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Since the Event Processor in this period has been in a
transition phase, with debugging and implementation of
new algorithms going on continuously, most of the opera-
tional problems have been terminations or hangups caused
by modifications of the system. Apart from these self-
inflicted bugs, which were found and corrected, errors
inherent in the system turned up and caused problems.
For instance, in the middle of the period the procedure
of re-cycling of the assigned EPX numbers caused a
temporary hangup of EP operation until the error was
located and the algorithm corrected. A small problem
of Event Tape use was corrected by modifying the tape
monitoring routine in the Event Processor, such that
the operator is left with the decision of whether a

Job Step 3 may use the same Event Tape as Job Step 4.
The standard configuration of operation for the Event
Processor was changed to 2 regions (A & B), as the 3
regions' operational mode (A,B & C) are never used.
However, the output editing step (Job Step 4) was al-
lowed to execute in one region only (A), thus freeing
enough core space to Background to allow jobs of normal
size to execute concurrently. An additional bonus is
the free space obtained in the Core Image Library when

removing the B and C phases of the different packages.

To allow the data retention program to run concurrently
with the Event Processor on the B-computer, a special
background version of the Event Processor was implemented.
The data retention program has a high I/O rate and makes
little use of the CPU. It should therefore be run in
foreground 2. In the new EP background version, the EP
monitor was linked into the third unused region (C),

thereby freeing 40K for a foreground 2 region.
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Of the more significant changes in parameter values

in this period, the following should be mentioned.

July 16

Changes in the parameters for the correlation package:

o The constants used for computing prior probabili-
ties (HPPRB2) were changed from 0.5 to 1.0.

- The variance estimate for region corrections
(VSUBR2) was reduced from 0.16 to 0.04.

Changes in the parameters for the event parameter

extraction package:

- The number of samples between the start sample
and the first peak (NAL4), when determining the
arrival time by threshold pick, was doubled from
50 to 100.

= The number of samples between the start sample and
the arrival time (NAA4), when determining the
first motion direction, was decreased from 30 to
10 .

- The correlation function threshold (FB4) in the
first motion direction calculation was increased
from 0.75 to 0.90.

October 27
The EW coordinates of the instruments relative to the

center seismometer for subarray 03C were corrected.

November 15

The EP prethreshold level (PSTHRSH) was raised from
12 to 13 dB.
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December 7 to 22

During this period the filter base was changed and new

filters were tested as processing filters for EP. The

final results were:

- The same filter, a 1.0-3.0 Hz Butterworth bandpass
filter, was used in the correlation procedure, the
array beamforming and during plotting. (Earlier,
different filters had been used for different jobs.)

= The filter base was rearranged to comprise the
following bandpass filters:

1) 1.0 - 3.0 Hz (EP-processing filter)
2) 1.4 - 3.4 "

3) All Pass

4) gegs= 255" "

5) 0.75- 4.0 "

6) r.6"="322 "

7) o2 = ="350" %

December 22

The parameters determining the length of the plotted
output (TBFRP & TAFTP) were changed so that the smallest
plot had an Array Beam Panel 80 seconds long (whereas
the earlier value was 40 seconds).

New algorithms have been added to the EP system, and
changes have been made in the already existing. To the

already mentioned implementations (see 3.2.3), one should
add:

July
The test mode package was implemented. This addition

.simplifies the problem of testing out new algorithms in
an EP context.
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The event family grouping package was implemented
as a part of the Event Processor Controller. Many
of the hangups of the Event Processor during this
period were caused by the event family grouping pack-
age, and so far it has not given any results (that
is, in relating different EPXes). However, since
this package performs some important functions in
the control of the detections received, it was de-
cided that it was better to leave it in its non-
productive state within the system, rather than to
take it out.

The supergrouping algorithm was also implemented as

a part of the Event Processor Controller. This routine
merges detections which are related in time and from
the same partition, into supergroups. Apart from
minor bugs that have been corrected, this routine

performs as expected.

December

Coding was inserted in the calibration and interpola-
tion package to compute standard deviations for the
computed velocity, inverse velocity, azimuth and range,
on the basis of the standard deviations computed for
the inverse velocity components by the correlation
procedure.

Algorithms for automatic parameter change in Detection
Bulletin File line editing were inserted. (An edited

change in the arrival time, dominant period or ampli-

tude gives automatically a corresponding change in

the origin time, amplitude and magnitude, or magnitude
only.)
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The logic for choice of plot length in Job Step 3 was

improved and some obvious errors were corrected.

EP Performance Statistics

A special report (Bungum and Berteussen, 1972) has been
prepared which partly covers this reporting period.

However, some results will still be given here.

Table 3.2.2 shows, on a monthly basis, the number of
events reported by NORSAR, totally and in the teleseismic
zone. On a daily basis, this is also displayed in Figure
3.2.1b, where one dominating feature is the swarm from
Kamchatka on day 349, also mentioned in chapter 3.1.5.
Figure 3.2.la shows for the same time period the average
noise level within the processing frequency band, com-
puted as the beam average of the Long Term Average (LTA)
in Selected Surveillance.

The gradual increase in the background noise level through-
out the autumn, and the simultaneous decrease in the

number of reported events, is very clear from Figures
3.2.1a and 3.2.1b. Also, the reader can easily from the
same figures assure himself of the good day-to-day corre-

lation between noise and signals, swarms excepted.

Another way of studying the number of reported events

is to look at the distribution of the daily number of
events as presented in Figure 3.2.2. The empirical
curve is smoothed but still shows considerable devia-
tions from the theoretical Poisson distribution for this
process. The main reasons for the deviation is swarms
and variations in detectability caused by noise varia-
tions.



Mokl NORSAR NORSAR/NOAA Comparison NORSAR/NOAA Location

Number of Events 00<A<180° Difference

° o 5 o | NORSAR | NOAA [ NORSAR 309<A<90°

0~<A<180 307<A<90 only only & NOAA Events 50% 90%
Jul 71 415 277 200 407 184 78 190 500
Aug 71 320 264 172 251 136 75 210 1150
Sep 71 334 272 161 198 161 94 210 700
Oct 71 244 205 89 231 150 71 170 400
Nov 71 154 125 67 199 90 59 210 550
Dec 71 280 252 105 193 175 132 220 550
Jul- 2 560
Dec 1747 1395 794 1479 896 509 00

TABLE 3.2.2
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Figure 3.2.la Average noise level at NORSAR within the processing
, frequency band 0.9-3.5 Hz, for the time period
1 Aug - 31 Dec 1971.
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Figure 3.2.1lb Daily number of events reported by NORSAR as a
. function of day of year for the time period
1 July - 31 December 1971.
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Figure 3.2.2 Number of days when N events are reported
by NORSAR, as a function of N, for the time
period 1 July - 31 December 1971. The smooth
curve is the theoretical Poisson distribution,
based on the same total number of events.

A comparison with NOAA is also presented in Table
3.2.2, which shows that roughly 50% of the events
reported by NORSAR are confirmed by NOAA. The world-
wide coverage by NOAA of course accounts for the large
number of NOAA events not reported by NORSAR.

Some results from a location study are also presented
in Table 3.2.2. For events located by both NOAA and
NORSAR the distribution of the difference has been
computed on the monthly basis. The 50% level varies
between 170 and 210 km, while for the complete report-
ing period (Figure 3.2.3) the 50% level is at 200 km
and the 90% at 560 km.
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Figure 3.2.3 Incremental and cumulative distribution of location

differences between NOAA and NORSAR for all events
reported by both institutions in the time period

1 July - 31 December 1971, located by NOAA within
30°-900 from NORSAR.

Finally, it should be noted that during the reporting
period time delay and location corrections were used
which were computed from preliminary data, based on
only 18 single seismometers (Plan D). Therefore, after
the implementation of better corrections and a tuning

of the filters, one should expect significant imprové-
ments as compared to the above results.
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Array Monitoring and Control

The array monitoring and control activities at NDPC,
being closely related to the field maintenance work, are
extensively covered in NORSAR Report No. 40.

Change Control Board (CCB)

A Change Control Board (CCB) was formally established

1l Sept 1971, as a succession to the IBM CCB. Protocols
were transferred from IBM to the new CCB. The board

is organized with 3 permanent members (of which 1 IBM)
and a secretary. In addition, cther personnel take

part in meetings (which are held weekly) for present-
ing and explaining discrepancies or change requests,

or reporting results of requests. Requests are assigned
to a person working in the relevant field, and results are
reported to the board in due course. All changes to, or
discrepancies in, the NORSAR system, whether hardware

or software, are handled by the CCB. The request form
is shown in Figure 3.4.1. Table 3.4.2 indicates the

CCB activity in the period 1 Sept - 31 Dec 1971. Table
3.4.1 explains the codes used in weekly printouts.

Table 3.4.3 shows a typical printout page.
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NORSAR CHANGE CONTROL BOARD

Discrepancy Report [ | Change Request [ |
REPORT NO: ORIGINATOR: DATE: GMT TIME:
RECERILVEDR 'BY ICCB - "< ' REFERENCE (RE20RT NO):

SYSTEM AIFECTED

.1 EP - Event Processor [ ] NH - NDPC Hardware
[ ] DP - Detection Processor i | CH - Communication Hardware
[ 1 aM = Array Mon. & Control e | EES= Fileldf Eguipment
i l LP - LP Processing e : 1 opP - Operationa; Procedures
[ ] oS - Other Software ] PC - Parameter Change
DESCRIPTION OF TOPIC
ACTIONS PROPOSED !
i
i
’I
ACTIONS PERFORMED o ASSIGNED TO:
COMMENTS
(
" DOCUMENTATION/OP.PROC. IS UPDATED E } ~ IMPLEMENTATION DATE:
. ’ ol 2 3 4 5 6
CCB/STATUS CODE - ' !
- DATEL
SIGNATURE | |

COMMENTS

Figure 3.4.1 NORSAR CCB Discrepancy Report g
' |
|

ATTAnnmnumil '



THE FOLLOWING

NTMF/NORSAR CHANGE CONTROL BUARD
CISCHEPANCY REPURT (DR) ANC CHANGE REQUEST (CR) DATA FILL
THIS FILE WAS UPDLATICD LAST TIME lu/e6/71

CODES DESIGHATE

THE SYSTEM AFTECTED IN EACH CASE

£p
oP
A
LP
as

EVENT PROCESSOR NH
DETECTICN PROCESSGR (AND SPS) CH
ARRAY MONITORING PROGRAMS FE
LONG PERIOD SIGNAL PRUOCESSING ap
OTHER SCOFTWARE PG

THE FULLOMING CODES ReFLECT THE
CURRENT STATUS

STATUS
New RECPURTS

HAS PESM
IS BEING
HAS YHEEH
HAS BErN
HAS RCTN
1S PEIRG

CF EACH REGUEST

ACCOMPLISHED
I[MPLEMENTED
CANCELLLE

NORSAR DATA CENTER HARDWARE
COMMUNICATION SYSTEM HARDWARE
FIELD EQUIPMENT

OPCRATIONAL PROCEDURES
PARAMETER CHAMGE (DP AND/CR EP)

DEFERRED, BUT WILL BE RECONSIDERED
ADEQUATELY EXPLAINED OR ANSWERED

INVESTIGATED

LOw PRIORITY ITEM, TO RE SUSPEMDED INDEFINITELY

HAS RECN

REJECTED

IS PRELENTLY UNRESOLVED
IS WAITING FOR IMPLEMENTATION

CONTS CHANGED SINCE PREVIOUS PISTRIBUTION ARC MARKED =

SUBMITTED

TABLE 3.4.1

SINCE PREVIOUS DISTRIBUTION ARE MARKED #=x

gy =
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Status 1 Sep 1971 Status 31 Dec 1971
(transferred from
IBM)

NUMBER OF REQUESTS FOR EACH STATUS CODE

A N/A 84
B 0

c N/A

D 9 13
E N/A 20
I 11 14
L 4 5
R N/A 1
U 0 6
W 0 3

TABLE 3.4.2
CCB Activity 1 Sept - 31 Dec 1971



NTNF/NORSAR CCB FILE PER 12/14/71 PAGE-II

REPORT REFER TYPE SYSTEMS ORIGIN LOGGED CLOSED PRESENT
NO NO DR/CR AFFECTED DATE DATE DATE SUBJECT STATUS
0429 CR op 11/09/71 11/710/71 11/16/71 CHANGE TNDEPR TD MAKE POSSIBLE USE OF ONLY ONE LTA BUFFER A
0430 DR Dp 11/06/71 11/710/71 EOC WAVEFORM STOPPED DURING DISPLAYING AMCHITKA EXPLOSION 1
0431 DR bDp 11/06/71 11/10/71 11/10/7)1 POWER BREAKE AT 279D 15H 37TM (POWER BACK AT 16H 4CM) E
0432 DR op 11/10/71 11/10/71 11/12/71 ONLINE DP DID NOT ACCEPT HEADER CHECKED TAPES E
0433 CR op 11/10/71 11/10/71 MAKE ONLINE DP PUNCH DATACARDS FOR TAPE LIBRARY PROGRAM I
0434 DR FE 11/05/71 11/10/71 11/10/71 AM/C STATUS 1C/17 - 10/30 1971 . A
0435 CR EP,yPC 11/10/71 11/10/71 11/11/71 CHANGE EP THRESHOLD FROM 12 TO 13 DB A
0436 CR bP,PC 11710771 11/10/71 11/16/71 RAISE DP THRESHOLD FROM 10 TO 10.5 DB A
0437 CR EP,PC 11/10/71 11/10/71 12/07/71 [INTRODUCE A PARAMETER WHICH CONTROLS THE NUMBER A &
OF BEAMPACKINGS
0438 CR | op 11/16/71 11/717/71 11/16/71 SKIP READING TO 360 FROM SPS OF B-FILTER DATA IF A
THE B-FILTER [S NOT USED
0439 CR EP 11/16/71 11/17/71 OLD RECOMMENDATIONS FOR CHANGES IN ARRIVAL TIME DETER- W
MINATION PARAMETERS TO BE RECONSIDERED
0440 DR op 11/25/71 12/01/771 11/26/71 *AC* RECORDS ON HIGH RATE TAPES WERE NOT PROPERLY WRITTEN A
0441 DR op 11/25/71 12/C1/71 12/08/71 ONLINE DP STOPPED THREE TIMES A *
DUE TO NO HR BLOCK AVAILABLE
0442 OR FE 11/18/71 12/01/71 12/01/71 AM/C STATUS 31 OCT - 13 NDV 1971 A
0443 DR bp 11723771 12/01/71 12/06/71 :égHozﬁlE TAPE NO6613 MISSING TAPEMARK BETWEEN HDR1-RECORD C *

TABLE 3.4.3

87



Seismic Data Exchange
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Regular distribution of weekly seismic bulletins
started in September 1971. The bulletin is sent

to fifty institutions in seventeen different countries.

Country No. of Institutions
Australia 1

Canada

Denmark

Federal Republic of Germany
Finland

France

German Democratic Republic
India

Israel

Japan

Netherlands

Norway

Sweden

Switzerland

USSR

United Kingdom

United States of America

S H O W N H R HEF WD w N o~
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Bulletins Received

NORSAR received bulletins regqularly, starting before

or during the report period, from stations/institutions

at the following locations:

= Bergen, Norway (including Kongsberg, Tromsg and
Kings Bay stations) - weekly

- Hagfors, Sweden - daily detector readings, array

- Uppsala, Sweden - weekly

- Helsinki, Finland - weekly, four stations

= Copenhagen, Denmark - weekly, network
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- Gauribidanur, India - weekly
= Moscow, USSR - monthly

- LASA - weekly

- NOAA - monthly

NORSAR data tapes were supplied to the following during

the period:

= University of Copenhagen, Denmark (3)

- University of Helsinki, Finland (3)

= University of Utrecht, Netherlands (2)

- University of Karlsruhe, Federal Republic of
Germany (1)

- Lincoln Laboratory, U.S.A. (2)

= SAAC (169)
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