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Background

 The Radiological Protection Institute of
Ireland (RPII) is responsible for assessing
the potential contamination of the Irish
environment and food, and doses to the
population following an unplanned release
of radionuclides to the atmosphere.

 Atmospheric dispersion models are a tool
used as part of this assessment

 The RIMPUFF (Riso Mesoscale PUFF) and
HySplit (Hybrid Single-Particle Lagrangian
Integrated Trajectory) dispersion models
are both used by the RPII



Background

 The RPII increased the frequency of
sampling and analysis of air, rainwater, and
milk in anticipation of the arrival of the
radioactive plume in Ireland.

 In addition, the RPII used the HySplit model
(due to the large distance between Japan
and Ireland) to estimate the arrival time
and duration of the plume over Ireland.

 The outputs from the model helped the RPII
to efficiently plan its enhanced
environmental radioactivity monitoring
programme.
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Dispersion Modelling

 The dispersion modelling approach used by
the RPII developed in three phases over the
course our response to the accident

 In the first few days of the event little
information was available on the quantity
and timings of radioactive releases from the
NPP.

 During this first phase, HySplit was run
assuming a unit (1 GBq/hr) release rate of
I-131 and Cs-137 dispersion

 This provided an indication of the arrival
time of the radioactive plume in Ireland.



Dispersion Modelling

 In the second phase of the modelling (late
March to end of April), estimates of the
quantities and timings of the releases
became available.

 Model outputs provided an estimate of the
radionuclide air concentrations expected in
Dublin.

 In the final (post accident analysis) phase,
we used estimates of the temporal
emissions provided by NOAA ARL and
modifications to the model input parameters
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Dispersion Modelling

 In the first and second phases, the model
was run using a combination of archive
(Global Data Assimilation System, GDAS)
and forecast (Global Forecasting System,
GFS) meteorological data.

 These data sets have a 1-degree horizontal
resolution with meteorological fields
available every three hours.

 In the post accident analysis phase, the
model was run using a 0.5-degree
horizontal resolution archive meteorological
data set from NOAA's Global Forecast
System (GFS).



Dispersion Modelling

 Each model run produced a time series of I-
131 and Cs-137 concentration data, at the
latitude-longitude corresponding to RPII’s
high volume air particulate sampler (located
in Dublin).

 These data were then compared with the
RPII measurements.



Results: First Modelling Phase

I-131 (Part) I-131 (Gas)

Cs-137

1 GBq/hr) 
release rate 



 Used the ‘early’ release estimates

 The predicted radionuclide air concentrations
for I-131 were found to be overestimates

 The predicted Cs-137 concentrations were
found to underestimate the measured values

 The model was re-run and time series
concentrations were calculated at a number of
additional locations corresponding to CTBTO
monitoring stations (Hawaii, Japan, Germany,
Iceland, and California)

 The same over/under estimation was observed

Results: Second Modelling Phase
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Results: Second Modelling Phase

 It was assumed that this was a result of a
combination of large uncertainties in the model
inputs, including a lack of definitive data on
the quantities and timings of the radioactive
release.

 It was also assumed that the wet and dry
deposition parameters required some
modification.

 The meteorological data used during this
phase of the modelling had a one degree
resolution and may not have adequately
modelled precipitation along the path of the
plume.



Results: Second Modelling Phase



Results: Final Modelling Phase

 Used the latest release estimates

 The model was run using a 0.5-degree
horizontal resolution archive meteorological
data set from NOAA's Global Forecast System
(GFS)

 Modifications suggested by NOAA ARL to some
of the model input parameters (e.g.
scavenging coefficients) were incorporated.
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Results: Final Modelling Phase



Conclusions

 The HySplit atmospheric dispersion model
played an important role in the assessment
of the Fukushima accident.

 In general, HySplit made reasonable
estimates of the timing and duration of the
radioactive plume over Dublin.

 The post accident analysis phase is ongoing

 This study shows that atmospheric are a
useful supplementary tool to measurements



Go raibh maith agaibh!

Thank you!
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