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Table 1 Horizontal resolution and vertical levels of reanalysis data sets.

Data Set Name Horizontal Resolution

Vertical levels

17 levels(1000, 925, 850, 700, 600, 500, 400, 300, 250, 200, 150, 100, 70, 50,
30, 20, 10hPa)

18 levels(1000, 925, 850, 775, 700, 600, 500, 400, 300, 250, 200, 150, 100, 70
50, 30, 20, 10hPa)

NCEP/NCAR 2.5 degree
JCIDAS 1.25 degree
ERA Interim 1.5 degree
ALERA2 1.25 degree
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Fig. 1 Simulated concentrations of radioactive tracer in the lowest layer of the transport model using NCEP/NCAR
reanalysis data at 00:00 Z on (a) March 17, (b) March 22, (c) March 27, and (d) May 1, 2011. The emission period

was from 00:00 Z on March 12 to 00:00 Z on March 19.
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RADIOACTIVE TRACER 2011/03/19 00:00 (a) RADIOACTIVE TRACER 2011/03/19 00:00

Fig. 2 Mean concentrations simulated using the data of the 63 members of ALERA2 ensemble reanalysis
atmospheric data (left-hand side) and concentrations simulated using the mean data of the members (right-hand
side). Figures are of the lowest layer of the transport model at 00:00 Z on (a) March 19, (b) March 22, and (c) March
31. Only grid areas with concentrations greater than 1Bq/m3 are colored. In the distributions on left-hand side, grid
areas in which at least one member exceeds 1Bq/m’ are colored gray even if the mean concentration is below
1Bq/m’.
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Fig. 3 Ratios between standard deviations and mean concentrations of simulated results using all members of
ALERA? data. Figures are of the lowest layer at 00:00 Z on (a) March 19, (b) March 22, and (c) March 31. The

ratios are calculated for the grid areas in which at least one member exceeds 1Bg/m’.
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Fig. 4 Concentrations simulated using (a) NCEP/NCAR data, (b) the mean data of ALERA2 63 members, (¢) ERA
Interim data, and (d) JCIDAS data. Figures are of the lowest layer of the transport model at 00:00 Z on March 24.

Only grid areas with concentrations greater than 1Bq/m® are colored.
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Fig. 5 Ratios between standard deviations and mean concentrations of simulated results using NCEP/NCAR data,
the mean data of ALERA2 members, ERA Interim data, and JCIDAS data. Figures are of the lowest layer of the
transport model at 00:00 Z on (a) March 19, (b) March 22, and (¢) March 31. The ratios are calculated for the grid

areas in which at least one result exceeds 1Bq/m”.
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Fig. 6 Simulated concentrations of radioactive tracer in the lowest layer of the transport model using NCEP/NCAR
reanalysis data at 00:00 Z on March 22, 2011, when the emissions day was (a) March 12, (b) March 14, (¢) March

16, and (d) March 18.
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Verification of Uncertainties in Simulation of Atmospheric Transport of Emitted Tracer from
the Accident at Fukushima Daiichi Nuclear Power Plant

Takao IGUCHI, Hitoshi MUKOUGAWA and Takeshi ENOMOTO

Synopsis
Uncertainties in a simulation of atmospheric transport of tracer emitted from the Fukushima Daiichi
Nuclear Power Plant accident due to reanalysis atmospheric data and estimation of the flux time series were
verified. First of all, simulations using ALERA2 ensemble data sets those include analysis error showed
standard deviations within 10% of their average values in most part of the area where concentrations exceed
1Bg/m3. Next, standard deviation values of results of simulations using ALERA2 mean data, NCEP/NCAR
reanalysis data, ERA Interim data, and JCIDAS data were within 30% of their average values in most part of

the area above. Results of simulations with 1-day flux on different dates showed quite different transport of
the tracer.

Keywords: Fukushima Nuclear Power Plant accident, uncertainty of atmospheric transport, reanalysis
atmospheric data, inverse method.
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