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Introduction

System HARP is designed for fast assessment of radi-
ological consequences of accidental releases of radionu-
clides into the living environment. Transport of toxic
agens is studied from initial atmospheric propagation up

persion, deposition and successive radioactivity trans-
port toward human body is modeled. Deterministic esti-
mation of consequences is superseded by probabilistic
approach. The product is intended for its utilization

The HARP system in its probabilistic version offers

3 implicit groups of input data and model parameters.
The first group consists of 14 random members and
stands for ADM model. Subsequent group for FCM

model offers 16 random items and group for dosimetric
model DOS has 9 random members. The groups were
assembled on basis of extensive literature review and
expert judgments.
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Basic control values (early phase)

© TIC - Time integrals of near-ground activity in air

© DEP - Nuclides deposition in time tB after release start

i © TID - Time integrals (0 to tB) of nuclides deposition

PROBABILISTIC ESTIMATION

tB: Duration of early phase of accident from the start of release
(usually tB = 24 hours)

Picture below: Spatial distribution of '37Cs activity deposition on
terrain [Bq - m™2]. Deterministic “best estimate” (left) is compared with prob-
abilistic calculation of sample mean (right — 5000 samples). Retrospective me-
teorological forecast sequence “CASE2" from June 28, 2002 with release start
at 00 UTM was used (scenario from joint Czech-Austrian workshop STEP I b).
The “red bull” eye in deposited activity is caused by local atmospheric precip-
itation, which occurred between hours 5 to 6 after the release start (random
rain intensity has uniform distribution U[0;6mm - h™'] ). Significance of prob-
abilistic assessment approach is evident. It enables generate more informative
probabilistic answers on assessment questions.

Interactive regime offers wide range of input data and
model parameters alternative options thus enabling fast
examination of their variability and uncertainty on

random fluctuations of resulting outputs. The final goal
of progression is integration of assimilation subsystem
([5],[4]) for improving the model predictions.
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Doses for early phase

Irradiation in late phase

© Long-term external irradiation from deposition (incl. early phase)

~ Internal irradiation from inhalation due to long term resuspension
" Internal irradiation from ingestion

© Total committed doses (from early phase and late phase)

Interactive input subsystems

Prospective user has interactive access into “hot” input definitions of a given release scenario. Alternative options
are offered for important input data or model parameters that helps to estimate uncertainty propagation through
the model and to judge roughly the effects arising from imperfect parametrization of complex physical reality.
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Parameters of dynamic food chain model (FCM) [3] for
estimation of internal irradiation due to consumption of
contaminated foodstaffs are split into 8 subgroups, can
be unrolled onwards and then archived, e.g.:

Entering ADM interactively
Atmospheric dispersion and deposition model (ADM)
is based on segmented Gaussian plume approach [4]
which can approximately account for release dynam-
ics and short term meteorological forecast. Parameters
of 6 subgroups (Scenario, Plume depletion, Near-
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