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This Semiannual Report also presents statistics from operation of the Intelligent Monitor-
ing System (IMS). The IMS has been operated in an experimental mode using NORESS
and ARCESS data, and the performance has been very satisfactory. Preparations have
been made for installing a new version of the IMS that accepts data from an arbitrary num-
ber of arrays and single 3-component stations.

The NORSAR Detection Processing system has been operated throughout the period with
an average uptime of 99.3% as compared to 98.6% for the previous reporting period. A
total of 2138 seismic events have been reported in the NORSAR monthly seismic bulletin.
The performance of the continuous alarm system and the automatic bulletin transfer by
telex to AFTAC has been satisfactory. A system for direct retrieval of NORSAR wave-
form data through an X.25 connection has been implemented, and has been tested success-
fully for acquiring such data by AFTAC. Processing of requests for full NORSAR/
NORESS data on magnetic tapes has progressed according to established schedules.

On-line detection processing and data recording at the NORSAR Data Processing Center
(NDPC) of NORESS. ARCESS, FINESA and GERESS data have been conducted
throughout the period. Data from the two stations in Poland have been recorded and pro-
cessed in an experimental mode. Monthly processing statistics for the arrays as well as
results of the IMS analysis for the reporting period are given.

There have been n  Jodifications made to the NORSAR data acquisition system. The pro-
cess of evaluating and testing technical options for refurbishment of the array is continu-
ing.

Maintenance activities in the period comprise preventive/corrective maintenance in con-
nection with all the NORSAR subarrays, NORESS and ARCESS. In addition, the mainte-
nance center has been involved with occasional maintenance of equipment for FINESA
and work in connection with the two stations in Poland. Other activities have involved
testing of the NORSAR communications systems, and field studies at sites in Spitsbergen
and the Kola Peninsula.

Summaries of seven scientific contributions are presented in Chapter 7 of this report.

In Section 7.1, the application of statistical parameter estimation theory to seismic holog-
raphy algorithms is described. The theoretical framework for this application is devel-
oped, and the advantages of the statistical algorithms are analyzed by computer modelling
experiments. Data from the six sensors of NORSAR subarray 01A for a Hindu Kush
earthquake (22 February 1972. my, = 5.6) have been used in this experiment together with
simulated scattered waveforms. The statistical algorithm is found to be superior to the
conventional seismic holography algorithm in this case, as it provides better resolution
and suppresses “leakage ™ effects in the imaging process.

Section 7.2 describes a new maximum likelihood scheme for 3-component slowness esti-
mation. This new technique incorporates the response of the crust beneath the receiver in
the signal model. The paper presents examples of applications both for a single 3C station




and an array of four 3C stations, and demonstrates the utility of the method for slowness
analysis of P-wave recordings. Plans are being made to extend the technique to analysis of
SV and SH waves.

Section 7.3 follows up our previous studies on using adaptive statistically optimal algo-
rithms for on-line event detection. It is found that regional P-phase detection at typical fre-
quencies (2.5-4.5 Hz) requires noise adaptation for 8 azimuths and 2 velocities in order to
achieve less than 3 dB worst case missteering loss. Preliminary results of applying a one-
dimensional statistically optimal detector (ESTDET) are presented and compared with the
traditional STA/LTA algorithm. The ESTDET method is found to be more sensitive, at a
similar level of false alarm rates.

In section 7.4 we describe the current status and planned extensions of the regional array
network in northern Europe. A new digital 3-component station in Apatity, USSR, is
described, and preliminary analysis shows that it is very valuable for near-field studies of
mining explosions in the Khibiny Massif. Noise surveys and plans for a small-aperture
array at the Spitsbergen archipelago are described. This array is expected to become oper-
ational in 1992.

Section 7.5 presents an application of statistically optimal adaptive processing of array
data in the context of separating interfering events. Besides the obvious importance of this
application in detecting possible explosions in the coda of large earthquakes, it also serves
to improve the capability of the “*Threshold Monitoring™ technique. This preliminary
study indicates that with the appropriate modifications, the adaptive processing may sig-
nificantly improve the detection threshold during event coda conditions.

In Section 7.6, a case study is presented on regional detection performance during the
recently conducted GSETT-2 experiment. Using the bulletin of the Seismological Insti-
tute, University of Helsinki, as a reference, it is shown that the 90% detection threshold for
Fennoscandia/NW Russia is close to 2.5 in terms of the duration magnitudes used in that
bulletin. This shows that in a region with dense coverage of high quality arrays such as
Fennoscandia, an excellent monitoring capability may be achieved. However, the exten-
sion of these results to different geological environments in other parts of the world is
unproven.

Section 7.7 describes the contemporary seismicity of the NW part of the USSR. The paper
is based on recordings from the regional station network operated by the Kola Science
Centre since 1982. Selected seismic zones are described in some detail; the Kola-
Finnmark zone, the Khibiny Massif, NE Archangelsk and a seismic zone in Novaya
Zemlya. The Khibiny Massif zone is of particular interest, since it appears that a great
increase of induced seismicity has taken place in recent years, followin§ the increased .. .- /
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1 Summary

This Semiannual Technical Summary describes the operation, maintenance and research
activities at the Norwegian Seismic Array (NORSAR), the Norwegian Regional Seismic
Array (NORESS) and the Arctic Regional Seismic Array (ARCESS) for the period 1
April -- 30 September 1991. Statistics are also presented for additional seismic stations,
which through cooperative agreements with institutions in the host countries provide con-
tinuous data to the NORSAR Data Processing Center (NPDC). These stations comprise
the Finnish Experimental Seismic Array (FINESA), the German Experimental Seismic
Array (GERESS), and two 3-component stations in Poland: Ksiaz and Stary Folwark.

This Semiannual Report also presents statistics from operation of the Intelligent Monitor-
ing System (IMS). The IMS has been operated in an experimental mode using NORESS
and ARCESS data, and the performance has been very satisfactory. Preparations have
been made for installing a new version of the IMS that accepts data from an arbitrary num-
ber of arrays and single 3-component stations.

The NORSAR Detection Processing system has been operated throughout the period with
an average uptime of 99.3% as compared to 98.6% for the previous reporting period. A
total of 2138 seismic events have been reported in the NORSAR monthly seismic bulletin.
The performance of the continuous alarm system and the automatic bulletin transfer by
telex to AFTAC has been satisfactory. A system for direct retrieval of NORSAR wave-
form data through an X.25 connection has been implemented, and has been tested success-
fully for acquiring such data by AFTAC. Processing of requests for full NORSAR/
NORESS data on magnetic tapes has progressed according to established schedules.

On-line detection processing and data recording at the NORSAR Data Processing Center
(NDPC) of NORESS, ARCESS, FINESA and GERESS data have been conducted
throughout the period. Data from the two stations in Poland have been recorded and pro-
cessed in an experimental mode. Monthly processing statistics for the arrays as well as
results of the IMS analysis for the reporting period are given.

There have been no modifications made to the NORSAR data acquisition system. The pro-
cess of evaluating and testing technical options for refurbishment of the array is continu-

ing.

Maintenance activities in the period comprise preventive/corrective maintenance in con-
nection with all the NORSAR subarrays, NORESS and ARCESS. In addition, the mainte-
nance center has been involved with occasional maintenance of equipment for FINESA
and work in connection with the two stations in Poland. Other activities have involved
testing of the NORSAR communications systems, and field studies at sites in Spitsbergen
and the Kola Peninsula.

Summaries of seven scientific contributions are presented in Chapter 7 of this report.

In Section 7.1, the application of statistical parameter estimation theory to seismic holog-
raphy algorithms is described. The theoretical framework for this application is devel-
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oped, and the advantages of the statistical algorithms are analyzed by computer modelling
experiments. Data from the six sensors of NORSAR subarray 01A for a Hindu Kush
earthquake (22 February 1972, my, = 5.6) have been used in this experiment together with
simulated scattered waveforms. The statistical algorithm is found to be superior to the
conventional seismic holography algorithm in this case, as it provides better resolution
and suppresses ‘“‘leakage” effects in the imaging process.

Section 7.2 describes a new maximum likelihood scheme for 3-component slowness esti-
mation. This new technique incorporates the response of the crust beneath the receiver in
the signal model. The paper presents examples of applications both for a single 3C station
and an array of four 3C stations, and demonstrates the utility of the method for slowness
analysis of P-wave recordings. Plans are being made to extend the technique to analysis of
SV and SH waves.

Section 7.3 follows up our previous studies on using adaptive statistically optimal algo-
rithms for on-line event detection. It is found that regional P-phase detection at typical fre-
quencies (2.5-4.5 Hz) requires noise adaptation for 8 azimuths and 2 velocities in order to
achieve less than 3 dB worst case missteering loss. Preliminary results of applying a one-
dimensional statistically optimal detector (ESTDET) are presented and compared with the
traditional STA/LTA algorithm, The ESTDET method is found to be more sensitive, at a
similar level of false alarm rates.

In section 7.4 we describe the current status and planned extensions of the regional array
network in northern Europe. A new digital 3-component station in Apatity, USSR, is
described, and preliminary analysis shows that it is very valuable for near-field studies of
mining explosions in the Khibiny Massif. Noise surveys and plans for a small-aperture
array at the Spitsbergen archipelago are described. This array is expected to become oper-
ational in 1992.

Section 7.5 presents an application of statistically optimal adaptive processing of array
data in the context of separating interfering events. Besides the obvious importance of this
application in detecting possible explosions in the coda of large earthquakes, it also serves
to improve the capability of the *“Threshold Monitoring™ technique. This preliminary
study indicates that with the appropriate modifications, the adaptive processing may sig-
nificantly improve the detection threshold during event coda conditions.

In Section 7.6, a case study is presented on regional detection performance during the
recently conducted GSETT-2 experiment. Using the bulletin of the Seismological Insti-
tute, University of Helsinki, as a reference, it is shown that the 90% detection threshold for
Fennoscandia/NW Russia is close to 2.5 in terms of the duration magnitudes used in that
bulletin. This shows that in a region with dense coverage of high quality arrays such as
Fennoscandia, an excellent monitoring capability may be achieved. However, the exten-
sion of these results to different geological environments in other parts of the world is
unproven. :

Section 7.7 describes the contemporary seismicity of the NW part of the USSR. The paper
is based on recordings from the regional station network operated by the Kola Science
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Centre since 1982. Selected seismic zones are described in some detail; the Kola-
Finnmark zone, the Khibiny Massif, NE Archangelsk and a seismic zone in Novaya
Zemlya. The Khibiny Massif zone is of particular interest, since it appears that a great
increase of induced seismicity has taken place in recent years, following the increased
mining activity in the area.
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2 NORSAR Operation

2.1 Detection Processor (DP) operation

There have been 37 breaks in the otherwise continuous operation of the NORSAR online
system within the current 6-month reporting interval. The uptime percentage for the
period is 99.3% as compared to 98.6% for the previous period.

Fig. 2.1.1 and the accompanying Table 2.1.1 both show the daily DP downtime for the
days between 1 April and 30 September 1991. The monthly recording times and percent-
ages are given in Table 2.1.2.

The breaks can be grouped as follows:

a) Hardware failure 8
b) Stops related to program work or error 0
c) Hardware maintenance stops 0
d) Power jumps and breaks 0
e) TOD error correction 0
) Communication lines 29

The total downtime for the period was 28 hours and 56 minutes. The mean-time-between-
failures (MTBF) was 5.0 days, as compared to 4.1 for the previous period.

J. Torstveit
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Fig. 2.1.1. Detection Processor uptime for April (top), May (middle) and June (bottom)
1991.
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Fig. 2.1.1. Detection Processor uptime for July (top), August (middle) and September
(bottom) 1991,
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Date Time Cause

18 May 1220 - 1832 Hardware failure

18 May 1900 - 1932 Hardware failure

18 May 2038 - 2145 Hardware failure

13 Aug 1043 - 1248 Hardware failure

24 Aug 0704 - 0807 Hardware failure

04 Sep 0821 - 0848 Hardware failure

06 Sep 0952 - 1400 Hardware failure

10 Sep 1834 - Line failure

11 Sep - 0453

16 Sep 0848 - 1021 Line failure

24 Sep 1916 - 1959 Hardware failure
Table 2.1.1. The major downtimes in the period 1 April -- 30 September 1991.
Month DP Uptime DP Uptime No. of No. of Days DP MTBF*

Hours % DP Breaks  with Breaks (days)
Apr91  719.83 99.98 S 3 5.0
May 91  735.85 98.90 6 4 4.4
Jun 91 719.73 99.967 7 7 3.7
Jul 91 743.50 99.93 11 7 2.6
Aug 91  740.87 99.58 2 2 10.3
Sep 91 703.28 97.66 6 6 4.2
99.34 37 29 5.0

*Mean-time-between-failures = total uptime/no, of up intervals.

Table 2.1.2. Online system performance, 1April -- 30 September 1991.
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2.2  Array communications
General

Table 2.2.1 reflects the performance of the communications system throughout the report-
ing period. The most common events which have affected the NORSAR array have been:
damaged communications cable, NTA transmission system failure, synchronization prob-
lems, bad connections, attenuator fault, lightning and low line level.

Detrailed Summary
April (weeks 14-17), 1-28.4.91

03C, 06C were affected (week 15), 03C by synchronization problems, and 06C probably
by a short line outage. The other systems performed satisfactorily.

May (weeks 18-22), 29.4-2.6.91

Most systems were affected in May. It started with 06C (week 19) which lost synchroniza-
tion, but after a Modcomp restart the system resumed operation. All systems were affected
18 May (week 20). Observations made indic::ted irregularities related to the NTA trans-
mission systems.

Attempts to start the lines failed. 01 A, 03C and 04C were then turned off (i.e., no com-
mand words transmitted to the subarrays). A Modcomp restart started the lines and resyn-
chronized the remaining systems: 01B, 02B, 02C and 06C.

21 May (week 21) the three subarrays (01 A, 03C and 04C) resumed operation after new
attempts. 04C failed again the same day (21 May), and we were not able to restart the sys-
tem.

23 May (week 21) the subarray was visited. Loop tests were run in B- and C-loop (local
and digital). C-loop was accepted, but B-loop failed, which was reasonable since part of
the 04C data path between Hamar and Berger Central now is on PCM equipment.
Although the communications systems were inoperative before the test started, the C-loop
functioned well when activated. An answer to this may be that activities in the CTV prior
to the test reset the system.

31 May (week 22). Data from 01 A were not accepted. The subarray was masked.
June (weeks 23-26), 3-30.6.91

We had synchronization problems regarding 02B, 02C and 03C (weeks 24, 25 and 26).
Apparently, 02B and later 03C caused the trouble. We believe 02C lost synchronization in :
connection with the Modcomp's heavy engagement in trying to synchronize 02B. !
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13 June 02B was turned off here at NORSAR (i.e., isolated from the Modcomp I/F and the
remainder of the 02B communications path).

27 June 02B was visited and tested in the B/C-loop, with the test equipment hooked up to
the NDPC modem. The test did not reveal reduced system quality, and was therefore
switched on again.

02C was turned off 14 June, and after a Modcomp restart, the system resumed operation.
The 03C communications system was not quite reliable, as it was difficult to resynchro-
nize after loss of synch. Also after a small TOD correction the system lost synch.

July (weeks 27-31), 1.7-4.8.91

Only two systems were affected this month: 01A and 03C. The latter was affected week
27 due to a defective attenuator located in Elverum. Week 29 we lost contact with 1A,
caused by a defective communications cable in the 01 A area. 03C again lost synch. week
30. A Modcomp restart resynchronized the system.

August (weeks 32-35), 5.8-1.9.91

Three systems were affected this period: 02B week 35 by a bad connection located in the
NTA premises Lillestram; 02C by a broken communications cable weeks 32, 33 and 34 in
the Mesnalia area; and 04C week 33, probably in connection with an NTA transmission
equipment outage.

September (weeks 36-39), 2-29.9.91

In September all systems were affected, either individually or all simultaneously. 02B out-
age continued through week 35, and the subarray resumed operation 2 September. 01A
was down between 6 and 9 September because of NTA cable work in the area. 01B was
down a few hours on 6 September.

In connection with service on a 4381 disk 6 September, the system was taken down for
approximately 1 hour. In that period no data acquisition took place.

10 September (after 3 p.m.) lines 1 and 3 (01A, 02B) stopped. During the period the Mod-
comp tried to resynch. 01 A, 02B; the remaining subarrays lost synch also. 02B was proba-
bly the main cause of the outages, due to line degradation and loss of power in connection
with lightning in the area.

11 September at 5 a.m. the Modcomp was restarted with 02B tumed off (i.e., no transmis-
sions of ICWs toward the subarray). An almost identical situation occurred a few hours
later (after 8 a.m.). 01A and O1B stopped, followed by 03C. The remaining subarrays
“went down” approximately 11 a.m. (02B was already down). Two Modcomp restarts
were necessary in order to restore operation. 01B communications cable was seriously
damaged by a grounding spear, and the communications path toward the subarray was
therefore broken.

-~
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12 September approx. 0445 a.m. 03C resynchronized. 13 September 01B communications
cable was repaired.

Finally, on 16 September 0845 a.m. we again lost data from all subarrays (02B was still
down). According to NTA/Hamar the reason was an inoperative transmission path
between Hamar and Lillestrem. Three Modcomp restarts had to be carried out before all
lines started (-02B), approximately 10 a.m. 19 September 02B restored after SLEM reset.

O.A. Hansen
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2.3 Event Detection operation

In Table 2.3.1 some monthly statistics of the Detection and Event Processor operation are
given. The table lists the total number of detections (DPX) triggered by the on-line detec-
tor, the total number of detections processed by the automatic event processor (EPX) and
the total number of events accepted after analyst review (teleseismic phases, core phases
and total).

Total Total Accepted Phases
DPX EPX P-phases Core Phases Sum Daily
Apr 91 10050 1316 337 51 388 129
May 91 8400 1050 270 48 318 10.3
Jun 91 7225 1213 412 51 463 15.4
Jul 91 8225 1336 313 70 383 12.4
Aug 91 9350 1275 259 82 341 11.0
Sep 91 9775 1123 200 45 245 8.2
1791 347 2138 11.7

Table 2.3.1. Detection and Event Processor statistics, 1 April - 30 September 1991.

NORSAR Detections

The number of detections (phases) reported by the NORSAR detector during day 091
1991, through day 273 1991, was 52,231, giving an average of 289 detections per pro-
cessed day (181 days processed). The distribution of these detections is given in Table
23.2.

B. Paulsen Gammelby
J. Fyen
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Date

07 Apr
13 May
05 Jun
05 Jun
18 Jun
25 Jun
15 Jul
15 Jul
26 Jul
27 Jul
31 Jul
02 Aug
16 Aug
26 Aug
28 Aug
28 Aug
28 Aug
28 Aug
10 Sep
17 Sep
18 Sep

Time
2106 - 2138
2142 - 2158
0505 - 1055
1105 - 1127
1735-

- 1158
1122 - 1254
1320 - 1346
2048 - 2052
0550 - 0605
2230 -

- 0720
1445 -

- 1400
0555 - 0559
0622 - 0626
0759 - 0825
0837 - 0856
1228 - 1245
0624 - 0632
1118 - 1126

3 Operation of regional arrays

3.1 Recording of NORESS data at NDPC, Kjeller

Table 3.1.1 lists the main outage times and reasons, and as can be seen the main reason for
the outage is damage to the Hub caused by a thunderstorm.

The average recording time was 89.89% as compared to 99.2% during the previous report-
ing period.

Cause

Transmission line failure
Transmission line failure
Software work

Software work

HUB failure due to thunderstorm

Transmission line failure
Transmission line failure
Transmission line failure
Transmission line failure
HUB failure

HUB failure due to thunderstorm

Transmission line maintenance
Transmission line maintenance
Transmission line maintenance
Transmission line maintenance
Transmission line failure

Transmission line failure

Transmission line maintenance

Table 3.1.1. Interruptions in NORESS recordings at NDPC, 1 April - 30 September 1991.
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Monthly uptimes for the NORESS on-line data recording task, taking into account all fac-
tors (field installations, transmission line, data center operation) affecting this task were as
follows:

April 19991
May : 9996
June 1 76.58
July 1 99.50
August : 63.50

September : 9991

Fig. 3.1.1 shows the uptime for the data recording task, or equivalently, the availability of
NORESS data in our tape archive, on a day-by-day basis, for the reporting period.
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Fig. 3.1.1. NORESS data recording uptime for April (top), May (middle) and June (bot-
tom) 1991.
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Fig. 3.1.1. (cont.) NORESS data recording uptime for July (top), August (middle) and
September (bottom) 1991.
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period..

Date

03 Apr
04 Apr
04 Apr
04 Apr
04 Apr
04 Apr
04 Apr
05 Apr
05 Apr
05 Apr
10 Apr
10 Apr
10 Apr
10 Apr
10 Apr
11 Apr
17 Apr
22 Apr
23 Apr
01 Jun
06 Jun
17 Jun
17 Jun
17 Jun
17 Jun
18 Jun
18 Jun
19 Jun
19 Jun
18 Jul
25 Jul
26 Jul
26 Jul
12 Aug

Time
0933 - 0946
1511 - 1544
1612 - 1645
1715 - 1745
1810 - 1840
1901 - 1911
1924 -

- 0555
0620 - 0629
0643 - 1019
0807 - 0820
0826 - 0838
0856 - 1009
1043 - 1140
1359 - 1407
0702 - 0717
0132 - 1535
2204 -

- 1013
0516 - 0534
0735 - 0819
0953 - 1626
1658 - 1709
1725 - 1759
2040 - 2102
0839 - 0904
1156 - 1313
0445 - 0453
0459 - 1200
1035 - 1043
2037 - 2108
0629 - 0757
0804 - 1226
1807 - 1830

3.2 Recording of ARCESS data at NDPC, Kjeller

The main reasons causing most of the ARCESS outage in the period are: service on the
s satellite link, and hardware failure at NDPC.

The average recording time was 97.32% as compared to 98.4% for the previous reporting

Cause

Service on the antenna

Hardware failure NDPC
Hardware failure NDPC
Hardware failure NDPC
Hardware failure NDPC
Hardware failure NDPC
Hardware failure NDPC

Hardware failure NDPC
Hardware failure NDPC
Service satellite link
Service satellite link
Service sateilite link
Service satellite link
Service satellite link
Service satellite link
Power break HUB
Software failure

Hardware failure
Hardware failure
Service HUB
Service HUB
Service HUB
Service HUB
Service HUB
Service HUB
Software service
Software service
Unknown
Unknown
Hardware service
Hardware service
Software failure

21
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14 Aug 0625 - 0824  Service satellite link at HUB
14 Aug 0900 - 1134  Service satellite link at HUB
14 Aug 1146 - 1202  Service satellite link at HUB
15 Aug 0653 - 0702  Service satellite link at HUB
15Aug 0858 - 0908  Service satellite link at HUB
16 Aug 0157 - Satellite link failure

17 Aug - 1217

24 Aug 1916 - 1924  Satellite link failure

24 Aug 1931 - 1838  Satellite link failure

15 Sep 1321 - 2004  Power break HUB

Table 3.2.1. The main interruptions in ARCESS recordings at NDPC, 1 April - 30 Sep-
tember 1991.

Monthly uptimes for the ARCESS on-line data recording task, taking into account all fac-
tors (field installations, transmissions line, data center operation) affecting this task were
as follows:

April 1 93.62%
May 0 99.99%
June 1 97.56%
July 1 99.12%
August 1 94.59%

September : 99.06%

Fig. 3.2.1. shows the uptime for the data recording task, or equivalently, the availability of
ARCESS data in our tape archive, on a day-by-day basis, for the reporting period.

J. Torstveit
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Fig. 3.2.1. ARCESS data recording uptime for April (top), May (middle) and June (bot-
tom) 1991.
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3.3 Recording of FINESA data at NDPC, Kjeller

The average recording time was 66.2% as compared to 98.9 for the previous period. As
can be seen from Table 3.3.1 below, the main reason for the downtime is transmission line
failure and HUB failure.

Date Time Cause

05 Apr 1030 - 1129  Transmission line failure
16 Apr 1149 - 1252  Service at HUB

27 Apr 1241 - 1407  Hardware failure NDPC
28 Apr 2015 - 2113 Hardware failure NDPC
03May 0053 - 0556  Hardware failure NDPC
05May 1515 - 1552  Hardware failure NDPC
06 May 0259 - 0356  Hardware failure NDPC
06 May 1031 - 1052  Hardware failure NDPC
07 May 1407 - 1502 Hardware failure NDPC
08 May 0756 - 0812 Hardware service NDPC
08 May 1046 - 1302  Hardware service NDPC
14 May 2047 - 2127  Transmission line failure

ISMay 1509 - Transmission line failure due to thunderstorm
17 May - 0755  Transmission line failure due to thunderstorm
17May 1355 - Transmission line failure due to thunderstorm
20 May - 1008  Transmission line failure due to thunderstorm
22May 1249 - Transmission line failure

23 May - 1027  Transmission line failure

25May 1140 - Bad data due to numerous gaps

28 May - 1110 Bad data due to numerous gaps

30 May 0841 - 1201 Software upgrade
03 Jun 0642 - 1308  Software upgrade
08 Jun 0319 - 0658 Transmission line failure

10 Jun 0941 - Transmission line service
12 Jun - 0900 Transmission line service
12 Jun 0900 - Transmission line failure
26 Jun - 0822 Transmission line failure
29 Jun 0001 - Transmission line failure
17 Jul - 0620 Transmission line failure
17 Jul 1618 - Transmission line failure
18 Jul - (0934  Transmission line failure
18 Jul 1033 - Transmission line failure
22 Jul - 0950 Transmission line failure
29 Jul 1100 - 1408 Transmission line failure
03 Aug 1625 - Transmission line failure
05 Aug - 1221 Transmission line failure
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05 Aug 1316 - Transmission line failure
06 Aug - 0630  Transmission line failure
09 Aug 0452 - 0937  Transmission line failure
09 Aug 2243 - Transmission line failure
12 Aug - 1148  Transmission line failure
12 Aug 1439 - Transmission line failure
16 Aug - 0706  Transmission line failure
16 Aug 1048 - Transmission line failure
22 Aug - 0955  Transmission line failure

27 Aug 1908 - 1937  Transmission line failure
12 Sep 0912 - 1055  Transmission line test
13Sep 0627 - 0853  Service HUB

Table 3.3.1. The main interruptions in FINESA recordings at NDPC, 1 April - 30 Septem-
ber 1991.

Monthly uptimes for the FINESA on-line data recording task, taking into account all fac-
tors (field installations, transmissions line, data center operation) affecting this task were
as follows:

April : 99.29%
May 1 75.64%
June : 38.76%
July : 32.09%
August : 51.86%

September :  99.39%

Fig. 3.4.1 shows the uptime for the data recording task, or equivalently, the availability of
FINESA data in our tape archive, on a day-by-day basis, for the reporting period.

J. Torstveit
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34 Event detection operation

This section reports results from simple one-array automatic processing using signal pro-
cessing recipes and ‘ronap’ recipes for the ep program (NORSAR Sci. Rep. No 2-88,89).

IMS results are reported in section 3.5.

NORESS detections

The number of detections (phases) reported during day 091 1991, through day 273 1991,
was 31,966, giving an average of 193 detections per processed day (166 days processed).

Table 3.4.1 shows daily and hourly distribution of detections for NORESS.

Events automatically located by NORESS

During days 091 1991, through 273 1991, 2218 local and regional events were located by
NORESS, based on automatic association of P- and S-type arrivals. This gives an average
of 13.4 events per processed day (166 days processed). 63 % of these events are within
300 km, and 88 % of these events are within 1000 km.

ARCESS detections

The number of detections (phases) reported during day 091 1991, through day 273 1991,
was 84,791, giving an average of 463 detections per processed day (183 days processed).

There were several periods during which local disturbances generated a great many detec-
tions at the ARCESS array. These are very near-field events that occur in particular when
the temperature is below freezing and suddenly drops more than 10 degrees Celsius.

Table 3.4.2 shows daily and hourly distribution of detections for ARCESS.

Events automatically located by ARCESS

During days 091, 1991, through 273, 1991, 3999 local and regional events were located by
ARCESS, based on automatic association of P- and S-type arrivals. This gives an average
21.9 events per processed day (183 days processed). 46 % of these events are within 300

km, and 86 % of these events are within 1000 km.

FINESA detections

The number of detections (phases) reported during day 091 1991, through day 273 1991,
was 34,925, giving an average of 275 detections per processed day (127 days processed).

Table 3.4.3 shows daily and hourly distribution of detections for FINESA.
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Events automatically located by FINESA

During days 091 1990, through 274 1991, 2095 local and regional events were located by
FINESA, based on automatic association of P- and S-type arrivals. This gives an average
of 16.5 events per processed day (127 days processed). 64 % of these events are within
300 km, and 86 % of these events are within 1000 km.

GERESS detections

The number of detections (phases) reported during day 091 1991, through day 274 1991,
was 34,007, giving an average of 199 detections per processed day (171 days processed).

Table 3.4.4 shows daily and hourly distribution of detections for GERESS.

Events automatically located by GERESS

During days 091 1991, through 273 1991, 2783 local and regional events were located by
GERESS, based on automatic association of P- and S-type arrivals. This gives an average
of 16.3 events per processed day (171 days processed). 71 % of these events are within
300 km, and 89 % of these events are within 1000 km,

Poland detections

The number of detections (phases) reported by the station KSP during day 176 1991,
through day 273 1991, was 38,143, giving an average of 397 detections per processed day
(96 days processed).

The data transmitted from the station SFP were in general very unreliable throughout the

reporting period, with lots of gaps, wrong gain and wrong time. It was not possible to pro-
cess the data received from the SFP station during this period.

J. Fyen
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