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Radioecological modelling: fit
for purpose - why?

Predictions made using radioecological models will be
used In the early part of the transition phase to make
longer-term decisions ......

....... models must be sufficiently robust and fit for
purpose with uncertainties reduced




Radioecological modelling: fit for €=
p u r p O S e GCONCERT

Activities of the WP are In three broad
areas:

» ‘Improving models’{#

* 'Process based
models’

* "Hot particles’
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Improving models — FDMT JRodos =

CCONCERT

JRodos foodchain

N D
{

model (Ecosys_87) TECHNICAL REPORTS SERIES NG. .= &
narameterisation

predates IAEA TRS364 Handbook of Parameter
nandbook [replaced by Values for the Prediction
TRS472 in 2010] of Radionuclide Transfer in

Terrestrial and Freshwater

Environments
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Improving models

Gioncinr

(1
TECHNICAL REPORTS SERIES N0. 1 (L

Handbook of Parameter

Values for the Prediction
of Radionuclide Transfer in
See poster on Terrestrial and Freshwater

Mediterranean Environments
database

http://concert-
h2020.eu/Document.ashx?dt=web&file=/Lists/Deliverables/Attach

ments/103/D9.14 Published%20dataset%200n%20transfer%20in
%20Mediterranean%20ecosystems approved10052019.pdf&guid
=01b5ac77-b2ec-4cda-9¢98-917dba396f0f
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Regionalisation (e.g. Norway)

Before 0105
B 0105-0106
Il After 0106

« Three zones based around growing
season

« Time of harvest for different crop types
and leaf area index (yield for grass)

Leaf area index versus time for potatoes as entered into ECOSYS-ECOLEGO.
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Including ‘hot particles’ in radioecological models

* Incorporate hot particles into models to
Improve predictions

— Do ‘hot particles’ matter re transfer in
foodchain
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Biological half-life database

¢ CONCERT

m Biological half-life database established for farm animal (products)
>600 entries

Entry_ID Reference Orga :1 |z:1__Er|"i:;I r:'::ﬁcom adult__l: trl{:.I:)_(:aIf
1 - - T -
2 Andersson et al. (1990) Hen . 137 Continuous
3 Assimakopoulos et al. {1988) Dairy Cow Adult milk 1-131 | Field plus model
4 Assimakopoulos et al. {1988) Sheep Ewe milk 1-131 | Field plus model
5 Assimakopoulos et al. (1989) Sheep Ewe milk radiocaesium Cs Continuous administration
6 Beresford et al. (1998b) Sheep Lamb 0.42 meat Ce-139 Ce Single administration plus model
7 Beresford et al. (1998b) | Sheep Lamb 0.42 liver Ce-139 Ce Single administration plus model
. D arnmfmred ~¢ ~1 (AOOO0KY Ll ENEREREN | b N 49 Lt e s e s A0 [y Tl o sl mmimimbrstinem elos mms el
infa meta | combined data | Japanese refs ) []
Ready Filter Mode B o= 1
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Biological half-life database
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m Biological half-life database established for farm animal (products)
>600 entries

See poster
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Impact of stable | and climate on | ey
transfer to crops
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Methods: |-131 tracer (in artificial rainwater) sprayed on grass and
barley at two field sites: Apelsvoll (inland) and Fureneset (coastal)
three times during the growing season (June-August). Samples
taken for three weeks after each spraying.

Debbie - presentation
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Can process based models reduce
uncertainties?




onfidence
" o

What is a processed based model G

CCONCERT
Process-based models represent and simulate physiological and
biogeochemical processes and their interactions with the abiotic
environment (water, climate, and nutrients) ......... by using functional
relationships [Larocque et al.]
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GCONCERT

Process-based models represent and simulate physiological and
biogeochemical processes and their interactions with the abiotic
environment (water, climate, and nutrients) ......... by using functional
relationships [Larocque et al.]

Estimating activity concentrations
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€CONCERT
Process-based models represent and simulate physiological and
biogeochemical processes and their interactions with the abiotic
environment (water, climate, and nutrients) ......... by using functional
relationships [Larocque et al.]

Estimatipg activity concentrations
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Variability in empirical transfer
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‘Absalom’ or ‘SAVE’ model for Cs
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Predicting Soil to Plant Transfer of
Radiocesium Using Soil
Characteristics

J. P. ABSALOM.*-' S. D. YOUNG,"'

N. M. J. CROUT.,' A. F. NISBET,?

R. F. M. WOODMAN,*

E. SMOLDERS.¥ AND A. G. GILLETT"'
School of Biological Sciences, Sutton Bonington Campus,
University of Nottingham, Loughborough,

Leicestershire LE12 5RD, UK.

National Radiological Protection Board, Chilton, Didcot,
Oxfordshire 0X11 ORQ, UK.

Laboratory of Soil Fertility and Soil Biology, Faculty of
Applied Biological and Agricultural Sciences, K. U. Leuven,
K. Mercierlaan, 92, B 3001 Heverlee, Belgium

and slaughter of sheep are in place 12 years after the
Chernobyl accident with more than 350 farms affected in
Wales. Radiocesium contamination of agricultural products
in the areas of Belarus, Ukraine, and Russia also remains
high. Failure to predict this long-term availability of radio-
cesium was partly due to the differences between the organic,
acidic soils with a low clay and nutrient (K) status which
received most of the U.K. deposition and the low-land clay-
rich mineral soils on which most previous Cs studies had
been conducted (2). Illitic clay is the principal adsorptive
surface for radiocesium in soil, while potassium is the major
competitor for plant and soil sorption sites. Thus, these two
soil properties have a large influence on the bioavailability
of radiocesium in soil.

Established models which consider radiocesium uptake
by plants, such as ECOSYS (3) and PATHWAY (4), do not
incorporate the effects of soil properties on radiocesium
bioavailability but instead describe radiocesium uptake from
agenericsoil. However, radiocesium bioavailability has been
shown to be strongly influenced by soil properties such as
K status and clay content (5, 8), both of which vary greatly
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Monte-Carlo prediction of changes in areas
of west Cumbria requiring restrictions on sheep following
: te Chernobyl accident



http://dx.doi.org/10.1007/s00411-003-0187-6
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Tag grass (m2 kg?) =
(0.0134e046t + 0.00161e0t)e0-0339

"A.. ,‘..<

Mbodelled vegetation Cs (Bq kg*)

Veasured vegetation Cs (Bg koY)
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Total post Chernobyl
Cs 134 deposition
(Bqm’)
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Cs 137 deposition
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Restricted areas for Chernobyl
13/Cs & 134Cs only

Wright, S.M., Smith, J.T., Beresford N.A. & Scott, W.A. 2003. Monte-Carlo prediction of changes in areas
of west Cumbria requiring restrictions on sheep following the Chernobyl accident. Radiation and
Environmental Biophysics 42, 41-47.
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This workshop

CCONCERT
* ‘Normal’ modelling approaches
* Process based models (why?)

 Human food chain radioecology — future
research priorities




onfidence
oo

This workshop —what will we do *“=-
Wlth reSUItS GCONCERT
 Process based models

» Breakout/plenary discussion will be
summarised in deliverable report on
CONFIDENCE process based modelling
studies

 Human food chain radioecology — future
research priorities

» Discussions will be summarised in our
final deliverable report and also feed Into
revision of Strategic Research Agenda

08.10.2019 29






