NORSAR Scientific Report No. 1-2001

Technical Summary
1 October 2000 - 30 June 2001

Frode Ringdal (ed.)

Kjeller, July 2001

NORSAR



NORSAR Sci. Rep. 1-2001 July 2001

6.5 Onlinedatabasesfor the European Arctic— New developments of the
NORSAR web site

6.5.1 Introduction

In September 1998 a new version of the software used for analyzing regional seismic events
wasinstalled at NORSAR. From 10 November 2000 all waveform data from the available
arrays (NOA, NORES, ARCES, SPITS, HFS, FINES, and Apatity) have been stored on disk
for subsequent rapid access. Together with this we have also upgraded NORSAR’s Web site to
include both epicenter maps, event information with phase readings, and standard waveform
plots of the Reviewed Regional Seismic Bulletin. For the time period preceding 10 November
2000 the waveform plots are not included. The main motivation for this work has been to facil-
itate the combined use of the reviewed bulletin information and online data for research pur-
poses. The information available on the Internet is updated as events are analyzed, typically
several times a month.

Fig. 6.5.1 shows the starting calendar view found on NORSAR’s Web site (http: //mwmw.nor -
sar.no/). By clicking on the selected month, a map and list of the events within this period is
displayed, as shown in Fig. 6.5.2.

6.5.2 NORSAR’sAnalyst Reviewed Regional Seismic Bulletin

The starting point for the analyst review are the locations and magnitudes provided by
NORSAR’s fully automatic bulletin generated by the Generalized Beamforming method
(Kvagnaet a., 1999). The analyst is focusing on regional events with magnitude greater that
1.5, but also other events of interest in the European Arctic are included in the reviewed bulle-
tin.

Fig. 6.5.2 shows an example from March 2001 of the monthly analyst reviewed results, with a
map and list of the locations, magnitude, region and some information on residuals and number
of stations and phases. Using data from the regional arrays NORES, ARCES, HFS, FINES,
Apatity, and SPITS, an average of about 90 events are analyzed every month. Pages covering
four sub-regions are available by clicking on the map, Fig. 6.5.3. shows the Northern Norway/
Kola Peninsula page for March 2001. Detailed data about single events are available by click-
ing on the Origin ID (Orid) in thelists, as shown in Fig. 6.5.4. This consists of a detailed loca-
tion map with error ellipse, more detailed hypocenter |ocation information and also phase
arrival data used in the location. Waveform data plots from the stations used in the location are
available, and are shown in a pop-up window. Waveform data examples are shown in Fig. 6.5.5.

6.5.3 Near-real-time data plots

A method for quickly viewing seismic data has been developed for NORSAR's web site. Each
plot contains one full day of data from the vertical component of the central instrument within
each array, filtered to enhance regional and local arrivals. These “virtual helicorder plots’ are
updated every fifteen minutes, and older plots are archived for later retrieval, as shown in Fig.
6.5.6. Data going back to 24 January 2001 are currently available. Sample plots for 31 March
2001 from NORES and 31 May from ARCES are shown in Fig. 6.5.7.
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Fig. 6.5.1. Sart page calendar for NORSAR's online Reviewed Regional Seismic Bulletin.
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Fig. 6.5.2. Locations of events in NORSAR's Analyst Reviewed Regional Seismic Bulletin for March
2001. Using data fromthe regional arrays NORES, ARCES HFS FINES, Apatity, and SPITS
an average of about 90 events are analyzed every month. Below the map with events follows a
summary list with the basic event information (Origin Time, Origin ID, Location, No. of
phaseg/stations, Magnitude and Region). The following figures further illustrate the structure
of this Web application (Figs. 6.5.3-6.5.5).
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Fig. 6.5.3. Zoom of the events in Northern Norway and on the Kola Peninsula. More information on
each event can be found by mouse clicking on the Origin Id (Orid). Details concerning the

highlighted event (Orid. 2890) are shown in Fig. 6.5.4.

109



NORSAR Sci. Rep. 1-2001 July 2001

I File Edit Yiew Go Communicator Help

&7
o APA data
o |ARC data
» FIN data
o HFE data
o [NRE data
" s SPldats
s
Origin ID 28590 NORDLAND EEGION, NORWAY
Origin time Lat Lon Depth Trms Azrms MNph Nsta MLGEF Majax  Minax Strike  Area
2001-090:11.30.54. 29 66,3539 13.7834 12.73 1.01 851 20 g 4.00 7.8 7.7 1le.8 4336
Sta  Dist Az Ph Tine Tres Azim Ares Vel Slow Slres Snr Amp Freg Def Arid
Nod BT 67 8.92 Pn 11 32.13.58 -0.04 - - - - - - - - T-- 2440
Nod  B7.67 8.92 sn 11.33.16.10 1.40 - - - - - - T-- 2438

4 13.2 -0.1 3657 354  7.69 T-- 3954695
4 20.8 -3.4 T.7 55.72  1.82 T-- 3954715
9 . 4.8 157.46 1.54 T-- 3954758

ARC  605.57 239.70 Pn 11.32.13.66 -0.87 232.0 -7
ARC  605.57 239.70 Sn 11.33.15.46 -0.90 243.5 3.
ARC 60557 23970 Lg 11.33.44.29 -1.12 231.7 -8

La oo

Wa0 634.48 1206 Pn 11.32.17.55 -0.45 - - T-- 2441
Wa0 634.48 1206 Lg 11.33.50.93 -2 63 - - - - - - - - T-- 2439
WRS  637.04 Q.09 Pn 11.32.18.13 -0.17 1.0 -8.1 8.6 12,9 -0.4 927.4 3.55 5.2 T-- 3954692
HES  637.04 9.09 sn 11.332. 2328 0,11 282 191 4.3 257 1.8 6.8 19.79 4 B5 T-- 3054716
WRS  637.04 9.09 Lg 11.33.54.66 0.37 187 7.6 45 247 -6.8 6.2 175.28 1.84 T-- 3054727
HFS 69430 0.32 Pn 11.32.24. 78 -0.37 3847 -E& 7.7 145 1.2 4404 3.86 5.00 T-- 3054730
HFS  694.30 0.32 sn 11.33.36.83 1.38 353.1 -7.2 3.8 298 5.8 6.5 E1.20 4.55 T-- 3954742
HFS 60430 0.32 Lg 11.34.11.21 0.73 118 11.&8 3.1 356 4.2 7.2 22014 1,11 T-- 39E47EE
FIN 813.72 317.60 Pn 11.32.40.58 0.84 316.3 -1.3 8.8 126 -2.4 2852 1.97 556 T-- 3954699
FIN 813.72 317.60 Sn 11.34.01.73 1.85 3174 -0.2 5.0 22,3 -1.1 3.8 20077 4,55 T-- 3954721
FIN 813.72 317.60 Lg 11.34.45.05 0.84 323.8 61 3.5 315 0.1 7.9 14510 1.35 T-- 3954723
APA  848.08 269.45 Pn 11.32.43. 57 -0.63 277.0 7.5 8.6 129 -0.9 12.6 14.46 2,50 T-- 3954750
EPAZ  848.08 269.48 sn 11.34.08.11 -0.18 260.1 -9.3 5.1 22.0 -5.6 14.8 26.56 4.55 T-- 3054767
APAR  848.08 269.45 Lg 11.34.54.43 0.54 Z63.89 -5.6 4.7 239 -T.§6 5.9 72,79 2.13 T-- 3954772
SPI 1324 55 185.06 Pn 11.33.41.06 1.39 1748 -10.2 9.0 12.3 -0.% 40.0 0.21 6.67 T-- 3954739

= |

Fig. 6.5.4. Detailed information page for Orid 2890, 31 March 2001. Thisis an earthquake in the
Mo i Rana area in Nordland. Below the high resolution map showing the event location and
the associated error ellipse, detailed bulletin information for this event, including the phase
readings are listed. For each station used in the event location a station field is displayed to
the right of the map. By clicking on a station field, the station waveforms for the given event
will be shown in a popup window. Waveform plots from the highlighted ARCES (ARC) and
NORES (NRS) stations are shown in Fig. 6.5.5.
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Fig. 6.5.5. ARCES(top) and NORES (bottom) waveforms for Orid 2890. The small markers on top of
the plots show the analyst reviewed phase readings. The traces correspond to various array
beams and single channels, and have been filtered with bandpass filters designed to enhance
various phases. Thetop trace is a P-type beam focusing on thefirst arrivals. The second trace
isan Stype beam, and traces nos. 3 and 4 are the radial and transverse components, both
focusing on the S-phases. The three lower traces show the data of the three-component sensor
located centrally within the arrays. The individual filter parameters as shown are adapted
depending on event size, distance etc. for each type of trace.
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Fig. 6.5.6. The calendar file for accessing archived data plots for each station.
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Fig. 6.5.7. Sample “ virtual helicorder plots” from NORESfor 31 March 2001 (left) showing a rela-
tively large (M 4.0) earthquake at a distance of 635km, and from ARCESfor 31 May 2001
(right) showing several small local and regional seismic events.
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