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Casentino basin

| central Italy

Land water balance

30% increase of soil
moisture produces a
8-fold increase of
peak discharge!
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2 flood events with the
same RAINFALL: =
70mm/1.5 days =N

Antecedent PreC|p|tat|on

Antecedent Precipitation:
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Umbria Region

Soil Moisture Network

035

Legend

Soil Moisture Sensors m Umbria region
[l Realtime
O Local registration C"{ basins
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Welcome to the Data Hosting Facility of the

International Soil Moisture NetworR
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m Contributing Networks

» Home

P Mews

» Contributing Networks
» Satellites

» Terms and Conditions

* Download Instructions

There is a growing number of in-situ soil moisture networks typically run by universities or national
and regional organisations. The following networks have thankfully shared their soil moisture

measurements with the fmtermational Soil Moisture Network.
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ASCAT Advanced SCATterometer

ASCAT 25km soil moisture 20090603 _141100

* Active o Eom ST
« C-band, 5.3 GHz, 5.67 cm AETIANINA
« VV-polarisation

« Spatial Resolution: 25/50 Km
« Daily global coverage: 82 %
e Swath: 2 x 500 km

¢ Multi-incidence: 25 —62°

¢ 6 Antennas

3 (quasi) instantaneous
independent measurements




Soil Moisture for Civil Protection purposes: our experience

SWI soil Water Index (filtro esponenziale)

Soil water index (roots region) is obtained filtering the large scale product

S exf - L - SM ASCAT
i T (HSAF)

Surface Soil Moisture High capacity = High T values

L I

Filtering

Topsoll Moisture m, [%)
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Soil Moisture for Civil Protection purposes: our experience %
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Tiber River catchment example

17 events : January 2010 — February 2013, Area=4815 Km?
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Tiber River catchment example

N SSWI
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Umbria Region real time flood forecasting tools

Input Hydrologic models 1l Hydraulic models
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" Area Riservata
utente Nicola Berni

_/ MISDc_QPF

Home page

CFD umbro

Dove siamo

Contafti

Adtivita'

Principali pubblicazioni
Storia

Privacy

Bollettini meteo
Previsioni meteo
Vigilanza meteo
Avvisi Meteo
Criticita

Boll. criticita

Awviso criticita
Adozione Avviso
Monitoraggio evento
Monitoraggio al suoclo
Pluviometria
Idrometria

Termometria

MISDc_QPF & un sistema modellistico basate sul meodelle MISDc (sviluppato dal CMR-IRFI di Perugia - Reparto di
Idrologia) costituito da un modello di bilancio idrologico del suolo per la simulazione in continuo dell'evoluzione
temporale del contenuto d'acqua accoppiato con un modello idrologico semidistribuito (MISD) per la simulazione
afflussi-deflussi a scala di evento che, oltre a considerare i dati di precipitazione e temperatura registrati dalla rete di
monitoraggio idrometecrologico regionale operante in tempo reale, utilizza le QPF (Quantitative Precipitation Forcast —
Previsioni Quantitative di Precipitazione) provenienti dai modelli meteorologici ECMWF, COSMO-5M.

- Descrizione Modello
- Descrizione Interfaccia
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http://www.cfumbria.it/

Legend
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» study catchments
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Umbria Region real time landslide forecasting tools

Rainfall and temperature

Soil moisture

From real-time observations and numerical weather
prediction modelling

-
Umbria monitoring network
E Soil water balance ;
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ot J
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satellite data (ASCAT)

From real-time in situ observations, soil water balance modelling, and

Rainfall-soil moisture thresholds
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Umbria Region real time landslide forecasting tools

Previsione alluvioni )
- Selezionare un modello meteo:
Topkapi

MISDc_QPF * ECMWF COSMO_5M

MISDc
HEC-RAS

Stafom *
Previsione frane .
PreSsCa .
LandWarn

Scenaric Comune Perugia

WebGIS

Multirischio
Emergenza Calore ~ TT7C Run del 07/09/2018 ore 12:01 -~--—-—-  -—--- Run del 07/09/2018 ore 12:01 -----
07-Sep 11.00 OBSERVED RAIN 07-5ep-2018 23.50 FOI

06-Sep-2018 23 59 FORECAST 10-5ep 13.00 FORE

Rischio incendi
Segnalazioni
Rilevamento Frane
Zone di allerta
Dettaglio zone
Informazioni sensori

Ricerca avanzata

Download
Documenti Interni

Rappotidevento Run del 07/09/2018 ore 12:01 ———-- - Run del 07/05/2018 ore 12:01 -----

Principali pubblicazioni 075071100 G MODERATA  07-50p 2389 G MODERATA 005052015239 Cr MODERATA 165091300 e MODERATA
Mot S | L. : ' A, - : '
Modelli di previsione

Landslide flood forecast

Scenari livello comunale

Link Utili

Gestione bollettini

Bollettino meteo

Bollettino vigilanza

Bollettino criticita

Awisocriticita  —m—m- Run del 07/09/2018 ore 12:01 ---—-—-  -——--- Run del 07/09/2018 ore 12:01 -----
Awiso meteo ___nr-sa?ug:mu.mmmu_ “M-Sepmcm URDlMHu. __pas.gagne Q.WDINARIA. mlD-SeD 1300 Cr. URDlMHu.
Monitoraggio evento

Upload

Archivio

Gestione sensori i

Sensori o . 1 L .. . 1 o . 1 ¥ .. 2. |
Utility ; ' . '
Gestione sito
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Vigilanza meteo
Avvisi Meteo
Criticita

Boll. criticita

Forviso criticitd
Adozione Avviso
Monitoraggio evento
Monitoraggio al suolo
Pluviometria
Idrometria
Termometria
Anemometria
lgrometria aria
lgrometria suolo
Saturazione suolo
Stazioni Gprs

Frana 8. G. Profiamma
Archivio dati storici
Telerilevamento
Meteosat

Fulmini

Radar

Previsione alluvioni
MISDc_QPF

MISDc

Stafom

Previsione frane
PreSsSCa

LandWarn

Scenario Comune
Wb dia
Multirischio
Emergenza Calore
Rischio incendi
Segnalazioni
Rilevamento Frane
Zone di allerta
Dettaglio zone

Infor mazioni sensori
Ricerca avanzata
Download
Documenti Interni
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Umbria Region operative experience

TIME VARIANT DATA

v Rainfall RT observations
v Thermometric RT observations
v Soil Moisture automatic data (ground stations)
v ASCAT satellite data:
- ftp H-SAF project (Europe)
- EUMETCAST service (globe)
v METEO RADAR data (National Civil Protection Dept)

PREDICTED DATA

vQPF (various meteorological models)
v Predicted temperature



Near Assisi

Rock slope (abandoned
stone quarry)

First slide in 2003

Landslide monitoring
(extensometer,
inclinometer)

Meteorological
monitoring (rainfall and
temperature)
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Torgiovannetto landslide (Assisi — PG) example

Multiple linear regression

dH=a+p-P_ . +y-P +5 APl +&-SWL,

\ [ ITotaI rainfall I ISoiI Water Index (T=75 g) I

Displacements

Ilh max rainfall I

IAntecedent Precipitation Index (N=20 g) I

1) only rainfall (P,..,.1n € Piot)

dH :a_l'ﬂ'Pmax-lh +7/'Pt0t
2) rainfall + API,,

dH =0[+ﬂ' I:)max-lh ty I:)tot +5'AP|20
3) rainfall + SWI,;

aH ZOH-ﬂ' I:)max-lh Ty Ptot +8'SW|75
4) rainfall + APl,, + SWI,;

dH=a+f-P_ . +7-P +5 APl +¢&-SWI.,



Torgiovannetto landslide (Assisi — PG) example

Landslide displacement prediction

crack aperture (mm)

15

2) rainfall + API,,

) rainfal + API,
=0.635 - RMSE=0.274mm

estimated (mm)
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Torgiovannetto landslide (Assisi — PG) example

Landslide displacement prediction

4) rainfall + APIL,, + SWI,¢

110) rainfall + APL + SWI., | Y
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Landslide displacement prediction
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REAL-TIME ACQUISITION OF SMAP 1 REAL-TIME ASSESSMENTTHROUGHIN 2 )
SOIL MO|STU RE DATA OVER ITAI.Y SITU OBSERVATIONS Correlation map between SMAP-derived

and observed precip (Jul-Dec 2015)

Day-by-day acquisition -
ST SMAP 561l moistire SMAPL!—F'vslns«ucunuallb'Y(Cele).R:D7741o SMAP median R=0.714

data (Level 3 passive ‘ —o SRRy

microwave product) = '
. \Mﬁ}\ \ i)

1

latitude

latitude

02

015 <
Jan15 Apr1S Jults

OcttS longitude

Validation with ground-based soil Indirect validation with
moisture observations (point ground-based precipitation
scale) observations (large scale)

Broccaet al. (2011) Broccaet al. (2014)
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L 1 .| the flood forecasting system operating in

=4 ' _ central Italy. Quantitative assessment of

Integration of SMAP soil moisture and ground-based precipitation X .~/ SMAP impact on flood hazard mitigation.
observations for flood (and landslide) alert issuing at national scale. : .~ " | Broccaet al. (2012)




FUTURE DEVELOPMENTS (IF FUNDED)

Sentinel-1

Sentinel-1
(Tkm, 2-3 days)

5-day accumulated rainfall from 11-01-2015 to 15-01-2015]
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FUTURE DEVELOPMENTS (IF FUNDED)

Full early warning models assimilation

model starts one months before the first events
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