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Objectives

May 8, 1902: Mount Pelée eruption, 29,000 deaths

Many “precursory observations”
(earthquakes, explosions, lava
dome and spine, incandescence,
pyroclastic flows, ...) BUT
misinterpreted

» No evacuation
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Objectives
oe

How to predict eruptions?

Questions raised

» Volcanic hazards characterisation:
m source type: magmatic /
phreatic / gravitational
m amplitude and volumes
m locations and directions

m time delays

» Description of the phenomenon
complexity
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How to predict eruptions?

Questions raised

» Volcanic hazards characterisation:
m source type: magmatic /
phreatic / gravitational
m amplitude and volumes
m locations and directions

m time delays

» Description of the phenomenon
complexity
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Needs (deterministic approach)

» Physical and geometrical
quantitative observations

» Data and interpretative model

4
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Monitoring
@000

How to monitor natural systems ?

Objectives

» collecting observation data
» understanding the phenomena
> improving forecasting/prediction

» protecting population from hazards
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Monitoring
@000

How to monitor natural systems ?

Objectives

» collecting observation data
» understanding the phenomena
> improving forecasting/prediction

» protecting population from hazards

Needed characteristics of observations

> continuity and steady measurements (in space and time)

long-term (consistent with phenomenon)
real-time or near real-time (operational monitoring)
notion of uncertainty (precision, redundancy, artifacts)

meta-data (sensors characteristics and acquisition context)

vV vV v v Y

perpetuate (archiving + documentation)
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Monitoring
[e] lele)

Permanent observatories: an obvious solution

[1841] Osservatorio Vesuvi .. .
St o Y : Missions of volcanic observatory

» Understanding phenomena through:
m periodic instrumental observations
m multidisciplinary techniques
» Monitoring: Detecting any change in
the volcano behavior
» Modelling: Evaluate the potential
hazard

» Communicate with authorities in
charge of the civil protection

» Inform the public

» Education and preventive information
upstream
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Monitoring
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Ambivalence research/monitoring
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Monitoring
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Ambivalence research/monitoring
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Phenomenological
model

Monitoring = real-time data + interpretative model
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Monitoring
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Operational monitoring

» Real-time : instant access to all raw &
interpreted data (model result), all techniques,
as support to crisis management
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» Archiving : centralizing data and meta-data

» Sharing : access to a single information level,
support for distant monitoring
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[203.189.89.115] WebObs-beta-1.7.06+
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WebObs

O@0000

The WebObs system: specifications

Data and information sharing Instant access to monitoring data
> “Near real-time" processes,

» Single web portal
S 5 including for manual data

» User authentication

v

o d ) Data access levels:
>
Support for discussion and .

data exchange m validated data

v

m first order modeling

Networks management > Pre-set moving time windows +

» Automatic control of manual requests

acquisitions » Cross link with stations metadata
» Data quality control » All types of permanent
» Technical specifications and pluridisciplinary networks:
events log m permanent
m temporary
> Shared agenda ) m instrumental or not (ex. journal)
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WebObs
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WebObs: List of GRIDS

[domerapl] WebObs-beta-1.7.0¢+ En login: Frangols Beauducel
) NEWs MONTORNG NETWORKS DATA DOCUMENTS ~WesOBs j
Domain Grid QN Name Nodes Type Owner | Graphs | Raw Data
PROC |Q,& N, indonesian seismicity USGS 1node v
PROC | O, "N MUSIC3C Merap 5 nodes =2
PROC | Qud N, Test Arclink 1node | e
Seismology (5) VIEW | Qb N, Generic View 1node a2
VIEW Q& *\, Seismic Antenna Merapi 6stations | Permanent stations PVMBG | WV
VEW N selsmic Gamalama 2nodes ey
VIEW \-SeismicTomography. 53 stations | Temporary stations PVMBG | W
PROC . GNSS Merapi APPS/JPL 5 nodes not active v
B PROC . GNSS Merapi GIPSY 9 stations v | =
Deformations (P)
PROC Merapi Tiltmetry BPPTKG 7 nodes e
VIEW. Tilt Merapi 12stations | Permanent stations PUMBG | W
PROC . Merapi DOAS 3 scanners | B
Geochimia (©) PROC Merapi Multigas 1node v
VIEW Radon 4stations | Temporary deployed sensors PVMBG | /v
VIEW Tompenatirs 8stations | Temporary deployed sensors PVMBG | W
VIEW T 6 nodes v
Geophysics (@) VEW ou 1 node v
VIEW Merapi 4stations  Permanent stations g
PROC {Q.d N, stereography cameras 3cameras  permanent stations W =
VIEW (O ™\, Merapi eruptions 2 nodes Reports. PVMBG
Phenomenology (P) -
gy VIEW O *\, Merapi reports 2 nodes Reports. PVMBG
VIEW | O ™\, Visual Merapi 1 camera |Temporary experiment PVMBG | WV
VIEW | O\, Computing 1 node
isiti (A) > computne
Acquisitions VIEW OA N issic 11 stations v
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WebObs
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WebObs: Example of GPS stations

[domerapi] WebObs-beta-1.7.0¢+ Eun login: Frangois Beauducel
J News  Monmomme | NETWORKS' DATA DOCUMENTS WesOes J
e s DEFORMATIONS » GNSS GrapHs
GEOPHYSICS » GNSS StATIoNs
GEOGHIMIA » TILT GRapHs
SeisuoLoaY » TILT STaTIons
oGy »
{PROC.GIPSY} A
AL V\Ews
w [Procs 1 Q1 &I Q1! Specifical ct | Events | References |
Purpose * ALLNoDEs

Specifications ¥

= "station" : 8 [ Associate existing node(s) | Greate a new node |
= Type: automatic processing

Access to data {RAWDATAY: /rawdata/GNSS
. Gvapmca\ routine: GIPSY (10d,60,01y,05y,all)

£ List of station(s) ¥

Nodes [ Active | Vald | Al - Coordinates [ LatiLon | UTM | XYZ ] - Export [ TXT | CSV | KML] - Prject [ On | Off ]

; Lat. Lon. |Elev.| Strt/ | End/ Nb
Alias Name wemsn | vy | o | s, | Saat e | Mo Project Last Data (TZ+0)  |Sampl. ‘Siaius
BABA| "Pos Babadan" 752621 | 11041067 | 1274 | 2013-06-13 DOMERAR 18 |replace repa (Fr Beauducel) } 8% ‘ 100%
. . BPPTKG
BPTR "BPPTKG Yogyakarta®| -7.79868 | 11038384 | 111 | 2010-12:25 o Tadots | O 2015-09-13 00:00:00400.00)
DELS|"Deles” 756763 | 110.46469 | 1399 | 2011-11-01 BPRTKGGRIO | o 2016-05-19 00:00:00+00.00 100 % 100 %
GRWE|"Jurang Grawah” 752160 | 110.45150 | 2045 | 2011-09-26 BPRTKGGR10 | o 2016-05-12 00:00:00400.00 | 63% | 100 %
JRAK "Pos Jrakah" -7.49728 | 110.42158 | 1281 | 2013-06-09 “gﬁ"fg’}:‘ 6 2016-05-19 00:00:00+00.00| 98% | 100 %
KLAT| "Klatakan" 753470 | 11042800 | 1640 | 2011-1201 BPPTKGGRI0 | o 2016-05-19 00:00:00+00.00| 98% 100 %
- . g 06 DOMERAPI 9001
asar Bubar 758666 | 11044865 | 2676 | 2013-06-22 DOMERAP 10 2016-05-19 00:00:00400.00 | 84% | 100 %

PLAW|"Plawangan" -7.58794 | 110.43148 | 1235 | 2013-06-27 O RAP 3 2016-05-19 00:00:00+00.00| 98% | 100 %

DOMERAP! Download data manually from SD card + find
SELO| "Pos Selo” 749894 | 11045717 | 1646 | 2013:06-10 7 |the serial number of ARTO (Frangois 2016-03-18 00:00:00400.00)

GRIO @1s i

eauducel)
Location ¥

Maps [ MAP - Export [EPS KL ]
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WebObs: Example of GPS stations

GNSS Merapi GIPSY

ff . 27 g il
’/‘f W=
ol
K
9|
8 -
14
8
— —— — .,
T1000€E TI004E 1008 T1002€E
station A active (9/9) inactive (0/9)
WEBOBS | DOMERAPI - PROC.GIPSY ~ LIDARVASTER / 19-May-2016 1733
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GNSS Merapi GIPSY - ITRF08 (1 year) =)
Fhonig-zoa 13639 0
oDOMERA 2rd | € BTG 14

20-Aup-2013 0538139 - 24-Aug-20141138:39 0

GNSS Merapi GIPSY - Relative (1 year) @
242014 113629 0

© DOMERAPL 2014 + & BPPTHG, 2014

~E

g

3|

g 0.

~ 110°24E 110°26'E 110°28°E -
-

Notwerk moan vecty (TAROS)
Esnrn - 027,15 mmyr
Norhors - 11 S6mmiyr
Versea 1.5 mmyr
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PdF eruption
[ le]

Piton de la Fournaise: Real-time source modelling

= | » Daily solutions (GIPSY)
I R > Plots time series, baselines,
trends and vectors

I aaes i R » Automatic time scales (week,
1N month, year, ...)

Source modelling

P » Mogi + topography (Williams
- & Wadge, 2000)
» Exhaustive grid search (location
XYZ + AV)

» Plots PDF with shading colors
+ best solution

oSS Por OPSY - Baseines 60 o
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PdF eruption
oe

[NebObs GNSS PdF GIPSY - Source modelling
12Jun-2014 0

© PGP, 2014 + £ OVPF, 2014

Bost source:
depth = 2.1 km
AV =40.01 Mim®

width (1%) = 5700 m
misfit = 371 mm
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PdF eruption
oe

@z GNSS PdF GIPSY - Source modelling @z GNSS PdF GIPSY - Source modelling
fibdetnn et

Best source:
depth = -2.1km
AV = 40.01 Mm®
width (1%) = 5200 m

width (1%) = 5700 m
misfit = 371 mm misfit = 398 mm
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PdF eruption
oe

[NebObs GNSS PdF GIPSY - Source modelling
16-Jun-2014 20

jovs-p3r

© PGP, 2014 + £ OVPF, 2014

width (1%) = 3700 m
misfit = 516 mm
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PdF eruption

@z GNSS PdF GIPSY - Source modelling @z GNSS PdF GIPSY - Source modelling
fhibdetnn bt

Best source:

depth = -1.1km
AV = 40.08 Mm®

width (1%) = 4100 m
misfit = 5.14 mm
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PdF eruption
oe

WebObs seismic chart (Sefran)

» visual seismic activity

» automatic & manual events
detection

@Wewb, r———
L T —
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PdF eruption
oe

WebObs seismic chart (Sefran)

» visual seismic activity

» automatic & manual events
detection

@Wewb, r———
L T —

—

©2014 OVPF

June 20, 2014 eruption

> 8 days of consistent precursors

> increasing probability and AV

> real erupted volume = 0.3 Mm?3
(non DRE)
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Objectives Monitoring PdF eruption
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