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Introduction to WG9

� A population dose effects modelling group coordinated by 
Frederic Alonzo and Jordi Vives i Batlle started in November 
2012.

� The MODARIA programme allows continuation and expansion of 
both EMRAS II and STAR non-human population modelling 
tasks, capitalising on new knowledge and developments.

� Group made of > 17 researchers and regulators. 

� IAEA is a key stakeholder

� Develop better knowledge for better regulation

� Focus on linking assessment of ionising radiation effects from 
individuals to populations



What are the key issues for WG9?

� How can we make population dose effect models useful for 
regulators?

� Can such models describe realistic ecological conditions? 

� Can models take account of eco-physiological factors?

� Can simple experimental systems help understand population 
responses in the field?

� Can radiation effects data from acute exposures be used to 
calibrate models in chronic exposure situations?

� Are effects data from short-term exposures representative of 
field populations exposed over several generations?

� Should we consider species as part of ecosystems?

� Should we model interactions with contaminants?



Some work done

� Definition of population for the purposes of modelling

� Database of population modelling parameters

� Modelling data and model for bees and grasses

� Radiation effects in a microbial system

� Population models for plants

� Population and DEBTOX modelling

� Compare chronic radiotoxicity between individual and 
population endpoints in four taxonomic groups

� Irradiation grass data evaluation

� ODEs vs. Lerslie matrices - acute vs chronic situations

� Limiting resource model analytical solutions

� Review adaptive response studies



Models for plants



Different modelling approaches
� Leslie matrix
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� ODE models



Our first publications

Simulation of population response to ionizing radiation in an 
ecosystem with a limiting resource model and analytical 
solutions

Tatiana Sazykina, Alexander Kryshev

� Journal of environmental radioactivity 151 (2016) 50 - 57

Population modelling to compare chronic external gamma 
radiotoxicity between individual and population endpoints in 
four taxonomic groups

Frédéric Alonzo, Turid Hertel-Aas, Almudena Real, Emilie Lance, Laurent Garcia-
Sánchez, Clare Bradshaw, Jordi Vives i Batlle, Deborah H. Oughton, Jacqueline 
Garnier-Laplace

� Journal of environmental radioactivity (in press)



Ongoing tasks

� Completion of database on population modelling parameters 
for wildlife species

� Publications

� Preparation of final report

� Preparations for MODARIA II



The final report

� Title: Modelling radiation effects on wildlife – from organisms to 
populations

� Introduction to radiological protection of the environment and 
why we are interested in populations

� Biological description of species which may be modelled 

� Review of existing population models focussing on how can they 
be used

� Population modelling methodologies - conceptual and 
mathematical description 

� Applicability of population modelling in a radiation protection 
regulatory context

� Discussion/Conclusions/future directions 



Moving towards the future

� The outcome of MODARIA I will be a report on best available 
methodologies to model impact of radiation on populations.

� In MODARIA II we will bridge the gap from science to regulation.

� Work further on consolidation of models and data to assess radiation 
effects on wildlife populations.

� Work on doses and dose rates that we can expect in real life. 

� Add the spatial element to models and factorise wider ecological issues.

� Translate these results for regulatory purposes.



Proposed agenda

Our main tasks in this meeting are: completing our parameter 
database, work on final report and prepare for MODARIA II 

Monday, 9 November 2015 

08:30–09:30 R E G I S T R A T I O N 
∗
 

09:30–12:30 
Opening Plenary Session (see Provisional Agenda for Fourth MODARIA Technical Meeting) 
(Board Room A, Conference Building “M”, 2nd Floor) 

12:30–14:00 L U N C H   B R E A K 

14:00–17:30 

• Brief introduction to purpose of the meeting (Jordi and Fred) 

 

• Status of the collation of data for the life history database (somebody on behalf of Almudena) 

• Status of the transfer of the database to Access (David Copplestone) 

 

• Status of Report Section 1(Introduction)  by lead writer (David Copplestone) 

• Discussion of what is needed to complete  

 

• Status of Report Section 2 (description of species)  by lead writer (Almudena Real) 

• Discussion of what is needed to complete the section 

 



Proposed agenda

Tuesday, 10 November 2015 

10:20–10:45 C O F F E E   B R E A K 

10:45–12:00 

• Status of Report Section 3 (existing models)  by lead writer (Diana 

McLaren) 

• Discussion of what is needed to complete 

 

• Status of Report Section 4 (population modelling methodologies)  

by lead writer (Jordi Vives) 

• Discussion of what is needed to complete  

 

 

12:00–13:30 L U N C H   B R E A K 

13:30–15:00 

• Status of Report Section 5 (Applicability of population modelling 

in a radiation protection regulatory context)  by lead writer (David 

Copplestone/Diego Telleria) 

• Discussion of what is needed to complete  

 

• Begin working sessions to continue progressing on chapters – by 

small subgroups of people working in the room 

 

15:00–15:30 C O F F E E   B R E A K 

15:30–17:30 
• Continue working sessions to progress on chapters – by small 

subgroups of people working in the room 
 

 



Proposed agenda

Wednesday, 11 November 2015 

13:30–16:45 

Plenary Session (continued, if required) including presentation of WG9 

ideas for MODARIA II, or 

Working Group Meeting - Continue working sessions to progress on 

chapters  

 

Thursday, 12 November 2015 

08:30–09:00 R E G I S T R A T I O N * 

09:00–12:00 Continue working sessions to progress on chapters   

12:00–13:30 L U N C H   B R E A K 

13:30–17:30 

• General discussion on discussions/conclusions/directions - every 

lead writer then to give 'far-reaching' conclusions paragraphs that 

we can combine 

• Working section on discussions/conclusions/directions to be 

written by the ‘quartet’ Jordi Vives, Fred Alonzo, Almudena Real 

and David Copplestone 

• Agreement of schedule to complete the work 

• Plans for MODARIA II including how to integrate into a 'greater' 

WG8-9 and election of new team leader 

 

 



Proposed agenda

Friday 14th November

Plenary sessions, minutes and wrap up

Message: the success of this meeting depends on people 
participating actively and getting involved in the different activities 
(presentations, report writing task groups and discussions). 

Please continue to respond with enthusiasm as it has been the case 
until now ☺



We continue to acknowledge the IAEA for supporting the activities of the 
working group 9 under the MODARIA Programme and, in particular, our 
Scientific Secretary Mr. Diego Telleria for ongoing support and inspiration.
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