaHeCcyTOUYHbIX 3HaYeHU Ap MHAEKCOB

[ ¢ MpOrHo3 Ap, o nporHos F10.7, M3MINPAH, 2015.04.29 9:37:39 mck
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NOTOKWU CONHEYHbIX KOCMUYECKUX NYYEWU

MPOIHO3bI

v’ MporHo3 BepoATHOCTU 6ONbLLUNX CONHEYHbIX MPOTOHHbIX CO6bITUI

(100 M3B 60onee 10 pfu)

MpensapuTentHbIiA NPOTHO3 NPOTOHHEIX BO3paCTaHMIA,
0 ; ; ;

W nporHo3 BepoATHOCTH Gonblworo CNGC
A aBTOMaTW3WPOBaHHLIA NPOTHO3 BepoATHOCTH Bonbworo CMNC

4 nporHo3 eepoaTHocTH CINC
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MOTOKK penaTUBUCTCKUX 3/IEKTPOHOB Ha reocTalMoOHapHbIX opbutax

NMPOINHO3bI
v’ TIporHo3 cytouHoro ¢patoeHca anekTpoHos (E > 2 M3B)

M nporHos Ha bDyaywme gHu
{ nportos Ha SrveKailwWi 4eHb, CAeNaHHbIi paHee

dntoeHc anekTpoHoB >2 MaB

—&— 3JKCNEPUMEHTANbHBIE OaHHBIE

10.05 10.12 10.19 10.26 11.02 11.09 11.16 11.23 11.30 12.07 12.14
CeHTabpb 2015 - OJekabps 2015
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OCHOBHAA NPOAYKUUA

1. TleomarHUTHbIN NPOrHO3 Ha cneayowue 1-3 cyToK

2. [eomarHuUTHbI NPOrHO3 Ha caegytowmne 8 CYyTOK C NPOrHO30M CpeAHeCYTOUHbIX Ap UHAEKCOB U BEPOATHOCTU
Haubonblero Kp nHaeKkca B cyTKax

3. TporHo3 TpexyacoBbix Kp MHAEKCOB Ha Tpoe CYTOK Bnepea

4. ExXeaHeBHbIV NPOrHO3 CO/JIHEYHO U TeOMArHUTHOM aKTUBHOCTU Ha cneayowue 8 gHeu

5. MporHo3 conHeuHoM (F10.7) nu reomarHuTHOI aKTUBHOCTU (Ap) Ha 55 cyTOK Bnepea

6. [pOrHo3 cyToYHOro NOTOKa 3/1IeKTPOHOB C 3Heprueit > 2 Ma3B Ha reocTtauMoHapHbIX opbuTax Ha 28 cyToK

7. TMporHo3 NPpOTOHHOro BO3pacTaHusA Ha 28 gHel (NPOrHo3 paanaunoHHOU 06cTaHOBKM)

8. 0630p ¥ NPOrHO3 OCHOBHbIX NAPaMeTPOB KOCMUYECKOM NOoroabl C NPOrH030M NPOTOHHOTO BO3PacTaHUA

9. 0630p ¥ NPOrHO3 OCHOBHbIX NAPaMeTPOB KOCMUYECKOM Noroabl Ha 3 AHA B TabanyHOM BUAe

10. O630p M NPOrHO3 KOCMUYECKOM Noroabl Ha 45 gHeilt (AN NhaHMPOBaHUA KOCMUYECKUX paborT)

11. MporHo3 Kocmuyeckou norogbl gna locypapCcTBEHHOM KOMMCCMM nepeg KaXKabiMm cTapTom (Ha BbiBO3,
3anpaBKy, CTapT)

12. HepenbHble U mecsYHble NPOrHo3bl KOCMUYECKOM NoroAabl

13. AHanutuyeckue 0630pbl KOCMUUYECKOU NOroAbl HA KOHKPETHbIEe AaTbl U UHTEPBAbI

14. [donrocpouHbie NPOorHo3bl conHeuyHoi (F10.7) 1 reomarHUTHOM aKTUBHOCTU (Ap) Ha rogbl U fecATKU net

15. NMpeaynpexaeHune o pe3KOM BO3pPacTaHUM CO/THEYHOU AKTUBHOCTM

16. NMpeaynpexkaeHue o pe3KOM BO3pacTaHUM rEOMAarHUTHOU aKTUBHOCTM

17. MpeaynpexaeHue o pe3KOM BO3PaCTaHUU NOTOKA CO/IHEYHbIX MPOTOHOB

18. MpeaynpexaeHue 0 pe3KOM BO3PacTaHUM NOTOKA INEKTPOHOB C 3Hepruen > 2 MaB Ha reocTtayMoOHapHbIX
opbutax (40 onacHOro ypoBHA U CyneponacHOro ypoBHs)

19. MporHo3 BepOATHOCTM HAbAIOAEHMA NONAPHOro CUAHUA HaA panioHamu PuHAaHaMM (rpaHMUA OBana
NONAPHbIX CUAHWIA)

20. CBepXKpaTKOCPOUHbIA NporHo3 (Ha 3 yaca Bnepepg, ana Ap-MHAEKCa reOMAarHUTHO aKTUBHOCTU U Ha 1 yac -
ana Dst-uHaekKca).
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HALLUU NOTPEBUTE/IU

»
» . ’ . s~
OTKPbITOE AKLINOHEPHOE OBLIECTBO R ‘i!al’”{l4
¢ . [" ! ARED? T

HAYYHO-UCCJIEAOBATE/IbCKUA MHCTUTYT
KOCMUYECKOIo NPMBOPOCTPOEHUA

POCKOCMOC

P ot TR,

LHUMMALL % MYC Poccuu [A3NPOM
. TSNIIMASH - /‘ i} Mncreperso Poccucron Gsaspaion no asra

TPEMISHCKON 0BOPOHE!, YPE3BLIMEIRHBIM CHTYALMAM
W NWKBMIBLMW NOCNEACTEMA CTUXMAKBIX GencTamn

" BCEPOCCIIICKII ITEHTP MOHHUTOPHHT A ¥ ITPOTHO3WMPOBAHHA * _ ¢ ¢

> .J:;J UPE3BBUAWHBIX CUTYVAITHI IIPHPOTHOT'O U TEXHOTEHHOTO - .|

o4 > IS iy
oy i XAARTEA MHCPOCOHIHIBEIP CHITL T o0y

11/22



~ N

NMPOBJ/IEMbI? HO Bbl AEPXKUTECDH! U
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UHPOPMALUOHHDLIE PECYPCbI

OTcyTcTBME OTeuyecTBeHHbIX UHPOpPMaLMOHHbIX pecypcos no KI1:
— Heobxoamumo co3paTb CBOKO KOCMUUYECKYIO FPYNMNUPOBKY Hay4HbIX
cnyTHUKoB (ana moHutopuHra KIM) Ha pa3aunuHbix opbutax (L1, GEO v np.)

OTCVTCTBVIE OTKPOLITOro A0CTYynNa NpPakKTnyeCKkn Ko ecem ote4eCtBeHHbIM

nHpopmaumnoHHbiMm pecypcam no KM HasemHoro 6asunpoBaHuA:
— Heobxoanmo co3patb cBOM OTKPbITble 6a3bl AaHHbIX (CONHEUYHbIe AaHHble,
noHocdepHble CTaHLMUU, MarHeTOMeTpPbI U np.)
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1141 CONGRESS

2o Sesis S. 2817

To improve understanding and forecasting of space weather events. and for other purposes.

IN THE SENATE OF THE UNITED STATES
Arrrr 19. 2016
Mr. Peters introduced the following bill: which was read twice and referred to the Committee on Commerce. Science, and Transportation

A BILL

To improve understanding and forecasting of space weather events. and for other purposes.

Be it enacted by the Senate and House of Representatives of the Unired States of America in Congress assembled,
SECTION 1. SHORT TITLE.

This Act may be cited as the “Space Weather Research and Forecasting Act™
SEC. 2. SPACE WEATHER.
(a) I GereEraL —Subtitle VI of title 51, United States Code. 1s amended by adding after chapter 605 the following:
“CHAPTER 607—SPACE WEATHER
“60701. Space weather.
“60702. Obzervations and forecasting.
“60703. Research and technology.

“60704. Space weather data.
“§ 60701. Space weather

“(a) Fnimics —Congress makes the following findings:

“(1) Space weather events pose a significant threat to humans working in the space environment and to modemn technological
systems.

“(2) The effects of severs space weather events on the electric power grid. satellites and satellite communications and information.
arrline operations. astronauts living and working in space. and space-based position. navigation. and timing systems could have significant

—
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Table 3-4. NSWP Agency Roles

Department of

Commerce/
NOAA

DOD

NSF

NASA

DOl

DOE

DOT

NOAA has the mission of describing and predicting the Earth’'s environment.
The SEC hosts an operational forecast center and research activities. The
National Geophysical Data Center iIs responsible for national sensors
(principally those operated by NOAA) and World Data Center archives.

The DOD develops operational models of the solar terrestrial system and
develops and flight-tests new sensors. The Air Force forecast center provides
basic and specialized support for military communications, surveillance, and
warning systems that operate in or through the upper atmosphere or near-
Earth space. The Air Force Research Laboratory and Naval Research Labor-
atory develop models for DOD operational use and develop or support
development of sensors to measure the space environment.

NSF is responsible for maintaining the health of basic research in all areas of
solar and solar-terrestrial science.

NASA’s mission Is space exploration and study of the Sun-Earth system. For
space weather, the focus areas are causes of solar vanability and impacts of
variability on Earth and on human exploration of the solar system.

Within the DOI, the USGS participates in an international network of 98
geomagnetic observatones, several of which contribute data in real time to the
Air Force and NOAA/SEC forecast centers.

Within the DOE are elements that study space weather in the context of
nuclear weapons detection and elements concerned with space weather
impacts on electrical energy transmission.

Within the DOT, the FAA is responsible for regulating and promoting the U.S.
commercial space transportation industry. The FAA is the licensing and
regulatory authority for the nascent space tourism industry. The DOT also
fields a GPS-based capability to support en route, terminal, and precision
approach operations for airports and heliports.
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CURRENT SUPPORT STRUCTURE
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FUTURE SUPPORT STRUCTURE
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BOEHHbIW - — FPAXOAHCKUUA
LEHTP MPOTHO30B LEHTP MPOIrHO30B

BOEHHDbIE rPAXXAAHCKUE
NOTPEBUTE/IN NOTPEBUTE/IU
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Heob6xognmo BoneBoe pelueHne Ha CamOM BbICOKOM
VPOBHE, a TOUHEE NPU3HaHUEe KOCMUYECKOU noroabl
onacHbiMm GpaKTOpoMm, AEUCTBYIOLLMM Ha BCE CUCTEMDI
CTPaHbl: SKOHOMUKHN, 060pPOHbI 1 Np. Heobxoamnmo
pa3paboTratb cMcTemy MeponpuUATUiA NO PELLEHUIO
AaHHOMN npobaembl.
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Cnacubo 3a BHMMmaHue!

[lasauTte ApyXutb u pewatb npobaembl Bmecre!
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«...9mo mebe ne2Ko 2080pumMb NPO MO, YMO 8ce
OaHHble 00aX3cHbI 66IMmb OMKpbiMosl. Bom Koz20a
bydewb AKademuKkom, moz20a u byoewob
MoOHUMaMb MaKue cepbe3Hble 80rnpocsl...»

(A.$.-m.H. BaweHioK 3.B.)
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Tenepb TOYHO BCE!







Pevtsov A.A. et al.
"Solar Physics Research in the Russian Subcontinent - Current

Status and Future"
Asian Journal of Physics. V. 25. N. 3. 2016.

“..IZMIRAN also compiles the forecast summaries of solar
and geomagnetic activity using the materials from the Space
Weather Prediction Center (SWPC, Boulder, Colorado, USA), the
Solar Influences Data Analysis Centre (SIDC, Brussels, Belguim),
and its own data...”



