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Table 1
Identified SPE Candidates: Approximate Year, Data Set, and
Fluence F3p (cm‘z) Evaluated for the SPES6 Scenario

SPE Year Series Fio (Xsp @

1460-1462 AD* NGRIP(1460)
Dye3 (1462)
1505 AD Dye3
1719 AD NGRIP
1810 AD NGRIP

8910 BC IntCal09
8155 BC IntCal09
8085 BC IntCal09
7930 BC IntCal09
7570 BC IntCal09
7455 BC IntCal09
6940 BC IntCal09
6585 BC IntCal09
5835 BC IntCal09
5165 BC GRIP
4680 BC IntCal09
PROTON ELUX 3260 BC IntCal09
2615 BC IntCal09
2225 BC IntCal09
1485 BC IntCal09
95 AD GRIP
265 AD IntCal09
780 AD? IntCal09
M12
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Fluence estimates
from case studies:
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) Oulu Neutron Monitor

1964-61-01 80300 - 2612-10-23 23:59 UT, Resolution: 14408 mins, Average count rate: 6143.41
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Effective Dose Rate ' (E) for 2012-03-09 17:00-18:00 GMT Northern Hemisphere view at selected altitudes

5km (16,000 feet) Radiative Dose Rate (uSvihr) - . .
lat  S05-B0S G0S-405 405205 205-0  0.20N 20N.G0NZ0N-GON G0-80H Effective Dose Rate(E) at 11km for 2012-03-09 17:00-18:00 GMT

avg 3.95 2.89 1.35 0.57 0.50 0.58 2.76 3.95

max 4.57 8.66 8.2 1.06 114 .10 8.65 4.47 Max(E):23.01
11km (35,000 feet) Radiative Dose Rate (uSv/hr} Avg(E): 6.67  Syhr
lat 50S-605 605-405 408-205 205-0 0-20N 20N-20N 40N-60M 60-80N a0
2045 1282 3.89 1.34 1.15 2.69 11.61 21.26 80
2195 21.29 15.18 2.80 3.28 1390 2238 23.01 a0
15km (49,000 feet) Radiative Dose Rate {uSw/hr) gg
lat 50S-605 605-405 405-205 205-0 0-20N 20N-20N £0N-60N 60-50N o5
avg 3|00 2196 4.96 1.54 1.3 3.28 18.81 40.69 20
max 41.28 4033 26.17 3.52 4.02 22,16 4247 4328 18
Representalive High-Latitude Flights }g
2012.03-09 17:00-18:00 GMT 12
Flight Name Time Rate’ Dose' Safety Signal 10
z 8.0
hours uSwhr mSv Airerew” Public’ Prenatal’ 7.0
Londen,GBR - New York,USA 5.50 a2 0.090 g-g
Chicage,USA - Stockholm,SWE 8.50 . 077 4 :O
Chicago,USA - Munich,DEU  8.50 . 0.153 3.0
Chicago,USA - Beijing,CHN 13.50 B.86° 0.255 gg
Signal Aircrew> Prenatal® } g
Max_Annual{1000hrs) _tri one_trip 0'5 B
0-6.0mSv : 0-0.167mSv 0.2
6.0-12.0mSv . 0.167-0.333mSv o1 |
[ . >0.333mSv 00 |
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revised corr_for_efficiency values from 2013-09-26T00:00:00 to 2013-10-01723:59:00

GLNM

5 THUL R=0.30

relative scale

3 OULUR=0.51
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Space Weather

RESEARCH ARTICLE  U.S. Government shutdown degrades aviation
e radiation monitoring during solar radiation storm

K‘T: "‘r""“: ey iocnc W. Kent Tobiska', Brad Gersey?, Richard Wilkins®, Chris Mertens’, William Atwell*, and Justin Bailey’
: Uf' T T N Effective Dose Rate(E) at 11km for 2013-09-30 18:00-19:00 GMT|
5. avi
+ During radiation event, 20 people Max(E): 2249
Bkely received Ifetime fatal cancer AVI(EN 1042 yguhr
— - 80 p 29 > A Oct 2
ent opera: N i
Abstract The US. Government shutdown from 1 to 17 October 2013 significantly affected US. and global 40
aviation radiation monitoring. The closure occurred just as a 52 radiation storm was in progress with an average % Updated 2013 Oct 1 23:56: OAA/S Boulder,
dose rate of 20 uSv h''. We estimate that during the radiation event period, one-half million passengers were 23
Corespondance to: flying in the affected zone and, of this population, four would have received sufficient dose to contract fatal i%
W. K Tobiska, cancer in their lifetimes. The radiation environment can be treated like any other risk-prone weather event, 12
kiobiska@spacenvironment.net e.g., rain, snow, icing, clear air turbulence, convective weather, or volcanic ash, and should be made available o
to flight crews in a timely way across the entire air traffic management system. The shutdown highlighted the ;_g
tion: need for active operational monitoring of the global radiation environment. Aviation radiation risk mitigation e
ka, W, I, & Garsey, R. Wilki steps are simple and straightforward, i.e, fly at a lower altitude and/or use a more equatorward route. Public 53
tools and media methods are also needed from the space weather scientific and operational communities ad
to provide this information in a timely and accessible manner to the flying public. 3
0.2
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