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Seafloor ambient noise
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(1) BEHEMDESE

Anisotropy and its temporal variation on the marine sediment

3 BBOBS CMG-3T (Guralp System Ltd.)

Observation period
-2010/7 — 2011/8
- The M9.0 Tohoku-Oki eq. on Mar. 11, 2011

Frequency band
2-5 Hz : noise notch ~2—-10 Hz

40.0°N (RIS 4 s A

o
36.0' N~ S

320 N-§

R
280" N R .

T40.0°E 144.0°E 148.0°E 1520°E

Tonegawa, Fukao, Nishida, Sugioka, Ito (2013, JGR)



Detection of anisotropy

Auto correlation function (ACF)
of ambient noise
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ACF using the NS polarized noise e
—the NS polarized S reflection  seatioor

ACF using the EW polarized noise *

—the EW polarized S reflection
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a differential travel time btw. the NS ‘//
and EW polarized S reflections

discontinuity
—anisotropy btw. the seafloor and
seismic discontinuity
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Fast direction : N25°E (Trench parallel)
Slow direction : N115°E

Travel time delay: ~0.05 s @ station A,
N/A @ station B
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Temporal variation of anisotropy

Red : Slow direction N115°E (Vs 1) A crack model
Blue : Fast direction N25°E (Vs // ) (Jakobsen et al. 2000, JGR)
Station A Tohoku-Okl
tation + On Mar. 11, 20° -water saturated crack
210 - ' : L : ) *biconnected

the degree of anisotropy
(before the earthquake)

ATs at fast direction

ATs at slow direction
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Rayleigh admittance (Ruan et al. 2014, JGR)
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AP(f) : differential pressure at the seafloor
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DONET data

Period of the used data oy @
DONET1 S
Jan., 2011-Dec., 2016 340
DONET2 DONET 2
Mar., 2016—-Dec., 2016 o N T

No. station : 51
22 :DONET1 — 200 M {EH *¢
29 : DONET 2

325 —
Records 2
-UD displacement \
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" pressure records 1340° 1345  13850°  1855°  1360° 1365  1370° 1375
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2011/1/1-2016/12/31
Magnitude: >5.0

Depth: < 50 km

Epi. Distance: 15° <A < 90°

-2 S/N > 1.5 (0.04-0.1 Hz)
- 30 s before P arrival
30 s after Rayleigh arrival

coherence £ v.s &4
> 0.9 (0.03-0.1 Hz)

= Depth (km) Total No. of events: 890/~1900
0 200 400 600



Processing

4e-06 |
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2R E(Z K Hadmittance

1) displacement records
removal of instrument response

2) Calculation of Rayleigh admittance
2 sets :
noise (microseisms) and earthquake

2e-06 —

Admittance (m/Pa)

3) Smoothing
Parzen window (0.01 Hz width) - | -
0.05 0.10 0.15
4) Stack Frequency (Hz)

5) Connection of the two sets
The connected frequency is determined by
coherence (> 0.9)



Non-linear inversion: simulated annealing

Cost (objective) function

v microseisms y earthquake
_ synthetic admittance:
E=w 21D =mWlw. 2 n0)-m()  pisperso (Saito, 1988)
i obs predict J ’
w,=0.6, w,=0.4

Iteration 3000 times
(1500-2000 - convergence)



Velocity updates

Initial velocity model: Nakanishi et al. (2008) Vp—Vs, p

, v(z,)—Av if a<0.5 a:random number (0 < a < 1)
v'(z,)=

v(z,)+Av if a>0.5 Av: 0.01 km/s in Vs

a velocity increment, Av, at a depth interval of 0.1 km

»

Vs
I

velocity gradient

differential velocity (above or below the layer) excesses 0.1 km/s

—no update for velocity model
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Temporal variation of LVZ
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LVVZ v.s heat flow
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How about DONET 27
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