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Introduction
• WHY SOULD WE STUDY SLR ?

+ COASTAL EROSION AND SHORELINE RETREAT + EXTREME EVENTS, FLOODING, STRUCTURAL DAMAGE

+ VULNERABILITY AND RISK ASSESSMENT+ ENVIRONMENTAL & SOCIO-ECONOMIC IMPACTS

• WHY USING THE CLASSICAL BRUUN’S RULE ?

1. Intro 2.Methods 3.Results 4. Take away
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The Bruun’s Rule
Assumes that the upper beach is eroded as the shore profile moves landward, and that the volume of eroded
sediment is deposited offshore, resulting in a rise of the nearshore bottom which maintains a constant water
depth.

PRACTICAL

EASY and SIMPLE

But it has limitations that 
must be concerned
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Limitations

I. Only considers the sediment of submerged area. 

II. Also neglects the sediment needed to refill the estuaries after SLR.

Rosati et al., (2013)

Toimil et al., (2017)
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Limitations
• The classical Bruun’s Rule;

III. ¿What if we had dunes morphologies backward? Does it affect to the final retreat? 

IV. ¿What if we had morphologies like rocky slabs profiles or other constrained by immovable physical elements 
such as walls or rock cliffs?

527

So, seems clear that a new methodology approach is needed to complement the Bruun’s Rule, including
mentioned processes and focusing on climate change timescale.
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Objectives
• New model alternative approach to the Bruun’s Rule

• Relations between SLR and beach erosion,
identifying all the involved parameters.

• Long-term analysis of shoreline retreat along the
Andalusian coastline, identifying critical zones.

• Provide practical tools for coastal assessment.

• WHY IN ANDALUSIAN COAST?

6

Area of interest
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Coastal variety
Andalusia has a wide diversity of coastal morphologies
and typologies clearly differentiated.

• Some examples:

1. Embayed beaches

2. Wide open beaches

3. Dune backshore beaches

4. Rocky slab beaches

5. Rocky beaches with cliffs

6. Constrained beaches by seawalls, 
esplanades or other elements.

7. Adjoining beaches to estuary bays
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Methodology

𝐿𝐿

𝑅𝑅𝑃𝑃𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟_𝑑𝑑 =
𝜟𝜟𝜟𝜟𝑾𝑾∗ − 𝑅𝑅𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 + 𝑅𝑅𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 − 𝑳𝑳 𝑯𝑯𝑯𝑯

𝑩𝑩 + 𝒉𝒉 ∗

𝑅𝑅𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 = ∆𝜼𝜼
𝑾𝑾∗

(𝑩𝑩 + 𝒉𝒉∗)
𝑅𝑅𝐵𝐵𝑒𝑒𝑒𝑒𝑒𝑒 = ∆𝜼𝜼

(𝑳𝑳 − 𝑅𝑅𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵)
𝑩𝑩 + 𝒉𝒉∗

Rosati et al., (2013)

This adaptation was proposed for profiles with 
a sand dune at the backshore:

And for the rocky slab beaches:

𝑅𝑅𝑃𝑃𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 =
𝜟𝜟𝜟𝜟𝑾𝑾𝒍𝒍∗ − 𝑅𝑅𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 + 𝑅𝑅𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 − 𝑳𝑳

𝑩𝑩 + 𝒉𝒉𝒍𝒍 ∗
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Methodology

10

Estuarine bays, as well as other coastal
systems analysed, tend to reset its
equilibrium shape after the SLR disturbance

Toimil et al., (2017)

𝑅𝑅𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑛𝑛𝑛𝑛 =
𝑨𝑨𝒆𝒆 ∗ 𝜟𝜟𝜟𝜟 − 𝜶𝜶

�𝒍𝒍 (𝑩𝑩 + 𝒉𝒉∗

Estuarine areas and delimitations
were obtained from Rediam database

Where;

𝑨𝑨𝒆𝒆 : estuary area (m²)

𝜟𝜟𝜟𝜟 : SLR (m)

𝜶𝜶 : Ebb tidal flats lobes growth (m)

𝒍𝒍 : Length of adjoined estuarine beaches (m)
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Methodology

Erosion Rates (m/year) utilized were the average rates between 
2001 and 2013, with the target years set at 2050 and 2100.
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= 𝑬𝑬𝑹𝑹 ∗ ∆𝒕𝒕𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑅𝑅𝑁𝑁𝑁𝑁_𝑆𝑆𝑆𝑆𝑆𝑆

IPCC scenario Target year
E1 SSP2-4.5 2050
E2 SSP2-4.5 2100
E3 SSP5-8.5 2050
E4 SSP5-8.5 2100

Rosati et al., (2013)

METHODOLOGY SUMMARY:

R.PROFILE 

R.ESTUARINE 

R. No_SLR

Bruun et al., (1962)

DUNE + CLIFF + R.SLAB (2022)

Toimil et al., (2017)

Shorelines  REDIAM

Erosion rates  REDIAM

Target years (2050 y 2100)
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RESULTS
A total of 1281 profiles along the coast

~ 1 profile for every 500m

1227
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Results
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Atlantic part has more risk of
erosion than Mediterranean
region, except for Almería (SW).

27

Products obtained:
• Kmz file
• Erosion calculator
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Conclusion
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• This simple and new method.

• Based on empirical equilibrium
model.

• Useful for identifying erosion
hotspots and estimating the
long-term changes in relation to
CC.

• REDIAM & CAGPyDS for
providing data and support.

Acknowledgments
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