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Cosmic-ray exposure Space weather information during aircraft operation
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Effects of exposure to cosmic-ray during aircraft operation are divided into exposure of aircrew and operational impact.

International Commision on Radiological Protection (ICRP) issued a recommendation to include occupational exposure of
aircrew with a jet operated exposure from natural radiation source in 1990. Radiation Council consists of the Ministry of Educa-
tion, Culture, Sports, Science and Technology, the Ministry of Health, Labour and Welfare, the Ministry of Land, Infrastructure,
Transport and Tourism establised Guidelines for management of aircrew exposure to cosmic radiation in 2006. In response to

this, airlines keep record of assessed doses on each aircrew using Japanese Internet System for Calculation of Aviation Rot
Doses (JISCARD-EX) developed by National Institute of Radiological Sciences (NIRS).

Impacts of space weather on aircraft operations can be classified into communications and navigations.

For communicaton, it includes difficulties on HF radio due to Dellinger Phenomenon while flying out of range of VHF cover-
ages

as international flight. And also includes difficulties on SATCOM voice communication and Controller Pilot Data Link Com-
munication (CPDLC) in oceanic region.

Modern navigation by Global Navigation Satellite System (GNSS) is becoming mainstream. GNSS are used all phase o
aircraft operation during on the ground, depareture, en-route, and approach. Future of operations aim high category precision a
proach using automatic approach and landing by GNSS even extremely low visibility until stop on runway. Cosmic-ray re-write

the data in memory known as soft error on electronic equipment onboard aircrafts.

Use of SpaceWeather forecast, how to provide the information to aircrew and how to make decisions are urgent consideratiol
For these problems International Airways VolcanoWatch Operations Group (IAWOPSG) which one of operations group of In-
ternational Civil Aviation Organization (ICAO) is making draft Concept of Operations (ConOps) for international space weather

information in support of international air navigation. Adoption of ConOps is targeted for ICAO/WMO divisional meeting in
2014.
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Rdiation exposure management for astronauts

UNSIREEAE SR 3 R S R i1 R L VS
MATSUMURA, Chiemi'* ; SATO, Masarti ; KANEKO, Yuki' ; OGATA, Katsuhikd

T2 BT RA FE R
LIAXA

i EANSHI 400 km FZEZRITT 26 NFHMHR THHTHEREAT—>a> (International S
pace Station;ISS) T FHIBIHIICE O NMAIE L. TORIE—HTHO. 5~1mSv (L
DFRPEEETD) ICB K5

FHITZET 7RISR (J AXA) TlE. FHBGHREFIC X RO R/ NBICHZ Z729ic, 1S Sics
g B8R L) L. TR < EFER 217> TV 5,

FHCHARANFHERG T LD 1 S SEREPOHIL S BHERICBW T, 21T 2 FHRBICAIREOISH NI L 755 7z
B, FHEREEHE FHRKTHIC X S EHRIFINEATH S, BfEfT>oTW2Expedition 38/39D
X EHERICBNT, JAXALLTH®TContingency (FEEMNAF T ight Rul elddEd<)
ZRBRUTc, TORBRTIE, FHIBREIEROLEN 2 Falak LT,

AFELRTIE. FHIBESHR IS < ERLEH OBEE & BLURIC DWW TN T %,

F—TU— F: AT, #0E ER, FHBEHREE <
Keywords: Astronaut, Space radiation exposure

1/1



Japan Geoscience Union Meeting 2014 /0 <9 ’

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ]gggggiem

Union

PEMO08-P03 23 R AR —2 FF:5 A 2 H 16:15-17:30

H U T IVEA LWKGRT — 2257 2T F 2 AT INT DN T
On a new antenna system for reception of real-time solar wind data
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Solar cell degradation of Akebono satellite due to space radiation and effect of tempera
ture variation
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Development of space weather prediction algorithm using big data analysis
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F3. GOESDiED T —% & SDO(Solar Dynamics Observatony) & % 2Bkt 7 — & (Helioseismic and Magnetic
Imager: HMI)H'5. GOESD X 7 Z v 7 A% Tl d 20552, HSS(Heidke Skill Score}y TSS(True Skill Statis-
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I N AN S TH %,
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Motz AFETIE, THICAIA BEOBEN MR ERT—2 Yy MIIMATZ L7 RO, ZORREZH
595, AR, RS T7o— RNV R 27— DHEFEIETH S,

F—T— R FHRK, K7 L7, i8I, SDO/AIA, SDO/HMI, GOES
Keywords: Space weather, Solar flare, Active region, SDO/AIA, SDO/HMI, GOES

GOES+MHI AIA+GOES+MHI
*1
X class Flare HSS 0.209 0.215
TSS* 0.551 0.581
HSS 0.439 0.402
M class flare
TSS 0.500 0.470
HSS 0.521 0.542
C class flare
TSS 0.627 0.605

""HSS=Heidke Skill Score
?TSS=True Skill Statistic
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Statistical study on generating factors of white light solar flares
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"White Light Flare’ is a flare with enhancement of visible continuum and is mainly associated with energetic flares like GOES
X-class flares. But it could not be always observed in energetic flares and recently it is observed in relatively weak flares like
GOES C-class flares (Matthews et al. 2003; Hudson et al. 2006). Its occurring mechanism has not been well understood yet at
hence a key question remains; "What is needed to enhance white light emission in solar flares?”

In this study, we chose 37 events observed with Hinode/SOT and RHESSI among M- and X-class flares from January 201
to August 2013. Out of the 37 events, Using running difference images of SOT three continuum bands (red, green, blue), wi
identified 13 White Light (WL) events. Remaining 24 events are classified into No White Light (NWL) events. We compare
these two groups in several parameters (e.g., duration, distance between flare ribbons, and so forth) to find a generating factor
White Light event.

We found the following characteristics of WL events. (1) Most of WL events show a short duration within 20 minutes in
GOES soft X-rays. (2) WL events show high15MK) temperature and relatively low emission measure at the peak of GOES
soft X-rays. (3) The distance between two ribbons in WL events is short as 10arcsec. (4) Assuming the thick-target model
the mean dissipation rate of non-thermal energy in WL events is larger than that of NWL events. (5) WL events do not tend to
coincide with CME comparing to NWL. These results indicate that precipitation of large amount of accelerated electrons into a
compact area within a short time plays a key role to generate a WL event.

Keywords: solar flare, white light, hinode

1/1



Japan Geoscience Union Meeting 2014 0/0)

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ];;g’{;‘sgiem

Union

PEMO08-P07 23 R AR —2 FF:5 A 2 H 16:15-17:30

X B N OF B B D KU 0 % A > & KRG B 0D 572
Influence of solar wind and ozone on the temperatures of the troposphere and stratosphe
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Keywords: troposphere, stratosphere, temperature, 0zone, solar wind, geomagnetic activity
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On the influence of the luni-solar oscillation on the climate
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1) Renato Ramos da Silva and Roni Avissar, The impacts of the Luni-Solar oscillation on the Arctic oscillation, Geophys. Res.

Lett., VOL. 32, L22703 (2005)
2) Vidar Selas, Linking ‘10-yeaf herbivore cycles to the lunisolar oscillation: the cosmic ray hypothesis, Oikos, Volume
123, 194?202 (2014)
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