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Pre-study for Polar Routes Space Radiation Forecast Model
Development
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ABSTRACT

In this study, we summarized the results of “Pre-study for the development of Polar route space radiation forecast model”,
funded by National Meteorological Satellite Center, Korea Meteorological Administration. We investigated the aviation space
weather-related literature and the airline companies’s operation manual associated with the space weather. We also identify
the strengths and weaknesses of many pre-existing space radiation calculation programs, and find the potential to be
improved. Until now, we don’s have our own space radiation calculation program, so we need more improved space radiation
calculation program which will be developed by ourselves. Currently most space radiation calculation programs cannot reflect
temporary variations in the solar activities and the space weather. Here we analyzed the strengths and weaknesses of those
programs, which are widely used in typical space radiation calculations. Finally to reflect the real-time space weather effects
in the forecast model, we need to develop more precise forecast model. For that purpose, we suggest the following four
steps: (1) at first, we have to choose the ground-based radiation dose calculation program, (2) we have to select a proper
atmospheric model in aircraft altitude, (3) we combine the selected ground cosmic radiation dose calculation program and
the selected atmospheric model, and finally (4)we have to reflect the real time space weather information and space weather

forecast into the newly combined model.
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H 1, SI20|A S5t St Mol CHSH o3| M2F AlA T2 IWE9| route dose AlM Zab (THY @ mSv)
29 - Route Dose (mSv) 1233 (266) MV
i H] YA 7
=% JISCARD CARI-6 CARI-6M EPCARD PCAIRE SIVERT
Seoul - 1306 4.25E-02 5.38E-02 4.76E-02 7.00E-02 7.20E-02 590E-02
NewYork ) (6.80E-02) (8.83E-02) (6.43E-02) (1.02E-01) (1.02E-01) (1.10E-01)
Seoul — 1537 2.93E-02 5.81E-02 453E-02 6.80E-02 540E-02 6.20E-02
LosAngeles ’ (4.10E-02) (7.72E-02) (6.10E-02) (870E-02) (7.60E-02) (9.12E-02)
Seoul - 11:30 2.63E-02 3.48E-02 3.12E-02 4.60E-02 4.30E-02 5.01E-02
London ' (4.05E-02) (543E-02) (497E-02) (6.50E-02) (6.10E-02) (899E-02)
Seoul - 049 7.34E-03 1.19E-02 9.30E-03 9.00E-03 1.20E-02 9.70E-03
Bangkok ' (8.36E-03) (1.27E-02) (1.12E-02) (1.00E-02) (1.60E-02) (8.40E-03)
Seoul — 09:05 9.59E-03 1.63E-02 1.37E-02 1.50E-02 1.90E-02 2.06E-02
Sydney ” (112E-02) (1.80E-02) (1.56E-02) (1.60E-02) (2.60E-02) (1.86E-02)
Seoul - 0145 2.49E-03 3.80E-03 2.90E-03 3.00E-03 4.00E-03 2.70E-03
Tokyo ' (291E-03) (4.20E-03) (3.40E-03) (4.00E-03) (5.00E-03) (2.60E-03)
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H 2, I A S3SAL] SRH| R REME (mSv/yr)

Aircrew Average annual effective dose (mSv)
1233 MV(Zt7]) / 266 MV(S47])
JISCARD CARI-6 EPCARD PCAIRE
p1 1.52E-01 248E-01 2.08E-01 2.43E-01
1.74E-01 271E-01 2.29E-01 3.37E-01
- 858E-01 1.39E+00 1.26E+00 151E+00
L.14E+00 1.50E+00 1.45E+00 2.05E+00
P3 4.15E-01 6.75E-01 571E-01 6.64E-01
] 47T7E-01 7.37E-01 6.20E-01 9.26E-01
(pilot) P4 1.79E+00 2.45E+00 2.94E+00 2.72E+00
2.65E+00 3.56E+00 401E+00 3.88E+00
- 1.98E+00 2.83E+00 3.16E+00 2.55E+00
2.93E+00 3.36E+00 4.14E+00 360E+00
Ave 1.04E+00 1.52E+00 1.63E+00 1.54E+00
1.47E+00 2.00E+00 2.09E+00 2.16E+00
Fl 2.50E+00 371E+00 4.14E+00 3.93E+00
3.70E+00 5.15E+00 549E+00 554E+00
- 2.92E+00 4.02E+00 467E+00 1.13E+00
4.07E+00 5.35E+00 5.98E+00 161E+00
- 2.13E+00 3.07E+00 3.34E+00 340E+00
A s 3.17E+00 4.12E+00 4.34E+00 4778E+00
(flight attendants) a4 2.12E+00 3.07E+00 3.25E+00 374E+00
3.08E+00 4.12E+00 4.20E+00 5.26E+00
- 1.85E+00 2.81E+00 2.88E+00 2.75E+00
2.56E+00 376E+00 372E+00 3.82E+00
2.32E+00 3.34E+00 366E+00 2.99E+00
Ave 3326400 450E+00 4755400 4.20E+00

# 3. I BETAIY SR A REME (mSv/yr)

Aircrew Average annual effective dose (mSv)
1233 MV / 266 MV

JISCARD CARI-6 EPCARD PCAIRE Sivert
3.36E-01 5.62E-01 474E-01 6.56E-01 5.14E-01
Fl 411E-01 6.47E-01 5.30E-01 887E-01 5.48E-01
2.26E-01 377E-01 320E-01 393E-01 354E-01
k2 2.66E-01 4.15E-01 341E-01 5.29E-01 4.25E-01
4.33E-01 6.62E-01 7.04E-01 758E-01 7.12E-01
Sspamg F3 6.11E-01 9.21E-01 9.19E-01 L.OBE+00 1.04E+00
(pilot) P4 725E-01 9.9ME-01 1.18E+00 1.21E+00 1.34E+00
817E-01 1.10E+00 1.28E+00 1.35E+00 1.65E+00
1.ORE+00 LATE+00 1.73E+00 1.78E+00 1.82E+00
F5 9.44E-01 1.27E+00 LATE+00 1.55E+00 1.62E+00
559E-01 812E-01 881E-01 959E-01 9.47E-01
Ave 6.10E-01 8 72E-01 9.08E-01 LO7E+00 1.06E+00
2.43E+00 3.66E+00 3.80E+00 4.11E+00 401E+00
F 2.85E+00 4.26E+00 421E+00 5.02E+00 465E+00
3.32E+00 472E+00 5.26E+00 551E+00 5.59E+00
F2 3.62E+00 5.11E+00 551E+00 6.14E+00 6.14E+00
2.96E+00 4.23E+00 463E+00 491E+00 4.99E+00
A2 s 328E+00 458E+00 490E+00 5.63E+00 556E+00
(flight attendants) 2.33E+00 34TE+00 364E+00 398E+00 3.86E+00
4 2.82E+00 4,09E+00 4.15E+00 5.01E+00 4.73E+00
- 2.29E+00 337E+00 357E+00 391E+00 3.73E+00
2.81E+00 4,03E+00 413E+00 493E+00 4.67E+00
2.66E+00 3.89E+00 418E+00 44RE+00 4 44E+00
Ave 3.08E+00 441E+00 458E+00 5.35E+00 5.15E+00
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