Impact of climate models on biosphere dose estimations

Philipp Horenburg', Christine Kaufhold?, Marc Johnen', Judith Fltigge', Jens Wolf’

'Gesellschaft fiir Anlagen- und Reaktorsicherheit (GRS) gGmbH, 38122 Braunschweig, Deutschland
?Potsdam-Institut fiir Klimafolgenforschung (PIK), 14473 Potsdam, Deutschland

Motivation

contaminated ope . . 5
T gmﬂnawaﬁFn‘ » Equilibrium and transient CLIMBER-X modeling (PIK)
0] RO
O\ « Reference: temperate climate (pre-industrial interglacial)
N~ "r T Exposure pathways contaminated
c10) K3 VWY VY in the biosphere  Distinct states: cool, cold, ice-covered
—|: — internal exposition [o]y . . . . .
s (ingestion, inhalation) (gamma I_'-?«f_;.-'Liﬁ-?«_'_Ifﬁiji'_rejl_"_'_i} L ACt | Ve a n t h rO p O C e I"I e: S |X Ca I'b O n e m I S S I O n S Ce n a rl O S I}

Dose calculation required by EndISiAnfV § 7

additional mean effective dose
average over lifetime of 70 years

Exposure pathways given by BASE (2022) [1]

-Inal repository & biosphere exposed to ©

sampled 1 kyr after present
Radiation dose estimation in accordance with BASE (2022) [1]

External & internal exposure pathways

ifferent climates (evaluation period: 10° yr)

rrigation deficit governed by climatic conditions (temperature, precipitation, humidity)

Radionuclides: agricultural irrigation (groundwater) crucial pathway into biosphere Steady lifestyle, agricultural and dietary habits

Activity concentration in food and environmental media affect radiation dose — comparable conditions

Results and discussion

Geosphere not considered — dose conversion factors (DCF)

assumed
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Elevated DCF for all radionuclides and all carbon emission scenarios compared to pre-industrial temperate climate due to increased irrigation demands

Irrigation deficit and DCF increase with total carbon emission for almost all considered radionuclides
Exception: Se-79, different dose-dominant ingestion pathways for emission scenarios

Irrigation deficit increases up to a factor of 5, DCF increase up to a factor of 4 (Cl-36, Ca-41, Tc-99, 5000 PgC after 1 kyr)

Colder climate states: no irrigation deficit, indistinguishable in terms of dose estimation, reduction of DCF up to one order of magnitude

Summary and outlook

Climatic conditions can lead to an increase or decrease of the estimated radiation dose in the biosphere depending on the irrigation deficit

Results are an important input for the consideration of alternative climate states according to BASE (2022) [1]

-urther insights require coupled geosphere transport and dose calculations

Climate-dependent parametrization of biosphere model allows for adaptation of transfer processes as well as lifestyle, agricultural, and dietary habits
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