The IceWeb System

(Glenn Thompson,
Kent Lindquist, John Benoit, Steve McNutt &
Roger Hansen
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3 day reduced displacement plots

10 minute spectrograms
2 hour mosaics of spectrograms

daily spectrograms

OTHER

* alarm system

® 3 day archive of 10 minute spectrograms & “Mosaic Maker”
e archive of daily spectrograms & “Daily Archive”

» archive of reduced displacement & spectral data + tools




1. Proved itself enormously useful during Shishaldin unrest

2. Core part of AVO's monitoring efforis
3. Not just for seismologists!

Philasophy

“to enable scientists to quickly evaluate the current level of
activity at a volcano from anywhere, at anytime, from any type
of computer”

“to alert scientists to potentially significant changes in volcano
tremor”

My Goals
o reliability
¢ efficiency (more volcanoes)
¢ flexibility & user friendliness




Spectrograms

Plots of spectral amplitude versus frequency through time

Cailculated using FFTs of 10-8 moving windows with 55
overiap

Colour coded according to spectral amplitude
Frequancy resolution is 0.1 Hz

Every 10 minules:

Spectrogram plot for up o 5 stations per volcano produced in a
single panel for last 10 minutes of data

For each station, cormesponding seismic frace is plotied above
tha spacirogram for comparison

Smaller versions are created and pasted together to form 2-
hour and 12-hour mosaics

SSAM data is archived (0.1 Hz, 800 s)
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Shishaldin Volcano lceWeb Spectrograms
Last updated 15:45 (Alaskan time) on 01/11/1999
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These specoograms are computed by the [ceWeb system using near-real-ume data from the [cewonn sy stem ot the University of Alaska Jeophysical
|nsatute
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Reduced Displacement

s a nomalisad measure of fremor amplitude

egual o RMS displacement comacied for gaometric spraading

the same for all stations if site affects and attenuation
negligible

s ampirically related to ash column height and \olcano
Explosivity Index (VEI):

llog,,(D,) = 1.80l0g,, (ash column height) - 0.08 = 0.46 VEI +0.08,

Dw = Reduced displacement in cm’

[McNult, 5. R, Acta Vulcanologica, 5, 193-196, 1994]

Every 10 minutes:

= |oeWeb calculates the maximum reduced displacement in a 0.8-
10 Hz frequency band.

= Piots tha last 3 days worth of reduced displacemant data for aach
station & each volcano.
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Filtered Helicorder Plots

« saiamic data plotted to resamble halicorder reconds

= filterad batwaan 0.5 and 5 Hz to enhance tremor

Every hour:

= piot for last hour for each station produced

Every 3 hours:

» piots for last 24 hours for each station produced
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ICEWEB SETUP UTILITY

Iuﬁnimn' nn-

1. Duty person needs to be able to change alarm
thresholds in middle of night from home

2."lceWeb Manager” needs a tool which makes setup
easier

which stations are plotted

alarm thresholds for each station (or OFF)

how frequenily dr / spactrograms computed (e.g. 10 minutes)
range of frequencies plotted on spectrograms

which dr plots are produced for which voleana — Shishaldin

lceworm parameter files
Truly a Web-based system!




IMPLEMENT FOR ALL VOLCANOES

Ukinrek at maximum capacity

[EFFICTERCYY

Different approach: GOD? no!

Short-term solution: n. e powerful computer

Long-term solution: inake code more efficient — rewrite in C
Problem with Web - Gifs expensive —Luetgert code

SHISHALDIN 1999 LESSONS

= compute dr more frequently (once per minute)
» improved lab based tools would help
» peed Mexibility to add extra plots during crisis (done)




Future Plans / The Jim Luetgert system

= Written in C (plots spectrograms’) >
« Updates rather than recreates grfs efficiency

WE HAVE BEEN WANTING TO THESE THINGS FOR A LONG TIME!
THIS SYSTEM IS ECACTLY WHAT WE NEED, but .

We need to modify it because:

1. I mmkes oo many clicks 1w get 10 the data

1 Sudewnys spectrograms hunt your neck

3 You can only see | station af a tme (in crisis multiple stations rather than
multiple days is best)

4 Spectrograms are io big to fit on screen, and B00k takes 100 long 1o
downbonad - will nol cut it ot 3 am’

5. Helicorder plots are large, uniiliered & there is no | hour snapshot

Slhwari-term:

* Implement Jim Luctgen system from Earthworm server in Anchomge -
JP has done it!

*  Acquire pew compaer o implement (Matlsh version of) lceWeb for all
wibcanoes

L.ong-term:

* Rewrite lceWeb in C, using Jim Luetgen code as & starting point, with
the objective of reproducing the good pomnts of the curment loeWeb
Sywiem




FIUTURE WORK
1999

« Finish Matlab version of lceWeb

« Implement for all volcanoes on new computer
« Improve lab-vased tools for analysing archived
data

« Document as USGS open file report

2000

» Rewrite lceWeb in C (using Luetgert code)
» Document

LUETGERT SYSTEM CAN SERVE AS A BACKUP

Unresolved Issues (?)

« Who will take over lceWeb project?
 |s there a need for a new AVO computer guy?




