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Abstract: Kanagawa Prefecture, Japan, is just located on the tectonic plate boundary between the Philippines Sea Plate and the North 
American Plate. This tectonic plate boundary is called Sagami Trough and located in Sagami Bay. The 1923 Great Kanto Earthquake 
(Mj7.9) occurred on this plate boundary sub-ducting from Sagami Trough, the damage due to this earthquake was so huge in Kanagawa 
Pref., especially, along the big river, called Sagami River, located at the middle part of Kanagawa Pref. which was mostly seriously 
damaged. It is caused by the soft soil deposit along the Sagami River. So, in this study, we first confirmed the results of single point 
microtremor observation of about 980 points in the target area, and at this time, we tried to investigate the surface soil structure by using 
the miniature array microtremor observation, and aimed to estimate the overall ground structure of Sagami Plain. The ground structure 
of Sagami plains is complex, but the northern part of the plain is relatively simple and soft soil layer is shallow and stable. But the plains 
of the southern part, especially the west side of the Sagami River were found to be fairly soft ground. Following above, the surface soil 
structure in north-south direction is very clearly changed depending on the distance from the sea coast. A changing gap on the basement 
is very quickly appeared about 10 km far from the coast. And also, we calculated the average VS of the surface ground and confirmed 
the consistency with the current ground state while confirming the historical change and the topography situation. 
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1. Introduction 

In Japan, there are many approaches for earthquake 

damage assessment or probabilistic earthquake risk 

assessment contributed by national and local 

governments [1, 2], and usually, these approaches are 

based on information from geological and geographical 

maps or AVS30 Values estimated from boring data for 

geotechnical settlement. But the information has been 

not enough accuracy for detailed earthquake damage 

assessment in a local area because of lack of useful 

boring data. Also in Japan, surface soil condition is 

very soft and quickly changed its characteristics. In the 

former microzoning study that we did in the Sagami 

Plain, we have already done the single point 
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microtremor observation of about 980 points, and 

carried out the distribution of predominant period, and 

at this time, we used densely observed microtremor 

records and miniature array observation records in 

order to evaluate the difference of surface soil 

condition in order to investigate the seismic risk 

reduction for vulnerable areas in Kanagawa Prefecture.  

Kanagawa Prefecture, Japan, is just located on the 

tectonic plate boundary between the Philippines Sea 

Plate and the North American Plate. This tectonic plate 

boundary is called Sagami Trough and located in 

Sagami Bay. The South of Kanagawa Pref. is facing to 

Sagami Bay. The 1923 Great Kanto Earthquake (Mj7.9) 

occurred on this plate boundary sub-ducting from 

Sagami Trough, so the damage due to this earthquake 

was so huge in Kanagawa Pref., especially, along the 

big river, called Sagami River, located at the middle 

D 
DAVID  PUBLISHING 



Microzoning Study for Seismic Risk Reduction in the Areas Covered Soft Soil Deposit, Japan 161

part of Kanagawa Pref. which was mostly seriously 

damaged. Fig. 1 shows the distribution of collapsed 

wooden house ratio and seismic intensity due to the 

1923 Great Kanto Earthquake, the ratio of collapse 

wooden house was more than 50%, some area reached 

almost 100%. It is caused by the soft soil deposit along 

the Sagami River. So, we tried to investigate the 

surface soil structure by using the miniature array 

microtremor observation.  

Sagami Plains have a fan-shaped terrain almost 

located in the center, developed around the Sagami 

River in Kanagawa Prefecture. West to Tanzawa and 

Oiso hill, from the north toward the east is surrounded 

by Tama hill, and is mainly plain formed by the 

sedimentation of the Sagami River. Some developed 

urban areas have been located here, especially in 

southern part. In the vicinity of the estuary of the 

Sagami River cohesive soil layer and the sandy soil 

layer is in the complex interbedded state overlap. 

Seismic strong motion will vary depending on soil 

properties and seismic motion propagation 

characteristics, the difference can be seen by each 

region to earthquake damage. Knowing the 

underground structure from the ground characteristics 

and seismic motion propagation characteristics is 

important in the design and earthquake disaster 

prevention plan of the areas related to local 

governments. As a useful method to estimate the soil 

characteristics, there is the microtremor observation 

because microtremor observation has been used for the 

evaluation of site effect and microzoning study [3-9]. 

In the array observation carried out simultaneously by 

multiple seismographs, it is possible to estimate the 

structure of the ground. 

In this study, we aimed a wide range of estimates of 

the soil structure in a short period of time from the 

S-wave velocity structure obtained by using miniature 

array observation records, and calculated the structure 

of surface soil by CCA method and nc-CCA method 

[10, 11]. In addition, the present study by the National 

Research Institute for Earth Science and Disaster 

Prevention (NIED), Japan, has performed continuously 

the same observation in Japan in order to evaluate the 

soil amplification ratio as a part of the “SIP (Strategic 

Innovation Creation Program)”, which is a big national 

research project. The observation points in the present 

study are settled in the range of 5 km in the east-west 

direction about the Sagami River, and 35 km north 

from the seaside to the south direction, and the 

observation  point has  been set  at about 1 km interval. 
 

 
Fig. 1  Distribution map of collapsed wooden house ratio (left) and seismic intensity distribution (right) due to the 1923 Great 
Kanto Earthquake (Mj7.9).  
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The 3-component fine motion seismometer JU-410 

(manufactured by Hakusan Industry Co., Ltd.) was 

used to do the observation, and four seismometers were 

used to make the miniature array observation as 

nc-CCA method, and any two more additional places to 

complete the array of CCA method. 

The ground structure of Sagami Plains is complex, 

but the northern part of the plain is relatively simple 

and soft soil layer is shallow and stable. But the plain of 

the southern part, especially the western part 

corresponding to part of the Sagami River was found to 

be a fairly soft ground. Following above, the surface 

soil structure in north-south direction is very clearly 

changed depending on the distance from the sea coast. 

The soft part of the soil at the north part is very shallow 

but at the south part the soft soil is deep, this changing 

gap on the basement very quickly appeared about 10 

km far from the coast. This result on the surface soil 

structure in Sagami Plain is in very good agreement 

with the damage distribution due to the 1923 Great 

Kanto Earthquake. And it is very useful information 

for the prediction of future earthquake damages 

estimation. From these investigated results, we will be 

able to conclude that the significant damages will 

distribute to the wide areas in the southern part of 

Sagami Plain. And also, we calculated the average VS 

of the surface ground and confirmed the consistency 

with the current ground state while confirming the 

historical change and the topography situation. 

2. Topography and Geology of Sagami Plain 

Sagami Plain formed in the basin of the Sagami 

River witch flowing down the central part of Kanagawa 

Prefecture. The area is about 250 km2, about 10% of 

the area of Kanagawa Prefecture. In the history of 

Sagami Plain, the 1923 Great Kanto Earthquake, which 

had great damage in the southern Kanto region, very 

large damage occurs, a very important area of 

Earthquake Disaster Prevention Measures in Japan. In 

the former study of microzoning, we performed to 

make micro-landform classification map and estimated 

amplification map of surface ground [12]. Fig. 2 shows 

the elevation map of Kanagawa Pref. and it indicates 

clearly the topographical settlement and Fig. 3 shows 

the map of micro-landform classification. Sagami Plain 

is located and developed along the Sagami River and it 

is very clearly different between the northern part area 

and the southern part area. In the northern part, 

micro-landforms are constituted by Loam Plateau, Fan 

and Delta, and in the southern part areas are constituted 

and developed by Delta, Sand Bar and Dune toward sea 

coast  in  low land.  According  to the  micro-landform 
 

 
Fig. 2  Location of Sagami Plain in Kanagawa Prefecture and elevation distribution.  
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Fig. 3  Map of micro-landform classification of Kanagawa Pref.  
 

classification map shown in Fig. 3, the amplification 

ratio due to the surface ground is estimated as shown in 

Fig. 4. It is also clearly identified the difference 

between the northern part and the southern part, the 

southern part area indicates the higher value of 

amplification ratio. 

3. Former Microzoning Study in Sagami 
Plain 

3.1 Densely Microtremor Measurements 

In the former related research, we performed the 

more densely moving microtremor measurements at 

about 980 points as indicated in Fig. 5 [13]. Using these 

observed data, we calculated the H/V spectra and the 

result of the dominant period distribution is shown in 

Fig. 5. As shown in this figure, the distributed values of 

predominant period are coincided well in this research, 

indicated in Fig. 6 and are changing complicatedly in 

Sagami Plain. The evaluated values for dominant 

period at hilly sides which are located in eastern and 

western side of Sagami Plain and also the northern part,  

upper side of Sagami River, are gradually changing to 

the shorter periods and, in these areas, there were some 

observation sites where did not appear the dominant 

period remarkably. Basically, the thickness of surface 

soil layer is going to be shallower toward the hilly sides 

and upper side of Sagami River but the distributions of 

dominant period, as indicated in Fig. 5, do not coincide 

to this basic trend of surface soil layer. There are 

existed some areas which appeared relatively long 

period for the dominant period of surface soil structure 

we could imagine that the locally strong influences of 

different soft materials had constituted the main 

deposit layer which were the old river traces of Sagami 

River.  

3.2 Seismic Microzoning 

Using the result indicated in Fig. 5, we already 

investigated the seismic microzoning based on the map 

indicated the dominant period distribution using the mesh 
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Fig. 4  Map of amplification ratio of surface ground in Kanagawa Pref.  
 

 
Fig. 5  Distribution of the predominant period at microtremor measured point evaluated by H/V spectra from the densely 
moving micrtremor measurements.  
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Fig. 6  Evaluation of the predominant period distribution using the mesh map in 500 m × 500 m grids in order to draw the 
seismic microzoning map.  
 

map [13]. Fig. 6 shows the result of seismic 

microzoning based on the dominant period. The areas 

located close to the estuary of Sagami River and at 

close to the western side of Shinkansen Super Express 

Railway Line are indicated the largest dominant period, 

about 1.2 s. The areas at western side of the lower part 

of Sagami River and at both sides of Sagami River 

along the Shinkansen Line, the dominant period of 

these areas is about 0.8 s. For the areas at eastern side 

of the middle and lower part of Sagami River and at the 

northwestern part of Sagami Plain, the dominant 

periods here are about 0.5 s. And the dominant periods 

of the other areas at eastern, northern and western end 

of Sagami Plain are about 0.3 s. From the result of 

seismic microzoning, the dominant period of Alluvial 

Sand area which has the deepest thickness of Alluvial 

deposit is similar to the dominant period of Alluvial 

Clay area which was relatively thinner than Alluvial 

layer. This is the reason why the characteristics of 

deposit soil are influenced by the softness of surface 

soil condition, namely related to the dominant period. 

Then, the dominant period is changed by not only the 

depth of surface soil layer but also the constituted 

material characteristics. And also, the seriously 

damages of wooden houses by the 1923 Great Kanto 

Earthquake are coincided to the zone which has more 

than 0.7 s of dominant period. 

As indicated in Fig. 6, more of the dominant periods 

distributed in the southern part of Sagami Plain are 

longer, much deeper the surface ground layer is 

deposited covered by soft soil. In the following study, 

we do the array microtremor observation and calculate 

the 2D soil structure, so that we can know the surface 

soil structure clearly and compare with the distribution 

of dominant period, also with the damage distribution 

due to the 1923 Great Kanto Earthquake (Mj.7.9) 

indicated in Fig. 1. 

4. Array Microtremor Observation 

From the results obtained from the former 
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microzoning study, we could understand the ground 

conditions comparing with the geological situation and 

the distribution of predominant periods in the Sagami 

Plain. And this time we would like to understand the 

surface soil structure in direct and detailed information 

by using miniature microtremor observation method. 

4.1 Observation Points 

The observation points are shown in Fig. 7. In the 

present study, in the range of about 5 km in the 

east-west direction from the Sagami River, and about 

35 km from the seaside to the south, the observation 

has been set at about 1 km interval. Also, Fig. 7 shows 

the geological setting of this area [14], so it can be seen 

clearly that Sagami Plain is developed along the 

Sagami River.  

The 3-component fine motion seismometer JU-410 

(manufactured by Hakusan Industry Co., Ltd.) was 

used to do the observation, and four seismometers were 

used to make the miniature array observation as 

nc-CCA method, and any two more places to complete 

the array of CCA method. The layout diagram is shown 

in Fig. 8. And Fig. 9 shows the general view of array 

observation. 
 

 
Fig. 7  Location of observation points and geological setting of Sagami Plain.  
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Fig. 8  Geometric settlement of equipment placement.  
 

 
Fig. 9  Microtremor observation equipment and general view of the setting of miniature array combined with arbitrary array 
observation. 
 

4.2 Analysis Method 

In this study, to calculate the phase velocity, it used 

the nc-CCA method and CCA method. It performs a 

correlation analysis of Rayleigh waves from the 

measured waveform, dispersion relation curve is 

obtained. Further, the obtained dispersion relation 

curves were analyzed to estimate the depth distribution 

of the S-wave velocity. Analysis of the velocity 

distribution is to calculate the model of dispersion 

relation curves for the velocity structure, measurement 

dispersion relation curve was calculated and the 

theoretical dispersion relation curve is to obtain the 

velocity structure by repeatedly modifying the model 

to match as an inversion process. Continuously conduct 

exploration along the observation survey line, to 

calculate the two-dimensional S-wave velocity 

cross-sectional view by entering one-dimensional 

velocity distribution. 

In this approach, each frequency in the 

horizontal-to-vertical spectral ratio (H/V spectrum) of 

microtremors is converted into depth by means of 

dispersion data on the phase velocities of Rayleigh 

waves. Herein, this is referred to as the depth 

conversion of the H/V spectrum. The method involves 

the interpretation of either the peaks or troughs of the 
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H/V spectrum as velocity discontinuities at certain 

depths. By calculating the depth conversions of H/V 

spectra for various types of velocity structure by 

assuming that multiple modes of Rayleigh and Love 

waves dominate a microtremor wave field, the 

comparison between the given velocity structure and 

the theoretical H/V depth distribution indicated the 

applicability of the proposed method. 

Simple profiling:  

L = VR/f               (1) 

D = aL               (2) 

VS = VR/k              (3) 

Peaks or troughs: 

/ /          (4) 

F0=VS/4D            (5) 

Vs profile is calculate by Eqs. (1)-(3) by using SP, 

simple profiling method, where L means wave length, 

VR means phase velocity, D means depth, VS means 

S-wave velocity, f means frequency and k, a mean 

coefficients. And Eqs. (4) and (5) are used for the peak 

method or trough method in estimation of gaps in H/V 

spectra. Fig. 10 shows the schematic calculation flow 

[11]. 

Fig. 11 shows an example of the calculated result of 

the dispersion curves obtained by SPAC method, peak 

method and trough method (left) and H/V (center), as 

the final result of SPM and SIM models of S-wave 

profile (right). 

And Fig. 12 shows an example of the 2D S-wave 

structure by arranging the S-wave profiles along the 

specific line. 

5. Estimation of Two-Dimensional (2D) Soil 
Structure 

It is well known that ground shaking and earthquake 
 

 
Fig. 10  Schematic calculation flow for evaluation of S-wave.  
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Fig. 11  Example of estimated result of S-wave profile.  
 

 
Fig. 12  Example estimated result of 2D S-wave structure.  
 

damage depend on the ground characteristics of the 

target location and the propagation characteristics of 

the ground shaking. In addition, with the recent 

advances in ground shaking estimation methods and 

faster calculation speeds, the need to grasp surface soil 

structures in detail is higher than ever. One method for 

estimating ground characteristics is microtremor 

observation, formerly single point observation, 

recently array observation conducted simultaneously 

by multiple seismographs enables directly to probe the 
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S-wave structure of the ground. 

In this research, we focused on the soft ground of the 

surface layer and made some investigations for the 

purpose of improving the accuracy of the surface soil 

structure estimation for use in ground shaking and 

earthquake damage estimation. The observations were 

made in the Sagami Plain with two arbitrary points 

added to the miniature array in order to generate 

surface soil structure estimates for a wide area from the 

S-wave velocity structure obtained from the analysis 

results. 

5.1 Dominant Period at Observed Points 

Together with the observation point position map, 

Fig. 13 shows the dominant period distribution map of 

the H/V spectral ratio obtained from the observation 

results. With the Sagami River at the center, the target 

area was 5 km in east-west direction and 35 km in 

north-south direction. Observations were made at 

about 1 km intervals. As a background to Figs. 7 and 11, 

we used the topographic map as a land history survey 

chart to compare the study results and the topography 

classification. 

For the observation we used 3-component 

seismographs JU-410. We added two arbitrary points 

to four miniature arrays and performed the observation 

at 6 locations in total. The arrangement of the 

seismographs is shown in Fig. 8. We used the measured 

record observed at center point 1 for the estimation of 

dominant period by H/V spectral ratio. 
 

 
Fig. 13  Observation position and dominant period.  
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Using the result of the H/V spectrum of the 

observation point, we determined the dominant period. 

The distribution map of the dominant period is shown 

in Fig. 9. We can recognize that it is relatively short 

northern dominant period of the plain in the 

distribution map, there are many long points dominant 

period in the south. Especially in the southwest, 

dominant period of many points is equal to or more 

than 1.0 s.  

5.2 Estimation of the Surface Soil Structure 

For the next analysis, the phase velocity was 

calculated by using the nc-CCA method with reference 

by Senna et al. [11], since the relationship between the 

propagation speed and the speed of the Rayleigh wave 

cannot be directly obtained from the measured 

waveform, we obtained the dispersion curve by 

correlation analysis between the measured waveforms, 

analyzed the dispersion curve, and estimated the depth 

distribution of the S-wave velocity. The velocity 

structure was estimated by calculating the dispersion 

curve model for the velocity structure and by iteratively 

modifying the model so that the dispersion curve of the 

measurement and the calculation match. By 

performing array observations continuously along the 

observation survey line to obtain the velocity structure 

and by interpolating the one-dimensional velocity 

structure at each point, we estimated the 

two-dimensional S-wave velocity cross-sectional map. 

Fig. 14 shows an example of the two-dimensional 

S-wave velocity structure of the north-south section 

observation survey line.  
 

 
Fig. 14  Two-dimensional S-wave velocity structure of the survey lines, LINE_A, B indicate north-south section (left) and 
LINE_1, 2, 3, 4, 5 indicate west-east section.  
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LINE_A is a survey line on the western side of the 

plain. The structure changes from around 17 km from 

the north side. In the north a clear hard layer with VS = 

400 m/s or more can be found near GL-20 to GL-30 m. 

Further south, a somewhat soft layer with VS = 350 m/s 

or less is thickly distributed. On the south side, the 

S-wave velocity of the surface layer varies around 5 

km from the southernmost part, which is well in 

keeping with the change of the topography. LINE_B is 

a survey line roughly in the Sagami River basin with 

structural change slightly in northern direction. Soft 

layers in the surface layer can be observed about 20 km 

from the north, but this corresponds to the flood plain 

lowland topography. 

LINE_1-5 in the survey line is set in the east-west 

direction of the Sagami Plain as indicated in Fig. 13. 

LINE_1 is an observation survey line was set in the 

northern part of the Sagami Plain, S-wave velocity in 

the depth of 30 m from the surface reached VS = 400 

m/s, it can be said that the ground is relatively good. On 

the other hand LINE_2, 3 are in the survey line were set 

slightly south from the center of the Sagami Plain, it 

can be seen that the ground structure has changed 

significantly to the boundary LINE_2 and LINE_3, it 

can be seen that the S-wave velocity in the depth of 30 

m from the surface of the earth is the southwestern part 

of the plain does not reach only about VS = 200 m/s is a 

particularly soft ground in LINE_3 south of S-wave 

velocity structure. And, the topographical features of 

the two survey lines close to the estuary are dominated 

by clayey soil where LINE_4 is floodplain lowland, 

while LINE_5 is mainly sandy soil such as sandbank. 

While the surface layer vicinity at the obtained S wave 

structure at LINE_4 is soft at VS = 200 m/s or less, at 

LINE_5 it is around VS = 300 m/s, which is somewhat 

rigid, corresponding to the topography classification. 

This characteristic is also well in keeping with the 

documented geological profile. 

Finally, Fig. 15 shows the comparison between the 

result obtained in this study and the geological 

cross-section at the southern part of the Sagami Plain 

[14]. The geological cross-section was made by 

analyzing the several bore hole data distributed on the 

investigated line and its vicinity. It can be seen that the 

soil layers indicated in cross-section are relatively in 

good agreement with result obtained in this study. 

5.3 Constitution of Surface Soil in Sagami Plain 

In this study, the value of AVS30, one of the 

indicators for evaluating the softness of the ground, was 
 

 
Fig. 15  Comparison between the result obtained in this study and the geological cross-section at the southern part of the 
Sagami Plain.  
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calculated using the estimated S-wave velocity 

structure. On the other hand, we also calculated the 

value of AVS10 and AVS20. The calculation formula 

is shown as Eq. (6). 

/ /          (6) 

Here, D is the layer thickness, VS(z) means the 

S-wave velocity at depth z [15, 16]. 

As a result, the values of AVS30, AVS20 and 

AVS10 are shown in Figs. 16a-16c. As it is shown in 

Fig. 16a, the value of AVS30 in the middle southern 

part of the Sagami Plain is obviously smaller than the 

northern part, especially in the western part of the 

Sagami River, we can see that most ground of this part 

has a small value of AVS30. Subsequently, as it goes 

towards the sea in the south, the value of AVS 30 tends 

to increase steadily, and in the eastern region of the 

Sagami River, the value of 250 m/s or more spread. 

This result is roughly same with the dominant period of 

the surface ground that was calculated by the H/V 

spectrum ratio, but the value of AVS30 of the sand 

dune area at about 5 km inland from the coastline is 

relatively high. But the dominance period of the ground 

here is near about 0.8 s. Focusing on the distribution of 

AVS20 and AVS10 in the shallow part of the ground as 

shown in Figs. 16b and 16c, the ground with smaller 

values became wider, and it was confirmed that the 

change in the ground state became faster as it became 

closer to the coastline. And also we can see that the 

surface layer of the estuary of the Sagami River has 

been particularly varied and the S-wave velocity of the 

estuary zone has decreased to about 200 m/s. 

We also examined the correlation of the evolution 

route of the ground of Sagami Plain, the values of 

AVS30, AVS20, AVS10 and the dominant period. It 

was the Final Glacial Period (Fig. 17a) about 70 

thousand years ago, the climate was cold. The Sagami 

River now flowing in the center of Kanagawa 

Prefecture was flowing in the east side at that present. 

As the sea level declined with the cooling, the Sagami 

River began to shave the riverbed deeply, and form a 

terraced terrain. Therefore, it must be sure that under 

the Loam layer of this plateau at the east side of Sagami 

Plain, there will be the gravel layer because of the old 

Sagami Raver. Also the Loam layer is getting thinner 

from northeast to southwest. After that, the climate was 

getting colder, at about 18 thousand years ago     

(Fig. 17b), the top Final Glacial Period, the sea level was 
 

 
Fig. 16  Distribution of AVS30,  AVS20 and AVS10. 

(a) AVS30       (b)  AVS20       (c)  AVS10 
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Fig. 17  Changing of Sagami Plain and coast line due to the geological history depending on the glacial sea level change. 
 

about 130 m lower than now. At Sagami Bay the land 

area gets wider, and the riverbed of the Sagami River at 

that time left in the upstream part as a Terrace Gravel 

layer. About 6,000 years ago (Fig. 17c), the climate 

became warmer than now, the sea level rose, at the 

downstream of the Sagami Rive, and sea area had 

entered the estuary. Sediments accumulated in coves, 

and formed lowlands in the coastal part. And as time 

goes on, sandy layers of the beach deposits 

accumulated along the coast, sediment from the 

upstream flowed down, gradually formed the Sagami 

Plain, and some sand dunes along the coastline. So we 

can find that the deep layer of most place along the 

coastline is harder than the inland place but gets soft in 

the shallow part, especially at the estuary of Sagami 

River [17].  

6. Conclusions 

In this study, we aimed to estimate the overall 

surface ground structure of Sagami Plain by using array 

microtremor observations (CCA method). We used the 

standard method, commonly arrangement of 

equipment as shown in Fig. 8 and each observation 

point was set about 1 km interval distance. 

According to the analysis of observed data, we could 

understand that the surface ground structure of Sagami 

plains is complex, and the northern part of the plain is 

relatively strong and stable. But the plains of the 

southern, especially the western part corresponding to 

part of the Sagami River was found to be a fairly soft  

 

ground. This tendency agrees with the distribution of 

dominant periods obtained by previous studies and this 

study. 

This area, south-western part of Sagami Plain, is 

urbanized area, with a lot of residential houses, social 

facilities and infrastructures. It is considered that the 

damage is greater when a big earthquake occurs, and 

requires very dangerous measure. As we mentioned 

above, in the 1923 Great Kanto Earthquake, Mj7.9, it 

was reported that the serious damages occurred in this 

area. So, the detailed surface soil structure is very 

important information in this area on the earthquake 

disaster prevention measures. 

Using the value of AVS30, we can grasp the 

characteristics of the surface soil of Sagami Plain, but 

the situation shown by the values of dominant period 

was slightly different. Considering the geological 

history development, we can know that coast area has 

been cut and filled repeatedly by the sea, and make it 

complex like now. Both the value of the dominant 

period and AVS30 can indicate the weakness of the 

ground, but it is considered that there are cases where 

there are deviations in detail in each feature. 

Finally, using microtremor array observation 

introduced in this paper, we can make estimation of the 

structure of the surface soil and it is possible to 

estimate a wide range of ground structure in a short 

period of time. Compared to ground surveys, such as 

boring survey, it is excellent in both cost and time we 

should continue to actively utilize.  

 

(a) 70,000 years ago     (b) 20,000 years ago     (c) 6,000 years ago 
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