Japan Geoscience Union Meeting 2011 d
(May 22-27 2011 at Makuhari, Chiba, Japan) 9

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““’“ )
PEMO029-01 0 0:203 Oo0d:50 240 14:15-14:30

000000000000 WASAVIESOODDODOoOooO
A Conceptual Design on Incorporation of WASAVIES to the Aviation Route Dose Calcu-

lation System

0000000020000 3 KuwabaraTakebOO OO 5,00 006
Hiroshi Yasud&®, Tatsuhiko Sath Ryuho Kataok? Takao Kuwabarg Seiji Yashir@, Daikou Shioté

lopgo,200000,%000,40000000,°000000000,000000
INIRS, 2JAEA, 3Tokyo Tech.*Univ. Delaware’CUA, RIKEN

ooboooobooobobooooooboooobobooboobooboooboobobooboooboobooooboobooon
00000000oO0ooO0o0oU00ooooOoooooooo(@eCcR)D00OOOOoUUOoDoOoODNMooogooooog
ubooooooobobobooooooobobobooooooooobobobooooooboobobooooon
O000000O0o000oOo0U0OoO0OOoO(SEP)DODOOU0OOOOOOOODOOUOOOUOOOOODOOO (GLEODO
goo0oooo0oo0ooooOoooooooO0oooDoOo0ooooooooDoGCRUODODOODOODODOOOOOO
00000000D0OD0OD0OD0OD0ODODODO0OD0D00OO0GLENOOOOOOOD 24000000000000000 00 13kmO
oboooooobOoboboooooooobooboboooooooooboOoboobooboooooboobOoboboooon
obooooooobOobobooooooobobobooooooobOoboboooboooooobOobooooooon
00000000000 (WASAVIES)DOOUOOOOOOOOO0DOOoOO00oOoOOo0ooOooooooooooo

oooooD:00,000,000,000, GLE, SPE
Keywords: cosmic, radiation, aircraft, exposure, GLE, SPE



Japan Geoscience Union Meeting 2011 d
(May 22-27 2011 at Makuhari, Chiba, Japan) J

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““m
PEMO029-02 00:203 00d:50 240 14:30-14:45

0000000000000000 _
Cosmic-ray exposure during aircraft operation
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Effects of exposure to cosmic-ray during aircraft operation, are divided into the exposure of the crew and operational im-
pact. International Commision on Radiological Protection(ICRP) issued a recommendation to include occupational exposure C
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 t
this, airlines manage doses on each aircrew using Japanese Internet System for Calculation of Aviation Route Doses(JISCARI
developed by National Institute of Radiological Sciences(NIRS). Examples of operational impacts are, communication difficulty
on short wave due to Dellinger Phenomenon during international flight, and rewrite the data in memory known as soft error on
electronic equipment onboard aircrafts. Use of Space Weather forecast for major solar flare, how to provide the information tc
aircrew and how to make decisions are urgent consideration.
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00 00 ', Gopalswamy Nét
Seiji Yashird*, Nat Gopalswam¥y

loooooo0o0O0,2NASAODODODOOOOOOOO
IThe Catholic University of Americ&NASA Goddard Space Flight Center

Solar Energetic Particles (SEPs) are accelerated by interplanetary shocks driven by coronal mass ejections (CMES). The i
tensity of the SEP events is closely related to the CME speed, width, and source location. SEPs pose significant radiation haza
to space systems and aviation, so it is important to predict the SEP events. The WArning System of AVlation Exposure to SEP
(WASAVIES) is a new initiative to forcast the expected exposure to SEP events at the latitude of commercial aircraft. The aim of
this work is to obtain the CME parameters in real-time for better prediction of SEP events. The work involves the identification
of CME source regions using soft X-ray flares and CME kinematics using automatic recognition of CMEs.

Solar flares are a good indicator of the source location of the CMEs, since the two phenomena are closely related in time an
space. X-ray intensity from the Sun routinely monitored in the 0.170.8 nm wavelength band by GOES is used to determine the
flare onsets, peak intensities, and durations. Normally the GOES data become available within a few minutes. Flare locations a
determined by the Atmospheric Imaging Assembly (AlA) on the Solar Dynamic Observatory (SDO). Fe XVIII (9.4 nm) images
are used because they have a good response to high temperature plasmas ("7 MK). AIA observes the Sun with 0.6 arcsec (4
4k pixels) spatial resolution and 12 second cadence, but we use the synoptic data (1k x 1k, 2.4 arcsec pixels and 3 min, cadenc
to minimize the network traffic. Since January 2011, the flare module has operated without problems. Typical latency to correc
the required flare information is 1-3 hours.

Automated CME recognition system has been investigated by several researchers. The well-maintained programs are CACT
(Berghmans et al.) and SEEDS (Olmedo et al.) Both systems attempt to identify CMEs as human eyes do. They work well excey
for identifications of fast CMEs. This is because only a few images are taken for those CMEs. We are planning to optimize
these programs for detecting fast CMEs or develop our own software if necessary. The preliminary result will be presented in the
meeting.

OO000D0:WASAVIES, OO ODOOO0O,0000000,000
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Shock propagation model for Solar Energetic particles flux prediction
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The standard diffusive shock acceleration (DSA) model is often invoked for the mechanism accelerating energetic particle:
around collisionless shocks. We will discuss the maximum attainable energy for solar energetic particles in the context of shoc
acceleration theory. While the maximum energy can easily be estimated by DSA in the most simplified (i.e., ideal) condition,
there are number of effects (e.g., time-dependence, geometry, nonlinear effects, anomalous diffusion) which may alter the a
celeration efficiency. In this report, we discuss these effects in the context of solar energetic particle acceleration around stron
shocks propagating in the inner heliosphere.

ooooo:0bbo0o0oo,0bobo,o00b0bbboooogd
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We investigate the solar energetic particles (SEPS) entering into the terrestrial magnetosphere associated with coronal ma
ejections (CMEs), using the POES satellite data at low-earth orbit. The POES satellites have ion detectors, measuring the e
ergetic ions ranging from 30 keV to 7 MeV. We demonstrate the superposed epoch analysis of the MeV ions associated witl
CME-driven intense storms during solar cycle 23. The zero epoch time corresponds to the interplanetary shock arrival detecte
by the ACE satellite. The initial results indicate that a significant SEP enhancement is observed for a few hours just before th
shock arrival, possibly associated with the energetic storm particles accelerated at CME shocks. The enhancement appeared at
invariant latitudes of larger than 60 deg with a different appearance at dawn and dusk. The significant dawn/dusk asymmetry c
the SEP flux entering in the magnetosphere is probably due to so called east-west effect of the gyrating protons at the low altitud
We report further statistical results to contribute for a robust forecast of SEP flux entering into the terrestrial magnetosphere.

oooodoD:000000o,00000,0o0o0oo0oog, CME
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Development of a GLE alarm system based upon neutron monitors for early warning of

radiation hazard

Takao Kuwabark
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We have developed a system that watches for count rate increases recorded in real time by eight neutron monitors, whic
triggers an alarm if a ground level enhancement (GLE) is detected. In this work, we determine optimal strategies for detect:
ing the GLE event at a very early stage, while still keeping the false alarm rate at a very low level. We study past events
to optimize appropriate intensity threshold values and a baseline to determine the intensity increase. The highest-level alarn
which we term an ALERT, is generated when a 4% increase is recorded at three stations in 3 min averaged data. At thi
level, the false alarm rate obtained by back testing over the past 4.4 years is zero. Ten GLEs occurred in this period, an
our system produced GLE alarms for nine events. Alarm times for these nine events are compared with satellite proton dats
The GLE alert precedes the earliest alert from GOES (100 MeV or 10 MeV protons) by 10-30 min. Real-time GLE data
may be viewed at http://neutronm.bartol.udel.edu/spaceweather. An automated e-mail alert system is now under beta testil
at http://www.bartol.udel.edu/"takao/neutronm/glealarm/index.html.

0 0000 : GLE, Neutron Monitor, Cosmic Ray
Keywords: GLE, Neutron Monitor, Cosmic Ray
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Probability forecast of the SEP event occurrence in a long-term range
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The SEP events are one of the space weather effects most hazardous to the space environment of mankind. Due to the rarer
of its occurrence, the long-term, a monthly-to-yearly range, probability assessment can also provide useful information to oper
ations, as well as the accurate prediction of its arrival. We have already developed the forecast scheme of one-month occurren
probability for the geomagnetic storm [Tsubouchi and Kubo, 2010], in which the probability is derived as a function of the
elapsed time after the latest event from the cumulative distribution function for the time interval between successive events. Ir
the present study, we apply this scheme to the SEP case and compare with the corresponding observations to verify the forec
validity. The most appropriate parameters, such as the event criterion and lead time, will be explored.
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Ground level enhancement (GLE) is caused by extremely energetic particles from the Sun. The origin of these extremel
energetic particles are thought to solar flares or solar coronal shock waves although origins of solar energetic particles are st
controversial. If energetic particles accelerated at a coronal shock wave cause GLE, a speed of the coronal shock wave will be
elementary parameter for predicting the energetic particle intensity and also GLE level.

The coronal shock waves have been detected by various observations, such as solar radio spectra, H-alpha images, EUV i
ages, and X-ray images. The speed of coronal shock waves can be estimated by these observation data although it is not sur
these observations are counterparts of the same coronal shock waves. We will introduce a method to estimate a speed of coro
shock wave by using solar type 2 radio burst data obtained with HIRAS system at Hiraiso Solar Observatory, NICT. Moreover, a
method for automatic detection of type 2 radio burst will be introduced briefly.

After particles were accelerated at solar flare or coronal shock waves, the particles are propagating from the Sun to the Eart
Particle transport is one of the most important topic for predicting particle intensity time evolution on the Earth. We will also
introduce current status of solar energetic particle transport study briefly.

gooob:bbbooooobob,ooooobooobo
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