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Roadmap

= Near-Source Infrasound is an important part of understanding
signals detected at greater distances

= Several current projects related to source physics
= The Source Physics Experiment
= Humming Wombat

= Limitations and Challenges

= What does this mean for our science and what are the next
steps
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Near-Source Infrasound is an
important part of understanding

signals detected at greater distances




Motivation rh)

= The ability to detect and monitor for various sources both
man-made and natural

Nuclear and chemical explosions
Artillery

Aircraft and rockets

Bolides

Tornadoes

Hurricanes

Wind Farms

= Not always able to deploy within the “near-source” region

= Must be able to make determinations about the source after
propagation
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Several current projects related to
source physics:

The Source Physics Experiment

Humming Wombat




The Source Physics Experiment ) .

Infrasound Station Locations for SPE

Northeast corner of the
Nevada National
Security Site (NNSS)

Various underground
explosions in the same
source hole

Network of 8
infrasound arrays
consisting of 32 Hyperion
sensors

Additionally, surface and
borehole accelerometers,
geophones, and broad-
band seismometers

Latitude

37.225
e Ground Zero

3 A |nfrasound Array
37.22 : A 1 km Contours

37.215
37.21
37.205
37.2
37.195
37.19
37.185

37.18 | %

-116.08 -116.07 -116.06 -116.05 -116.04 -116.03
Longitude

http://d3vvI31cy8gagb.cloudfront.net/282_ear/approximatenoiselevels.jpg 6




The Source Physics Experiment ).

SPE-2 Waveforms (Filtered 1-5 Hz) SPE-3 Waveforms (Filtered 1-5 Hz)
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= Use data from surface accelerometers to get ground motion

DTRA Surface Accelerometers
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Set up a grid and interpolate/extrapolate the accelerometer data

« & B

MHarthing (m} Easting {(m])
Accelerometer Traces - SPE-N-2

B8l E

Amplitude (misy  Aeceleration {mish)

i T im
Timae (s)

- b

CEREZEERLEEES

Interpolated Acceleration Surlace at: Time: 0.001 & E Interpolated Accoleration Surface at: Time: (L0256 s

Ew

Northing (m) Easting {m}
Acceleromatar T_r-u_i - SPEH-!

« 0§

a4
a

Amplitude (m/s?)  Aoceleratl
[

& B

[T

Amplitude [I'I'I.I'-I’} Acceleration hﬂ"‘al
¥

(] i in T B A e
Time (8} pre

Imerpolaled Acceleration Surface at: Time: (U036 &

« i1

]
|
111

=

Time (s)

Interpolated Acceipration Surfsce at: Tima: 0.06 &

- .

g
&
3

Easting {m)

E’
§

Amplitude II'I'I’_I’EI Acceleration ‘llh"li}

Time (s}

Interpolated Accoleration Surface at: Time: 0.08 s

« 51

.ﬂ.

- -

Northing (m) Easting (m])
Accelerometer Traces - SPE-N-2

= I[*i ]

Amplitude (mvs®)  Aceeleration (m/s’)
| 3

L] o (]
Time (s}

Interpolated Acceleration Surlace at: Time: 0.114 8

il

Acceleration (m/a’)
)

Amplitude (mfs’)
-"_‘ﬂ-
g'-’-.
|
E

. o m
Time (s}

Amplitude [m‘] Acceleration frl‘ll'i,I
8 . 6§ &

Interpolated Acceleration Surface at: Time: 0,188 s

- -
Narthing (m} Ensting {m)
-
-

Interpolated Acceleration Surface at: Time: 0.368 5

.
-

Acceleration (m/s”)
]
|

« 0§

Amplitude (mde®)
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SPE 3 Observed vs. Synthetic Waveforms - Filtered [1-5 Hz
= |ntegrate the Y [1-5 hal
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Humming Wombat )

« Central New Mexico at the
Energetic Materials
Research and Testing ) PN 4
Center at New Mexico Tech =&/ , .3 S
. G — l NE £40 problematic
« Similar surface explosions [ e 4“% 0N
over several seasons ' bid
« Large network of infrasound ¥ oW
blast sensors, near-field and : @ 5 i
far-field arrays
- Additionally, broadband BN N T D . &
seismometers and other TN SR o s : ,3 “%0@:31993*._
equipm ent our Guide , ' imagery Date:(4/8/2013( | lat, 34.688363° lon -106.671270°elev, 1740m| eye alf|625.80jkm
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Humming Wombat Explosion Signals Detected at Sandia FACT Array 110 Km at 206 Degrees Back Azimuth
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Sensor Tech ) e
Inter-Mountain Labs (IML-ST) Chaparral (CP25)

Electrical Connector
with cap

Acoustic Inletz

Inter-mountain Labs. 555 Abraska, Sheridan, WY 82801 http://bric.postech.ac.kr/upload/geditor/201010/0.15810600_1286701047.jpg
(307) 674-7506 http://www.intermountainlabs.com/

C - 82000 Hyperion (IFS3000)

Seismically decoupled
versions available or
soon to be

Very near-source
overpressure sensors

. . . . . . . Hyperion Technology Group, Inc., 3248 West Jackson Street, Tupelo, Mississippi 38801
http://www-dase.cea.fr/public/dossiers_thematiques/microbarometres/images/mubaro.gif 6628230600 hitp://wwwhyperiontechgroup.com 1




Detectability Issues ) .

= Detectability depends on many factors

= Yield/Size of the event Poer Spectral Dersty, Jan 04 2003, 08:00
= Above vs. below ground : | . .%E%EEE....
= Frequency range ; | o
= Microbaroms (0.1 — 0.5 Hz) h:
= WIND!!!
= Wind reduction systems lg
wig'magéby“.”"t?”.G?f?eﬁ%. _____ I
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Raytracing Northern Hemisphere winter
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Wind Reduction

Current State of Windscreens
= |MS Pipe Rosette

=  Porous Hoses

= |RIS “Puck” in Gravel

. Infrasound Monitoring for Atmospheric
=  Wind Fences Studies (2.18) pg 59
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Amplitude vs. Distance

Filtered (1-10 Hz) Amplitude vs. Distance for SPE-N-1, 2, & 3 =  Amplitudes vary between SPE
' 1,2,and 3
10' | =  Amplitude variations are yield
related

=  Peak vertical acceleration for
SPE 3 are 2/3 that of SPE 2
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Amplitude vs. Distance ) .

Filte@ (1-‘.'0 Hz) Arlnp!itudtle v.'sr.I Distance for SPE-N-? = Am pll tude
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Path Forward )

= |nvestigate whether or not porous hoses are necessary at these distances
= Porous hoses attenuate amplitude and add a level of complication to analysis
= Deteriorate in the sun, leading to porosity changes

= Account for wind in the short propagation to determine if it improves solution
= This should be investigated but may prove not to matter

= Continue to model the source using infrasound to better match the shape of the
observed wave
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Questions?
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