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Scientific lessons learned from the understanding of the Fukushima deposit to be implemented

In operational atmospheric transport models.
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The Fukushima Daiichi Nuclear Power Plant accident led to a significant release of radionuclides
in the environment. Numerous radiological measurements enabled the scientists to substantially
reconstruct the main sequences of release and Iidentify the probable trajectories of the
radioactive plumes and their deposit. Scientific lessons were learned about the wet deposition
process. Some of them were implemented in the operational atmospheric transport model of

IRSN in order to improve the responses to future emergencies.

3 CEREA, Ecole des Ponts ParisTech - EDF R&D, Marne-la-Vallée, France

» Some plumes were scavenged in altitude leading to
consequent deposits whereas atmospheric
concentrations at ground were low.
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In-cloud scavenging made the largest contribution to the deposit

Improvements of what happened on the vertical

* Modification of the in-cloud scavenging scheme:
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 New cloud diagnosis based on cloud water content.

observation (Himawari-6) data (Qc>10° Kg.Kg™")
TR T el 16t March 00:007 e {1 g

7200

Cloud top height satellite Cloud top height from met IBOOO
A 6400

< ;.0’,’

Case StUdy: the FUkUShima aCCident Dates of the main deposit events —___ Available observations g B p’ A 45600
Studied by IRSN (French Emergency response and A ; gz -------------------- . L::\:Zﬁgmg ' | °* £
preparedness centre) from 2011 to 2017, in , " 23335
collaboration with a Japanese team: Sakura Project ; A insa st ecavensing -mo =
(with  MRI-JMA) : Intercomparison of the Science ® nelSior nnnn ETEEEE Y ® dry deposition -
Council ot Japan (JAEA, Univ.). Mafch 14-16 *E::ft"t1(5¥m';"t O ety 0 Cloctwater et (0 Ko 800
The deposit mainly occurred during the first three e L | S Fukushima City 1
weeks (11th to 31st March 2011). Fapltriy V . Spis e Dy

Plenty of observations are available in order to narsh REEE g e O€VEral mechanisms of deposition contributed to the final map of deposit

understand and to model the atmospheric dispersion of
the releases.
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Modelling was improved constantly during the last 8 years:
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» Analysis based on meteorological devices and radiological
measurements showed that fog, snow, rain are involved in

From Mathieu et al. 2018

some deposit (partial evidence for snow and fog deposition)
around March 15t

Deposition types

Implementation of a fog deposition modelling based on
liguid water content at the ground.
Q. ,u4(z=0) > 104 Kg.Kg' then deposition x 20

Modelled fog deposit
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Deposition events: some large deposits occurred within very short periods

» The ranking of several deposition schemes depends on the
criteria, and the input data used (source term and meteo)
» Simple wet deposition parameterizations are enough for

Deposit modelling schemes: neither of them is better

Implementation of 5 operational wet deposition schemes
able to reproduce different patterns...
—> ..with the possibility to switch to the one that seems to best
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The next case study is atmospheric radon to check whether the lessons of the Fukushima case may be
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corroborated. See EGU2019-18762, Thu 11 Apr PICO spot 4.
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