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Possible Roles for Rotational Seismology 1n Cascadia?
P. Bodin, J R. Hartog, H. Tobin, W. Wilcock [all at Uni1v. of Washington]
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What is Rotational Seismology?
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Knotty Problem:
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Observation and analysis of the
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1
: 1000

156 2000

Vertical Ground Velocity

hypothesis T hered g

10/24/93 — Surface Rotations

1
Shallow Lake Bed B S (@ .u: i
-1

H N g T : : | < g &  Sediments Experienced Landers Earthquake, 1994 At -
- mn m N VA S o b < Huge Strains in 1985 : : . . T e

20 30 _ , " B S AP But remained “Linear”.

0 5 10 15 20 25 30 35 40 45 4!._.0 (seconds)

N ific Ocean 0 A " MY A o\ « ) s bl <N
< x ﬁ N \ i Time, s T-T~ (seconds) . o " S 1 SV ot i 1770 1775
m: m mmém.—nm m m . e o 95" 10/24/93 Vertical Gradients, o ) W -
s 100 km r .A,,.., 2 n .,...,A | AN - N :
e~ r " - H ! o N

twists, tilts, rolls, pitches, & yaws of

Displacement
um

Displacement, cm
Displacement

ground motions of seismic waves.

200

2z

50, - ) 40 80 120 cx " N
" o Coastal Uplift and Mortality of Intertidal Organisms / o ) ’ ! " 5 ™Inz _ 4L —
: o : Caused by the September 1985 Mexico Earthquakes g | il o = ‘N__” 40 80 4 120 160
. . ] i E 5 - = seconds
(a) at rest (b) acceleration  (c) rotation o 5\ e g, 10/24/95 — Surtoce Strains
: s | ° r
o A u J " B SR ‘

Michoacéan Michoacén

seconds
10/24/93 Vertical Gradients, 3(

Seismometer Shh : | ) 1] I " iy M o
S B . 5 i 12 p BRI ) E 80 1 160

O~ At

How do Rotational Motions Arise?

“Just shaking won’t cause breaking”
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Broadband Sensor Nonlinearity during Moderate Shaking cause n_<3m3_n tilt
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by Andrew A. Delorey, John Vidale, Joseph Steim, and Paul Bodin

Essentially: When ground motion not in propagation direc-
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great tiltmeters!
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What Could 6DoF Monitoring Sites Contribute in Cascadia?

RS’s possible contributions in regional monitoring using 6DoF stations leverage: \

o Its “mini-array” capabilities (replaces several instruments and function as an array) ﬂf&b@
Its ability to “correct” translational sensors. m =

Potential to better characterize actual ground input motions to structures and motions within them. m
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| i What Developments are Needed?
AbratinodStrings (tuning forks) P

TENS:

Needed developments include both hardware and software work:
e Higher sensitivity (at the low-noise model)

e Low power consumption & robustness

e Seafloor sensors
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Are There Examples of 6DoF Stations Contributing to Regional Issues?

Source Tracking % Tilt Correction (and noise reduction)
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Correcting the Background Tilt Signal
of the Horizontal Seismometer Using Spokarg
a Rotation Sensor TR oeur G A
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Chin-Jen Lin™', Chin-Shang Ku'®, Tsung-Chih Chi'®, Bor-Shouh Huang'®, Hsin-Hua Huang', and ; G A _ . w —
Chun-Chi Liu' | i E

* Basically: any place
you could use a
seismic array

6-DoF station
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Goal: Low power, robust, wide-band, vault-friendly, sensi-

tive (at the low-noise model), high dynamic range. Perhaps
one day: seatloor deployable.
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er denotes the uniform focal mechanism of
all subevents. The black ars ure directios 1 left subplot illustrates the surrounding four
stations which are used to derive rotational motions at the central station.
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Yes. It 1s overwhelmingly European Yes. But not many...yet! N T S | st




