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In this study we are going to present results of global coherent infrasound measured at IMS infrasound stations Fig. 4: For 16 a the detections are shown as function of time and station azimuth, the centre frequency is 360 L 5.00
and its correlation with atmospheric dynamics. A new implementation of the Progressive Multi-Channel colour coded; whereas each detection is equally treated as a single dot. Here infrasound arrays 1522 (4- 330 J1 B
Correlation (PMCC) algorithm enables characterization, with a single processing run, of coherent noise in log- A) and IS26 (4-B) are considered. At both sides mb-signals are the dominating features. These signals are 300§ |f 200
spaced frequency with one-third octave bands from 0.01 to 5 Hz. Such a new array processing algorithm following a seasonal variation, which is clearly underlined by under-laying effective sound speed ratios ﬁ270- | 1.00
enables a better characterization of all received signals in their wave parameter space (e.g. frequency-azimuth (ratio of phase velocity plus wind speed between its maximum in the stratosphere and the surface) of the g2e0- 50
space, frequency trace-velocity space). This, in turn, enables more accurate signal discrimination, and source prevailing directions as grey shades. These ratios are obtained from ECMWEF profiles at the station sites 2210 -
and propagation studies. We are currently performing re-processing of the entire previous IMS infrasound and they provide a 15 order estimate of the detection capability of remote infrasonic sources, where the 5% 020 &
database covering the time period from January 2003 to November 2018; whereas the number of stations has light grey colours indicate ratios above 1 indicating a stable stratospheric duct. % b0 0.10 2
increased from 8 to 51. The obtained results clearly indicate a continuous spectrum of coherent signals at IMS While in New Caledonia 1S22 is mostly characterised by natural phenomena (surf noise, volcanoes, mb- & 120
previous re-processing approaches as well as the standard IDC products. blasts, dams, and super-sonic aircrafts). Therefore the distribution in station azimuth at 1S26 looks more o 0.02
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In addition to that, such a processing allows to monitor the station’s state-of-health status. For 360 gy w1l
r— . s —— - 2057 1.B ' approximately 2 a (2008 — 2010) one element of the four-element 1S22-array was not in operation, RN it B o L 4
ST o R Egg | yielding in a clear reduction in the number of detections during that time. Moreover, wave-front 300 L4 11.2
- |s!>3 e S . ST | 1297 parameter are indicators for an appropriate station design and correct co-ordinates 270 | 4 i
- Agsed - " % 7 “dnl 1509 - = ~
| " PR 1S16 " sha IS10 360 2000 360 2000 8240 blo
e A ey SRS L S 3-A—1S22 = 210 A
3OONS_§ . SE7. - "f__”"i"“_|s§1 1542 - 1578, Q.- 1S30 = 21ar 200 1000 . 1000 E w0 | 2
1S59 Sy L ST 1 ; IS60 I%%Si > 500 »w o 500 < 5
0° | sho e, o ST I NG T £ o P | <
S21 1550 53774 155 e 1540 1522 - = ’ 00 &5 — 2120 0.9 2
1524 FUETRWE S35 /1533 IS 67 11552 1252 & £ 180 - S £ 140 o * &
30°S - IS13 ISzll 1S4 7 3 J 1526 I 100 5 3 L00 ‘= 90
-y 1549 0 15H5 g 1250 I S 2 s 2 60 0.8
_ 1536 S 10 2 S0 - __ |
coos | < 1523 i E% s B_ p— 0 3 5 50 5 o
¥ | sB3 _ _ 1534 60 20 &0 20 o N o e s L fi il _
1527 IS!?'S Eg%: i|||| i ! _-d 2003 2005 2007 2009 2011 2013 2015 2017 2019 >
, | , . , | . 539 - I N ‘ 0 B 0 10 ° 3 | 1 0 0
= 5 5 5 o = 5 5 " 1S40 - m | 10 10 10 10 10 10
180°"W 135"W 90"W  45°W 0 457E 90"E 135"E 180"W :gﬁ% - 1NN N !fl | Frequency [Hz] Frequency [Hz]
Time [a] 1543 - 360 2000 360 I — 2000 I " & f. d 1
I S T S ga | 3-B — 1S22 3-E — IS | conciusions INAINES
e 1246 L 1000 ‘ | 1000
1547 - NIRRT B 300 300 o _ _ _
0 40 ) a8 | 3 500 4 B 500 For characterizing the coherent infrasound noise field the re-
230 . EE; | '"' = g 2 - processing of the IMS infrasound data provides an ideal basis.
© o 5 200 5 200 g . . . .
2 20 ] 223 [ o : : £ 180 S Ee0 : Since the new bulletins permits a more accurate estimate of
- Egz— . g H0 % g H0 g signal parameters (e.g., frequency, azimuth, trace velocity) the
» - L -5 120 = 120 . . o . . . .
1-C . @ E—— - * 2 B * 2 identification of new sources, especially at longer periods like
% 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 2003 2005 2007 2009 2011 2013 2015 2017 2019 60 55 ol I, 5 maw-signals, and, generally, a better discrimination of between
_ . . N o , . . - . interfering signals are enabled. Also the quality assessment of
Fig. 1: In 1-A the currem? status of th.e IMS’s /nfrasc?und nf?twork is show17, V.d'enote certified a.rl.’ays pro.wdln.g 107 ul):-rlequency[Hz] 10?2 mF-:equency[HZ] 10 stations is improved. Overall, it has been found that:
data and V planned stations, respectively. On a daily basis the data availability of all 51 certified stations is o 000 o 2000 1. signal detections exhibit systematic variations correlated
displayed (dark gray in 1-B). In average ~50 % of the current n.etwork provide?s data for more than 10 a, and at 3-C —1S22" | . 3-F —1S33 . with global atmospheric dynamics;
least ~90 % of the network has been in operation for 3 a, enabling global studies (1-C). 5300 o 5300 L 2. some source processes (e.g., mb and maw) also show
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0.5 : - : | 10.5 zj-‘cp respective{ly)' whereas Fig. 3: Considering the frequency distribution of detections made at stations 1S22 (3-A to 3-C, config. 2-A 5.2 1/3 ocr;cavebprocess.lg.g algorlthms out.perform: Fhfe othgr
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0.1 : : : 10.1 allow broad-band analysis and station azimuth provides a good overview for comparing the standard IDC results with our new ‘;C;E'V'ty (natural and anthropogenic) at infrasound arrays.
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frequency artefacts are reduced, and new long period signals like maw signals are resolved. for Atmoshpheric Studies, 2" Edition, Springer.
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