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Generaloverviewof Cingque terremorphological and land usefeatures
Slopechart

The Cinque Terre
National Park hasafew
flat areas and a
concentration of areas
characterizedby slope
gradientsabove39A
especiallyalong the
coastalstrip (up to 2-300
metersabovesealevel)
and along the lateral
valleysof the catchment
areas;

More than 40% of the
PNS5T territory shows a
slopegradient comprised
between30 and 40
degrees
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Generaloverviewof Cinque terremorphological and land usefeatures

Elevation map

Over 75% of the CTNPerritory is
characterizedby altitudes exceeding
200meters

a)

The maximum heights are detected
along the ridge separating
Tyrrhenian watershedsfrom the
inner land: they rangefrom 812
metersof Monte Malpertuso
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Elevation class (m)

(behind Vernazza) to 785%netersof
Monte Le Croci (@boveManarola);

The short distancebetweenthe
ridge and thecoastline, combined
with non-negligible altitude values
Is a determining factor for rainfall
intensity rates especiallyduring the
transition betweenthe summerand
autumn seasons

Inset maps - common elements
® Main urban settlement

—— Contour (100 m interval)
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Generaloverviewof Cingque terremorphological and land usefeatures

Geomorphologicalmap of the
Cinque Terre National Park
(2020)

Over 459landslides(area >than 25 n?)
havebeenrecorded

Presenceof aerosionalcoastalscarp
edgeabovethe coastline

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

Anthropogenic forms: man-made
terracesdelimited by dry stonewalls,
road andrailway embankments
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Geomorphological Map
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(Liguria, NW Italy)
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Generaloverviewof Cingque terremorphological and land usefeatures

Susceptibility map (triggering and run-out) of the Cingue terre National Park/Raso
et. Al. 20200 Di Napoli et al. 2020

To I

Landslide
susceptibility is the
likelihood of a
landslide occurring in
an area on théasis
of local terrain
conditions (Brabb,
1984).

The elaboration of
susceptibility map
can beobtained
through:

Heuristic methods
Deterministic
methods

Statistical
probabilistic methods

CARTA DELLA SUSCETTIBILITA ALLINNESCO,

TRANSITO ED INVASIONE DA FRANA
del Parco Nazionale delle Cingue Terre

.é) \A




Generaloverviewof Cingque terremorphological and land usefeatures
Land use andforestmanagementdynamics (1973 2019)

The mostwidespreaddegradation LEGENDA
i i__} Limiti amministrativi del Parco Nazionale delle Cinque Terre
prOCGSSthat Compr0m|sesthe Boen sl Dinamiche di trasformazione dell'Uso del Suolo 1973-2019
integrity and thereforethe , B Abbandono terreni agricoli
B ~F : - & Antropizzazione
authenticity of the fagrlcultu ral & /4 S s R
landscapeof the Cinque Terre, 11— B Forestazione

Invariato

Perdita di suolo da incendio
Recupero terreni agricoli
Regressione

Rinaturazione

concernsthe abandonmentof crops
and therenaturalizationthat occurs
through successivegphasesof
recolonization of the fields, pastures
terracesand embankmentsby the
arborealand shrubby vegetation

Other geomorphologicaland
phytosanitarynature areundireclty
and direclty relatedto otheresevere
isuuessuchasforestfires, which
representsa socioterritorial
problem. The forestationprocessis
the most widespreaddynamic and
hasaffectedabout 21% of the Park
territory




Generaloverviewof Cingque terremorphological and land usefeatures

Land use andvegetationcover

b)

Unterraced area

2272 ha;
saof‘ 20 -

Cultivated TA TA coveredby  TA covered by
shrubs forest tree species
Land use and land cover classesrelated to TA

—_

About 16 kn? out of 38 fotal surfaceof the
CTNP) are terraced(presenceof dry stone
walls)

I The terracesbounded by dry stonewalls are
found either in currently cultivated areas(a,
b) or mixed (e), recentlyabandonedd shrub
covered(c, d), orwoodedareas(f)

Raso et al., 2020



Terracedlandscapein 5 terre: rise, decine andgjight) resumption

Total surfaceof the CTNP: 3872 ha
1900A 1800 ha oproductive vineyard
1973A 1200 ha oproductive vineyard
2016A 145 ha oproductive vineyard
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STONEWALLSFORLIFE project — froaee=:

PROJECT LOCATION: Parco Nazionale
delle Cinque Terre(Liguria- Italy);Parc del

Garraf(Catalonia Spain). |
Grant Agreement no. LIFE18 CCA/IT/00114

Subprogramme
CLIMATE CHANGE ADAPTATION

BUDGET INFO:

Total amount: 3,714,493
% EC Coefunding: 2,039,748(55%)

July 2019 September 2024

www.stonewalls4life.eu
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The strategy

Development of the

Extreme parcelling of the cadastrian
farms

INQUE TERRE

fe CingueTerre

High frequency

Risk awareness

of natural _
phenomena
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Activity carried out
(2019 2022)

Digitalization of main

ngh -detail dlgltal products morphological features

Impluvi e camminamenti
muri a secco ;

Dlgltallzatlon of dry stonewalls
linear elements(vectory

e 0



Activity carried out
(2019 2022)

Anthropogenic landforms and geological surveyat the pilot site

Anthropogenic landforms
@ Underground cisterns

Dry-stone walls
=== Unmaintained dry-stone wall

—— S4L Project pilot area

——— Maintained dry-stone wall

Walkways and drain channels
"Biedo"
Walkway (certain)

Walkway/drain channel (certain)

------ Walkway/drain channel (uncertain)

~— Drain channel (certain)

100 200 m N




Activity carriedout (2019 2022)

Invasive vegetationremovaland dry stonewallstopographical survey

December2021

STONEWALLS



Activity carriedout (2019 2022)

Invasive vegetationremovaland dry stonewallstopographical survey

e
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February2022 -
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The role playedby dry-stonewalls in slope stability
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Whendo dry-stone-walls assolvetheir function in orderto
decreaselandslidesand flash flood triggering?

ewhen the hydraulic conductivity of the wall is greaterthan that of soll, for any combination
of duration and return period, the wall is able to successtullydrain the water from its
backfille (Cameraet al., 2012
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cthis researchshowedthat shallow/andslidestriggered on CT were

on averagecharacterizedby lower magnitude than those occurred

on ATP and ATD. This outcome /s consistentwith similar studies R

and testifies the negativeconsequencesnduced by the cessationof i"'-_,-_—".ﬂg"-.!
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The role playedby dry-stonewalls in slope stability
Soil shearstrengthloss

A Hydrogeological slopemodel
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- Low to medium intesity,

prolonged rainfall (es. seasonal
rainfall regime)

- High intensity, short

rainfall (es. 5 terre flash flood
event, 2011)




v 1 he role playedby dry-stonewalls in slopestability

INQUE TERRE
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Poorly maintained undrained wall ©
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Possible deposition 1t025m ;
of finer soil particles ¢ .

“Perched groundwater
table

Downward increase
in relative density and/or

failure

grain size decrease
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The role playedby dry-stonewalls in slope stability

Soil shearstrengthloss

Spinta + Strato saturo H =50 cm

Muro snello Muro tozzo

Scorrimento porzione superiore

COLLASSO

A Dry stone
walls collapse

Head of thewall: " et s At

. . ‘:c",:i‘.‘_;,‘ . :‘ .r'_ :“; tan el
sentiero 508 e T A R e
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Vernazza-
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The role playedby dry-stonewalls in slope stabllity

Soil shearstrengthloss

A Dry stonewalls
collapse

" % S wnTHL R \ :
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Entire wall facing:

sentiero SVA 592
Vernazza- .
Monterosso "spanciamento” di tutta la superficie

Tratto da ¢ Mosit-as er | ¢
a seccoé, PYYRSsaaNaPonal ¢
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The role playedby dry-stonewalls in slope stability

Soil shearstrengthloss

A Wall
reconstruction:
wall facing +
draining system
recovery

Sentiero 508
Reggio -
Vernazza




The role playedby dry-stonewalls in slope stability
Soil shearstrengthloss

A Wall
reconstruction:
wall facing +
draining system
recovery

Sentiero 508
Reggio -
Vernazza
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e TheTrailmaintenancecrew (Manutentori)

U Who: 18skilledworkersenrolledA Yy G KS [/ ¢ bt régslery dzi

U Where: the whole network of CTNRrails (130 km)

U What: Ruralhydraulics watershedmanagement, drystone walls and
straicasesforestry interventions







