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Objectives
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How is SGD transported and mixed within the water column?

Does benthic flow affect SGD flux across the seabed interface?
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The structured seafloor

ripples gravelly sand

bottom topography

flow field
lab experiments
→ control various boundary conditions

(bottom structures, wave scenario)
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Experimental setup
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Measurement methods

→ concentration and velocity fields measured simultaneously
→ correlation gives transport of tracer

Laser Induced Fluorescence (LIF)
Concentration of tracer fluid 
(fluorescent additive) determined by
intensity

Particle Image Velocimetry (PIV)
Velocity Field determined by
movement of (added) particles
between two pictures
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Boundary conditions: 
investigating the influence of gravelly beds

S1.5S1.25S1.0 + flat sand bed for reference (REF)gravelly sand bed

T = 3.53 s

→ 4 different beds

→ stormy wave scenario
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Turbulent transport w′c′ profiles

7

higher velocity
fluctuations over
gravelly beds

highest tracer
concentrations
(and fluctuations) 
over flat bed
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S1.5

What influences the tracer flux?

REF
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Mixing length profiles

(empirical formula)

w′c′

𝜕𝜕 u
𝜕𝜕z � 𝜕𝜕 c

𝜕𝜕z
lc =Mixing length

• Difference in slope from the
bottom

• Gravelly beds
→  steeper slope
→  more turbulent transport

and mixing
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Conclusions

wave pumping effect blocked

separated vortices
induce local

pressure drop
+ increase
turbulence

wave pumping enhances flux across seabed interface 

SG
D

shear induces
turbulence
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Thank you!

Helena Klettke
LSM, Universität Rostock
helena.klettke@uni-rostock.detake-home messages:

• recirculating SGD and mixing in the water
column affect the net flux of discharged
groundwater

• separated vortices affect the SGD 
transport significantly
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