Radioecology in 2012

Current research directions and
trends for the future
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A multidisciplinary scientific discipline:

biology, chemistry, physiology, ecology, biogeochem istry, geophysics, ecotoxicology,
mathematics (models, statistics), metrology, ...

= centered on the environment,
= aimed at describing, understanding and predicting

- the fate of radioactivity in environmental systems,
(artificial and natural)

- Its Impact on man (via the environment) and on the
environment itself (biota, ecosystems)

(human and ecological risk assessment)

- biogeochemical processes by means of tracer studies
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2 Main research directions of radioecology
< On-going move from anthropocentric to ecocentric

2 Conclusion: challenges from Fukushima
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Source term

Speciation, mobility (in the various environmental media)

Transfers

In abiotic compartments, within the human food chain

In abiotic compartments, within the biota trophic network
Effects

(On man)

On biota, populations, ecosystems

Risk assessment

Human risk assessment
Ecological risk assessment (organism-based/ecosystem-centred approach)

Tracer studies
Biogeochemical cycles, ocean streams, run-off
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e Long-term (trans-generational)
« Low doses and dose rates

Research e Internal contamination
priorities g

« Observations at population, community
and ecosystem level

* More species (biodiversity)
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ISP PLANTS = ANIMALS |

Linear Transfers

e External (to man) medium
(exploitation of abiotic resources)

- Animals and plants, but only for
agricultural purposes (produce
human food)

« Animals and plants as vectors of
contamination to humans, not as
targets

« Man was considered out of
the environment, and as the
exclusive target of concern
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Environment

« Pristine nature (the
wilderness and its biota,
fauna and flora)

_ PLANTS « Radioactivity effects on
Sources— & wild animals and plants
ANimALS
« Animals and plants as
targets
Linear Transfers to biota EffeCtS
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< Ecosystemic approach >
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Environment including man

« Ecosystem = biotope + biocenose

- Services (waste recycling,
provision of ressources, ...)

- Life support (water recycling,
air bioregeneration, biomass
production, ...)
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Remediation, mitigation, decontamination techniques (terrestrial)

— Speciation,
Impacts on the marine ecosystem

— In-sediment accumulation ?

— Long-term distribution and impact on the local marine trophic
network

Better understanding of the multiple stressors cont ext
— Tsunami physical reshaping of the coastal area
— Radioactive releases to the environment (terrestrial and marine)

— Integrated Ecological risk assessment
Tracer studies

— Ocean streams, run-off
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