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Microtremor of a building
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E Microtremor of the ground adjacent to a building

[
1R B TAEY EBEY AT A
G NA d MG AN A \
E\ \ \ ! \ A i AV s T A \
\ \ \ / / ¥ \
\ / U , /| \

Velocity Fourier Amplitude (ym)

£
[

0.1 ¢
;

0.01 ‘ + L L L H H
& N B e e m o= ow e o o®m o
= g = = a a b a
$ ® ® © © $ L L L v v v v v
s & = & & = s = & s = = s =
a8 & & a a & & &
=3 =] =3 (=3 =] =3 =3 =] =3 =3 =3 =] =1 i=]
& & @& & a a &

<4 EUSE2DRF & G
AR DZEE

2R @D 7 — Y iRIED 2

HAEE) TR LT, —J, 2Hz Al 4,8,
10Hz DRI HATIRIEX 12 AR TH 5. ¥R, FEH
TIN5 K OHRIE DRI 34 C 10—30%.

HAE T 20—50% AKX T3 5. F7z, FHITK L THE -
HIE CORBEOIEBIE, B TIIREVS, HlECidfH
KN NS WL ST ZD. T70bh, 2Hz Tl X
DHREL, ZOBEOESVNIRMICKEL, &)
EL o TS,

3. HBREBYOWE - RERBEK[RETAR
BTTDAERS

-5 (AL A SRS IMARALIL) (2381 5 )Gk &
ORIED—HOE& ZR/7. BT, gL o~

— ) IRIEOMEE L FEHI LTV 5. B & 132580
L<HNTEHY, BEEHOFENRKEV. LUK LT,
REZEEN RSO 7 — U TRiE & (XA b2,

-6 ([Z@fff TC CEFEAIET <o kLT
A« RAIOHH B L OB R AR OREEE) 2779
0 ERRE T BRRAE R AR L C, AT 0%
WS TRV, £ BT, KAIHEEESE=10X /)
MABHEAHE LT, /MBS HREAR L. 3 A
DOAGEENT, WITHOHLSIZEBWTY, 1:00-6:00 T/
E%ﬁ#ﬁof%kﬂﬁiﬁ%@m wmz%zun’

T TR IR 573 1:00 25 8:0012 7N TN
LV REE IR, 5, /NUELL Tobe T 18:00,
Fukuzumi C 19:00, Homen C 20:00 7>5 300 LE&D,  3:00-
4:00 TH/NZ2 D ZDOBITHIINIEET D &V S A 2 7R

= 2
Z 4
g .
— 3
=
L 2
L2
g 1
=
= 0
o =] =} =}
- =t [ o o o (=3 [
— — — — o~
Change of wind speed over time
1003
I
2% 2020-06-16
=]
5 = 1002
2o
EA=
g 2 1001
=
21000
(=] (=] [= [=] [= (=] (=] (=]
= < < < < o @ e
— -+ (s (=] g 0 [=)) [ ]
— — — — (2]

Change of atmospheric pressure over time

B5 mltrRgs MA ) (I281T HE)EE &
bYRIED—H DZEH)
— kB EYxE TuhE TYARE
—+tYs®H —TUEEH —LTEH
100.000
) June 16, 2020
& 10,000
2
T 1.000
; 100
;i 10
1
Traffic volume at Homen
IEER BE ——R% ---- METH
100,000
June 16, 2020
£ 10.000
I s — _
T 1.000 - ra— R
& — =z
5 —
5 100
=
E
7z

1

R R T = IS I )

Traffic volume in and around Matuyama City

X6 (a)ffsh TCIZHiT 5 A5mii & (b)3 Hiss
B DA REAGEBED L

(TC) Iz

. ARASERIT I MU THEWIEITEY, LT, Zo
BEAsEREA VS, 6 b)2iE 3 #iE (TO) 2k
LEEASEEE R, EONZE BTN,
B-21236 T, HEOIREER Y Z & OIRIEOXHH D
REAEN S, CofREgcblsikthFEchs. B6
T 3 MOZEME RSB EOTEMHOLEEE, 8:00 25
18:00 £ TITFHHTH 523, 1800 M S LIk, 2:00-



3:00 Tl b7 720, LRI 8:00 £ TN % &
W) RS E T B2 EBI6 Db, HEROHENR
IEOWE & [FEOETH 5. HRMENT, 3 RO
BHEASHEEIZKEL SN TN EEZ 5.

5. IRIEIRENCKIZTELRE & NRDZERE

(1) FAEDFE

WERRE ORISR E L0, kRO 2 S THD. K-
B I AT K N B /53 Y YN R v @ IR VA=
BHREIERFIAL AL ¥ o R A TR 2 B4E (68T RC
W& OFLE, TS50 2 SAEEIE CH 5. xiguth
AEOHIEN DU T3 T H-SE 8Tt OMERk £ 72139k
MRS CH D 2). 2 BAEEIHEORAE SO <
PR KFOHAY ORH Y, ZO5EEmhEANE > TV
%. LU CHENCIIBPE0EERIRR & 5. ThE & BRIk
RIARZFET D EEEI T < \ZIFBRR B 5.

HARSEN 2 D72, 2 SAE R L 2 SamHE
D2 T HIE R A a%iE Uiz, sREMARIX 202048 A 11
H~9H30HETTHD. HWVZHE IR AT A
D RfE = A RO 3 FSy—ARGEEEE KVS-300 C,
F—&u—4E U TR AT 24580 EDR-X7000 T
HD. 9H 16 H 6:00~24:00 £ T, NS FHIX).EW J7lfl
(UD JFE@2)D 3 fn & mREoiL U 16384 704 1 &7

B-5 AL LD 4550 2 BREHA D A
AV RELT BT AN, ERFND 229376 FU[H 2 fiF
Mritz. £729H 16 H 6:00~24:00 £ T, 2 ZAEOHAYD
FHZBWT A 7 > MR K OVELD A i 2 S
L7e. ZiEElT 2 SAERITEOHA RIS E LT, B
AL COFER A FEhE LT,

(@ BZIERREIT—UJIRARY ML

X-7, B8 12, HERLIEE 77— = AT MUXD
RFHIE LT, 95 16 H 8:00 DFFHTH S (UD b)) %
NY. HEREZ R L. wn»wmwA@mA@ LSTIN
DX L7, K I3REENE, F @iz R0,
Wz&tﬁ%%%ﬁiF(%)&%Bbbfwé.iﬁ
AR, RIENKE Lo TND Z EPHERTE 5.

() BE= - Aji&HhiEiEN & DIERS

9 A 16 BITHIT DAEEMK NAFED EF7E T HEsE)
ICHBE RIZL T DO ERG LTz, £ 7—U =R
T NUUZOWT,  EOIREEE 3 A8 E R -+ A& A
RENE D Z TR D728, 2468102030Hz 25 H L T2
R BB - HlE 2 TR T 3 s BIRER O 1
HOZEEAB-7-. B9 I2RE LT 2 54 B UD W)

At 18
16 |
i; Si4 ¢

0 40
08:00:00~

—- W
o o o 2

Velocitu(um/s)
S

©
S o

El%E I C 45 flo
FREHA D NS

KHHENH F

Velocitu(pm/s)

? TKJE,th hqt \‘ K
0 40 80 120 160 200 240
Time(s)

(b) 2 5 i
X7 (a)2 5ffE LR, (b)2 SAEHEEOREZIERE (UD 4
m, 94 16 H08:00 L v)

100 - 100
E I E |
i 1 ot - 1

it
% 01 - ] ﬂ\l % 0.1 A
5 == | W ]
iﬂﬂl 9716 08:00 i iﬂﬂl 9/16 08:00
G [2EEEALEE UDE G [2FEELTE UDIE
= :F‘ﬁ L 03H: e gl :03H=
0.0001 0.0001
01 1 10 100 0l 1 10 100
Frequency (Hz) Frequency (Hz)

B8 (a)2 5HH B, (b)2 HfiEiED 7 — Y =27 b L
(UDFmE, 9H 16 H08:00 XV, X2 Nig03Hz D
Parzen 7 4 > K7)

- - -6Hz
—F—20}z

—2Hz —e—4Hz
— - -8 Hz —4— 10 Hz

00-

N [elelolelelelelolololololelele]
QOO

CRORS—~NAF OO RNS —

et e e e e e e e et et (] N

9H16H Kl

X9 254F FFICRITE 9H 16 HD 4D 77— =
RIEDZEH)

D7 BIRBELD— H OIRMEZE 27~ IRIEI 1 B O%E
FRCRIT 2 bOERM LTS, A &M ORIEE
@#6&,E@%@ﬁ%ﬁ%v1%ﬁ$@i5ﬁk§w
PITAGBENZ DN TIL, 457, 843, 1647, 3047, 1HFH



TO 2 SRRV OZE I EHE 153572 0 IR L,
& BIEESE OFBIZ RO, AZBEIZ OV TH[FERIC
A%<, @D 7Rv. 2L TARICOWTIE, 2 548
DERFZ & OFENEL, 25864 453, 1RFICHAD
THNEOEFHEENEIeRD, 2D 3% - L3ER
PREEL & OFEIB A RD 7=, B-10 (2, EREEI T 4 /o
D 2 HAEHA D NI 23, 26 5 bIX4 [k,
13~14:00 ZA—E/NE L 7poTWD A, HHIZEBWTK
&<, Khs<moTn5.

B-1112, 254 EF UD A dsi) 2 RE0 2 Hz )
Bior & 2 BEA 4 RICHIANYD LT AcE ofaEEZ, 15
& L CHARK . FEBIMRENE 076 TH D, 2 i
A0 N 77—V RIBICIEOMBEN S 5 Z L 3D,
ZDO XD ITHBARK RO I MBI A, 2 AR B 2
FEEHEC 3 A L7e. B1218, fR#& & LCUDS
MNZEBT 5, 4 5RO 2 BEEHIAD A& 7 BB :
Eoe U TSRO ARSI D 7T 7 Zond. B12 L0,
ANDOHIANY O #8% 2 54 ERE, 372b B0 2 73,
FFZ2,4,6, 8 HZIZBWTHRS T TWH &V x5, FTe
R=VOEE FAL N, lEE, @ - TR
IREE OB & RO & Z A, HAEDIT H A3 A5mE LA
BESR MM Z 8 o 72

Er
affl

6. #
(1) HETHEWTY, 4,8,10Hz TIIHERRFLE OHRIE
T, BEMAENGE UEHAE/RL, 0~5 BFCIK<, 6~18
RECEI<, 18~24 BRI/ Tl 5.

Q) 2 EMOME) - BREREIOLENL, FOHS, o
IREMS Ry DIRIEIZRWCh, 1| BB &858 L,
THTERLS 25 1EMZEMET2EEH03H 5.

(G) FEUEIE, HEEEYO T — U ZIRIEOEE & R
T4, KIELENIREO 7 — U TiEE & 1387
@) HEEESENT, THN 3 E0SMARASERIC AL SN
TWA.

Q) E%ﬁ%ﬁ%%%kyﬁxi“%z%ﬁ(m%ﬁf

RC #1&EW) 1[2BWTC, 75 BIEE S G - % oFaEd
%*@t&_%,MQMhTW%%ﬁ#OJ&,ﬁ@@
FHEA S TR N,

@ NN DO NIRO 2 < 21, g3 ssE
DR T D EVAD.

BB [E A VU E TR SRR L) | E S ST

INDIFARIET — 2 el £ Lz, Aifids JOVEIRAZ
WA T, B TR TR e R O RIZER
PEECZRD E L, L THEERLET.

SE3H
1)

Gibney, E. : Coronavirus lockdowns have changed the way
Earth moves, Nature 580, 176-177 (2020).

2) Lecocq et al.: Global quieting of high-frequency seismic
noise due to COVID-19 pandemic lockdown measures,
Science 369, 1338-1343 (2020).

B-10 AL U 4 73R 2 SR D AEK
0.9
208 ¢ o 27 fF EFEFUD YT
e 0.7 r %%y 2Hz- .
m 0.6 e .-
= o .. ®
% 05 f ° o .-
H 04 r ¢ oy =0.033x + 0.1751
:1\03 3 ° R2=0.581
02 Few__
N o I‘ 8:00
0 1 1 1
0 5 10 15 20
WL C 4y M o258 HIA Y A% (N)
-1 2 54 ERE UD J51R) 2Hz & AW AZLOFHREE
1 "
09 | S O25 A D N
0.8 J& UDﬁﬁ
I 0.7
sl
z 0.
m 0.4
0.3
0.2
0.1
0
T O I £ T = =
HHIREEL (Hz)
12 A& BiREEL L AL U 4530 2 SEEHA D A
£ & OFRBERER D b

3)  EHEEE o R RAR LIRS O RZEHIN,

PHBEHIE,  https://maps.gsi.go.jp/
(Bc#<BASER 202045 11 A 2 H)

4)  PEEHANBATIGCHT : 20 T D 1 BARY— L L A

‘B, https://gbank.gs].jp/seamless/seamless2015/2d/
(Received **, 2021)
(Accepted **, 2021)

EFFECTS OF WEATHER, TRAFFIC AND HUMAN FLOW ON
ENVIRONMENTAL VIBRATION OF THE GROUND AND BUILDING AT A

5



POINT IN MATSUYAMA CITY
Shinichiro MORI, Yasuaki HIRATA and Shota SAKO

The effects of a new corona pandemic on microtremors and environmental vibrations (amplitude reduc-
tion phenomenon) are referred to as "coronal microtremors. In order to clarify the causes of coronal micro-
tremors, it is necessary to investigate the effects of weather, traffic, factories, construction work, and human
flow on microtremors in the ground and environmental vibrations in buildings where the vibrations are
observed. In this paper, the effects of meteorology and traffic on microtremors and environmental vibra-
tions, which are the basis of coronal microtremors in Matsuyama City, are clarified by using four high-
precision dynamic coil velocimeters to continuously observe the ground and buildings at two locations in
Matsuyama City. In addition, we will investigate the correlation between the environmental vibration of
buildings and the ground microtremors by conducting a one-day survey of the traffic volume and human
flow around the buildings.



