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the CTBTO several techniques have been listed, to be tested for Increased power density | Spatial change in | amplitude ratio of | Surface wave | attenuation, incidence dispersion, Body wave Velocity The scattered wave is dominated by the primary 10.08
. . . . . ' I I I ' ' ' I Itv- " 1 0.00
s prpose inclding those eying on cavy resonances,  MeE o ey | el amlde Wil g | dpasen | ndoconvrios | Ster vty mory | cnee scaterd pubie. Zooming it the cod of the
: : | ! ! ! rimary scattered wave yields a repeating sig- ~0.16
T_he table summarizes the meth_Ods_' the causative feaJFure_S that are to GZ compared with | frequency ranges Rayleigh wave Shear velocity- polarization, 3D-tomographic| Reflections Decorrelation P | f Y ot | b Y G f fh 5 tg ' ‘ ' ' |
aimed to be detected as UNE-indicators and the seismic sources more distant stations ellipticity depth profile dispersion, Shear velocity na _ rom Internal reverberations ot the acoustic |
that are used. Besides a cavity, the expected structural anomaly correlation, ... model Cavity. _ 000002
in the subsurface comprises also rubble and spall zones, which can | In th | domain those i | b T
- - - Local modification Resonance of Deeper features: | Healing of fractures, n the spectral domain those internal reverber-
be used as targets for seismological exploration. . L . - : : :
Causative of noise field cavity /rubble zone Near-surface variations (spall) rubble /fracture- | Ground water changes, ations cause resonance peaks, which occur in-
o . feature | by near-surface effects or spall layer or deeper features (rubble/fracture zone) zone, cavity Stress relaxation, side (blue) and outside (red) of the cavity. The
We are aiming at an evaluation of the proposed methods by the Consolidation . .
. C . . acoustic resonance frequencies f,; correspond ;
investigation of the complex wave field interactions at an UNE test . . . 0 Lttt i g g L
. . . P d Original to acoustic Neumann eigenmodes of the cavity. 0.6] A
site through forward modeling and analysis of data collected at a Frocesses aroun rigina | | o | 04 M _
natural analogue site. Data have been provided by the OS| division ~ >curce | chimney / rubble zone | energy from Passive or active Teleseismic, regional | | [ fom = J o/ (27R) ] Jom: Spherical Bessel function o0 : ' : 1 :
f the CTBTO of seismic or static effects teleseismic events surface wave and local events (incl. Ambient noise Vi acoustic velocity inside cavity Soy | _
Of the ' energy on ambient noise or ambient noise source body and surface waves) | - | o §§§§§ “ | “ ‘ “ ‘ ’ ‘ “ ‘ d ‘ d ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ l ‘ ‘ ‘ ‘
eyl Fropestng 0T L Lo Sh8 o | RN EE R AN NRRRRRE] 1

0.020 -

Kylylahti Dataset Ambient Noise Cross-Correlation
(P. Lindblom et al.) collected seismic data using the SAMS in- i i has been applied (spectral whitening, cross correlation of subtraces (15 Min.),
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The seismoloical institute of the Universitv of Helsink / 0 . Ll SV Cross correlation of ambient noise records revealed a strong non-transient source, which is dominating the cross
5 J ) correlations on a couple of days (Sep 08 - Sep 10 2016). Standard ambient noise cross correlation work flow for surface wave retrieval
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a possible target for testing the Resonance Seismometry methods. | ‘ | i f
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Location of non-transient source
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Dispersion analysis of the surface waves retrieved from
ambient noise cross correlation is done by frequency-time
analysis (FTAN) Right: preliminary dispersion curve re-

Presence of distinct frequencies

Spatial spectrograms show the presence of sharp spectral peaks at the northern profile (Profile 1). Temporal

spectrograms of single stations reveal the anthropogenic origin of the peaks. Left: Spatial spectrograms The distance D of the source and SRR — _ _
computed for 24h of data (Aug 31 2016). Right: Temporal spectrograms for stations 0511 and 0532. the propagation velocity v are deter- Y I sults for station pairs 0511-0537 and 0511-0539 .

mined for both profiles by a slant-
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stack of the cross-correlations. The

Profile 1 Profile 2

| : 0511 0532 traces are aligned by shifting with the ' | | ‘ | BlOCkage of surface wave phase Ax=350m
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acoustic source is depicted on the
satellite image and the red dot in the
station map.

For equidistant station spacing of 350 m along the profile, cross correlations
retrieve a surface phase at 0.12 s (corresponding to 2917 m/s). Right: Cross-
correlations filtered between 3 and 9 Hz. The Y-axis shows the midpoint
DT - DT & e Ioca.tion of eac.:h station pair. Between 1050 m and 1150 m the surface wave
IS v A vanishes. It might been blocked by underground structure.
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southern profile:
The spectral ratio of the averaged horizontal components and the vertical com- ) sz ) ) ) ) ) ) ) ) ) . )

ponents have been computed using GEOPSY (M. Wathelet et al.). Windows of : P s ] ] . i il iZ Z 12 iZ L o AR
15s have been selected automatically from 24h data by a STA/LTA anti-trigger. s oo ho koo A N Y e e N e N LA e \
For STA and LTA windows of 1s and 30s, windows with 0.18 < STA/LTA < 2.5

were used for the computation.
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