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Modern Classification System for Solar Flares -3

Classification Peak flux range [W/m?]

A <10
B 107 — 10°
C 106 - 10
M 10° - 10
X > 10

Cited from Wikipedia

According to the peak flux in watts per square metre (\W/m?)
of soft X-rays with wavelengths 0.1 to 0.8 nanometres, as
measured by GOES satellites in geosynchronous orbit

On average, X-class flares occur 2 or 3 times a year. M-class,
20 — 30 times and C-class, about 300 times.
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New Prediction by NOAA/SWPC ~ ©7

(October 2023)

Experimental Solar Cycle 25 Prediction
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Cited from NOAA/SWPC website

The next peak period will be between January and October 2024.
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The effects on the Earth which appear about 8 minutes after the flare occurrence
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% Space Weather Forecast

National Institute of Information and Communications Technology

2004104119 20:27 205404119 11:27 G—1 O

Home Report Current Status Forecast User guide Link

Forecast 2024/04/19 06:00 UT ~ 2024/04/20 05:59 UT

Solar flare Solar proton

AActive
Quiet

] Moderate ADActive
Lv.3 I5Ve3
5 Lv.2
Lv.1 : .

Today's space weather

2024/04/19 00:00 UT Update
Solar activity was moderate and it is expected to be moderate on 19 Apr.Geomagnetic activity in Japan was quiet level and

it is expected to be quiet level for the next few days. lonospheric condition over Japan was disturbed and it is expected to
be quiet level on 19 Apr.

More details »

The current sun

Sunspot (white light) Corona (EUV 2114) Flare (EUV 94R4)
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Sunspot number

X-ray flux

SDO | Solar Dynamics Observatory (4

Cited from Space Weather Forecast (https://swc.nict.go.jp)
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Space Radiation Environment Surrounding the Earth
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Cited from JISCARD website (http://www.jiscard.jp/index.shtml)
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Exposure dose rates due to cosmic rays around the world : Calculated by WASAVIES

WASAVIES: WArning System for AViation
Exposure to Solar energetic particle

Altitude Max
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e Hi F1m : &KX T0.03 pSv/h
Above the ground

updated on 2022, 03.22 10:44 UT
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Exposure dose rates due to cosmic rays around the world : Calculated by WASAVIES
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Annual exposure dose limit for the general public G-14
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Radiation C . fE D Y G-15
around Us omparison or exposure voses per year

Exposure in daily life (annual)

m Radon and thoron

M Foods
Global ,
average 1.26 0.29 0.39 0.48 = 0.60 W Outer space
: = Ground
Natural radiation 2.4 = Medical exposure
Japanese
0.99 0.31 0.33
average
| : | | | |
0 2 .
* Total amount of exposure due to cosmic rays and from the use of aircraft Dose (msv)

Sources: Prepared based on the 2008 UNSCEAR (United Nations Scientific Committee on the Effects of Atomic Radiation) Report; and
"Environmental Radiation in Daily Life (Calculation of National Doses), ver. 3" (2020), Nuclear Safety Research Association



Radiation C . fE D H G-16
around Us omparison or exposure boses per nour

Comparison of ambient dose rates

| |
uSv/h
100
< 20.8~41.6 In the International Space Station
10
<€ 7.40 Aircraft (Tokyo < New York)
1 < 1.05 Kerala (India)

. 0.10 Top of Mt. Fuji ||0.11 Misasa Hot Spring |

- €——— | 0.057~0.110 Gifu Prefecture
[0.028~0.079 Tokyo |

Sources: Prepared based on "Radiation Exposure Management," the website of the JAXA Space Station Kibo PR Center, 2013; "Japanese Internet System for
Calculation of Aviation Route Doses (JISCARD)," the website of the National Institute of Radiological Sciences; "Research on Ambient Gamma-ray
Dosesinthe Environment," the website of the NationalInstitute of Radiological Sciences; Furuno, p.25-33 of the 51st report of the Balneological
Laboratory, Okayama University, 1981; and Nuclear Regulation Authority Radiation Monitoring Information (range of previous average values at
monitoring posts)



e Deterministic Effects (Tissue Reactions) and G.17

authl:-E0E Stochastic Effects

Deterministic effects
(tissue reactions)

(Hair loss, cataract, skin injury, etc.)

When a number of people were exposed to the same
dose of radiation and certain symptoms appearin 1% of
them, said dose is considered to be the threshold dose.

(2007 Recommendations of the International
Commission on Radiological Protection (ICRP))
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Stochastic effects

(Cancer, leukemia, hereditary effects, etc.)

Effects of radiation exposure under certain doses are
not clear because effects of other cancer-promoting
factors such as smoking and drinking habits are too
large. However, the ICRP specifies the standards for
radiological protection for such low-dose exposures,
assuming that they may have some effects as well.
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Carcinogenesis

due to Chronic Effects of Long_Term Low_Dose Exposurg-1 38

Exposure

Carcinogenesis among residents in high natural radiation area in India
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Kerala (India)
(chronic exposure)

Kerala (India)
Outdoor average dose:

4 mSv/year or more 0.5 . . 1 1 )
Up to 70 mSv/year in some 0 200 400 600 800 1,000
areas Doses (mSv)

mSv: millisieverts

Source: Prepared based on Nair et al., Health Phys 96, 55, 2009; Preston et al., Radiat Res. 168, 1, 2007



Dose
Measurement
a

Measurement of Environmental Radiation and
nd Calculation RadioaCtiVity

G-19

Ambient dose rate shows measured amount of y-rays in the air.
Indicated in microsieverts per hour (uSv/h)

Fallout density is the amount of radioactive materials that have

deposited (or descended) per unit area in a certain period of time.
e.g., becquerels per squared meter (Bq/m?)

Ground

Ambient dose rate: uSv/h

4dioactive
materials

Rain

Fallout density: Bq/m?

Dust
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Mechanism of

ol Lapse of Time after Exposure and Effects

on Human Body

One-thousandth of a
Physical process second after irradiation

| Biochemical process
N &‘ 7 ‘ Biological process Year

Time

F 40 Clinical process
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Stochastic effects

Cancer
Cell death or cell Hereditary effects
degeneration Deterministic effects
. (tissue reactions)

Acute radiation syndromes
Fetal effects
Cataract




m Risks of Cancer Death from Low-Dose Exposucr:\'é21

Approx. |
30%

Percentages of
cancer deaths
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0.5%7? 1%

sa 1.5%

Increase in radiation- mduced cancer death

(Estlmateé in the 2007 International Commlslslon on Radiological Protection (ICRP)

Recommehdatlons)

Cancer caused by

the lifestyle of each o

individual e
While causes of each icancer
have not been identified,
meals, smoking habits,
viruses, bactericidal infection,
etc. are considered tq have
some relevance. '

100 200

Cumulative radiation doses (mSv)
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