Tracing the radionuclide:
What does atmospheric electric
field measurements tell us?
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extra dry contamination sKip
downstream of Windscale

o [ l ] Fig. !
ESKDALEMUIR
100 f— ammmu 7 Q\f& ’R\
5
0 | | & 2’:’3& v\ A \
= A\
g 100 LERWICK - .§ ./:\ ﬁ Lme“
= BRITAIN — ’! \"
| | i P %
b~ 0 h
£ 100 —  0PORTO - SN '
< PORTUGAL > \
3 0 l l g-?ﬂ:l.]’ \:‘
é 100 [~ 1sBON \\/\,,- ] 53 ESKDALEMUIR
o PORTUGAL c
: | 1 = = downstream
0 —~ 50
100 M ] k! |
KAKIOKA ; ! -
JAPAN | | :
0 5 !
- TN~ ool
MER:::AABNETSU 1846 B0 o4 1858
. l | Year
1940 1950 1960 197

YEAR

Pierce, 1972 (JGR) Pierce, 1959 (Pure and Applied Geophysics)



PG measurement at

Kakioka

Latitude Longitude
36°13'56"N | 140°11'11"E
Main Sub
Electrometer Electrostatic Field mill type
sensor type
Type Water-dropper Mechanical
Collector Height 2.55m 1.00m
Separation from 1.17m
the wall
Sampling 1 sec Isec




systematic
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WGy/h] Radiation Dose Rate near Fukushima (2011-3-16 ~ 2011-5-31)
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Obvious candidate for different decay

Different I/Cs ratios (different physical decay)
in different regions.

because

half-life 1s 8 days for I & 2~30 years for Cs



131)/(134Cs+137Cs) ratio in the soil (March-May 2011)
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dose rate « C*exp(-t/T)) + (-t/T,): T,=8 days, T>2 years,
* C=I/Cs ratio at t=0

ratio of dose x [C, + exp(+t/T)]/[C, + exp(+t/T)] : T=8 days

3
2 ;2 AN
S 24\
5|55 K R&2 N\ CI=60 & C2=20
| \ AN
g, LIV
£ 1.8 NCGEAN
1.6 N
1.4
1.2 o~
3& 2T ——
1 \ \ \ \ \
0 10 20 30 40 50




approach
unity,
but with
exceptions

(1) Takahagi
= I/Cs ratio

(2) Iitate
= slow decay

Relative Radiation Dose Rate (March-May 2011) against

MinamiSoma (N-24 km) Iwaki (S-43km), antlj Fukushima-shi (NW-63km)
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Interpretation for Takahagi

amiooma

7

Takahagi




Why 1s Iitate special?

Wind transport (extra inflow)?
If so, what 1s the transport distance?

Extra weathering loss afterward?



Can wind cause daily variation?

Radiation dose rate at iidate and Fukushima

lidate (NW 40 km) Fukushima (NW 60 km)
[ V)| N S SR L

wind from




Summary-1

Networks of Radiation dose measurement & Atmospheric electric
field (PG) measurement help understanding the motion of the
radioactive dust.

First time to detect the moment of dry contamination (this 1s
impossible without PG measurement).

Re-suspension and secondary transport are significant until end of
April, 1.e., 50 days after the accident. This give duration of risk
for the internal dose through breathing.

It 1s not too late to put portable electric field instrument (e.g., field
mill) after any nuclear accident because it 1s useful for more than
one month.



Summary-2

e During weak rain or just before/after the rain, PG change
toward/from the negative peak is faster during the time that
ionizing radiation increased.

e The behavior is consistent with extra shielding of the could
charges by the increased ions.

e Back to normal 50 days after the accident (consistent with the
end of re-suspension).



