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3-3  Importance of Monitoring and Forecasting of Space Environment in Geostationary Orbit
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In geostationary orbit, satellites for various practical purposes such as communication, broad-
casting, and weather observations are operated. On the contrary, it is known that malfunctions and
failures of satellites in geostationary orbit sometimes happens due to the space environment distur-
bances driven by the solar wind. To realize safe and secure satellite operation, nowcast and forecast
information of space environment needs to be used for avoiding risks of satellite anomalies and
quick diagnosing and responding in the event of satellite anomaly. We will introduce the space en-
vironment disturbances and its risk of satellite anomalies, monitoring of the space environment us-
ing high-energy particle observations, forecast of space environment using mathematical models,
the development of SECURES, a system for estimating and predicting the risk of satellite charging/
discharging in consideration of the material and shape of the satellite, and the future plan of space

environment monitoring in geostationary orbit.

Q 1 C&HIC

WERAFEDK 6.6 5 (BEERY 377 6 T km) D7RE L
22D M EE O N E L, HERO B FE Y] & [F A 23
e 56 0T 0 ZOHE LD NTHTREIL, 25
AHEL TR % e SRk iR LIS, £ 0Bl
EEFIEBLE LI TS, COBEREZ G L.

2L > TATHRICHA ZARE - BEEDPREET S
AT D720, NLEEEOHRFERET, HRABER
BB EOFMICHED CHRERL TV a, S512, #l
BERAROR A - Z0 R REN 2 EB 5 5720121,
W RFRBOFHEIR OB € D% OHERS T H D15 H
ZICIc, FEE) A7 2 2 EEEMN 2 E-L72Y .
H— NTEREIIARS - BEEDIA L7256 ORIF

WfE - Bk - KREBINE, Bx 2EFIHENO N TH
ENEIEBEICIT S IS TBD 202141 H 4 H
HLE, SO N THEASHIEHMETEHN SN TV 5
(1] #IEETRIIFRA OAEHFIZRPT I LD TE RV
XA T7T7ERDOOHY, FEREEHFORE - it
2Pk N T2 OFRBEIR I L HIEA RBIRE X, Y —
V2AOhiz b6 L &30, ANR=ZAF 7 OB
Ao E Ik 2 & OB THREOMBEIZ O L5 &
BEDdH 5 o

FHZEM TlE. KREFIEBIE IR R 2 FH R A H)

XIBOBCIE, FHBRBFENERE 2 IGH L 725 R OBk
S RERLIZVTHIEDPLEE L, SDXH) %
LYYy bR ERIC T HEREEOBEE & 0l
B, ) A7 FHIEOFHRA TS HE 2 EH %
HoTWwa, RFETIE, FIELEOFHERERZEOEH -
FUlOEEM L | EHEEIZERENE (NICT) 1281 %
BAR 2 B O W TR B,

115



3 HSEE
€) BiniEicsETERREHLZIONE

WERE L OFEHZERICIE, HBERE & KB & D
HAEHIZ & o THEBREEAE & 3N 5 ST & 1L
T KEBEEZL > TRE S EET L KGR E D
MEAERIZ L > T, ERERKEANTIET 7A F—4a%
iSRS IS Uk ) SLESESFAE L. HERE D
DOFEHEFEIIKECEAT S [2, ZOFHERLEH
3. ALEESRHEAS > 75120 L THRER25- 2155
Bl T72. KFm7 L 7B auFEERHBHRICHE
) B M 2B EEPRIC X - TR X LA 10 MeV DLE
DEIANF—GT (K70 b B%) ., HEkEAE
AR & FIR T DRk 4 7 T A OV F — - (TS
ML) b, MERBELOFHREL A S &, ALH
BRI 7 I E Y NIZTTERTH L, 22T
E. FRIEFLEIC B A FHERELE) L e N LR
1252 BEBIZOWTIHRR S,

ANLHEEICER I NS CPU R A £ otk
T, SRS OB ANF =T, BAF VEHEDO A
FHZ Lo T, By =7 —REIE, REICITRATE
RIS TIEDRDL, INET U TIVA XY M
£ (Single Event Effect; SEE) & IFA TV 5, #1FERRPE
BB RSBV T, IR B R T (South
Atlantic Anomaly: SAA) &’ 5 FHTRY IR 0
FEDSHH\WFEI & B THEER DR WS 23 2 I 5 DRLT-
DRAEHNTWD 728, SEE OBEIIRENTH 5
AS, EIEELE ORI RE X HFED 300 50 1 FEETH
iz, Kbg7a b Y BRLPTFEHB O E & 2T
O A

FHZEM TR, ALHERLO 77 A h bk
HNOBETRA + v ORAHR, KEEOREIZL S
HE T ORI L > T, FmEAKRMIZEMITEE S L
o TNHERMEMMEELIMTATY S, KW EIL.
BkeV~HHkeVEEDT I A<IZLoTHl &R
éﬂéoﬁiﬁﬁmﬁguﬁgmmﬁiétb\%&
LA EM OB BMEZ B 2 55681213, E
N, WEOARELE BEEDORK & 5 (4], $ikeV ~
B keVDTIATDOEH % L7206 THAEND
Cr)EBRELTHTAN—20H b, TTAM—
AOBIZIE, MU EREE BV TEREFMEOF —1
T SZEIRIBESENICIH S R V) | AR KRR TN HE R -
FEEL TCOWLETPBII S NS, 2 O ERESE T
. BRI S HEREEO 1065 £ 0 b o fEsE
T T ARAFEAEN, TTIARDENPERT S
EDBIIRY I 2L —Ya v IlEoTURENTWA,
FrEHE T 7 A b= 2128 B keV ~$H keV
DT FTATRFTDOWMRKIZL > TT I ATDmRE, BE
BEINEBICEL L, TRHPRIHE - HELZT] &k

116 TEHRESTAIHABIAZIRE Vol.67 No.1 (2021)

T EEZLNTWA,

—7%. BAH keV L EOBEZ AV F—EFIL, FHED
R EZEE L CRHENBIEAL, 77— 7 V8K L
DHIFAEZHE - WEEELEELZLNTVWS B, &
NEFEHGR LA TS, BIEBLEIL, H keV ~
¥ MeV OB ANVF —BTHHEIMHIC L o TR S
T\ D UG AV OIMZICALE LT\ b0 BT
s s 2P RSB 12 & o CTERED S 5 HRESUR IS
PP, BIANVF—FBTDT TV IANRTAF I v o
WCEBIT A EDBHLN TS, HIFES RO BICEIE
MEDEHTANVF—BET 7T v 7 ANEVIREIEH
B hb7oo THBT A2 EDH ), 2O XD RIRRT
THEAT L NLHEEOARES - T, R EDR
WThHbeEZLNTWA,

BERARFBRICISFHRE AL

e zonm

FidRD & B, FIEPLEITFHEREZB) M 2
BEED) A7 DE\ T2, RN USROS -
Hedr - BHOODONT A F =Y 7EmRE LTS
DEEF & LB IHERMOFHEREZFHIL T 5
RS D4 v, FAETIE, 1977 IR BT AR
R w2 O F b D (Geostationary Meteorological
Satellite: GMS) %7 EIF. HA EZ2TOREE % 5
B U720 GMS IR DN Y 2 % — ¥ ¥ 7 R i RAT
HBE LT HEERNIZEE (Space Environment
Monitor: SEM) 28#E# &S, ST ANVF—ET - BT
ERFHIIL Tz [6]e GMS &) — X3 5 54 F TIT
L ETFoNA, 209 b 455 E Tld SEM 2585
STz,

MEE, EIROFZERT (B, NICT) ‘PR T, &k
T - BHEBTERLTBY., 7o b CBRRBS
WHEET 77 v 7 AORROSEERE LT, JBT
[ R Y Y — 0 b BENFEESCAT~NEH. AiH 1
H%® SEM 7—% 255 PigfEo 7ay M) 237 7
723 THER SN TW2[6], 1988 £ 5 1%, @3
WAWZERT (B NICT) ICBWC[FHRATHY AT
LOFERFEI DT Y (7], BT - BHITFHIR
5T AN & RRANICEAT L T\ b, BERETIZEFE
HEEHEREL Y ¥ —CHE L T THEREETIRCES
2BV T, KERMFEKSXS (National Oceanographic
and Atmospheric Administration: NOAA) D&k 15 S &
£ (Geostationary Operational Environmental Satellites:
GOES) & X #isfifE 7 — ¥ RH T ANV F —H 57— %
EPEET, SEM 7= I3iEH S TE 72 [8] SEM @
TIINT =7 OFNER O 72812, 1991 412 B &G R
EHWET = FREY AT AN - EASN[9).



3-3 BMEMEDOFHREER - TAOEEN

1994 F£IIZERHEOT LY SEHESEM 57— 4 %
ZRETHEELEMRL. HARLZOBIEHED THE
5 (AL A NVF—R B 2 ) TIVY A A TEHTE
55912 -7210]

e 2 LI, ZDH%O GMS 5 5%, Eiis H 19
2 1%, 2% (MTSAT-IR, 2) CIZFH BRSNS E
ITREHTH o720 L, 2014 42 10 H. 2016 4F 11
RiZfTbbiFonz0%Ebh 85, 957 ZIEFTHEE
7 — & P52 1 (Space Environment Data Acquisition
monitor: SEDA) 25 S L [11]. HAREZ=IZBIT 5
IFHLEOFEHEEO) TV I A LEZF ) ¥ 7D
LTwWw5,

SEDA O4M %K1, #x 3 1. 212529, SEDA

2 SEDA-p EHIF ¥ R ILOEERE

1 SEDA D5

=1 SEDA DT

HH BT
F v AV Fm¥ .8
BT 8
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BT :02-45 MeV
WRF [ 43 i e 10 # 3 Himawari/SEDA Database
HEF A B+ £ 39.35 deg.
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%2 BFEEFOSFvURILOIRILE—
Fy Al BTFOIRAVE-[MeV] BTFOIANVF— [MeV]

0 216 0.2

1 299 0.3

2 379 0.45

3 454 0.65

4 57.8 1.0

5 684 15

6 752 20

7 814 45 4 Quick Look Plot ®fl
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CHarging And Radiation Monitors for Space weather
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