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Introduction

• PREDICT aims to enable the major 
internationally used decision support 
systems JRODOS and ARGOS and other 
nationally used atmospheric dispersion 
and transport codes and follow-on 
foodchain models to simulate and 
predict consequences due to the fallout 
of a nuclear detonation in Europe or 
worldwide.

• Duration: 01 February 2024 – 31 January 
2027

• 12 partners from seven European 
countries
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WP 1 – Characterization of airborne radiocontaminants 
(DTU)
WP completed:
• “Predict Nuclide vector”: 359 radionuclides with max activity 

from fission of U-235, U-238 and Pu-239 after 10 min, ranked 
according to either dose from ground or cloud shine or ingestion 
dose; corresponding analysis for activation and unconsumed fuel 
residues

• Parameterization of cloud dimensions and review of different 
activity –height and activity- particle size distribution achieved

• Four scenarios (two yields, two HOB); combinations of cloud 
geometry and parameter distributions for sensitivity analysis
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WP2 – Modelling Improvement (UKHSA) 

• Develop scientifically based  recommendations for future 
improvements of atmospheric dispersion and radiological dose 
assessment models applied to nuclear detonation scenarios

Task 2.1 Improvements in dispersion modelling 
(UKMO)

• Modus operandi:  Model & literature review, expert analysis
• Sources of uncertainty within atmospheric dispersion 

modelling
• Increased model resolution and/or model complexity are 

recommendations to improve modelling but…
• Less robust
• Additional requirements
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WP 2.1 - Recommendations

• Source term
• Guided by subject experts
• Enable a range of options
• Fractionation needs further research

• Input meteorological data
• Use high resolution NWP data
• Increase temporal resolution
• Update NWP data frequently
• Preprocessing of NWP discouraged
• Consider additional meteorological 

fields 
• Consider use of observations

• Atmospheric dispersion model 
parameterisations
• Wet deposition recommendations
• Dry deposition recommendations
• Radioactive decay

• Output provided for downstream 
models (external dose, run-off 
and food chain)
• Further research needed on particle 

size dependency
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WP 2.1 – Future directions identified

• Ensemble and probabilistic modelling
• Operational implementation challenging
• Engagement required with end users on communication of results

• Artificial intelligence & machine learning (AI/ML)
• Use of AI NWP data as input
• Development of ML atmospheric dispersion models
• Data-driven surrogate model parameterisations within traditional physics-based 

atmospheric dispersion models
• Coupled meteorology-dispersion modelling

• Enables feedback of the blast on meteorology
• Out-of-scope? (Focus of task 2.1 on atmospheric dispersion modelling from the 

“stabilised cloud”)
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WP 2.2 – Improvements in modelling dose, tissue 
reactions and options for recovery following a nuclear 
detonation (UKHSA)

Four topic areas:
• External dose from deposition
• Review of the applicability of location 

factors
• Modelling tissue reaction effects
• Recovery options in inhabited areas

https://www.radiation-therapy-
review.com/Radiation_Protection.html
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WP 2.2 - Findings

• Advancing methodologies for the 
assessment of external dose 
following deposition…
• Seek to improve all models from basic - 

complex.
• Use of ICRP (144) dose coefficients for 

0.5 g cm-2 
• Modelling a truncated decay chain
• Use of a tracer approach (cocktail DCC 

method)

• Application of location factors in 
the assessment of external dose…
• Only simple model in ARGOS & 

RODOS
• Improvements possible using GIS 

datasets
• Application of the Dillon et al 

(2015) approach to the 
Norwegian city of Bergen

• Assessment of strengths & 
weaknesses of a global building 
dataset
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WP 2.2 – Findings-continued

• Modelling tissue reactions…
• Key tissue reactions identified
• ICRP approach for threshold doses 

recommended, rather than IAEA
• Is inhalation dose relevant for tissue 

reactions, especially for the fetus? 
Proposal of a method

• Improvements in the identification of 
recovery options following contamination 
in inhabited areas…
• Extending ERMIN for ND scenarios
• Considered particle forming processes & 

partitioning 
• Commonalities & analogues between deposition 

& retention
• Recommendations of new model particle-groups
• Addition of 125Sb & its progeny 125mTe to ERMIN 

recommended
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WP 2.3 – Application of food-chain transfer models 
following a nuclear detonation (DSA Lead)

Topic areas:
• Literature Review
• Derive ‘ingestion dose products’ from the 

initial (dose product) PREDICT vector, 
accounting for radioecological factors

• Create a short list of radionuclides for 
which model parameterisation is required 
(FARMLAND, PRISM and FDMT)  and 
develop models accordingly

• Evaluation by and comparison with ND 
scenario using (updated) models 
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WP 2.3 – Some findings

• ND-specific factors that may affect food-chain transfer = suite of 
radionuclides, particle size, physicochemical form

• Importance of processes
• Early period (7 and 30 days) drivers: deposition, interception, weathering
• Late period (6 month, 1 year) drivers: root uptake and soil processes

• Inclusion of radioecological factors leads to a different ranking of 
radionuclides than the original PREDICT dose product of WP1

• Key radionuclides shift over time
• Models agree on trends but differ in certain details

Ranking of radionuclides for ingestion dose product × radioecological transfer, 
their cumulative contribution and change in ranking (cf. original ingestion dose-
product) for an adult diet at defined timepoints. Darker colours represent more 
dramatic promotion (red) and relegation (blue) of radionuclides in the ranking 
list once food-chain transfer has been accounted for.
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WP 2.3 – Some recommendations

• The ranking of radionuclides could be expanded 
• Particle specific considerations
• Results from PREDICT model-model intercomparisons
• Account for uncertainties and practical application
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WP3 – Model Comparison (KIT)

3.1 Model validation with historical contamination 
data from 1950s weapon tests (accuracy of the 
prediction)

3.2 Sensitivity analysis for key source term model 
parameters

3.3 Sensitivity analysis for key weather conditions

 Details in next presentation
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WP4 – Protective actions strategies (BfS, NMBU)

• Develop harmonized protective action strategies, based 
on the unified source terms of WP1 and specific endpoints 
of the uncertainty analysis in WP3 -> Presentation of Y. 
Tomkiv this morning

• Develop effective ways of communicating protective 
measures to the public, taking into account psychological, 
social and ethical consideration and utilizing results of a 
workshop with key players in emergency response. It will 
be co-organized with the final workshop of RRADEW 
(May 2026), to mutualize stakeholders and have 
opportunities to discuss transversal topics.

Advice for the Public on Protection in Case of a Nuclear Detonation
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WP 5 – Education, training and dissemination 
(NMBU)

Dissemination of project results:

• NERIS Workshops 2024, 2025, 2026
• ERPW 2024, 2025, 2026

• RICOMET 2024 & 2026 (SSH in Radiation Research)

• ARGOS and RODOS User Group meetings 2024 & 2025

• MARC - International Conference on Methods and 
Applications of Radioanalytical Chemistry, March 23-28, 
2025, Hawaii

• Nordic nuclear safety research meeting (NKS-B REMSEM 
2026)

• IRPA 2026
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WP 5 – Education, training and dissemination 
(NMBU)

Education & Training:

• International exercises of the RODOS and 
ARGOS user groups (planned for 2027)

• Training course at NMBU (January 2026) 
"Nuclear preparedness" (RAD205) with 
PREDICT material:
• ~25 participants
• Communication materials on public advice (WP4)
• ARGOS with PREDICT test-runs
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WP 5 – Education, training and dissemination 
(NMBU)

Training course at NMBU:

• Introduction to ARGOS DSS, including
• Different approaches to calculation of FSC
• Concept of dealing with pseudo nuclides
• Samples of test-runs used in PREDICT presented in ARGOS
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Data Management and Dissemination

• All project deliverables will be openly accessible through the PIANOFORTE 
website. These include:
1. Available parametrization (WP 1, January & April 2025)
2. Recommendations for future research (WP 2, July 2026)
3. Results from model comparison and testing (WP 3, December 2026)
4. Recommendations for protective actions and crisis communication (WP 4, 

July & December 2026)
5. Training materials (WP 5, April 2026)

• Publications, that will focus more on the methodological aspects of the 
derived data in the deliverables, will be made open access either through 
‘Gold’ or ‘Green’ routes.

• Data generated within PREDICT will be made publicly available by 
deposition in the STOREDB platform.
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The PREDICT Consortium:

Anderson, Kasper; Bedwell, Peter; Raskob, Wolfgang; Tomkiv, Yevgeniya; Pölzl-Viol, 
Christiane; Skipperud, Lindis; Mertes, Florian; Hamburger, Thomas; Jones, Kelly; Lind, Ole 
Christian; Hac-Heimburg, Agnieszka; Senstius, Elias Pagh; Brown, Justin; Selnæs, Øyvind; 
Berge, Erik; Ryan, Robert; Pehrsson, Jan; Kloosterman, Astrid; de Bode, Michiel; Axelsson, 
Anders; Blixt Buhr, Anna Maria; Johannsen, Jan;  Kock, Peder; Lindgren, Jonas; Millington, 
Sarah; Huggett, Lois; Woda, Clemens

Special thanks to Pete Bedwell, Helen Webster and Justin Brown for providing the WP2 
slides and to Jan Pehrsson, Yevgeniya Tomkiv and Deborah Oughton for supporting
material for WP5

Thank you for your attention


