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Correction due to Atmospheric Pressure Changes of Data of
Borehole Volume Strainmeter

H. Hikawa, K. Sato, S. Nihei, A. Fukudome, H. Takeuchi
(Earthquake Prediction Information Division, J. M. A.)
and
I. Furuya
(Meteorological College, J. M. A.)

The data of borehole volume strainmeter are influenced by atmospheric pressure. The
relation between atmospheric~ pressure and volume strain is simple, so that the correction is easy.
The correction due to atmospheric pressure changes is carried out by a linear equation
Y =AX+Y. ’
(Y’: corrected strain changes, A: coefficient of atmospheric pressure changes to strain changes,
X :value of atmospheric pressure, Y : observed strain changes)
After correction, the accuracy of data is upgraded very much. The signal which is masked
by atmospheric pressure can become clear.
A plan is undergoing to install 15 barometers in Tokai region. It is expected that the.

correction by atmospheric pressure can be made on real time in 1983.
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Tab.1 The stations of strainmeter.

, mE | eE B8 | 55| & H | swn% | Bnme
W% #b B (Tokai region) ‘
‘¥ A QGAMAGORI 34°50'| 137°15' | 38m| 100m | TEREARE ’79.12.18 {’80. 7.1
X & TENRYU 34°54'| 137°53' | 160 | 149 | 5iRE - 179,12 14 "
Il 4 KAWANE 34°56'| 138°05' | 170 | 101 | K5HRE ’79.11. 21 ‘//
B & FUJIEDA 34°54'( 138°14' | 50 | 101 | BEUEMMAS0°)]°79.12. 7 ”
% /K SHIMIZU 35°06'| 138°31'| 60 | 125 | JBA '79. 10. 16 "
% + FUIT 35°11'| 138°44' | 210 | 92 | KA '80. 2.29 "
+ B TOI 34°52'| 138°46' | 100 | 152 | BIK%E '80. 2. 14 ”
B ¥ HIGASHIIZU | 34°49'| 139°03'| 140 | 251 | ZllE ’80. 1. 14 "
& [ HAMAOKA’ 34°38'| 138°11'| 35 | 250 | ‘A (BE=&) |’77. 221 |°77. 5.12
# B HAIBARA 34°47'( 138°12'| 50 | 250 | JE (B=R) |77 2.23 ’
ft B # IRAKO 34°38'| 137°05' | 6 | 141 | BEFAGEEE) |['75 9. 5(’76 4. 1
= # B MIKKABI 34°48'| 137°33' | 15 |' 51 | KEARE (HAERE) |’75.10.11 "
# % & OMAEZAKI | 34°36'| 138°13'| 45 | 208 | &% (®=#) |’'75.11 1 ’
# M SHIZUOKA 34°58'| 138°24'| 14 60 | B (HE=R)|’75.11.19 "
f-E % IROZAKI 34°36'| 138°51'| 55 | 133 | Q& - ARE |'76. 2 2 ”
FERAEHER (South Kanto region) ‘ 7

% W B YUGAWARA 35°10'| 139°06' | 187 | 150 | KLLBEERIK:E '80. 2. 5(’81. 5 1
% ® HADANO 35°24'| 139°12'| 206 | 148 | FR&S4EEY ’79.11. 23 ’
= # MIURA 35°09' | 139°39'| 53 | 150 | Wi ’79.10. 30 "
# & YOKOHAMA | 35°32'| 139°33'| 70 | 203 | e . '79.10. 5 ,
B ¥ HINO 35°39'| 139°25'| 140 | 148 | EiER R '80. 2. 2 "
B )il KAMOGAWA | 35°07'| 140°05'| 30 | 150 | %% 81 1.17 ’
= # FUTTSU 35°13'| 139°54'| 20 | 150 | & ’80.12. 3 "
X % & OTAKI 35°14'| 140°14' | 100 | 250 | B '80.12. 5 "
£ # NAGARA 35°25'| 140°12'| 50 | 250 | MERIMEE *80. 10. 24 "
AB®3E YOKAICHIBA | 35°45'| 140°32'| 55 | 300 | &% ’80.11. 14 "
x E OSHIMA 35°46'] 139°23' | 185 | 201 | KILEEEEKE - |8l 4. 8 "
¥ f AJIRO 35°03'| 139°06'| 59 | 120 | LRE -HE ’76. 9. 2|°77. 4. 1
B A B YOKOSUKA . | 35°15'| 139°43'| 25 | 146 | {B%E (FE=#&)|’'76. 9. 8 "
2 14 TATEYAMA 34°59'| 139°52' 6 | 190 | A ’76. 8. 4 "
B ¥ KATSUURA 35°00'( 140°19'} 12 | 180 | ‘&E FE=K)|’'76. 9.21 "
$%t F CHOSHI 35°42'| 140°51'| 69 | 100 | B (HAEB) |’76.12. 24 2
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‘Fig.3 The records of volume strainmeter. ’
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Tab.2 Time shift of the

best correlation between atmospheric pressure and strain change.

+ : Atmospheric pressure is delayed.

. Atmospheric pressure is fast.

Station Station of the Time shift (hour) Distance Distance
barometer '81.5| 6 7 8 9 10 11 12 |’82.1| 2 3 | Average | from FUTTSU | from HAIBARA

GAMAGORI HAIBARA +3 | +1 +3| +3 | +3 |41 |+1|+3|+3]|+3 +2 245 (km) : 87 (km)
TENRYU o +1 0 +2 | +2 +1 0f+1|+2 0] = +1 187 32
KAWANE " 0 0 +3| +2 +1 0| +1|+1]| +2 +1 169 20
FUJ IEDA " —1 | -1 +3| +1 | -2 0 0| +1 | +1 0 0 156 13
SHIMIZU " -2 1 -1 +3| -1 0|—2|4+1|+1] -1 0 127 46
FUJ I " —1 | +1 0| —11]+1|+2] +1 0 106 66
TOI " +2 0 +3| +2 0 0| —-11+1 0 0 +1 116 114
HIGASHIIZU FUTTSU +1 | —2| +3| +1|+1 | +1 0 0 0 0 0 0 89 78
YUGAWARA " —11] -3 0| —31(-=8)] 0|—-2|-1]=-1 -1 73 93
HATANO Y -1 -2 4+2{&6)| —4|+1 ]| —1 0 0 0] +1 0 67 114
MIURA " 0| —1 0 +1|+1 0 0 0] 41 |+1, +1 0 24 138
YOKOHAMA " —1{—=1| 42| +1| -1 0 0] -1 0 0 +1 0 47 148
HINO " 0| +2{+1]| -1 0| —2 0 0 65 147
KAMOGAWA " 0 0 —2| +1 0| —-3|+1|—11]+1]|+1]+1 0 20 176
FUTTU " +1] —1 +1| +2 | —-2 0| —1 0| +3] +1 0 0 162
OTAKI " 0] +1 +1| +1 |(=5)| O] -1|+1 0 0 0 30 192
NAGARA " 0| —2] of +2| +1|-2 0| —~1}+1|+1 0 0 35 195
YOKAICHIBA " 0| —1 0] -1 0f—2|+2| -1} +1 0 82 238
OSHIMA ~ " 0| —2 +1 | +1 0| —1]—1 0| —1 0 0 69 108
HAMAOKA HAIBARA 0 0 0 +1| +2 | +2 0 0 +1]+2 0 +1 170 17
HAIBARA " 0| —1| —1| +3| +1 | -1 0] —1 0| +1| —1 0 162 0
IRAKO " 44| +1 +4| +3 |44 | +2 | +1 | +3]| +4| +3 +3 265 104
MIKKABI " +1 | +2 0| +2 0| +1|+1]-+1 0 +1 219 60.
OMAEZAKI N 0| —1| —1|+1|+2|+1 0l —1 01 +1 0 0 168 20
SHIZUOKA " (=5)| +2 | +1 +2 140 27
IROZAKI " 0 42| —1{—-3|4+1| -1 |+ 0 0 0 118 63
AJIRO FUTTSU -2 —2 0 0 0|—-1}-1]—-1] —1{-1 -1 75 87
YOKOSUKA n. 0| —3 0| +1 0 0 0] —1 0 0 0 0 17 148
TATEYAMA " +3 +6 +6 | +4 +5 26 154
KATSUURA " 0 0 of +1| +1 | —1 0| -1 0 0] +1 0 39 197
CHOSHI " 48| +6| +10 +7 +9 |+10| +9 : +9 102 © 262

Note () " Rejected from average
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100 BRENHEE4EEI~1B

BREDHE, ABMHKCERTHLS T a s 5 s%E
Bll, ZDHITILL BELSRERERHL T 5,

IhOBERIVERORET -2 BT, 27T
DEDOEHAA (31 R) PREREE RS, [EMIEY
Tote. )

[UERS AR Y 1 ATRETHZ X, [EDE
{EDOL e bE L CHERD 0%, BREREDCY
YTV IOTF -2 i3, TABERFIATCELZ L
B ote, o ‘

SEREOXSHIL, FILFEICFE LD, &, &
FErdic30~80 B0y M2y y sk LBl
Foth, TMEOAES X F—RAD LKL &/ ER
HIC TR, rEAEDBRAATIE, FEICREVA
B RL foti, BAPEFRLDOL 5K, BOELH
BERBEYTHHERL, 2T » TREMNRLKED
TN BHA TR X o .

19824E1 A D&M M DBR ¥ it BB OKE ik
T5EOEHB% Fig 14 rT. ALEyHETI 458
DERCEELLA TS EORHEEORVLEZ AT,
BRPHERBO L 5 KBFAR D DIXKE & Fic k]
EDHBHLTHTHA. AATHPBHO X 5 458
DEB»OTNLBEDL B L A, JEKBERKE
{ADBRCENE L OB L FEDL LT 5,
e ghFix e D RIS S DAREZ B < Fovs, Tads,
BERLEROKJFENCEBRSRL THH0, OB
0.98 BEEThar7c b B,

1981 EE5 25 1982 FE3 8 ¥ ¢ 11 » AR F—
2% 10 ABK, TNFRH8BMEELOTHLT,
BRI & 5 7B &> 17\, ABBERELS 0.8 ML ED
b D DORPIRBOENFE LT, TNE ZOHSED
[UEBREE L 1,
EBOBERNKEVBELOTRAL 1. ,
WAL S, BR, EEEEOKECHT 5 HRER
Kt it HEBHEEGELS, Ebhbhr—HirHLT
L0 XCHBERRL 0T, HBORVERRALLE.
AR BRCCRRUAY SEROEVFDORE KL
CHERBEY 572, BRETOVTE. BEOHMBE
BEEICED, TR L EBICHL TOHEL
MERRLE. BESELE, —R@E» SR~
BIH 2L, T OFEBEIERE10kn BE Th
5. BEAALOHMERORET— 22 ERATH L, ,
ZOTRNARET S, FVHATH100km WKL HD
T, 2~ 3RMOELTEEINS. Tab.2 KEHAD
BEoMBOR L RVGCEBORMERYRLILY, BLA
oSt 2 BMEE TH A EjcEHENKE
CHTWBDIBKDEBEA-TBE LY, SFE

OB EELLICH R TR EL Db LEL
Sh5.

gl 2 ST CRERIZES, BEBEIC KL Th b kX
BT 5T BH, BT FHBBICREL S B 1o
ThH Y, $FRBAOHAKERD LD 0L Bbn
5. .
Kbt KIS % % Tab.3 KR T,

Tab. 3 Atmospheric pressure coefficient
of strainmeter.

Station Coefficient Station Coefficient

%108/mb x107%/mb
+« GAMAGOR1 0.42 NAGARA 1.91
+* TENRYU 0.83 YOKAICHIBA 2.04
*KAWANE 0.67 OSHIMA 1.07
*FUJ 1EDA 0.51 *HAMAOKA 1.33
*SHIMIZU 0.99 *HAIBARA 0.95
*FUJ I 1.33 _ | » IRAKO 0.59
*TOI 0.70 *MIKKABI 1.12
HIGASHIIZU 0.62 *OMAEZAKI 1.18
YUGAWARA 0.49 « SHIZUOKA 1.17
HADANO 1.43 « IROZAKI 0.60
MIURA 126 AJ IRO 1.43
YOKOHAMA 1.86 YOKOSUKA 1.77
HINO 1.86 TATEYAMA 1.21
KAMOGAWA 0.76 KATSUURA 1.04
FUTTSU 1.92 CHOSHI 0.11

OTAKI 1.54

FBBREN 0.8 LT Db DK -

Note : (*) use Haibara's atmospheric
pressure. No mark use Futtsu's
one.

LT EBRC, BEBRYRIEL 2D L,
WTR AAERICHRT, F—2R3FEEPTLn
5T\ %, Fig.l5ikKit, 198210 A5 128 % ¢
DERT - 2DOBEFRXRLTH 5. Zhb OB
HEBEFAERES, MRS ERICRAESES
TEREE~OTE L LUEEREL 5. SEM
Elikcicdic, BRKOEEFARKCRbALY, EO
I o2 D L RSN BHIBBHLNE,

L ghFOIERER. BIOHTRLE 5.
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Fig. 21 Relation between atmospheric pressure and Bm(AC) component of strain changes at

. Haibara and Futtsu. Correlation of putting forward atmospheric pressure by 30

seconds to strain changes is best at both station.
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