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Abstract

Seismological and Volcanological observatories have common needs and often | ' L - _ _ A Y | ] -_ Adopted SOIUtions

common practical problems for multi disciplinary data monitoring applications. In
fact, access to integrated data in real-time and estimation of measurements ; .
uncertainties are keys for an efficient interpretation, but instruments variety, d, b ol _ . ' . _ ' . d “ Web site
heterogeneity of data sampling and acquisition systems lead to difficulties that may . ' : |
hinder crisis management. In Guadeloupe observatory, we have developed in the last
years an operational system that attempts to answer the questions in the context of
a pluri-instrumental observatory. Based on a single computer server, open source
scripts (Matlab, Perl, Bash, Nagios) and a Web interface, the system proposes:

— Fixed architecture with mixed static/dynamic content
— Data forms for manual data input and configuration files

Y e - g - - “ Data bank
MOI‘IItO!‘I-II‘;gterII;er:L:;?“:: I:::)Sde el‘;l BHpT ObJECtIVES : — Native format files in directories, centralized on a single computer

> an extended database for networks management, stations and sensors (maps, (al_so NCCESSAL for archive purpose_:) o
station file with log history, technical characteristics, meta-data, photos and [ 5mDl N TR Ao SRl s ynevorks characteristics

associated documents); “ “Instant” access to monitoring data and station interventions archives

> a web-form interfaces for manual data input/editing and export (like geochemical > gief?grtéwteléeglze;r draeg?t:)n:ig?nal R e ¥ Data processing: Matlab scripts
analysis, some of the deformation measurements, ...); i / L — Specific for each network = homogeneous matrices (t,d)

D interpretative model (1% order) - W .
E * Research _ Graphics available at preset timescales (moving windows) + Preset usual moving time scales (day, month, year...) to anticipate

> routine data processing with dedicated automatic scripts for each technique, R,eal : the most common requests
production of validated data outputs, static graphs on preset moving time intervals, Lime Bl | poseip e mapLamgluest | — Graphs per station (original data), per network (processedvalidated
and possible e-mail alarms; . -~ — Associated technical information (link to station and sensor) | data), per discipline (modelized da’éa)
ey Interpretative model — Global and multidisciplinary overview: all networks 7P P
> compu_ters,_acquisit@on_processes, stations an indivi ual sensors status automatic p ] " Routine schedule: every minute
cf;egl; %’(\)’ Irtrt]ez;\n;!:)clael g(r)'rt]:rr('j (files update and signal quality), displayed as synthetic = TeCth?I networks _m_amtenance — Test of acquisition computers (clock, disk, date and time of last data
pag ' —Automatic control of acquisitions _ file) by Linux shell scripts and Nagios (for Ethernet-based stations)
In the special case of seismology, WebObs includes a digital stripchart multichannel — Log of technical information and interventions — Process of continuous seismic data (digital seismogram)
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continuous seismogram associated with EarthWorm acquisition chain (see companion — Shared calendar for team organization ' — Process user graphic request (if any)

paper Part 1), event classification database, location scripts, automatic shakemaps — Update control screens on Web

and regional catalog with associated hypocenter maps accessed through a user - - Help scientific and technical collaborations L 3
request form. . — Access to a unique level of information “ Routine schedule: every 30 minutes

: : ; - Research developments using observations of natural phenomena must : — Support for discussion and data exchanges (but not oriented — Transfer of new data files from acquisitions to server (mirroring)
This system leads to a real-time Internet access for integrated monitoring and lead to a gradual characterization of an interpretative model of physical to public data distribution) — Launch the Mat/ab routines to make preset graphics (24 h, 30 days,
becomes a strong support for scientists and technicians exchange, and is widely and chemical processes. During a crisis management, operational 1 year, 10 years) for all networks

open to interdisciplinary real-time modeling. It has been set up at Martinique scientific advisories (i.e., prediction) have to be based on the real-time “ Common problems : _

observatory and installation is planned this year at Montserrat Volcanological Obse;Vif\U()fnS dthﬂlgtﬁlthls InteLpritr?tlvetrr:wodel;_ thebrg |§_ no Tc;re Itlr1_1e to — Diversity of networks (automated/manual, sampling from 100 ' ¥ Routine schedule: every day

Observatory. It also in production at the geomagnetic observatory of Addis Abeba in P T -~ -t TG ORjegtive OL 2= 117 A Hz to 1 year, analog/digital, data formats, OS, ...) — Update some graphics (time scale “all data”) and network maps
% observatory is to maintain up-to-date quantitative models linked to the . H : : i o b ol . J

Ethiopia. — Different levels of information (technical/scientific) — Full mirror of data on remote Paris server though Internet

real-time data.
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P\ MR oo e rens e event database with detailed information for each event, including automatic shakemaps.
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|[Home| |Welcome page| > Daily information, volcano image, 24h seismicity and weather
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IMonitoring| |Acquisitions control|> Real-time state of computer acquisitions
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Networks| |Networks summary|-> All networks sorted by discipline and techniques
INetwork maps| > Interactive maps with links to station files (5 different scales) _ L . P "@ il
L >

T
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> Table of all stations with current state and projects : r Y '.,}:'h S

Seismology| [Bulletins| > Graphs of statistics (24 h, 30 d, 1 yr, 10 yr)
- Maps of events with links to seismograms (24 h, 30 d, 1 yr, 10 yr)

|| ||
> Graphs of amplitudes for selected stations (24 h, 30 d, 1 yr, 10 yr) A h te t e C O I O
|Stripchart paper| - Continuous seismograms for selected stations (36 h) rc I C u r n c u SI n S
[Short-period|> Helicorders per component (24 h)
> Helicorders per component (24 h)

|Accelerometers| > Bulletin, maps and seismograms (per event)
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Deformations| |GPS| > Graphs of relative displacements (30 d, 1 yr, 10 yr) Acquisition <A 6 A” achiSition Computers are Ethemet-conneCted =l ) DATA - Keep eX|St|ng StatlonS and aCQUISItIOHS as iIs

[Tiltmetry] > Graphs of tilt signals (24 h, 30 d, 1 yr, 10 yr) il r/ (wired or wireless). A single server carries regular data =) ovs6 e " ~ Adapted scripts (process and display) for each specific network
> Graphs of relative displacements (24 h, 30 d, 1 yr, 10 yr) KSH Scripts »> l@ Gaiedt S s Bt atid & SaTioNs — Using of original data (no need for database layer)
[Extensometry|> Graphs of displacements (10 yr) \>; Transfert ol v . e acquisitions. Matlab scripts load the new data, process : — Light hardware and software, allowing easy maintenance
|Geochimia| [Fumarolles gaz|> Graphs of gas components and isotopes (10 yr) A them and produce dedicated graphs for all networks. # (3 GSABERD — High adaptability to networks evolution

[Hot springs| SRR PhE &F wale? components (10 yf) Manual measurements are updated through web data ~ S e
[3apanese boxes|> Graphs of gas concentrations (10 yr)

forms, then processed as other automatic acquisitions. = INTERVENTIONS “ Sharing multidisciplinary data to users

L i oalice can Rishhe, produguuIL N ) PHoTos — Inside the observatory or from far Internet access

o ) SCHEMAS L . q I . -
8 SRR SErDUSOH requiest 5 ) GsAPT — Access to all data, including technical information, to all involved

Graphic ) e community

Requests ut F L, i
[Meteorology| |Weather| > Graphs of weather monitor (24 h, 30 d, 1 yr, 10 yr) = - O"'T;EILAB . Not system-dependent or software-dependent (like GIS)
E2

- Graphs of rain fall (1 yr, 10 yr) oo Nagios + shell =» Simplified WEBOBS directories structure for TooLs L . a
v bl configuration files (CONFIG), miscellaneous data files - _.%B'OLS “ Real-time access for crisis management

IData| |User defined graphic form|-> Allows time interval and network selection o BATA by ictice (STATIONS = e | — All graphs (all disciplines, all time-scales) are instantaneous|
IManual data input forms|-> Input field data for database update edit forms ( ), network characteristics ( ) 7 [5) MATLAE grap P “ y

[Access to data files]> Link to disks temporary output files (OUTPUT) and scripts (TOOLS). - & PeRL - accessible for preset timescales

i b DA - ey e ' — Very fast interface independent from the number of users
any operating system. ) SHELLS

Matlab~

e jeqg
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|Geophysics| |Boreholes|> Graphs of temperature (24 h, 30 d, 1 yr, 10 yr)
[Magnetic field| > Graphs of absolute and differential values (24 h, 30 d, 1 yr, 10 yr)
|[Electric potential|> Graphs of potentials (24 h, 30 d, 1 yr, 10 yr)
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