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Cambiamento climatico e aree costiere 



How much? How fast? 
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Le domande ambientali chiave per interpretare gli  
impatti dei cambiamenti climatici sulla costa  
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Oggi 416 ppm 

(ca. +8.0 m) 

Linee di riva dell’ultimo interglaciale 



Rovere et al., 2016. Earth Science Reviews. Grape Bay, Bermuda 

How much? 

Abbiamo attualmente un quadro 
piuttosto chiaro di quali siano stati i 
picchi del livello del mare nell’ultimo 
interglaciale in molte zone del mondo 
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How fast? 
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by melt water can cause uplift of land areas near continental margins, far from the location of previous ice 

loading (Mitrovica and Milne, 2003; Milne and Mitrovica, 2008). Rates of modern vertical land motion 
associated with these post-glacial processes are generally on the order of a few mm yr–1 or less, but can 

exceed 1 cm yr–1 in some places. Because these gravity, rotation, and deformation (GRD) processes control 

spatial patterns of sea-level rise from melting land ice, they need to be accounted for in regional-to-local sea 

level assessments. GRD processes are also important for marine-based ice sheets themselves, because they 

reduce RSL at retreating grounding lines which can slow and reduce retreat (Gomez et al., 2015; see 

4.3.3.1.2 and Cross-chapter Box 8 in Chapter 3; Larour et al., 2019).  

 
Vertical land motion from tectonics and dynamic topography associated with viscous mantle processes also 

affect spatial patterns of relative sea-level change. These geological processes are important for 

reconstructing ancient sea-levels based on geological indicators (Austermann and Mitrovica, 2015; see 

SM4.1). Along with other natural and anthropogenic processes including volcanism, compaction, and 

anthropogenic subsidence from ground water extraction (Section 4.2.2.4) these geodynamic processes can be 

locally important, producing rates of vertical land motion comparable to or greater than rates of GMSL 

change (Wöppelmann and Marcos, 2016). In this chapter we use in particular GIA and anthropogenic 

subsidence, and other components of vertical land motion are ignored unless explicitly stated. 

 

4.2.1.6 Extreme Sea Level Events 
 

Superimposed on gradual changes in RSL, as described in the previous sections, tides, storm surges, waves 

and other high-frequency processes (Figure 4.4) can be important. Understanding the localized impact of 
such processes requires detailed knowledge of bathymetry, erosion and sedimentation, as well as a good 

description of the temporal variability of the wind fields generating waves and storm surges. The potential 

for compounding effects, like storm surge and high SLR, are of particular concern as they can contribute 

significantly to flooding risks and extreme events (Little et al., 2015a). These processes can be captured by 
hydrodynamical models (see Section 4.2.3.4). 

 

 

 
Figure 4.4: A schematic illustration of the climate and non-climate driven processes that can influence global, regional 

(green colours), relative and extreme sea level events (red colors) along coasts. Major ice processes are shown in purple 

and general terms in black. SLE stands for Sea Level Equivalent and reflects the increase in GMSL if the mentioned ice 

mass is melted completely and added to the ocean. 

 
 

4.2.2 Observed Changes in Sea Level (Past and Present) 
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Un’ampia gamma di indicatori paleoambientali che 
possono darci informazioni sull’evoluzione del livello del 
mare 
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