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Figure 2.  Flooding
scenario for the
northern Tuscany
coast. The colored
areas represent the
projected relative sea-
level rise (RSLR) and
the extent of flooding
for the years 2050,
2100, and 2150,
according to the SSP1-
2.6  scenario (a),
SSP3-7.0 scenario (b)
and SSP5-8.5 scenario
( c) from the IPCC AR6
Report

—____ s == (Coastal zones, long favored for fertile lands,

et | trade, and mild climates, are now highly exposed
to climate change impacts, particularly Sea Level
Rise (SLR) and erosion. By 2060, global low-
elevation areas may host over one billion people,
facing growing flood risks. Regional sea-level is
influenced by climatic drivers, tectonics, isostatic
adjustments, and circulation. In particular, in the
Mediterranean, land subsidence and global
warming intensify hazards, threatening
infrastructure and heritage.
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Assessment of flooded surface due to the

SLR at year 2050, 2100 and 2150 over the

northern Tuscany coast, between Livorno
and Massa-Carrara (Italy)
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Figure 1. Geographical setting of the plain of ma.s.l. ( rom Tin lta y )

interest SSP2.6 2100 0.604, 89.168
SSP2.6 2150 0.894| 113.417

s ConveRgo

A
/11 SSP7.0 2050 0.304| 67.383
1. Data conversion from WGS84 to RDN/UTM —> 7
Lidar dat SSP7.0 2100 0.814| 106.515
=lricele 2. DSM generation with 1 m of spatial resolution
: : : : SSP7.0 2150/  1.354| 156.004
Semi-automatic procedure implementation for generate the
> oastline v
. Northern Tuscany coast [l 1 3 e, SSP Year RSLR m |Area km?
Vertical Land Motion rates were derived through the integration of: e | ; SSPS.S 5050 0314 68.006
- Geodetic data from about 27 years - InSAR data from the :j:;:j PR i A
VLM of continuous GNSS observations at ~ Copernicus European Ground Bk it oo 2 | SSP8.5 2100 0.904| 114.230
selected stations located within 5 Motion Service related to 2018- 2 ) SSP8.C 2150 1504 170.748
km from the coast 2022 period ] ] )
IPCC The Intergovernmental Panel on Climate Change in the AR6 Report (2021) released Estimates were e3:i6 ::’*732
sea level projections for different Shared Socio-economic Pathways obtained using a L4 1| o= cSp1o6
Calcul f Rel S IR h h th f. IPCC ARG cl passive approach, 12
alculation of Relative Sea Level Rise through the integration of: climate &
RSLR scenarios (SSP1-2.6, SSP3-7.0, SSP5-8.5), estimates of VLM and DSM where land below
projected water level - 10
Flooding Is considered <
. v
map inundated, 08
Creation regardless of direct .
5 hydraulic connection |
@ ArcGIS Pro y
to the sea. 0.4 -
2050 21b0 2£50
Year

CONCLUSION
- Results show that current IPCC projections are often not representative of future sea levels, because _

they neglect the effects of vertical land motion (VLM) due to tectonics and local factors.

- By 2150, under SSP5-8.5 (the worst), sea level along the northern Tuscany coast (465km?) could rise Anzidel, M., Lambeck, K, Antonioll, ., Furlani, ., Mastronuzzi, G., Serpellon, £.
. & Vannucci, G. (2014). Coastal structure, sea-level changes and vertical motion of
up to 15m, fIOOdIng 170.7km?2. the land in the Mediterranean
. . OF ot IPCC (2022) Climate Change 2022: Impacts, Adaptation, and Vulnerability.
- Results highlight the vulnerability of northern Tuscany's infrastructure and settlements. They stress the Contribution of Working Group Il fo the Sixth Assessment Report of the
need for proactive planning, stronger coastal defences, and integration of climate risk into development Intergovernmental Panel on Climate Change. Cambridge University Press.
o T _ . . _ _ _ https://doi.org/10.1017/9781009325844.021
policies. Interdisciplinary collaboration among scientists, planners, and policymakers is essential for Vecchio, A., Anzidei, M., & Serpelloni, E. (2024). Sea level rise projections up to
‘e . 2150 in the northern Mediterranean coasts. Environmental Research Letters, 19(1),
resilient and sustainable coastal management under future SLR. 014050
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