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Introduction – submarine groundwater discharge

Ra and Rn isotopes

Seepage meter

Numerical models

Infrared

Acoustic survey

(Adapted from Lee, 1977, Kaleris et al., 2002, Wassman & Olli  2004, Burnett et al., 2006, Bejannin et al., 2017,Virtasalo et al., 2019, )
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Introduction – Ra isotopes
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A Ra (𝜏) = 
𝑃

𝑅𝑅𝑎
(1-e-𝝺RRa 𝜏)

Production
Decay

RRa = 1 +Kd
𝜌
𝑏

∅

Distribution coefficient (which is basic 

the reaction of desorption and 

adsorption)

(Adapted from Rodellas et al., 2015)
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Introduction – Ra isotopes

?
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(Rastudy area  - Raopen waters) ∗ Vstudy area+ Rastudy area ∗ Vstudy area ∗ 𝝺 =

𝐹𝑙𝑢𝑥𝑟𝑖𝑣𝑒𝑟 ∗ 𝑅𝑎𝑟𝑖𝑣𝑒𝑟 + 𝐹𝑙𝑢𝑥𝑆𝐺𝐷 ∗ 𝑅𝑎𝑆𝐺𝐷 + 𝐹𝑙𝑢𝑥𝑃𝑊 ∗ 𝑅𝑎𝑃𝑊 + 𝑅𝑎𝑑𝑖𝑓𝑓 ∗ 𝐴𝑠𝑡𝑢𝑑𝑦 𝑎𝑟𝑒𝑎
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! Combination with other approaches

Introduction – Ra isotopes
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Methods – Ra isotopes

Seawater (study area)

150 - 200 liters

Mn Fiber

1 L min-1
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Methods – Ra isotopes

Endmembers

5 – 60 liters

Groundwater wells

Surface waters

Beach pore waters

Core sediment pore 

waters 

sediment
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Methods – Ra isotopes
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Measuring 223Ra and 224Ra

Methods – Ra isotopes
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Radium Delayed coincidence counter
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Methane transport through submarine groundwater discharge to the North Pacific and 

Arctic Ocean and two Alaskan sites

(Lecher et al., 2016)

Hydrochemistry and isotopic signatures of subpermafrost ground water discharge along 

the eastern slope of the Lena River Delta

(Charkin et al., 2020)

Current magnitude and mechanisms of groundwater in the Arctic Case study from Alaska

(Dimova et al., 2015)
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Introduction - Radon

222Rn

ENDMEMBER

Burnett et al., 2006
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Methods - Radon

Durridge

Durridge

Westfal et al., 2017
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Summary

Rn mapping to identify spots of SGD. Continuous monitoring along the 

coastline 

Apply the four Ra isotopes to quantify SGD. Transects across the coast.

Best to use in combination with other traces! 
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Programme Operator:
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