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ICRP: Reference organism approach

Today’s concept: « reference organisms »
or RAPs

ICRP Publication 108

Environmental Protection:
the Concept and Use of
Reference Animals and Plants




Today : Reference organism approach

« Reference organism approach »: biocentric

Environment

« Pristine nature (the
wilderness and its biota,

Soil
Sed1cr)r]1ent fauna and flora)
g PLANTS - Radioactivity effects on
Sources— SN/

wild animals and plants
ANImALS

« Animals and plants as
targets

Linear Transfers to biota But also effects

Radioecology to support man and environment radioprotection
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Today : Reference organism approach

Today’s concept: « reference organisms »
or RAPs

= Typical, accessible, documented, various sizes and life cycles,
measurable dose-effect

= Generic virtual entities to serve as points of comparison to assess
exposure and effects

= Devices to relate exposure to dose & dose to effect for some types of
animals and plants

= Basis for comparison, for advice, for aiding decision making under
different circumstances

... all considered at individual organism level
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Today : Reference organism approach

Conceptual method entirely built upon
individual organisms responses
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What is the problem ?

Objectives of protection / targets of protection:
an issue of endpoints consideration

Endpoints related to
Individual organisms

« Early mobidity

e Mortality

« Reproductive success
e Chromosome damage

Endangered species Populations/communities
Protection of biodiversity
Pollution control

Nature conservation

Sectorial objectives Integrated objectives (today’s
(past trend) trend)
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Structure and functions
of ecosystems
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What is the problem ?

Biocentric approach partially meets EP objective§
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Historical traits, non-linearity,
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What is the problem ?

Reference organism / ecosystem approach

ABIOTIC BIOTIC PROCESSES VARIOUS
Mineral matter + non- Living matter + hierarchical APPROACHES
homeostatic external conditions assemblage

ECOSYSTEM EMERGENT
e .. PROPERTIES

. ( Competition
Symbiosis Ecosystem
Succession approach
Biodiversity
Resilience

ECOSYSTEM * ' | Trophic el

Global abiotic
(landscape)

", Reglonal abiotic Recent trends in

Ecotoxicology

y Mortality A Reference, Current ERA
Morbidity organism  methodology

Reproduction approach

Traditional Environmental
Toxicology (as derived
from human toxicology)

No abiotic external conditions
(controlled by life homeostasy)

Mutations j
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What is the problem ?

Biocentric approach is mismatched with
environment protection general objectives

« Reference organism approach » is totally grounded on individual
responses to radiation, with no consideration of higher levels of
organisation.

»  Methodology is mismatched with regard to the objectives of
protection it is meant to support (protection of populations and
beyond... not only individuals)

»  Methodology ignores interactions between species which
govern impacts at system level

»  Methodology cannot account for ecosystem-level effects :
o indirect effects, « cascade effects»
« trans-generation propagation of effects
« propagation from individuals up to populations and ecosystem
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Tomorrow: ecosystem approach

TOWARDS AN ECOSYSTEM APPROACH
FOR ENVIRONMENT PROTECTION
WITH EMPHASIS ON

RADIOLOGICAL HAZARDS

of Radioecology

IUR Task Group gathering proficiencies
beyond the only field of radiation

Report now published (free distribution
to all members, annual fee cleared)

Order at: WWW.iur-uir.org
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Tomorrow: ecosystem approach

The « ecosystem approach » is applied in a number
of domains, outside the radiation field

= Recommended by users and environmental risk managers

- Fisheries (FAO, 2003; NOAA, 2003)
- Marine coasts (English nature, 2004)
- Forestry (IUCN, 2004)

= Recommended within international agreements and conventions

- Convention on Biological Diversity (UNEP-CBD, 2004)
- Water Framework Directive (EC, 2000)
- OSPAR (Bergen statement, sept 2010)

- UNEP(in relation to IAEA revision of IBSS, June 2010)
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Tomorrow: ecosystem approach

What is the « ecosystem approach » ?
Towards an ecocentric vision

Oxygen Environment including man

Biomass
; : g Water
— - Ecosystem = biotope + biocenose
‘ Man = Services (waste recycling,
-/ provision of ressources, ...)

MineralsC] e 4 Biomass
Water Waste = Life support (water
coz co, recycling, air bioregeneration,

biomass production, ...)
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Tomorrow: ecosystem approach

Ecosystem approach accounts for indirect effects
(ex: response to UV irradiation)

uv irradiation Of an UV irradiation of an ecological

lsplated population of system diatoms-chironomids in

diatoms trophic interaction
reduction stimulation

i A
E:)T)tl:)lr:tsion Density of the isolated
) population, without trophlc
dens]ty S A HlEEEE
Net effect =
stimulation Chironomids are
........................ more radio-
T sensitive
Population density with trophic mteractlon ......................................... Suppression
chironomids feed on diatoms e CVEE of-predation
""""""""""""""" pressure

M.L. Bothwell, et al. (1994) Ecosystem response to solar ultraviolet-B radiation: Influence of trophic level interaction. Science 265; 97-100
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Tomorrow: ecosystem approach

Ecosystem approach accounts for higher levels of

organisation...
Ref. organism approach : Ecosytem approach :
Toxicologial data from individual « Other endpoints...
organisms « more integrated...

e Individual mortality
e Fertility

o Fecondity

e Mutations

Toxicology

—
ECOtOX]COlOgy Adapted from Constanza et al., 1997; Curtis, 2004
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Tomorrow: ecosystem approach

Ecosystem approach should account for the concept
of resilience

Resilience:

= Ecosystem capacity to « buffer » a perturbation pressure
without apparent damage

= Emergent property linked to complexity

AV

a

Highly resilient ecosystem Poorly resilient ecosyst.

N _
—

Different critical (maximal) levels of perturbation without effect ?

EU Scientific Seminar - Proection of the Environment - Luxembourg, 20 November 2012 I Rs “ -




Tomorrow: ecosystem approach

Recommendations for radiation protection

= Develop more integrated and functional endpoints to expand
beyond the organism-level

= Incorporate more ecological contextualisation in the Reference
organism approach

= Promote overall consistency across the broad spectrum of
ecological research and environmental management

= Promote the dialogue between environmental assessors and
environmental managers
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Tomorrow: ecosystem approach

What kind of endpoints to support an
ecosystem approach ?

| »Endpoints related to ecosystem structure:
» Biotic indexes (trophic architecture, complexity)

 Biodiversity indexes (genetic structure)

»Endpoints related to ecosystem functioning:
e Primary productivity, respiration
e Populations biomass

e Carbon, nitrogen cycling

e Energy cycling
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Tomorrow: ecosystem approach

Research priorities identified

= Study of impacts at ecosystem level (top-down):
interactions between populations, sensitivity to
population changes, ...

= Improve studies at individual organisms/species level
(bottom-up) by focusing more on ecologically relevant
effects: functional groups/taxa missing, differences in
radiosensitivity,...

= Promote field studies and cross-cutting disciplines and
approaches: Chernobyl, mines, Fukushima, gradient
instead of « control » studies, gathering collaboration
from geneticists, molecular biologists, systems and
landscape ecologists,...

EU Scientific Seminar - Proection of the Environment - Luxembourg, 20 November 2012 I RS “ -



http://www.google.fr/imgres?imgurl=http://img.over-blog.com/500x375/1/08/91/14/DIVERS/ANIMAUX/abeille.jpg&imgrefurl=http://orange8454.over-blog.com/article-diaporama-pps-animaux-abeille-81714907.html&usg=__xNase1i4EW-KMzJMfiIB7jNI6fo=&h=375&w=500&sz=50&hl=fr&start=3&zoom=1&tbnid=fPASa80XC9SpWM:&tbnh=98&tbnw=130&ei=_PSXT_fCFIa90QXs-9n3BQ&prev=/images%3Fq%3Dphotos%2Bd%2527animaux%2Babeille%26hl%3Dfr%26sa%3DX%26gbv%3D2%26tbm%3Disch&itbs=1
http://www.notre-planete.info/photos/photo.php?id=4302&gal=1

	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19

