


































































































BEAM

261
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
271
278
279
280
281
. 282
283
264
285
286
287
288
289
290
29]
292
293
294
295
296
297
298
299
390
301
302
303
304
305
306
107
308
309
3l
11
312
313
314
s
ale
317
318

NO UX (S/KF)

£.0361200

0.0110600
-0.0188100

0.0325800

0.0132190

0.0293265

0.0162300
-0.0222700
-0.0293830
-0.,0516000
-0.0330300
-0.0459100
-0.0655130

0.0258300

0.0185070
-£.0270400
-0.0528790

0.0211620
-0.0298690
-0.0687620
-0.0811900
-0.05810C0
-0.0512400

0.0441000
-0.0513182
-0.0452900
-0.0561400

0.03064C0
-0.0381218

0.0110300
-0.0782600
-0.0166900
-0.0295190
-0.0337230
-0.0336860
-0.0373900
~0.0443400
-0.073169Y
-0.0540190
-0.04338C0
-0.92493300
-0.0677900
-0.0615821
-0.0653400
~0+0684900
-0.0101990
-0.0136800
~0,0118800
-0.91351G0
-0.0170200
-0.02381330
-0.01C4500
-0.0153400
-0.0189700
-0.0201300
-0.0241300

0.0112900

0.0116700

0.0108590

0.0105400
.0.0.99200

74092200
-£.02135C0
-0.0701220
-0.0652000
~0.0175000
~0.0330600

0.0216200

0.51808J0

0.01839C0

0.0187990

0.0159600
-0.02974110
-0.0134439
~0.0258470
-C.0193090
~0.01579%0
-0.0192600

UY (S/KH) PHASE
00459100 P
0.0455900 P
0.0454100 P
0.0493900 P
N.24854C0 P
0.0507930 P
0.¢51010C P
0.05066C0 P
20508200 4
0.0501200 4
N,0537200 P
0.0538200 P
N.0539800 4
0.0550400 P
0.05470C0 (4
a2562700 P
0.0555800 P
C.0573100 P
043596300 P
(aN590700 P
0.0575800 P
0.0616500 P
0.0632100 P
0.0659200 P
¢.n6857%6 P
0.0716799 P
0.0702200 P
0.07555G0 P
J.0761895 P
0.0846300 P
(-1054600 P
0.0918900 P
Us1043269 P
0.0787292 P
N.NB36400 P
0.09264CH P
043806600 P
0. 0846900 P
-e047430C0 PP
-0,05457300 PP
=-0.11420300 PP
~0.0285600 pp
-3.0253965 PP
-0.1242600 PP
-1.0244309 PP
-N.0285500 PK®
~-C.N286902C PKP
~CaN250200 PKP
~0.0225700 prP
—=7.5165400 PxP
~2.N153900 PKP
-Da0154600 PKP
-".9160500 PKP
-0.0139700 PKP
~0.0122100 PKP
~0+0064500 PRP
57030500 PKP
0.2025300 PKP
0.5074100 PKP
09095400 PKP
faNl1U4600 PKP
0«0114700 PKP
Ce72506Cy PKP
0.0196000 PKP
00239000 PKP
5.02057C0 PXP
=0.0060300 PRKP
0aC132000 PKKP
11eN116800 PKKP
Ce0196509 PKKP
n.%3238300 PKKP
0,0278000 PXEP
~1%.0361200 SKp
-N.03815C) SKP
~\"e 1332290 SKkp
—1.1234802 SKP
~2.13595C7 PCP
-2.72339000 ece
TABLE 3.1.3

LAT

IN
23S
265

1IN
185

15
13§
17s
118
12N

45
10N
37H

on

7S

s
20N

2s

n
41N
45N
35N
28N
36N
37N
35N
39N
36N
35N
36N
44N
39N
43N
36N
38N
41N
39K
46N
14N

9s
5S
20K

25

SN
L3N
245
255
28S
328
145
16S
195
235

BS

5S

9s
23S
36S
428
308
31s
46S
59S
568
558
54S
16S

65
11N

45

75

7S
195
195
18S
225
52N
514

23

(Cont.)

LON

30w
13w
28E
26W
13w
24W
14w
29E
34F
43E
35C
3SE
36E
18w
13n
30E
39E
13w
30E
33E
34E
33€
33E
11w
29E
27E
28E
4W
24K
13
12€
15€
17E
22E
21E
20E
24E
27€
145E
159t
152€
121E
132E
126E
121E
176+
180w
177w
179w
167€
174w
179w
172€
158F
152¢€
130E
113k
1U3hk
90N
TlH
2%
T5W
26w
30m
2h
27E
73u
131C
121E
142t
148C
154€
175n
176w
168t
170€
174n
158k

REGION NUMBER AND NAME

496 Ce. MID-ATLANTIC RIDGE
410 SOUTH ATLANTIC RIDGE
584 REPUBLIC OF SOUTH AFRICA
46 Ce. MID-ATLANTIC RIDGE
410 SOUTH ATLANTIC RIDGE
406 C. MID-ATLANTIC RIDGE
410 SOUTH ATLANTIC RIDGE
580 RHODESI A
577 HALAWI
555 HESTERN ARABIAN PLENINSULA
573 TANZAMIA
558 ETHIOPIA
366 TURKEY
4U6 C. MID-ATLANTIC RIDGE
408 ASCENSIGN ISLAND PEGION
572 LAKE TANGANYIKA REGIDN
555 WESTERN ARABIAN PENINSULA
437 NORTH OF ASCENSION ISLAND
568 UGANDA
366 TURKEY
361 CRIMEA REGION
3arz CYPRUS
553 UNITED ARAB REPUBLIC
402 NORYH ATLANTIC OCEANR
366 TURKEY
369 DUDECANESE ISLANDS
366 TURKEY
385 STRAITS OF GIBRALTER
370 CRETE
396 ALGERIA
545 NORTHERN ITALY
390 SOUTHERN ITALY
383 YUGGSLAVIA
368 SOUTHERN GREECE
364 GREECE
391 AL BANIA
365 AEGEAN SEA
358 RUMANILA
216 KARIANA ISLANDS
193 SULOMON ISLANDS
192 NEW BRITAIN REGION
248 PHILIPPINE ISLANDS REGION
196 WEST NEW GUINEA REGION
259 HINDANAD, PHILIPPINE 1S,
2593 MINDCRC, PHILIPPINE IS.
171 SOQUTH OF FIJI ISLANDS
1Tl SOUTH OF FIJE ISLANDS
177 KERMADEC 1SLAKDS REGION
179 SGUTH OUF KERMAUEC 1SLANDS
186 NEW HEBRIDES 1SLANDS
173 TUNGA ISLANDS
181 FIJl ISLANDS KREGICN
189 LOYALTY ISLANDS REGION
193 SOLOMUN ISLANDS
192 NEW BRITAIN REGION
290 TIMOR SEA
685 EASTER [SLAND REGION
692 SOUTHERN PACIFIC UCCAR
692 SOUTHERN PACIFIC CCEAN
135 NEAR COAST OF C. CHILE
136 CENTRAL CHILE
144 NEAR COAST OF S. CHILE
153 SUUTH SANDWICH IS. REGION
153 SOUTH SANDWICH IS. REGIDN
419 SUUTH ATLANTIC RIDGE
439 SOUTH OF AFRICA
115 NEAR CUAST OF PERU
281 TANEHBAR ISLANDS REGIUN
254 PANAY, PHILIPPINE ISLANDS
2)2 NEW GUINEA
207 EAST NEW GUINCA RLGION
193 SULOMON ISLANUS
173 TONGA ISLANDS
181 FIJI ISLANDS REGION
146 NEw HEBRIDES 1SLANDS
189 LOYALTY ISLANDS REGION
7 ACREANUF JS., ALEUTIANS

218 NEAR EAST COAST KAMCHATKA

Coherent Array Beam Deployment (Set 411). Valid from 16 Feb 1973.
(Sheet 4 of 4).



Beam Set 411 (02/06/73) Part II
BEAM NO ux [(S/KM} Uy {S/KM)  PHASE AT LON EEGLON NUMBER AND NAME
1 0.018S930 -D.091390) P 83N T 641 NORTH OF SVALPARD
2 -0.0638190 -1,0873700 P 73N SSE 648 NOYAYA ZEMLYA
3 0.0294000 ~taL634400 P 6LN 152w 2 SOUTHERN ALASKA
4 Q.0 18500 ~-0.Q5757C0 p 54N 163n 12 UNIMAK [SLAND REGICN
] -0.0184800 -1.0557100 P 52N 178w 7 ANDREANKOF 1S.e ALCUTIANS
6 ~0.2205266 -3.9558723 P S6N 162F 218 NEAR EAST COAST KAMIHATKA
7 0.2247009 -"N545309 p SN 13Uh 25 VANCOUVER 1SLAND REGION
8 -0.21519G0 ~-0.0542303 P 52N 172¢€ 5 NEAR TSLANDS,; ALEUTIANS
9 0.0382910 -0.0498%00 P 44N 111h 458 HEBGEN LAKE REGION
10 =0.06997G0 -1e0529800 P 61N 67t 335 URAL MOUNTAINS REGION
11 -0.00282200 -0.2488500 P 47TN 154E 221 KURILE ISLANDS
12 -0.03686555 -0e04317472 - P 43N 144C 224 HOKKAIDO, JAPAN, REGION
13 =0.93%6760C0 —1¢24264C0 P 56N 111E 3217 LAKE BAIKAL REGICN
14 0.0347970 -0.7412400 P 31N 114w 49 GULF OF CALIFURNIA
15 =-0.03794719 ~"a7338200 P 31N 142c 211 SOUTH DF HUNSHU, JAPAN
16 -0.0339030 ~1aN294600 i 18n 146C 216 MARJANA [SLANDS
17 0.U3430LLC -N.22831J0 P 19N 159w 53 REVILLA GIGED(I 1SLANDS
18 -0.0456800 -).2269000 P 27H 129E 238 RYUKYU ISLANDS
19 00547600 -0e2272300 ¥ 3TN 115t 658 NURTHEASTERN CHINA
29 ~-0.96395300 -0.127230) P 61n S56E 335 URAL KOUNTAINS REGIDN
21 -0.3493600 -2au21770V P 230 121E 244 TAIWAN
22 T =0,N729899 -(1.72381C0O p 54M Bl 326 CENTRAL RUSSIA
23 0.23715109 -1,2193800 P 584 33w 452 NURTH ATLANTIC OCEAN
24 0.0425229 ~-2177776 P 148 92 69 REAR COASYT OF CHIAPAS,;MEX
25 =C.0442820 — 1. (1635C) P SN 126€ 259 MINDLHNAD, PHILIPPINE [S.
2¢ -G.0530709 =ve XISS100 P 37N 96t 325 TSINGHAL PROUVENCE, CHINA
27 -0.2486123 =1.0126903 P 424 E6L 332 NURTHE RN SEHKTANG PROVa
28 =0.1.:05400 =0haN126°2CYH P 58N 50t 124 W STERN RUSSTA
29 -0.9415821 - 3050763 P 23N 94F 294 BUPHA-INDI A BNRDER PEGION
30 -0.u718459 =~1,2025397 P 394 T78L 321 SOUTHERN STNXKLANG FPROV.
3t -0.76780221 L id P 8> 10580 282 SUUTH OF JAvA
32 =N.35650350 J.001275CU 4 9y g4t 7ué NICUBAR 151 ANUS ReGION
33 Q.D57TA530 162520207 P 19N 65h 9 PUERTU RICO RIGION
34 =-0,5uLB59CIN 10026400 P 29N 61C 31lv NEF AL
38 =-0.0411P% N.00268366 P L1 12t 716 KIRGIZ S5p
36 =0.0:2391a3 10026000 P 52N 55t 335 URAL MOUNTAINS RECION
37 =Q.1 55567 1e30617C) P 55N GHE 124 RESTERN RUSST2?
38 ~0.NT4TTHES 2.00/6149 [ 3714 Tit TLY AFGHANT aTAR=USSR BORDEIN
39 = 729600 Ne 149822 P IIN 69L 710 PANLISTAN
40 -0.131520 5eN158CO0 P 530 L4E 124 WESTCRN RUSSIA
41 -0.2663930C Te 22107200 (4 48ia 4 8L 336 HESTERN KAZAK# SS5R
42 0.0796000 202276090 P 46N 28w 433 NURTH ATLANTIC RIDGE
43 -0.2772059 f14123220) P 35N 59 348 IRAN
44 0.0733145 N e12253965 P 36N 36w 4.3 NORTH ATLANTIC RIDGE
45 ~0.5522820 a126590) P 5 68% 426 CHAGOS ARCHIPZLAGU REGION
48 N.0483880 (1.0330154 P 101 420 453 NURTH ATLANTIC RIDGE
47 =-0.0725020 Vat)3240G3 p 28N 55C 353 SCGUTHERN TRAN
48 -0.0807820 J.3298Q) P 43M 450 337 EASTCRN CAUCASUS
49 -0.1¢22270 1e7349200 P 15N S6LC 417 ARABIAN SLA
50 -0.0732000 1e14 56007 P 34N 46t 347 WESTERN ITRAN
51 0.J132190 teNGR549) P 18S 13k 410 SOUTH ATLANTIC RIUGE
52 -C.0%16939 L e57120) P 12N 43t 555 BESTERN ARABIAN PENINSULA
53 C.D2Z58370 17550400 P [} 18w 4.6 C. MIC-ATLANTIC PRIDGE
54 ~0.0279400 101562700 4 15 3ut 572 LAKE TANGANYIKA RLGION
55 =0.351199" 1.5575000 P 45N 34C 361 CRIMEA REuLIUN
56 Ce0441CCO V. 3659290 P 36N 11w 4.2 NORTH ATLANTIC OCrAN
S7 -2.24529)9 ‘e V716799 P A5n 27t 309 DUDECANESE ISLANDS
58 -C.3%614%00 tatiT2220 P 39N 28C 366 TURKEY
59 ~C.53136870 “a"836400 P 3RN 21C 364 GREECC
69 -~0.01351°0 ~a 3225702 PKP 325 179w 179 SOUTH OF KERMADEC ISLANDS
61 -N.21702)C ~.a16540) pPre 145 167C 186 NEW HEBRIDLS ISLANDS
62 =00 B4GIQ -%e)1481072 Prp 245 175m» 173 TUNGA [SLAKULS
67 =0.32013%0 -1.11221C) PR ss 152¢ 192 NEW BrRITAIN RLGIOU
6% =027 13522 DeM20N62) PEP %9S 26w 153 SUUTH SANOWICH 1S. REGIUN

TABLE 3.1.4

Incoherent Array Beam Deployment (Set 411). Valid from 6 Feb 1973.




Event Processor Operation

General Considerations

The EP operation in this reporting period was charac-
terized by continuity and stability, and the analysts
have further improved their skills. Still, a number
of important changes have been implemented of which

the more important are

= The filter setting has been regionalized and
made a function of beam number.

= The processing method, beampacking or beamforming,
has also been regionalized. Correlation is now
dropped completely in on-line operation.

= The EP plotted and printed output has been stream-
lined, thereby reducing the paper output to 1/3

of the previous amount.
Details of these and other changes are given below.

Table 3.2.1 shows the number of detections processed

by EP and what were the decisions of the analysts.

Analyst Classification Yuher 9f Percentage
Processings

Accepted as events 3899 50.0
Rejected as being

-~ Noise detections 1743 22.3

- Local events 1110 14.2

- Double processings 601 Towd

- Communication errors 449 5.8
Sum processed 7802 100.0

TABLE 3.2.1

Analyst decisions for detections processed by EP during the time
period 1 Jan - 30 Jun 1973.
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The numbers are fairly similar to those for the pre-
vious reporting period, although the number of accepted
events has increased slightly and the number of noise
detections is somewhat reduced. Around 200 (or 3%)
fewer detections have been processed by EP, reflecting
that the EP processing thresholds have been kept around
the same values, 3.6 for Partition I (coherent) and 1.6

for Partition II (incoherent).

The automatic DP bulletin mentioned in the previous
Operations Report has from 18 May 1973 been distributed
by Telex to seismological institutions in Scandinavia.
The bulletin, which is entirely based on DP data, is
sent out every workday morning covering the previous
day. In this way the receiving institutions have a
reliable list of epicenters already when they start
reading their own seismodrams. 7T.e response indicates
that the bulletin is greatly appreciated. Fig. 3.2.1
shows a sample copy of the DP bulletin, which on an
average reports 20% less events than the final weekly
bulletin, and contains around 10% false alarms. Being

100% automated, this is considered fairly satisfactory.

o $0e e o e o e e S B e = . o b

During this reporting period EP was up 40.3% of the
time, according to Table 3.1.2. This is 5.5% less than
for the previous period, while the number of processed
detections has decreased by around 3%. This reflects
that the computer usage from EP now is stabilized, and
at a level where a sufficient amount of computer time
also is allocated to other purposes. The problems

with the plotter capacity which has been reported on
previously has now been eliminated, and for two reasons:
(1) a second plotter has been installed, (2) the EP

plots have been reduced to 1/3 in size.
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Twice during this period, writing of EP-data to the

TAL file on disk stopped completely. Both times the
reason for this was that the Event Processor went down
while writing to the TAL file, but before it was able
to reset the status of the TAL file records from "being
filled" to "data to be transmitted". The records were

both times reset by an off-line program.

The designed accumulation of EP output on the Event
Tape, together with the simultaneous use of this

tape for editing, leads sometimes to loss of data

and extra work for the analysts, when a bad tape drive
or other hardware problems make the tape unreadable
when it is nearly full. To avoid this problem, backups

of the current Lvent Tape are taken at regular intervals.

e e o - b St S s Pt et o s B et A e e 076 S e ot S Som bam e

The following chronological list shows the major

changes made in the EP software in this period:

6-8 February

The logic of using filters was changed. The filter
base was reordered to include, besides an all-pass
filter, a comb of filters with center frequencies
from 1.8 Hz to 3.4 Hz all with bandwidth 2 Hz. The
EP-controller reads a filter indicator from the Beam
Location Table entry (byte 17) corresponding to the
detection, and places this indicator in the Short
Period Variable file record 1. It is subsequently
read by the packages using the STFILT filter base,
using the indicator as input to STFILT, to retrieve
the desired filter. 1In this way the choice of filter
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in EP is made dependent on the detection location.
The Rerun Package was changed to incorporate an option

for choosing a processing filter.

8 March

The lower threshold in SNR for events that should use
the correlation refinement procedure was raised to 1000
in absolute value, thereby effectively preventing any
event from using this procedure. Instead, all the
events will use beampacking. However, the correlation
refinement procedure still is available as an option

for Reruns.

19 March

A table was inserted in the Event Processor Controller,
giving upper and lower beam numbers for specific regions
in both partitions, and the corresponding U-method

code that should be used for the corresponding region.
In this way, events from specific regions may be pro-
cessed all in the same way. The table was initially
only used for the Mediterranean area, with the U-method
code equal to zero (use detected location, no refinement).
This is done because any refinement procedure on events
from this area usually gives a poorer solution than the
original detected location. The EPX number of the

event was added to the lines in the bulletin printed

during a 'publish' mode of Job Step 3.

10 May

The default of U-method code for Reruns was changed
to 2 (Beampacking). Various changes in the Job Step 3

packages, to 'streamline' the output:

- The high rate tape number appears on the DB File

report for each event processed.

- The Parameter Report is not printed when Job Step 3

is in a 'publish' mode.
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- The Plot Package was modified to give as output
a plot with all the traces in one panel. The
text is turned 90 degrees and put in front of
the traces. .

- The Summary Report Package was modified to give
out a shortened Summary Report for all on-line
events not using the correlation refinement
technique (all events). Reruns will still have

the full Summary Report printed out.

EP Performance Statistics

Table 3.2.2 shows the number of events reported by
NORSAR on a monthly basis, together with a comparison
with NOAA, The same is shown on a daily basis in Fig.
3.2.2. The large number of events in June is due to
earthquake swarms from Kamchatka and Japan. The daily

average for this half year period is 19.9 events.

Table 3.2.2 also shows the location differences between
NORSAR and NOAA, and starts at Oct 1972 since the
previous Operations Report gave the results up to Sep
1972, The results are not much different from those
reported previously, although it is possible that a
slight improvement can have been introduced by the new
location corrections implemented in the beginning

of December 1972. However, the final conclusion here

cannot be made before more data is available from NOAA.



NORSAR

llNQRSAR/NOAA Location

978 - 884

AT ’ NORSAR/NOAA Comparison

Number of Events DO<A<180 s Difference (km)

' NORSAR | NOAA | NORSAR || 309<A<90°

0°<A<1809 30°<A<90° ‘only only & NOAA Events 50% 90%
Oct 72 . 496 399 324 142 147:0 93 140 380
Nov 72 427 349 245 165 179 97 160 640 -
Dec 72 708 625 322 267 381 198 120 300
Jan 73 487 ; 401 27% 174 2 14 126 140 440
Feb 73 502 412
Mar 73 581 489 -
Apr 73 519 478
May 73 479 . 389
Jun 73 "

comparison with NOAA.

TABLE 3.2.2 :
Number of events reported by NORSAR Oct 72-Jun 73 and

LE. =



NUMBER OF EVENTS
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Fig. 3.2.2 Daily number of reported events vs. day of year
for the time period 1 Jan - 30 Jun 1973.
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Change Control Board (CCB)

The CCB makes decisions on Change Requests and initiates

investigations of reported discrepancies. Board members

are Operations Manager, Chief Programmer, and Chief

Data and Systems Analysis, with other personnel attend-

ing as required. CCB meetings are held whenever there

is a reasonable number of changes/discrepancies to

review, or if an immediate meeting is required based

on the judgment of one of the permanent members. Change

Requests and Discrepancy Reports are filed by the board's

secretary. An updated printout ot status is presented

at each meeting. Table 3.3.1 shows the activity of the

CCB in the period.

NUMBER OF REQUESTS FOR EACH STATUS CODE

Status pr Status pr
31 Dec 72 30 Jun 73
A 219 231
B 0 0
K 23 23
D 3 <)
E 46 49
I 19 23
L 3 3
R 2 2
U 1 1
W 1 1
Code: A = Has been accomplished
B = Is being implemented
C - Has been cancelled
D - Has been deferred, but
will be reconsidered
E = Has been adequately
explained or answered
I = Is being investigated
L - Low priority
R - Has been rejected
U = Is presently unresolved
W - Is waiting for implementation

TABLE 3.3.1

Change Control
(Reports closed before 31 Dec 72 not included)



Month

NORSAR

NORSAR/NOAA Comparison

Number of Events 00<A<180°
& & o 8 NORSAR NOAA NORSAR
07<A<180 307<A<90 only only & NOAA

NORSAR/NOAA Location
Difference
3009<A<90°

Events

50%

90%




3.5

= A

Seismic Data Exchange

Distribution of the weekly seismic bulletin continued
as before to about 50 institutions in 17 countries.

Bulletins are received regularly from 9 institutions.

NORSAR data tapes were distributed to the following
in the period:

E. Rygg, Seismological Obs. 4
University of Bergen
E. Hjortenberg, University 2
of Copenhagen
SDAC 179
Visitors

Nordic meeting on detection seismology, 30-31 January.

Eight visitors from Denmark, Finland and Sweden.

Col. Wallace (AFOSR), Lt. Col. Stevens (EOARD), Capt.
Rourke (AFOSR), Col.Heath (ESD) - 7-9 February.

A. Christoffersson, Univ. of Uppsala, Uppsala, Sweden,
12-23 February, 13 June - 7 July.

I. Noponen, Seismological Institute, Helsinki, Finland,
16-25 February, 10-20 June.

E. Hjortenberg, University of Copenhagen, 21 February-
14 March.

W. Best, AFOSR, and Capt. Wilke, AFOSR, 10-14 April.

J. Capon, MIT Lincoln Lab, 16 May-4 June.

D. Doornbos, Vening Meinz Lab, Utrecht University,
Utrecht, the Netherlands, 12 June-27 August.
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J.M Vermeuleen, Utrecht University, Utrecht, the
Netherlands, 18 June-to date.

N.M. Desourdy, Bolt Beranek and Newman, Inc., 11 June-
2 July.

P. Kirstein, University of London, and L.G. Roberts,
ARPA, 26-27 June.

Col. Kuehn, ESD, 27 June.
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