Beach
morphodynamics

How understanding beaches might one day save your life

Bradley Goodfellow
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What you will [earn

What is a beach?
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Why do waves
form?
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Why do they
break at the
coastline?
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During and after

wave breaking....

Where is it safe to
swim?

Maintain a focus on
the sandy beaches of
Skane and Halland

o
1) What happens to the Skanes kansliga strander
Wate r? — erosionsférhdllanden och
ihstriraadinentdynamilk geologi fér samhallsplanering
\_ Johan Nyberg, Bradley Goodfellow, mars 2020 f;;f:‘si':;'ga’f::‘;f:"‘ Johan Nyberg, ==
Jonas Ising & Anna Hedenstrém
e ~N oot R e dialy
2) What happens to the
sediment?
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Answering questions 1
and 2 is the basis for
beach morphodynamics
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What is a beach?

An accumulation of

seefiE C o] by Finer sediments do not

Sand, but also coarser

grain sizes form beaches

I\/!_’i?(edgsapd, gravel and cobbl o - ™ 4 ~N s ~
. (Photo Elisabeth Magnusson)
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The larger the grain size,
the steeper the beach

| e.g., Gravel and cobbles Silt and clay

In southern Sweden,
— beaches are derived from
glacial sediments
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| Reworked by waves,
currents, wind
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Why do waves form?
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1. The area over which
wind blows

2. Wind strength

3. Wind duration

Key point

Baltic Sea coastline:

- generally low energy,

- intermediate energy during windy summer
days and winter storms,

- rarely, if ever, high energy



Why do waves break?

Breaking happens
because waves
change shape in
shallow water

Waves release
(dissipate) energy at
the coast by breaking

Waves self-sort into

dominant wavelengths
and frequencies
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| Tairu Beach, New Zealand (Photo: Rob Brander)
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2 key questions: What happens to the water?
WINEIE iaip @ens! e thier Seciinvenits

Waves push water That water
landwards returns to the
sea
2. High-energy 3. Intermediate-
beaches energy beaches

Three 1. Drainage through
pathways: sediment

Rip currents - K
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2 key questions:
What happens to the sediment?

Water driven
shorewards by waves
builds beaches

Bed return flow and rip
currents erode beaches

Moving water
transports sediment

Key point

Beach morphologies
reflect the balance in:

1. Onshore sediment
transport by waves

2. Offshore and longshore
transport by currents
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Beach morphodynamics

Beach morphologies
generated through

Morphologic control on
sediment transport by

waves and currents

waves and currents

Moreton Island Queensland (Photo: Rob Brander) Rip channel

location governs
rip current location

Wave breaking on
sand bars

E g 1s a
undersokning

Beach morphodynamics:

" 1. Control exerted
by waves and

currents on beach
morphologies

" 2. Control exerted
by morphogies on

waves and
currents




Key generalizations from beach morphodynamics

Dissipative beaches Intermediate beaches

1. High wave energies 1. Intermediate wave energies 1. Low wave energies

2. Fine sand 2. Medium sand 2. Coarse sediment
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rip channel
-
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safer to swim here
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rip channel
-

safer to swim here

Fip channel




Rip currents in southern Sweden

TVVR 16/5015

Nearshore Currents in South-
eastern Scania

Rip currents at Havang, Vitemolla, Knabackshusen

Emanuel Schmidt
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Summary

Educational video on

rip currents

Rob Brander,
University of NSW

Educational video on

rip currents

s

Surf Life Saving

-

https://www.youtube.com/
watch?v=-hCZuYzNujl

Australia

\

https://www.youtube.com/

watch?v=RJ4hcal91TY
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Educational video on
rip currents

e

Rip current
science,

usoceangov
\_
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https://www.youtube.com/
watch?v=RJ4hcal91TY

Reflect upon
what you have
learned

WWW.Sgu.se

http://projects.swedgeo.
se/RKS-SH/
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