Does f, from noise match f,
from ground motions?
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B Yes vs. No

v" Yes

Chavez-Garcia et al (1996) (6 sites)
Mucciarelli et al (2003) (1 site)

Rodriguez and Midorikawa (2003) (9 sites)
Haghshenas et al (2008) (104 sites)

Moya et al (2000) (7 sites)

Senna et al (2008)

Satoh et al (2001) (20 sites)




B Yes: CHAVEZ-GARCIA ET AL (1996)

* Region & site conditions
Northern Greece
6 stations on a hill

* Data
HVER: 68 earthquakes

0
(10 sec window around the largest "Ié
amp) H
0 —

HVNR: pre-event signal (5 sec) § 1

* Interpretation i :
Reasonably match each other @
Sta 8

Frequency [Hz]




B YEs: MUCCIARELLI ET AL (2003)

* Region & site conditions
Southern Italy
1 stations on lacustrine valley
Noisy industrial area

* Data
HVER: 132 earthquakes (full length)

HVNR-T: 674 noise records (big
enough to trigger seismometer)

HVNR: Use five of 1 min samples
* Interpretation
Good match btw HVER and HVNR-T

Good match btw HVER and HVNR
for f,, but not for amp.

HVSR
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B YEes: RODRIGUEZ AND MIDORIKAWA (2003)
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B Yes: HAGHSHENAS ET AL (2008)

* Region & site conditions
Europe, Caribbean, Tehran
104 sites
* Data
HVER: Earthquakes
HVNR: Microtremor, or extracted from pre- or post-event noise
* Interpretation
Very good agreement btw f, of HVER and f, of HVNR (81% of sites)

Disagreement at thick, low frequency, continental sites (low noise level; no clear peak from
HVNR)




. YES(?): Mova ET AL (2000)

Region & site conditions

San Jose, Costa Rica
7 sites (6 on soft soil, 1 on rock)
Metropolitan area

Data

HVER (thick solid): 68 earthquakes
(S-wave; 4 sec window)

HVNR (dotted): pre-event signal
(15 sec)

Interpretation

Bad match for 4 sites
Good match for 3 sites
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Full frequency range

B No(?): SATOH ET AL (2001)

§ 5-°H T ~.IIHI =TT 5
. . - @ a0 | o A
* Region & site conditions 5 ot e 2
- - > B -
Sendai basin, Japan g 10 p P =
20 sites (soft soil to rock) 5 - o q ¢
. 0.5 | |
* Data é‘ - ‘ - E
HVER: 43 earthquakes (S-wave; 10 sec window) 5 o A0 Lo :
HVNR: 15 min sampling (40.96 sec window) " 02 05 10 20 50
° |nterpretat—|0n PEAK FREQ. OF H/V FOR MICROTREMOR (Hz)

No correlation at full frequency range (0.2 — 5 Hz)
Good match if consider frequency less than 1 Hz Frequency range < 1 Hz and Amp >3
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o . i
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"= YES: SENNA ET AL (2
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B No(?): SATOH ET AL (2001)
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B SUMMARY

* Agreement:

HVNR from ambient vibrations big enough to trigger a seismometer has good correlation with HVER (Mucciarelli
et al 2003).

Good correlation of f, between HVER and HVNR across continents (Europe, Central America, Japan)

Good correlation between HVNR-based site amplification and non-referenced site amplification for 2007 Niigata
earthquake (Senna et al., 2008)

* Disagreement:

At thick, low frequency, and continental sites, HVNR does not show clear peak whereas there is a peak from
HVER (Haghshenas et al., 2008).

HVNR does not show peak at high frequency whereas there is the highest peak from HVER (Satoh et al. 2001).

No correlation between HVNR-based site amplification and recorded strong motion amplitude or damage for
1994 Northridge earthquake (Trifunac and Todorovska, 2000)

» Based on literature data: if there are HVNR peaks, those peaks correspond to HVER peaks.

» HVNR matches better to site amplification (H
Midorikawa , 2003).

than HVER (Rodriguez and

surface/H rock-outcrop)
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