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Objectives of FAUNA

AApply ensemblestatistical methodology from MUD to Fukushima
Daiichi NPP accident

AAddress reatime forecasting of atmospheric dispersion and
depositions taking into account meteorological uncertainties

Almplement uncertainties in decision support systems

Alnvestigate implications of uncertainty estimates for emergency
management

14.09.2018 AVESOME Seminar: Fukushima accident uncertainties



Fukushima Daiichi
NPP accident

ALevel 7 major acciderdausedy tsunami following an
earthquake, 11 March 2011 in Japan

ALoss of cooling due to disabled power generators

AHydrogenair explosions and releaseraflioactive material in 3
units

AAtmospheric release from 12 March to beginning of April
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Real time (during accident) simulation

Utslippsstart: 12.03.2011 00:00 Modelitid: 12.03.2011 03:00:00 to 12.03.2011 06:00:00

| 1luft (Bqg/m*3) Nedfall (Bq/m"2)
<01 < 500
0.1-1 500 - 5000
1- 10 5000 - 50000
10-100 50000 - 500000
100- 1500 @ 500000 - 5000000

Statens stralevern / met.no mars 2011
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Release rates
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Nata and fima in 2011 (IKT)

Katata et al. (2014) estimates of 1-131 (blue) and Cs-137 (red)
Based upon Terada et al. (2012, dashed line) and Chino et al.
(2011), reverse estimations from daily and monthly
measurements

Used without &uncertaintieséwithin FAUNA
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Meteorology used

AHIRLAM model in 0.0% 0.05A 496 420
ADisturbed boundary conditions: ECMWF. . =i aseiresr

model f:
A20 members + 1 controlin i - ,
AWindroseplot showssubstatiabpread in :f &= = NaH
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Uncertainties Iin precipitation

Precipitation min, max ond mean
2011031406 +48h

APrecipitation is one of the most Vel og Wesnesday 15 war os:00 uTe
important parameters for RN € |
deposition, but is also most
uncertain in forecasts

AFigure showing min, max and
mean precipitation on 14.03.
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Atmospheric dispersion modelling

AUsingKatatasourceterm as known input (simplification)

AFor each day X of the accident, dispersion calculations use 00UTC
ensemble forecast meteorology for the next two days

Alnitial concentrations and depositions until day X are calculated
usinghindcasimeteorology

ATimeseriesf plots for the day before X and 48hours after X are
given

APlots are given as statistical properties using the MUD
methodology

A2 dispersion models: DERMA and SNAP

AResults presented to hypothetic
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13.03.2011, inst. avg. CS-137

2011-03-12 02:00

2011-03-13 14

2011-03-12 14

2011-03-13 20

2011-03-13 02

2011-03-14 08

2011-03-13 08

2011-03-14 20
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Acc. Dep CS137
14. 23:00

Statistical properties of
the ensemble dispersion
runs
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