BEYOND THE BRUUN RULE:

HISTORICAL VS. MODELLED RESPONSE TO SEA-
LEVEL RISE ON WAVE DOMINATED BEACHES

Climate Change — IPCC 2007

IPCC 4AR predictions of the impacts of global
warming to 2100

E Sea-level to rise by between 0.2
—-0.6m

E with some additional rise likely in
response to ice-nraklt..

— Range now - @8Btto20m Hyy 20000 (e feeT eftall
2008)

Implications of sea-level rise

Accelerated erosion of the coastal margin

E Change in the shape of the coast and
location of shoreline

Increase in the incidence of coastal
flooding

Coastline monitoring

Few specific tools available

E Dominated by the Bruun Rule
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The Bruun Rule

Due to its simplicity....

This model has been incorporated into...
— Beach nourishment projects

— Establishing set back margins

— Other commercial products........ e.g.

SimCLIM
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Locatian Information

Longtude 1 - shoreline respanse time (2,000
0.0 |- closure distance (m) |1324.00
Latiude hi- depth of material exchange (m) |20.000
0.00 d - dune height () |2.520

Residual mavement (mjyear) |0.000
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B Tool to simulate shoreline behaviour in
response to SLR.
e Based on the Bruun Rule
B Two important drawbacks recognised;
1. Natural systems have some time lag
2. Shoreline retreat is irregular and spasmodic
@ coastal impact model
Site
1 - Storm surge et mesn
& - Storm surge cut standard deviation 1000
Random Seed [ |Kees Constant 1804103510
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However.........
® There is considerable debate in the
literature about the validity of modelling
coastal behaviour
B Cooper and Pilkey (2004a & b) argue

that the Bruun Rule should be
abandoned.




Study Obijectives

® To evaluate the ability of 2 models to
predict or simulate the response of local
beaches to SLR

E To address the gaps in our present
knowledge of historical shoreline response
to SLR.

Study area

Beach and Offshore Surveys

/ 24 m Depth of Closure

20 m Depth of Closure

AN

Historical Shoreline Analysis

Identification of modern shoreline;
1. Incipient foredune crest
2. Vegetation line

The modern shoreline indicators were then

1. located on aerial photographs from 1938, 1951,
1972

2. Digitised on 2001 and 2006 ortho-rectified aerial
photographs

Photogrammetric Analysis

Local sea-level rise curve

50 —SRESBl — SRES AIB

Seaclevel rise (cm)
~
]

0.11m

5

0
1940 1960 1980 2000 2020 2040 2060 2080 2100
Year

From 1940 to 2007 observed (Church et al. 2006; BOM, 2007)

From 2008 onwards IPCC (2001) TAR projections




Study Findings

® Model output

Change in shoreline position between
1938 to 2007 and 2001 to 2007

F Photogrammetric data

Modelled Shoreline retreat

1940 to 2007

2007 to 2050

2007 to 2100

Bruun Rule SimCLIM
6.5-9.5m
8.0-13m 15-23m
18.0-28m 26-36m

2007 incipient foredune crest on the 1938 aerial photograph of Bellambi — Woonona
beach.

Vegetation Line

Incipient foredune crest

Photogrammetric Profile — Block 1 profile 3

Locations of foredune crest by year on Corrimal beach




Significant Findings

Over the past 60 or so years, the shoreline was
found to have been accreting, with the seaward
migration of the foredune.

Since the late 1980’s, an incipient foredune has
developed on each of the study beaches.

This contradicts what both models predicted (or
simulated) — shoreline retreat!

So how were these beaches able to accrete despite a
rise in sea level of 0.11m?

Foredune

~12m
f———

Incipient foredune ~—

Corrimal Beach

Sand drift from 1986 storm event along Woonona beach.

Dune Rehabilitation Works

B Existing dunes were reshaped to
conform to an arbitrary engineering
specification:

1. dune height ~ 4.5m above AHD
2. seaward dune face slope maximum of 1:4.

3. All surfaces of the dunes were planted : landward
face — small trees and shrubs and the seaward face
with Spinifex sp.

Engineering drawings of Dune modification work at Woonona beach

Engineering drawings of the profiles for Woonona beach.




The significance....

Following the completion of the Dune Works:

Seaward migration of the fore dune

Development of an incipient foredune
Subsequently dunes have evolved towards a pre-
disturbance state...

E Increased dune resilience to the impact of storms
(rapid recovery)

Corrimal Beach

Post — Storm Dune scarp — 3/8/07 Dune recovery - 22/10/07

New Research Question

What is the origin of the sand that has
enabled seaward migration of foredune
and the development of an incipient
foredune?

Lesson Learnt - Good

1. The value of site specific coastal
process studies.

The local beaches are accreting with rising
sea levels.

Identification of a potential sea-level
adaptation strategy
Dune reconstruction and re-vegetation works

Lessons learnt — Good con...

2. Highlights the benefits of engaging
students from local universities to
undertake localised coastal process
studies.

3. Caution should be exercised in the
application of models to predict shoreline
behaviour in response to SLR.

Questions
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