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A Web-based platform for automatic and
continuous landslide monitoring: the
Rotolon case study

Rotolon torrent
basin area (5 km?)

» Stretch: N-NW to S-SE

_ \._-‘07“\.'\0 + Elevation range: 1950
& m—590 m
vENETOREGION | © Average basin slope:
55 %

*3

» Main channel length:
4270 m

» Average main channel
slope: 18%
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YL VALLEY
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» Debris flow associated to a
Deep-Seated Gravitational
i Slope Deformation
'+ Significant re-activation on
November 2010 (rainfall of
637 mm /12 days)
e Serious damages on the
hamlet of Parlati and the
town of Recoaro Terme

4 iy L
Carega
dolomite
Group

\Q?'ﬁ‘.'f

~ Parlati

Recoaro
Terme
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2 rain gauges
1 video camera
6 wire extensometers

Automated Total Station
(ATS) with 42 benchmarks

3 pendulum section
1 trip wire

Sirens system and
thresholds

Master Station
Modem ADSL and WiFi
» Radio link

A Web-based platform for automatic and continuous landslide monitoring

* 2rain gauges
* 1video camera
* 6 wire extensometers

» Automated Total Station
(ATS) with 42 benchmarks

» 3 pendulum section

o 1 trip wire
== Monitoraggio Frana del Rotolon ® Sirens SyStem and
1 B0 sttt S SRR thresholds

» Master Station
e Modem ADSL and WiFi
» Radio link
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Monitoring System and implementation of an EWS
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6 wire extensometers

Automated Total Station
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Rotolon Web-based platform

Why a Web-based platform for disaster management?

» Collecting data, connecting users and sharing information

* Reduce cost of maintenance and simplify the monitoring network
» Aggregate all monitoring system measures on a common DBMS
» Provide a cost-benefit solution for stakeholders actions

Features and rules of a Web-based platform:

» Multi-user access and maintenance (admin rights)

» End-user support on prevention and decision-making (read-only rights)

« Common platform for a user-friendly interface (report and graphic layout)
* Integration and time-based synchronization of all measurements

» Near-real time and easy-to-use facility

« Automatic communication (Skype, email, SMS) by threshold criteria

* Apple SDK integration

* Remote user-interface for technical maintenance

A Web-based platform for automatic and continuous landslide monitoring 13

Rotolon Web-based platform

PR CR1000®
10m
'B1 B2 B3 B4 BS | Data logger
i@lﬁ Theodolite :W 3G Router
] B
ATS TM30* [ 4 29 industrial PC |
v :
Industrial PC - :
—E Web client II
3G Rout Sn = REFLECTING SENSORS
outer Bn = BENCHMARK SENSORS
En = EXTENSOMETERS
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Rotolon Web-based platform
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Monitoring / reflecting sensors

Dato misurato dal sensore nr. 7

{nessuna correzione applicata, aggiornato al 2012-11-19 08:00:00 con
ultima misura utile per il sensore al 2012-11-19 08:00:00)
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Rotolon Web-based platform

Monitoring / extensometer

Dato misurato dallestensimetro nr. 8

{Media oraria con aree di confidenza ottenute dallo scostamento massimo rispetto al valore medio, aggiomata
all'ultima misura utile per l'estensimetro al 2012-11-19 08:25:00)
— Est8
400

380

Spostamenta (mm)

» Range selector

Clicea il pulsante "Mpstra fit lineare™ per generare una regressiof i

schiacd nuovamenifl pulsante, la regressione lineare verra ricalcolaagui punti visibill.
Mostre fit lineare Elimina Fit X

Velocta: 2481 [mmggl

A Web-based platform for automatic and continuous landslide monitoring 19

Monitoring / rain gauge

3yr b @4 . H
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Rotolon Web-based platform
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Rotolon Web-based platform

Monitoring / Arrow Map :
« Graphic
A % SPOSTAMENTO TOTALE 3D
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| Vista Generale |
r—— Vector + Update 2012-12-07 08:00:00
| Prismi GPR1 | d|3p|acement
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| Documenti | ) =
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Monitoring / Arrow Map
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Dato misurato dal sensore nr. 7 ‘

{nessuna correzions applicata, aggiornato al 2012-11-19 08:25:00 :
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Rotolon Web-based platform

Monitoring / Temperature + Extensometers

Dati misurati dagli estensimetri e relative temperature

(Media oraria si spostamento con aree di confidenza ottenute dallo scostamento massimo rispetio al valore medio,
aggiornata al'ultima misura utile per gli estensimetri al 2012-11-19 08:25:00)
460 2012/11/08 13:00: Est 6{mm):439.38 15 53
Temperatura(°C): 15

é%%é

Spostamento (mm)

o
5
&
oo
]
2

UISI‘;Iov 09.|.\lov 10Mov

» Applied for all extensometers

A Web-based platform for automatic and continuous landslide monitoring
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Rotolon Web-based platform

Monitoring / Radiance + Extensometers
Dati misurati dagli estensimetri nr.6, 7 e B e dati di radiazione
solare netta orari misurati dallArpav
(Media oraria =i spostamento con aree di confidenza ottenute dallo scostamento massima rispetto al valore medio,
aggiornats al'ultima misura utile per gli estensimetri al 2012-11-19 08:32:00)
2012{11/16 13:00: Est 6{mm):441.13
= RSN{W/m~2):425 i
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B 440 g 330,06 i
a A | f B R Z
(PR I 1 1 - A, —
= 430 L it e 27.55 =
E =1
2 420 | ’105.05 %
- 1% L \ | J . s
th 13Mowv 14Mav 15Mav 16Noy 1Moy 18Mov 19Nav
u)iifl
* Applied for extensometers 6-7-8
A Web-based platform for automatic and continuous landslide monitoring 27

Rotolon Web-based platform

Monitoring / Rainfall + Extensometers

Dati misurati dagli estensimetri nr.6, 7 e B e dati di pioggia
(sotto Postal)
(Media oraria si spostamento con aree di confidenza ottenute dallo scostamento massimo rispetto al valore medio,
aggiornata allultima misura utile per gli estensimetri al 2012-11-19 08:32:00)
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Rainfall{mm/hh): 12.2
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: 04Nov
e Applied for extensometers 6-7-8 ‘
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Rotolon Web-based platform

Attribute [ Raw | Thresholded DoD Estimate:
AREAL:
Total Area of Erosion (m?) [ 114,900 [ 91,732
Total Area of Deposition (m?) | 180,276 | 156,656 |

+error
VOLUMETRIC: Volume % Error
Total Volume of Erosion (m?) 404,048 | 400,890 * 25946 6%
Total Volume of Deposition (m*) | 387,705 | 384,551 * 44,309 12%
Total Volume of Difference (m?) | 791,752 | 785,441 * 70,255 9%
Total Net Volume Difference (m?) | -16,343 | -16,339 * 51,347  314%

PERCENTAGES (BY VOLUME)

Percent Erosion 51% 51%
Percent Deposition 49% 49%
Percent Imbalance (departure from -1% -1%
equilibrium)

A Web-based platform for automatic and continuous landslide monitoring 29

Rotolon Web-based platform

Monitoring / Webcam

e Monitoraggio Frana del Rotolon
Recoaro Terme (Vi)

Ricarche
Commissariato delegato per il superamento del’emergenza derivante da eventi alluvionali che

irpi
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Rotolon Web-based platform

On going....

- DTM 2m pre- and post-event (Oct 2010 — Nov 2010) |

— [ oD |

L

’ Back-analysis of the 2010 event ‘

{ MassMovW { Dan3D 1

@‘ Soil parameters ‘

HAZARD MAPS =~ <

N

|

Runout scenarios ‘

( MassMovW ( Dan3D 1

f
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Rotolon Web-based platform

On going.....

e Decision Support System ‘

* Modeling output
* Risk scenarios

e Structures
 Infrastructures

* Human resources
e Technical staff

* Email
» Alert System

.| |+ Personal data

¢ Documents

Workflows
Rules

A Web-based platform for automatic and continuous landslide monitoring
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