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Fig. 1 Map of microtremor measurement sites (red
triangle) at stations strong motion observation
network (black circles) in the north-western part of
City (after Roullé, 1996).
surrounded by red line is the area of severe damage
during the 1985 Michoacan (Mexico) Earthquake.
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Photo 1 An example of microtremor measurement
of the strong motion
CENAPRED, Jardin Pushkin.
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Fig. 2 An example of microtremor time series of
UD component observed at Plaza Ciberes. 6 out of

42 time sections are shown.
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Fig. 3 H/V spectral ratios at 5 microtremor measurement sites; (a) Plaza Ciberes, (b) Plaza Rio de Janeiro, (c) Jardin
Pushkin, (d) Coyoacan, (¢) CENAPRED Headquarters. Red and blue lines are NS and EW components respectively.

Solid and dotted lines show the difference between two 15 minute measurement sets.
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Table 1 Subsurface structure at Jardin Pushkin (Yamashita

Architects & Engineers Inc. and Oyo Corporation, 1996)

Thickness Vp Vs Density

(m) (m/s) (m/s) (g/em’)
5 1,430 90 1.2
7 1,430 30 1.1
13 1,430 55 1.1
8 1,430 80 1.2
3 1,430 200 1.4
8 1,430 130 1.4
11 1,780 400 1.5
10 1,580 250 1.7
37 1,750 430 1.7
20 1,940 660 1.7
8 1,750 430 1.7
8 2,250 920 1.9
22 1,760 500 1.8
17 2,070 670 1.8
- 2,500 1,120 2.0

Table 2 Subsurface structure at Coyoacan (Yamashita

Architects & Engineers Inc. and Oyo Corporation, 1996)

Thickness Vp Vs Density
(m) (m/s) (m/s) (g/em’)

4 1,500 90 1.8

10 900 400 1.5

9 1,250 500 1.9

10 1,500 710 1.9

10 1,400 430 1.9

- 1,630 780 2.0
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Fig. 4 Comparison between theoretical and
observed H/V spectral ratio at (a) Jardin Pushkin
and (b) Coyoacan. Black line is the theory. Red
and blue lines are same as Fig. 3. Theoretical H/V
spectral ratios are calculated according to the

subsurface structure of Table 1 and 2.
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Synopsis

We have proposed a new theory to calculate the H/V spectral ratio of microtremors assuming that the
wave field is completely diffuse and it is anticipated to be applied to detect the subsurface velocity structure
beneath urban area, which is essential to mitigate seismic disaster. In order to estimate the velocity structure
we measured micortremors in the Mexico basin, where there were severe damage during the 1985 Michoacan
Earthquake several hundreds of kilometers away from the source region, to obtain data so that we can
compare the H/V spectral ratio to gauge the goodness of our theory. First we compared the observed H/V
spectral ratios for five stations. Then we compared the observed H/V spectral ratios to the theoretical H/'V
spectral ratios to confirm our theory. As a result, we were able to fit the peak frequency and amplitude of the
observed H/V spectral ratio by the theoretical H/V spectral ratio calculated by our new method.

Keywords: Mexico basin, microtremor, H/V spectral ratio, diffuse field, subsurface structure





