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AHHOTADNUA

"[106anbHbIL  A3POHABUSAYUOHHBIIL — NIAH — NOGbIUWEHUS  NPONYCKHOU  CNOCOOHOCMU U
agppexmusnocmu” (FAHII, Doc 9750) omnpenenser nio0ajdbHYI0 HABUTAI[AOHHYK CIYTHHUKOBYIO
cuctremy (GNSS) kak OOMH W3 KIIOYEBBIX HMHCTPYMEHTOB, KOTOPHIM TO3BOJSIET OCYLIECTBIATH
HABUTAIIMIO, OCHOBaHHYIO Ha xapakrepuctukax (PBN), BRINONHATE onepanuy Ha OCHOBE TPACKTOPHH
nosiera (TBO) u ucmonb3oBarh Npyrue ycopepiieHCTBOBaHHBIE MeToabl OpBJl B paMkax 3BONIOIIUU
texHonoruu GNSS.

[Ipu3HaBast BaXXHOCTH HaJIEKaIIeH ONEHKH W MPUHATHS MEp IS PEeIIeHHs MpoOieM, CBI3aHHBIX C
BO3ZEWCTBUEM HOHOC(Ephl M APYTHUX AacleKTOB KOCMHMYECKOW IOTOAbl, HEOOXOJUMO OCYIIECTBIATH
BHEJIpeHUE TapMOHU3MPOBaHHOW Ha robansHOH ocHOBe GNSS c yderoM (akTOpoB 3KOHOMHYECKON
3¢ (}eKTHBHOCTH W B paMKaxXx TECHOTO COTPYOHHYECTBA MEXIy TOCYIapCTBaMH WM  MEXIY
TOCyapCTBaMHU U OTPACIIBIO.

B HacTosimem mOKyMEHTE paccMaTpUBAIOTCS BOIPOCHI, CBA3aHHBIC C BO3lAeHcTBUEM HMOHOCHEpH U
KOCMUYECKOH IOrojel Ha BHeIpeHHe M dkciuryaranuto GNSS B TedyeHue mpennonaraeMoro nepuoza
OnouHo# MopepHu3aluu apuanuoHHol cucrembl (ASBU) B pamkax TAHIIL, u npeiararorcs nefictBust B
JIOTIONTHEHNE K MepaM, KacarommuMmcs ysazsumoctu GNSS u mpemycMmoTpeHHBIM B qokymeHte WP/21
"Bonpocul enedpenus GNSS".

JeiictBusi: Kongepenuuu npeyaraercsi COMIaCUThHCS ¢ pEKOMEHIALNEH, H3JI0KEHHOH B II. 3.

1. BBEJIEHHUE

1.1 [moGanbHasi HaBUTANMOHHAs cnyTHUKOBas cucteMa (GNSS) cuuTaercs OJHUM U3 KITFOUEBBIX
JJIEMEHTOB MH(PACTPYKTYpPHl HABUTAIlMHM, I[O3BOJSIONIE OCYIIECTBISATh HABHTAaIMI0, OCHOBAaHHYIO Ha
xapakrepuctikax (PBN), BeimonHsATe omepamuu Ha ocHoBe Tpaektopuu nosieta (TBO) um mpumenars apyrue
YCOBEPIICHCTBOBaHHBIE (OpMBI OpraHu3auuu BoszgymHoro nBwkeHus (OpB/l), KoTopwsie CcHOCOOCTBYIOT
MTOBBIIIICHUIO MTPOITYCKHON CIIOCOOHOCTH U 3P PEKTUBHOCTH BO3IYIITHOTO TPAHCIIOPTA.

(9 crpanum)
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1.2 B noxymente WP/21 paccMarpuBaloTcsi TEXHUUECKHE acTieKThl ys3BUMocTeld GNSS, cBsI3aHHBIX
C SIBJICHUSAMH KOCMHMYECKOH IOTOZBI, M B INEPBYIO OUYEpeAb C aHOMAIMSAMH B HMOHOC(Epe, W NpeaIararorcs
neiicteuss UKAO u rocymapct mo 3¢gdexkrnBHOMy BHempeHuio GNSS. Jlns mmpokoMacmTabHON pearn3aim
Ooymymweit GNSS, nosponsttomieli obecieunBath PBN u npyrue ocHoBanHbsle Ha GNSS ycoBepLIeHCTBOBAaHHSA
OpB/l Ha cyOpernoHaJbHOM WM PETHOHAJIBHOM YPOBHE, HEOOX0OMMO 3()(EKTHBHO pa3peliuTh MpoOIeMBbl
YSA3BUMOCTEH, CBSI3aHHBIX C MOHOC(EPHOH aHOMaJIMEH, B TOW Mepe, B KaKOW OHHU TIPEMSATCTBYIOT BHEIPCHHUIO U
¢yaxkumronnpoBaanio GNSS.

1.3 Eme oamH Bompoc, mnpencTaBisomuii wHTepec ans paspaborumkoB GNSS, cBsizaH
KOCMHYECKOW TIOTOMI0ON, O 4YeM TroBoputrcs B JokymeHTe WP/21, koTopas MOXeT BBI3BIBaTh YXyAIIECHHE
xapakrepuctuk cucteM CNS, a kocMuueckue H3IyYeHHS MOTYT MPEACTaBIATh ONACHOCTh Ul JIIOAEH U
aBHOHHKH. B psize rocynapcTs BeayTcs McCleOBaHuA 110 0ojee TTyOOKOMY M3yUeHHIO MEXaHW3MOB Pa3IHYHBIX
SIBICHUM M MX SKCIUTyaTallMOHHOTO BO3AeicTBuA Ha aBuamuio. B pamkax MKAO Bompocsl KOCMHUECKOM MOTO/IBI
paccMaTpHUBalOTCs B HECKOJIBKUX OPraHaX TEXHUYECKHUX SKCIIEPTOB WM Ha PETHOHAIBHON OCHOBE.

1.4 B cBere oxmmaemoro crabuiapHOTO Tporiecca BHeApeHus GNSS B Teuenue mepuoma ASBU,
paccuntanHoro Ha 2013-2028 rr., rocymapcTBam, MOCTaBIIMKaM a’3poHaBUTaLMOHHOTO obcmyxuBanus (IIAHO)
U OTpPAacJIeBBIM CTPYKTYpaM CIIEAyeT paccMaTpuBaTh YIpo3bl, CO3laBacMble HOHOC(EPOH M OPYTUMH aCIeKTaMH
KOCMHYECKOH ITOTO/IBI, KaK Mpo0JIeMy J0JATOCPOYHOTO XapaKTepa, BIHUSIOIIYI0 Ha HABUTAIMOHHOE 00CITyKHBAaHHUE
Ha OCHOBe rapMoHu3upoBaHHON GNSS B MacimTabax, BEIXOAALINX 32 PAMKH OJTHOTO TOCYIapcTBa MIJIM PETrHOHA.

2. PACCMOTPEHME BOIIPOCA
2.1 Bo3neiicteue nonocepnl Ha GNSS
2.1.1 Jns BHempeHuss W Haanmexamed oskcimyarauun GNSS B omnpeaeneHHOM  BO3IYIIHOM

MPOCTPAHCTBE B LENAX YAOBICTBOPEHHUsS] COOTBETCTBYIOIIUX O3KCIUTyaTalMOHHBIX mnorpedHocTeir ITAHO nu
perIaMEeHTHPYIOLINE OpraHbl JOJDKHBI HE TOJIBKO 00J1afaTh AOCTATOYHBIMU SKCIEPTHBIMU BO3MOXKHOCTSIMH, HO H
MPUHUMATh HaJUIe)KalIHe MEpHl 10 yCTpaHeHuto Bo3neiicTBus nonocdepsl Ha GNSS. Tlockonbky cocrosHUE H
napameTpsl HoHOC(epbl, OKa3bIBaoNIre BiusHIe Ha paboTy GNSS, pa3nuyHbl B 3aBUCHMOCTH OT PETHOHA HJIH,
TOYHEE, OT MArHUTHOH IIMPOTHI, IPU aHAIM3E€ XaPAKTEPUCTHK HOHOC(hEpbl HEOOXOIAMMO YUYHUTHIBATH
peruoHasibHbIe pazinuus (cM. qobarieHue A u 1okymeHt WP/21).

2.1.2 s cBeneHus Tex, koMy TpeOyeTcs uHpopmaims 00 acnekTax, cBsa3aHHbIXx ¢ GNSS, Bompocs
BozzeiicTBus woHocdepbl Ha GNSS paccmarpuBarorcss B UKAO u Hamumm oTpaxeHHe B TaKHX JOKYMEHTax
HUKAO, xak "Pyxosoocmeo no enobanvhoil nasueayuonnou cnymuukosou cucmeme (GNSS)" (Doc 9849) n
"Iloknao I pynnel 5Kcnepmos no HABULAYUOHHBIM CUCTEMAM O 8030eliCMEUU UOHOCHEePLL HA ABUAYUOHHbIE BUODL
npumenenuss GNSS (6 Oanvhetimem umenyemcs "[oxnao NSP no uonocgepe”). IlpoBomsarcs u npyrue
WCCIIEZIOBAaHUS TI0 YKa3aHHBIM BOITPOCAM.

2.2 PaccmoTpenne acniekToB Bo3aeiicTBusa noHochepsl Ha GNSS B mponecce ASBU

2.2.1 CornacHo "mopokaoi kapte" TexHomoruid B TAHII u oreHkaM KpymHBIX MPOEKTOB B 00JIaCTH
GNSS, comepxamumcst B gokymente WP/21, nauano BHeapenuss GNSS ¢ HCIIONB30BAHHEM MHOTOYACTOTHBIX
CUTHAJIOB U MHOTOYHMCIIEHHBIX CITyTHHKOBBIX co3Be3auii (MF-MC) 3amnanupoBaHo Ha BTOPYIO MOJIOBUHY Oyoka 1
(2018-2022) — mepByro moioBuHy Omoka 2 (2023-2027). Teopermuecku GNSS ma ocHOBe MF-MC MOXer
CIOCOOCTBOBATh YCTPAHCHHUIO YSA3BUMOCTEH, CBS3aHHBIX C MOHOC(HEPHBIMH aHOMAIHAMHU (CM. M. 2 W J00aB-
nenue B noxymenta WP/21).

222 Tem He MeHee, HOCTATOYHO BHICOKHE TeMITbl pa3paboTku GNSS Ha ocHOoBe MF-MC, BKItOUas
00opTOBOE 00OPYNOBAHUE, U HEOIPEICICHHOCTh B BHIOOpE TEXHMYECKHX PELICHUI Ha MpEAroyaraeMblil Iepron
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BBI3BIBAIOT COMHEHUsI B BhIIepKuBaHHM Trpaduka pazepreiBanuss GNSS Ha ocHoBe MF-MC. Oxupaercs, 4to
obcmykuBanne GNSS ¢ wucnonszoBanueM OoptoBoro obOopymoBanus GNSS, paccumTaHHOrO Ha OIHO
CIYTHUKOBOE co3Be3nue U omHy dactoTy (SF-SC), koTopoe B HacTosiiiee BpeMs HIHPOKO MPUMEHSIETCS BO BCEM
MUpe, OyAeT MPONOIDKAThCs, U €r0 CIEAYeT MOANCPKUBATh 10 TeX Mop, noka nHdpactpykrypa GNSS Ha ocHOBe
MF-MC e Oymet HaaymexammumM o0pa3oM opopMIiIeHA B TII00ATEHOM KOHTEKCTE.

223 Jlo Tix mop, moka Oymet mpomoipkarhes obcmyxkuBanne GNSS Ha ocHOBe SF-SC, coxpansercs
HEOOXOJMMOCTH OLIEHOK COCTOSIHUSI HOHOC(EPHI U e BOBMOXKHOTO Bo3neiicTBust Ha GNSS mpu NpoeKTHPOBAHUH H
paspabotrke cuctem GNSS. Jlaxe mocne Ttoro, kak mosBAtcs cucreMbl GNSS Ha ocHoBe MF-MC,
XapaKTEPUCTUKH HOHOCGEPH! JOIKHBI OyIyT UIpaTh BaXKHYIO POJb JUIA OOCCIEUCHUS HAIUICKAIIEro CMAYEHUS
3THUMH CUCTEMAaMHU OTPHIIATEILHOTO BO3ACHCTBUS HOHOC(hEPHI.

23 PernonasibHble U I100aJIbHbIE MOAX0ABI K CMATYEHUIO NMOC/IEICTBUIA BO31eHCTBUSA
HoHOC(hepsI
2.3.1 Hokyment WP/21 pexomenayer, utoost MKAO wu TrocymapcTBa NUpWHUMANIA MepHl IS

YMEHBITICHUSI BEPOSATHOCTH TipepbiBaHus curHamoB GNSS m3-3a Bo3meiictBus moHocheprl. HeoOxomumbiM
YCIIOBUEM BBIPa0OTKMA TEXHUYECKOTO PEILICHHS, KOTOPOE MO3BOJMIIO Obl ocnaduth ys3BuMocTh GNSS k
BO3/IEHCTBUIO HOHOC(DEPDI, SABISIETCS OMPENCICHUE XapaKTEPUCTHK HOHOCHEPHI.

2.3.2 Hns momydeHuss Oonee JOCTOBEpHOW KApTHUHBI COCTOSHUS HWOHOC(Ephl BAXKHO HMEThH
JOCTaTOYHbIM 00bEeM MaHHBIX HaONIOJCHUN B COOTBETCTBYIOLIEM (opmare MO TOMY PETHOHY, B KOTOPOM
TIaHupyeTcst BHeaApuTh oocmyxuBanue GNSS. Jlns 3¢ ekTHBHOTO M IEHCTBEHHOTO ONPEeIeHNs XapaKTePUCTUK
HOHOC(EPH! U NOTY4YEHHsI TOCIEA0BATEILHON U TOCTOBEpHON KapTHHBI B paspese rocynapcts/PIIN cOop manHBIX
1 00MEH MMM HE00XOOMMO NMPOBOIUTH HAa COINIACOBAHHOM OCHOBE TOCYAApCTBAMH, BXOSIIMMH B OJHY U Ty Ke
30HY MO MarHUTHOM mmpoTte. IIpu ycloBHH HaAJeXallero CONIaCOBAHMSA pPErMOHAIbHBIE MHUIMATUBBI OyayT
CIOCOOCTBOBAaTh CKOOPAMHMPOBAaHHOMY Ha IMI00aJbHOM YpPOBHE MPOLECCY ONpENeNeHUs] XapaKTepHCTHK
noHOC(hEpHI, KOTOPBIA B CBOIO OUYEpElh TOANEPKUBACT BHEApEeHHE TapMoHu3upoBanHoit GNSS n ocHOBaHHOH Ha
GNSS naBuramnmu.

233 PyKoBOACTBYSICH TNPHHLIMIIAMH COTPYOHUYECTBA IPH PACCMOTPEHUH TAaKHX PErHOHAIbHBIX
npobnem B obmactu GNSS, Smonus paboraeT Ha onpeeieHHeM XapaKTepUCTHK aHOMAallui B HOHOC(epe U uX
BO3NeHcTBUA Ha oOcmykmBanre GNSS s a’poHaBHWTanuy, Wrpas BEOYIIYI0 POJIh B COOTBETCTBYIOIIHX
pernoHanbHbeix MeponpuaTusax. ENRI (MccinemoBarenbckuii HHCTUTYT TIO JIEKTPOHHOW HaBUTAIMK) — HAyYHO-
uccrenoBaTenbckas opranuzauus B Snmonuu, cnenuanusupyomasics Ha npobaemax CNS u OpB/l, — yxe naBHO
3aHUMaeTCsl NpoOieMaMu yrpo3bl, CO3IaBaeMOW HMOHOC(EpPOH, AKTUBHO Y4YacTBYS B MEXKIYyHApOIHBIX H
HaIlMOHAJBHBIX (OPyMax MO ITOMY BOIPOCY.

234 B Asuarcko-TuxookeaHckoM peruoHe B pamkax [loarpynmel 1O CBSI3M, HaBUTAUU U
Habmonenuto u Mereoponorud (CNS/MET SG) [pymniiel pernoHasbHOTO a3pOHABUTALIMOHHOTO TUIAHUPOBAHUS B
peruone Asun u Tuxoro okeana (APANPIRG) co3nana Lleneas rpymma no uzyuenuro noHocdeps! (ISTF), nepen
KOTOPOU MOCTAaBJICHA [T HATAAUTh MEXaHW3M OIPEAENICHUs XapaKTepucTuK noHochepsl k 2014 rogy — obmeit
JaTe Havala NpPUMEHEHHWs B peruoHe (cM. mobasineHue B). DTo MO3BOIMT COOTBETCTBYIOIIMM TOCYAapCTBaM
n30exaTh TyOnupoBaHUs YCHIHA U OyleT criocoOCTBOBAaThH 0OECTICUSHHIO MEeT0CTHOCTH obcmyxuBanus GNSS B
MacmTabe rocymapcts/PIIN. Ot sToro BeIMTparoT kak rocymapctsa, Tak u [TAHO, moms3oBaTenn BO3AYITHOTO
mpocTpaHcTBa U u3roropurenu cucteM GNSS.

235 Bonpocam nonocdeps! yaenser 6onpioe BHIMaHue MexnyHaponHas padodas rpynmna no GBAS
(IGWG) —rpynmna, koTopas Ha IOOPOBONBHOW OCHOBE paboTaeT HaJ H3YYCHHEM pa3IHUYHBIX AaCMEKTOB
paspabotkn GBAS wu cocrouT m3 mpemcraBuTenielt HOpMAaTUBHEIX opraHoB, [IAHO, oTpacieBBIX CTPYKTyp H
HccenoBaTeNbekux 3aeaeHuil. Ogaa u3 noarpynn IGWG 3anuMaeTcss KoopAuHAINEH ncciaenoBaHuil B odnactu
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noHocdepsl npuMeHuTenbHo K GBAS. fmonms ywactByeT B 3TOM paboTe, BHICTYNAs B POJM KOOpPAMHATOPA
B3aumogeincteusa Mexay IGWG u ['pynmnoii sxkcieproB NSP UKAO.

2.3.6 Jlaaasie 06 noHocdepe, coOnpaeMple B TIEPHO BO3MYIIEHUH, 0COOCHHO BaXKHBI B TE€X CITyJasX,
xorna ITAHO ocymiecTBasOT SKCIUTyaTalllio U MpeaocTaBisaioT oOciyxuBanne GNSS B TedeHHE BCETO TaKoTro
MeproAa B KOHKPETHOM BO3AYIITHOM MPOCTpaHCTBE. Bosamymienns noHochepsl MpoucxXonsT yaile u ObiBatoT Oojee
CHJIBHBIMH B TIEPHOMBI TMOBBIIIEHHOW COJTHEYHON aKTHBHOCTH, KOTOpas JOCTHTHET CBOHMX IHUKOBBIX 3HAUEHUH B
Ommkaiimme aBa roga, a morom erie depe3 11 metr. C yyeToM 3aMevaHuid, BEICKA3aHHBIX B 1I. 2.2, PEKOMEHIYeTCs
npu pazpaboTke 1 pa3BepTbiBaHuu cucteM GNSS nomKkHBIM 00pa30M yUUTHIBATE HOHOC(HEPHBIC BOSMYILICHHS IO
BO3/ICHICTBHEM COJTHEYHOUM aKTHBHOCTH, HE YITyCKasl IaHC, KOTOPBIA MPEA0CTaBISIeTCS pa3 B IECATUIIETHE.

2.3.7 VYdacTHe rocylapcTB B TaKHX MEPONPHUATUSAX IO ONPEAETICHUIO XapaKTEPUCTHK HOHOChEpb
MO3BOJIMT WM TMOJYYHTh TPAKTHYCCKHH OIBIT, HEOOXOOUMBIA Uil CepTH(GUKANMH W/WIN  YTBEPKICHHS
KOHCTpYKIMHU W dKcmryaranuu GNSS, B ToM ymcie B o0nacTd aBUOHUKHM, ocHOoBaHHBIX Ha GNSS mpouenyp u
M0JIETOB BO3LYLIHBIX CYJOB B COOTBETCTBYIOLINX rOCYIapCTBAX.

24 HNudopmanms o kocmuyeckoi nmoroge aiasa GNSS

2.4.1 KocMugeckyro moromy MOXHO ONPENETNTh KaK "yciosusi Ha connye u CoCmosiHue COTHEYHO020
eempa, Mmaznumocghepuvl, uoHocghepvl u mepmocghepuvl, Komopwvie MOSYym GIUAMb HA IpdexmusHocms U
HAOENHCHOCMb KOCMUYECKUX U HA3EMHBIX TMEXHONO2UUECKUX CUCEM U Y2POXHCAMb IHCUSHU JI00eli Ul 300P08blo
Y1eH08 dKUNAdicell 8030YUHbIX cy008 u naccaxcupog” (cM. 1. 3.9 u nobasnenne A qokymenta WP/21).

24.2 CremyeT OTMETUTh, YTO B TIOCIIeTHEE BpeMs HH(DOPMAIHSI 0 KOCMUYECKOH MTOTOIE MCTIONB3YETCs
B cdepe obecrieueHns: 6€30MacHOCTU U d3PPEKTUBHOCTH TOJIETOB BO3AYIIHBIX CynoB. B moxymenrte "Kownyenyus
MENCOYHAPOOHBIX onepayuii no coopy uHpopmayuu 0 KOCMUHECKOU no2ode OJisi A8UAYUOHHO20 npumeHerus”
(B mampHeliieM mMeHyeMoM "KOHIIENIIUS omepalnuii o KOCMHUYECKONW moroje"), KOTOPBIA B HACTOSIIEE BpeMs
paccmarpuBaercst [ pynmoii sxcrieptoB UKAO 1m0 MeETeopoiorud, OTMEUAeTCs, YTO MaHHBIE O KOCMHYECKOM
MOTOZIC MOXKHO HCIIONB30BaTh JUII CMSATYCHUS TIOCIEACTBUIN npepbiBaHus BU-cBs3u, HapylieHus: 00CTy>KHBaHUS
GNSS, Bo3neHCTBUSA BBICOKOPHEPTETUYECKOTO U3IIYUCHUS U T. J.

2.4.3 AHomanmu B noHOoCchepe, Bo3aeicTByrone Ha curHaiasl GNSS, mpemcraBisror co0oil ogHO U3
SIBICHUM KOCMHUYECKOW MOTrojpl. J[aHHBIE MOHUTOPUHIA U TPOTHO3UPOBAHMS COCTOSHUS HOHOCHEPHI, KOTOPHIC
OTHOCSTCSI K Kareropud HH(POpMAIUM O KOCMHUYECKOW TIOTOJIe, TO3BOJISAT TOBBICHTH 3()(EKTHBHOCTH U
neiictBeHHOCTh oOciyxuBanuss GNSS Ha ocHoBe SC-SF mpum Haanmekamem HCIONB30BAHUH TaKUX JaHHBIX.
HNudopmariss 0 KOCMHYIECKOW TOTOAe MOXKET OBITH MOJE3HOH I Ieled CBOSBPEMEHHOTO MPEIyTIPEKICHIS,
MPOTHO3UPOBAHUS WIIM CUTYAllMOHHOW OCBEIIOMJICHHOCTH 00 OTKa3aX CHUCTEMbl B OyAyIIMX HaBUTAI[MOHHBIX
cpeactBax GNSS Ha ocHOBe MC-MF, noBeImas 3 peKTHBHOCTE U IeHCTBEHHOCTH paboThl GNSS.

244 B nocnenneit Bepcun gokymeHTta "KoHuenmus omepanuil mo KocMUYecKod morone" BIUSHUE
KocMuYeckoi moroasl Ha padoTy GNSS ommcano maBHBEIM 00pa3oM MPUMEHHTEIHLHO K CPEIHUM M BBICOKAM
MarHUTHBIM IUPOTaM. B palioHaX HU3KWX MAarHUTHBIX IIUPOT BIUSHHUE TEPMOCHEPHI, MPEACTABISIIONICH COO0H
(hoHOBYIO HEeHTpanmbHYI0 aTMocdepy, Ha HOHOc(hepy oka3biBaeT Oosiee cepbe3Hoe BoznelicTrue Ha GNSS, uem B
npyrux peruoHax (cM. 1. 2.1 mokmama NSP mo monocdepe). s momydeHus 0ojiee KOHKPETHBIX MPAKTHIECKUX
pe3yNbTaToB, MPUMEHUMBIX Ha II00alBbHON OCHOBE, Bo3leiicTBUE TepMocdepsl Ha HOHOC(EpY, KoTopoe Ooiee
SIPKO BBIPAXKCHO B pailOHE HU3KUX MAarHUTHBIX HIUPOT, HEOOXOAMMO PAacCMATpUBATh C YYETOM PETHOHAIBHBIX
pasIHIMii, KOTOPBIC JOHKHBI OBITH COOTBETCTBYIOIIMM 00pa3oM oTpakeHsI B "KoHIenmun onepamuii”.
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3. 3AK/IIOYEHUE

3.1 B m. 2 Hacrosmero mokymeHta oTMmedaeTcs 3(h()EKTHBHOCTh M EHCTBEHHOCTh COTIIACOBAHHBIX
IoaAXoA0B M OITHUMAJIBHOI'O HCIIOJIB30BaHUA I/IH(i)OpMaHI/II/I 0 KOCMHYECKOM rnorogae, KOoTopass B OOIIOJIHCHHUE K
JIAHHBIM O IIEJIOCTHOCTH W 3KCIUTyaTallMOHHON roToBHOCTH cucTeMbl GNSS mo3BoiseT 3Qp¢GeKTHBHO OCIabUTh
Bo3zelicTBUE MOHOC(hepHBIX sABieHUil. C y4eToM 3TOTro, a TakXe NMPUHUMAas BO BHHMAaHHE COOTBETCTBYIOIIWE
pexomenmanuy B qokymente WP/21, Kondepenmuu npemraraeTcs MpUHATE CIISTYIOIIHE PEKOMEHIAITHH:

Pexomennanus 6/x. Hndopmanus 06 nonocdepe 1 KOCMHUYECKOI MOTo/e AJ1s1 BHEAPEHUS

Oyayuieii ri1o6ajbLHOil HABUTAMOHHOMN CIYTHUKOBOM CHCTEMBI

Kondepenuus mpemmaraer UKAO:

a)

b)

KOOPIMHUPOBATh PETHOHANbHBIE W TIOOANBHBIE MEPONPHUATHS IO  OIPEEICHUI0
XapaKTepUCTHK MOHOCQEpH A MeJie COITacOBAaHHOTO Ha BCEMHPHOW OCHOBE BHEIPEHUS
TapMOHU3UPOBAHHON ITI00aTFHOM HABUTAIIMOHHOM CITyTHUKOBOW CHUCTEMBI,

MPOI0JDKATh PaboTy MO PACCMOTPEHHUIO ACTIEKTOB YSI3BUMOCTH TIOOALHOW HABUTAIIMOHHON
cnytHuKoBOH cuctembl (GNSS) kK BO3ACHCTBHIO KOCMHYECKOW TOTOABI IS OKa3aHWUs
TTOMOIITK TocyAapcTBaM Npu BHenapernnn GNSS ¢ ydeToM MepCrieKTHBHBIX TUTAHOB Pa3BUTHS
GNSS, a Takke MPOrHO3UPYEMBIX SIBIIEHUI KOCMHUYECKOM MOTOABI; 1

M3y4aTh BOMPOCH! ONTHUMAILHOTO UCIHOJIb30BAHUS WHGOPMAIIMA O KOCMUYECKOHN Morone AJs
MPUMEHEHUs] Ha TI00ANbHON OCHOBE B pailOHaX HU3KHUX M BBICOKMX MarHUTHBIX IIUPOT B
[eNSIX YIYYIIeHds XapaKTePUCTHUK TIIO0aTbHOW HABUTAIMOHHOW CITyTHHKOBOW CHCTEMBI B
00IIEMHPOBOM KOHTEKCTE.

KOH(bCpCHLII/Iﬂ npeparact rocyagapcrBam:

a)

B TeX palioHax, rie TpeOyeTcs WU IJIAHUPYETCS OpraHW3alls BO3MYIIHOTO IBKIXKCHHUS Ha
0a3ze T00anbHOW HaBHWTAMOHHOW crmyTHUKOBOM cucteMbl (GNSS), paccmarpuBarh
BO3MOXXHOCTb COBMECTHBIX NEHCTBUN TOCYIapCTB WM PETHOHOB IO PEIICHUIO0 MpolieM,
CBSI3aHHBIX C HMOHOC(EpOii, BKIIOYAs ONPEACICHHUE XaPaKTEPUCTHK HOHOCHEPHI, B IENSIX
SKOHOMHYECKH 3(PPEKTUBHOTO, CONIACOBAHHOTO M MPUEMIIEMOTO Ha PETHOHAILHOM YPOBHE
BHeApeHus cucteM GNSS.
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APPENDIX A
A NEED FOR IONOSPHERIC THREAT MODEL IN GNSSIMPLEMENTATON

1 Importance of properly addressing ionospheric threat in GNSS implementation

The ionosphere is one of the vulnerabilities, which need to be properly treated when implementing
GNSS. (Ref. ANConf/12-WP/21). To achieve safe and available services, the range of variability in the
ionospheric effects (or threats) in the airspace where the GNSS-based air navigation service is provided must be
clearly defined.

The ionospheric effects depend primarily on the region with respect to the earth’s magnetic field and on
solar activity. Thus, the ionospheric effects need to be evaluated in a manner suitable for the region where
GNSS-based navigation service is given with data covering high solar activity periods.

2. Distribution of ionosphere

Distribution of the ionosphere is subject to the magnetic latitudes determined by the earth’s magnetic
field rather than the geographic latitude. The magnetic equator where the magnetic latitude is zero and the
magnetic field is horizontal deviate from the geographic equator by about £10° (Figure A.1).

The ionosphere can be divided into three regions by the magnetic latitude, namely, Low-latitude (£20°),
Mid-latitude (20 to about 65°), and High-latitude (above 65°) regions (Figure A.1). lonospheric dynamics are
strongly affected by the magnetic field, and this dynamism makes the ionospheric phenomena vary by region. For
example, the aurora-related phenomena is critical in the auroral region, the mid-latitude region is rather moderate
except for the period of severe magnetic storms, and the equatorial region is more disturbed due to so called
“equatorial anomaly”, which translates into the enhancement of ionospheric density around £15° magnetic latitude
dueto alocal sharp depletion of the ionosphere dubbed “depletions’ or “bubbles’.

It should be noted that when GNSS signals pass the ionosphere region, the GNSS signals received at a
particular site is affected. The locations where signals from a particular satellite passes the ionosphere
(lonospheric Pierce Point: IPP) distribute around the receiving sites with a radius of more than 1600 km
(assuming the ionospheric atitute at 350 km), when satellites with elevation angles greater than 5° are used.
Providers and regulators of GNSS-based air navigation services should consider the ionospheric effects which
influence GNSS performance within the said circular area.
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Figurel. lonospheric regions (adapted from Figure 3, NSP lono paper)
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3. Solar cycle consideration

The ionospheric activity (density and disturbance) strongly depends on the solar activity in various ways
(increase in ionization, increase in the frequency and severity in solar disturbances, increase in thermospheric
density and dynamics, etc.). The solar activity has periodicity and repeats the cycle with high and low solar
activity periods amost every eleven years. The previous solar cycle reached its bottom in 2009. The current solar
cycleisin itsincreasing phase and is expected to reach its summit around 2013-2014 (Figure A.2). To support
GNSS-based servicesin the long-term, it is obtain to collect ionospheric data during the high solar activity period.
Otherwise, it would take another eleven years to obtain data in challenging conditions, which are necessary for
GNSS design and engineering to ensure the safety of GNSS-based services as well as the required performance of
GNSS.
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Figure2. Sun spot number progression as recorded by the U.S. National Oceanic and
Atmospheric Administration (NOOA) (Figure 2, NSP lono paper)

4, Role of providersand regulators of GNSS-based air navigation services

Defining the range and degree of ionospheric variation which affect GNSS performance in their FIRs
(ionospheric threat model) is the role of regulators of GNSS-based air navigation services, whether the model is
developed by their own or modeled after other data sources. GNSS-based services must be proved to be compliant
with international standards by employing the ionospheric characteristics the regulators define. Thus, it is
important for regulators and service providers to correctly understand the ionospheric conditions and to build
threat models applicablein their FIRs.



AN-Conf/12-WP/111

Appendix B
English only
APPENDIX B
IONOSPHERIC STUDY TASK FORCE ACTIVITIY INASIA/PACIFIC REGION
1. Background
1.1 In the Asia/Pacific Region, it has been widely recognized that ionosphere data collection is

indispensable to characterize the low latitude ionosphere more appropriately for implementing GNSS
infrastructure in the region. Such awareness was shared not only by air navigation domain, but also by regional
multi-national fora such as Asia Pacific Economic Cooperation (APEC).

1.2 In the ICAO framework, the question on how to properly address ionospheric effects on GNSS was table
on the 20th Asia/Pacific Air Navigation Planning and Implementing Regional Group meeting (APANPIRG/20) in
September 2009. The meeting resolved that the member States cooperate with each other to collect ionosphere
data and urged the member States to provide a focal point of contact in their Administration to ICAO for
coordinated collection and exchange of the ionosphere data (Ref. APANPIRG/20 Report).

1.3 As a follow-up to the APANPIRG Resolution, its CNS/MET Subgroup meeting in 2010 agreed on
conducting a coordinated ionospheric review and measurement campaign in the Asia Pacific region. Recognizing
its dedication to R & D on ionospheric threat modeling as well as GNSS, Japan was invited to assume the
technical leadership in that regional missions. (Ref. APANPIRG CNS/MET-SG/14 Report and APANPIRG 21
Report).

1.4 Inception of the mission of convening a workshop on the ionosphere data collection, analysis, and
sharing in May 2011, which was followed by establishment of a dedicated Task Force, named “lonospheric
Studies Task Force (ISTF)”, of which outlines are explained in the following sections. The Ist meeting of the
ISTF (ISTF/1) was held in Tokyo, Japan, in February 2012 resulting in a good kick-off for driving the regional
initiative.

2. Purpose and Terms of Reference

2.1 The objectives of ISTF are to facilitate ionospheric data collection and sharing, to study the need for
development of Regional Ionospheric Threat Models for GBAS and SBAS, and to develop them if the need is
identified.

2.2 The current TOR of ISTF is as follows: Take the responsibility for identification of the available GNSS
data source:

a) make recommendation on sharing scenario for Ionospheric data collected;

b) make recommendations on selecting ionospheric data sources and sharing scenario for the
collected data;

c) steer process for evaluation of the data analysis;
d) study the need for development of regional lonospheric threat models for GBAS and SBAS;

e) provide guidance on the development of regional lonospheric threat models for GBAS and SBAS
if the need is identified; and
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f)  establish rules for use of shared data and the result of study for non-commercial purpose.

3. Member ship
3.1 The membership of ISTF is open to all the member States of APANPIRG.
3.2 The ISTF/1 meeting was attended by 9 States/Administaions including Australia, Hong Kong China,

India, Japan, The Philipines, Republic of Korea, Singapore, Thailand, and United States of America.

33 The States which are not participating in the lonospheric Studies Task Force are expected to share
ionospheric data from their national sources with the Task Force to support development of regional ionospheric
models for GBAS and SBAS.

4, Work plan
4.1 Five specific tasks were identified by ISTF/1 with sequence and corresponding task leads as follows:

a) identification of data source, GNSS data collection, sharing, distribution and archiving. Identification
of data sharing format. (Sequence 1);

b) identification of analysis methodology and GNSS ionospheric data analysis (Sequence 1);
c) GNSS total electron content (TEC) gradient data generation (Sequence 2);
d) GNSS ionospheric scintillation data generation (Sequence 2); and

e) assessment of need to Regional GBAS and SBAS ionospheric models and development of these
models if it is needed (Sequence 3).

4.2 The ISTF plans to have meetings twice in the first year and once from the second year, with a target of
delivery of its final product by 2014.

3. Financial implication

5.1 The ISTF activities are supported by the voluntary contributions by the participating States, who have
already been engaged with great interest in their domestic activities in this subject.

5.2 The cost incurred from data collection and ionospheric threat modeling can be minimized by making the
best use of the GNSS networks which have already been operated by national organizations for such purposes of
geodetic reference, reference for intelligent transportation system, GNSS augmentation or scientific research. In
light of the regional or global nature of GNSS and the entire implementation cost of relatively large-scale projects,
team work by those of the common interest can reduce the total cost and time by avoiding duplication of similar
work as well as system harmonization in an efficient way. ICAO, being as facilitator or usher, assists them in
building inter-regional or global ionospheric threat models, which allow States and ANSPs to enhance PBN as
well as GNSS in a globally harmonized fashion.

53 The ISTF adopted a sample MOU for assisting States in entering into a data sharing agreement with
their national organizations concerned.

— KOHEL[ —



