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ISPRA (Italion National Institute for Environmental Protection
and Research) is the National authority for national issues
regarding protection, enhancement and improvement of
the environment with a wide expertise in marine and
coastal areas:

- real time monitoring of meteo-marine parameters
through three networks, the
- national tide gauge network (RMN)
- North Adriatic and Venice Lagoon tide gauges
network (RMLV)
- Wave Measurement Network (RON)

- operational forecasting system with a special focus on
storm surges in the North Adriatic Sea and the Venice
Lagoon

- technical and scientific activities concerning climate
change and adaptation

- national environmental databases, environmental data,
statistics, information, reports

ISPRA coordinates the National System of Environment
Protection Agencies (SNPA) ensuring the exchange of
information and expertise on environmental monitoring,
control and inspections, connecting scientific knowledge
communities with environmental administrators and policy
makers at national and local level.
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ARPAE-SIMC & ISPRA

The Hydro-Meteo-Climate Service of Arpae (Arpae-SIMC) is
the met service in Emilia-Romagna and Support Centre for
the Civil Protection Agency as well as Centre of
Competence for the Italian National Civil Protection system.

Arpae-SIMC carries out in situ measurements, forecasts and
evaluations regarding meteorological and marine climate
and waves forecasts and specific applications for bathing
water quality studies, coastal risk and oil-spills.
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Sistema di allerta mareggiate per la costa emiliano-romagnola

Data di esecuzi

one modello: 05-Feb-2015

REGIONAL WEB-GIS
GEO.REGIONE.EMILIA-ROMAGNA.IT/SCHEDE/EWS
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Safe Corridor Width

Harley etal. (2016)

Building-Waterline Distance
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DECISION SUPPORT SYSTEM FOR COASTAL HAZARDS

Me’r Service
Arpae-SIMC

Meteo-marine forecasts and

S
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COASTAL
RISK ALERT

monitoring

Thresholds exceeding :
+

Indicators analysis and inpacts/risk evaluation:
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HTTPS://ALLERTAMETEO.REGIONE.EMILIA-ROMAGNA.IT/
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= Allerta Meteo Emilia-Romagna

C(.Dsasuccedenc!:uncumune" Q) ) Accedi

o Sita ufficiale gestita dallAgenzia per la sicurezza territariale e
Ia protezione civile e da ARPAE

Bollettino valanghe 039/2021 valido dalle 00:00 Bollettino di vigilanza 040/2021 valido dalle Bollettino valanghe 038/2021 valido dalle 00:00
del 25/03/2021 00:00 del 25-03-2021: nessuna allerta.
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ARPAE SIMC — MARINE-COASTAL MONITORING NETWORK
HTTPS://WWW.ARPAE.IT/IT/TEMI-AMBIENTALI/MARE/DATI-E-INDICATORI/RETE-DI-MONITORAGGIO-METEO-MARINA

Attivita e servizi Il territorio Temi ambientali Dati e report Documenti

Temi ambientali Mare e Costa Dati e indicatori Rete di monitoraggio meteo-marina

Mare 2. CoSta. s R —— :

Dati eindicatori  Previsionimare Reporte Bollettini Costa Balneazione Normativa Scopri di pio E Chisiamo  Cosa fa Arpae

Pannelo solare G SO S,
Sistema di L R
isizi dati

Rete di monitoraggio meteo-marina

Larete di itoraggio mets ina di Arpae & comp dalla boa ica NAUSICAA posta al largo di Cesenatico (FC) che misura altezza signl
direzione e periodo dell'onda, otto stazioni ubicate tra la Sacca di Goro e le Valli di Comacchio che regi in ico i idi
disciolto, salinita e pH e la stazi 8 a di Porto i che rileva il livello del mare.
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Alloggiamento
sonda
multiparametrica

SONDA MULTIPARAMETRICA
, Sensore
SALINITA"

TIDE GAUGES

Sensore
OSSIGENO

PORTO GARIBALDI STATION
quipped with 1 multi-parametric
3 probe, 2 tide gauges, 1
permanent GPS station and 1
meteorologic station.
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NAUSICAA WAVE BUOY — SINCE MAY 2007

Datawell WAVERIDER MKIII

11 Transmission: HF and GSM, GPS

o | Power supply: Hybrid Power System (solar energy
ek T | o - || combined with primary cells)

|| Plots available on the Arpae website:
I https://www.arpae.it/it/temi-ambientali/mare/dati-e-
indicatori/dati-boa-ondametrica

DEXT3R:-

Data available on the Arpae web service
https://simc.arpae.it/dext3r/
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EXTREME EVENTS

WAVES -> 2007-2019
ANNUAL MAXIMA & GENERALIZED EXTREME VALUES (GEV)

Generalized Extreme Values (GEV)

The Generalized Extreme Values model could be fitted for the annual
maxima and it is specified by the following parameters: the scale parameters
and the shape one similarly to the GPD approach. Depending on the shape
parameters it could be obtained a Gumbel, a Frechet or a Weibull. The limit
of this approach is that using annual maxima it reduces the amount of
extreme measurements to be fitted. However also in this case it has been
possible to evaluate return period and the related return level.
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EXTREME EVENTS

WAVES -> 2007-2019
ANNUAL MAXIMA & GENERALIZED EXTREME VALUES (GEV)

P(Y < y) = GEV(y; &, u, 0) = exp(—[1 + &(y — p)/01.'%).

The key parameter is €, the shape parameter, and
U, o are location and scale parameters
respectively.

Depending on € the GEV could converge to a
Gumbel, a Frechet or a Weibull distribution
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EXTREME EVENTS

WAVES -> 2007-2019 Return Level Plot (GEV) - Cesenatico 2007-2019

ANNUAL MAXIMA & GENERALIZED EXTREME VALUES (GEV) ©
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EXTREME EVENTS

WAVES -> 2007-2019
PEAK OVER THRESHOLD (POT) & GENERALIZED PARETO DISTRIBUTION (GPD)

The Generalized Pareto Distribution model could be fitted for the observed extreme data with
considering the following assumptions:

- data are considered as exceedances from a specific threshold (1.5 m in ER)

- asequence of independent and identically distributed events (12 hours)

In order to achieve these assumptions the Peak Over threshold approach has been applied.
In this method the threshold needs:

- to be neither too high to get enough observations

- not too low not to take into account non-exitreme values

Once declustered maxima, the Generalized Pareto Distribution can be fitted (Pugh, D., 2004)
using a maximum likelihood estimation of the distribution parameters such as the scale
parameter, the shape parameters (that gives information on qualitative behaviour of the
distribution) and the location one. Finally it has been possible to evaluate the return period and
the related return level.
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EXTREME EVENTS

WAVES -> 2007-2019
PEAK OVER THRESHOLD (POT) & GENERALIZED PARETO DISTRIBUTION (GPD)

Pr(Y > y+ulY > u) ~ G(y; u, &, 6) = [1 + Ey/a];"%, fory>0. (1)

Modified Scale

1
i
1
1
1

|

Here the distribution function 1 — G is the GPD, and the scale parameter o
depends on the threshold u. The shape parameter ¢ is the same parameter
which appears in the GEV, and therefore controls the weight of the tail. The
symbol &~ indicates an approximation. As u increases, the approximation Threshold
improves, and then, for y > u, large u, we get:

100 105 110 115 120 125 130

Pr(Y < y)~ 1 — A1+ &y —u)/a] /¢ 2)

where:

0.2

A, =Pr(Y > u).

Shape

+f+ﬁ+—+—+/*1%;)@‘@~“

-0.4

Threshold
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EXTREME EVENTS

WAVES -> 2007-2019
PEAK OVER THRESHOLD (POT) & GENERALIZED PARETO DISTRIBUTION (GPD) Return Level Plot - Cesenatico
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