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ABSTRACT

By using a simple and highly diffused model such as Bruun rule, a projection for the recession of the coastline
was estimated along the entire maritime coastline of the province of Buenos Aires. For this, the sea levels
corresponding to the 2045 and 2100 horizons were considered under the climate change scenarios RCP 4.5
and 8.5. By 2045, the calculated mean coastline recession values over the entire study area were 17.8 m (RCP
4.5) and 19.6 m (RCP 8.5). For the year 2100, mean recession values of 47.4 m (RCP 4.5) and 69.7 m (RCP
8.5) were obtained. The highest values of coastal recession were estimated in the coastal section between the
districts of Pinamar and General Pueyrredén
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1 INTRODUCTION

In its more than 600 km of extension, the maritime coastline of the province of Buenos Aires (Argentina)
exhibits a situation of more or less generalized advance of erosion. This is mainly explained by the rise in
mean sea level, which has two components linked to global warming: the water added by the melting of
glaciers and the polar ice caps and the expansion of sea water as its temperature increases (Mengel et al.,
2016). The consequences of this phenomenon are none other than a worsening of processes that have
already been occurring for several decades in coastal areas, such as lowland flooding, beach erosion,
saltwater intrusion and wetland loss (Fitzgerald, 2008). The importance of coastal areas is that they have a
high socioeconomic value associated with recreation, tourism and ecosystem services (Vousdoukas et al.,
2020). That is why it is always desirable to estimate possible future scenarios in relation to the state of these
areas in order to make planning decisions. The objective of this work is to estimate the effect of the increase
in mean sea level on the maritime coastline of the province of Buenos Aires under different climate change
scenarios.

2 MATERIALS AND METHODS

To study the changes on the equilibrium profile of a beach, the Bruun rule (1962; Eq. 1) was used, which
determines erosion due to changes in sea level and depth of closure. As a complement, the formula of
Hallermeier (1981; Eq. 2) was used to calculate the depth of closure h.
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where, R: coastline recession (m).

S: sea level rise (m).

L: profile length between B and h (m).

B: dune height or other elevation estimate for the
eroded area (m).

h: depth of closure (m).

He (2 [2]
h=2,28He — 68,5.( : 2)
8 Tet
where, He: significant wave height with a probability of
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exceedance of 0,137% (m).
g: acceleration of gravity (m/sz).
Te: wave period associated with Hg; (s).

Parameters B (height of dune) and L (profile length) were obtained from the geometry of the beach profiles
that were surveyed in a total of 53 locations along the entire coast. The parameter H.; was calculated from the
wave data for the period 1979-2018 (obtained from 16 virtual buoys). For the application of the formulas, the
expected values of mean sea level rise for 2045 and 2100 corresponding to the climate change scenarios
RCP 4.5 and RCP 8.5 (IPCC, 2014) were used (Figure 1a).

3 RESULTS

Figure 1b summarizes the results obtained in this work. By 2045, the calculated mean recession values of the
coastline throughout the study area were 17.8 m (RCP 4.5; scenario 1) and 19.6 m (RCP 8.5; scenario 3). For
the year 2100, mean recession values of 47.4 m (RCP 4.5; scenario 2) and 69.7 m (RCP 8.5; scenario 4)
were obtained. The section with the highest values of coastal recession is the one between the districts of
Pinamar and General Pueyrredén. To a lesser extent, some sectors of the districts of La Costa and Tres
Arroyos also stand out.
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Figure 1. Mean sea level rise (a) and coastline recession (b) for the 204§Dand 2100 horEons under diferent
climate change scenarios.

4 CONCLUSIONS

Under the scenarios proposed, the Bruun model was helpful to identifying the areas of the coast of Buenos
Aires that will potentially be most affected by the rise in mean sea level for horizons 2045 and 2100. This
future diagnosis of the problems provides useful information that allows think about the development of a
comprehensive management plan aimed at protecting coastal resources.
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