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Slopechart

The Cinque Terre 
National Park hasa few
flat areas, and a 
concentrationof areas
characterizedby slope
gradientsabove35Á, 
especiallyalong the 
coastalstrip (up to 2-300 
metersabovesealevel) 
and along the lateral
valleysof the catchment
areas;

More than 40% of the 
PN5T territory shows a 
slopegradient comprised
between30 and 40 
degrees

General overviewof Cinque terre morphological and land use features



Elevation map

ǐOver 75% of the CTNP territory is

characterizedby altitudes exceeding

200 meters; 

ǐThe maximum heights are detected

along the ridge separating

Tyrrhenian watershedsfrom the 

inner land: they rangefrom 812 

metersof Monte Malpertuso

(behind Vernazza) to 785 metersof 

Monte Le Croci (aboveManarola); 

ǐThe short distancebetweenthe 

ridge and the coastline, combined

with non-negligible altitude values, 

is a determining factor for rainfall

intensity rates, especiallyduring the 

transition betweenthe summerand 

autumn seasons;

Raso et al., 2020
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Geomorphologicalmap of the 
Cinque Terre National Park 

(2020)

ǐ Over 459 landslides(area > than 25 m2) 
havebeenrecorded

ǐ Presenceof a erosionalcoastalscarp
edgeabovethe coastline

ǐ Fluvial landforms: majority of V-shaped
valleys, bedrock-confined channels.

ǐ Anthropogenic forms: man-made 
terracesdelimited by dry stonewalls, 
road and railway embankments
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Raso et al., 2021



Susceptibility map (triggering and run-out) of the Cinque terre National Park (Raso 
et. Al. 2020ðDi Napoli et al. 2020)
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Landslide

susceptibility is the 

likelihood of a 

landslide occurring in 

an area on the basis

of local terrain

conditions (Brabb, 
1984).

The elaborationof 

susceptibility map

can be obtained

through:

Å Heuristic methods

Å Deterministic

methods

Å Statistical-

probabilistic methods



Land use and forestmanagement dynamics(1973 ð2019)
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The most widespreaddegradation

processthat compromisesthe 

integrity and thereforethe 

authenticity of the agricultural

landscapeof the Cinque Terre, 

concernsthe abandonmentof crops

and the renaturalization that occurs

through successive phasesof 

recolonizationof the fields, pastures, 

terracesand embankmentsby the 

arborealand shrubbyvegetation. 

Other geomorphologicaland 

phytosanitarynature are undireclty

and direclty relatedto otheresevere 

isuuessuchasforestfires, which

representsa socio-territorial

problem. The forestationprocessis

the most widespreaddynamic and 

hasaffectedabout 21% of the Park 

territory



Land use and vegetationcover

Raso et al., 2020

ǐAbout 16 km2 out of 38 (total surfaceof the 

CTNP) are terraced(presenceof dry stone

walls) 

ǐThe terracesboundedby dry stonewalls are 

found either in currently cultivated areas(a, 

b) or mixed (e), recentlyabandonedðshrub

covered(c, d), or woodedareas(f)
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Total surfaceof the CTNP: 3872 ha 

1900 Ą 1800 ha of productive vineyard

1973 Ą 1200 ha of productive vineyard

2016 Ą 145 ha of productive vineyard

2021 -------

158 ha of productive vineyards

125 ha of productive olive grove

Data source: Quadro conoscitivo Piano del Parco, 2021

Terracedlandscapein 5 terre: rise, decine and (slight) resumption



PROJECT LOCATION: Parco Nazionale 

delle Cinque Terre(Liguria - Italy); Parc del 

Garraf (Catalonia - Spain).

Grant Agreement no. LIFE18 CCA/IT/001145

BUDGET INFO:

Total amount: 3,714,493 û

% EC Co-funding: 2,039,748 û(55%)

July 2019ðSeptember 2024

www.stonewalls4life.eu

Sub-programme: 

CLIMATE CHANGE ADAPTATION

STONEWALLSFORLIFE project

http://www.stonewalls4life.eu/


Extreme parcelling of the cadastrian 

system

Development of the 

farms

The strategy

High frequency

of natural

phenomena

Risk awareness



High -detail digital products

DTM 20cm x 20cm

Digitalization of main

morphological features

DTM 1m x 1m 3D models+ high res ortophotos(1 pxl

= 5 cm)

Digitalization of dry stonewalls

linear elements(vectors)

Activity carriedout 
(2019 ð2022)



Anthropogenic landformsand geologicalsurveyat the pilot site

Activity carriedout 
(2019 ð2022)



Activity carriedout (2019 ð2022)
Invasive vegetationremovaland dry stonewallstopographicalsurvey

December2021 February2022



Activity carriedout (2019 ð2022)
Invasive vegetationremovaland dry stonewallstopographicalsurvey

February2022



The role playedby dry-stonewalls in slopestability

Cinque Terre dry-stonewalls structure scheme, by 

çManuale dei muri a seccoè LIFE PROSIT project, 2009



çwhen the hydraulic conductivity of the wall is greaterthan that of soil, for any combination
of duration and return period, the wall is able to successfully drain the water from its

backfillè(Cameraet al., 2012)

çthis researchshowedthat shallow landslidestriggered on CT were
on averagecharacterizedby lower magnitude than thoseoccurred
on ATP and ATD. This outcomeis consistentwith similar studies
and testifies the negative consequencesinduced by the cessationof 
terracecultivation and maintenanceon slopestabilityè (Pepe et al., 

2019)

Whendo dry-stone-walls assolve their function in order to 
decreaselandslidesand flash flood triggering?



Soil shearstrength loss

Å Hydrogeological slopemodel

- High intensity, short 

rainfall (es. 5 terre flash flood

event, 2011)

- Low to medium intesity, 

prolonged rainfall (es. seasonal

rainfall regime)

The role playedby dry-stonewalls in slopestability



www.parconazionale5terre.it

Camera et al., 2014

good conditions poor conditions
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Å Dry stone

walls collapse

Head of the wall: 

sentiero 508 

Vernazza -

Reggio

Soil shearstrength loss
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Å Dry stonewalls

collapse

Entire wall facing: 

sentiero SVA 592 

Vernazza -

Monterosso

Tratto da çManuale per la costruzione dei muri 

a seccoè, Parco Nazionale delle Cinque Terre

Soil shearstrength loss
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Å Wall

reconstruction: 

wall facing + 

draining system

recovery

Sentiero 508

Reggio -

Vernazza

1 2

Soil shearstrength loss
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Å Wall

reconstruction: 

wall facing + 

draining system

recovery

Sentiero 508 

Reggio -

Vernazza

3 4

Soil shearstrength loss

The role playedby dry-stonewalls in slopestability



The Trail maintenancecrew (Manutentori)

üWho: 18 skilled-workersenrolledƛƴ ǘƘŜ /¢bt ζaŀƴǳǘŜƴǘƻǊƛη register

üWhere: the whole network of CTNP trails (130 km)

üWhat: Rural hydraulics, watershedmanagement, dry-stone wallsand 
straicases, forestry interventions




