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Discussion on strain tidal factor separation and anisotropy
——Analysis of first data of borehole component strain-meter
of China’s digital seismological observational networks
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2. China Geological Academy Geological Mechanics Institute , Beijing 100085, China
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Abstract The National Digital Seismological Observational Networks plans to install in China’s mainland 40 YRY-4
Borehole Strain meters developed by CHI Shun-liang. First set of data has been analysesed, and from the best quality
data, relative accuracy of M2 wave factor can reach 0. 001, which is better than the best long-base cave strain meters.
We also discovered at various borehole strain-meter stations tidal response (tidal factor) are separate and have orderly
anisotropy. We believe that fault isolation is the cause of separation and anisotropy. Finite element model of fault
block’s azimuth response has contingency with measured response, which supports this hypothesis. The anisotropy of
tidal response will be helpful at geologic structure research, city fault survey, land block micro activity, earthquake
intensity area delimit. And it can also improve tidal displacement revises of GPS data.
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Fig.1 Macheng station 20 days after installation

with Indonesia M7 quake
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Table 1

Macheng station component No. 2 harmonic analysis

(2R 115.15; 4% 31.13; 572 95.00 M ) 2006.9. 1. 0~2006. 9. 30. 23 ( Probe Azimuth: 42.0°)

WETE 44 7 Ql 01 Mi P1SIK1 J1 001 2N2 N2 M2 L2 S2

PRl T 1.4584 1.4469  1.5323  0.9664 1.5038 1.3507 1.1601 1.2114 1.2133 1.1229  1.2050
M.S. E 0.0351 0. 0080 0.0608 0. 0080 0.0864 0.0931 0.0248 0. 0060 0.0013 0. 0549 0.0020

MRS —11.35 —11.79 —23.75 —8.55 —18.50 —2.45 8. 26 3.00 1.37 —4.28  —2.92
M. S.E 1.38 0. 32 2.27 0. 46 3.30 3.94 1.22 0.28 0.06 2.81 0.09
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Table 2 Tidal factor M2 wave from 8 station

Gk Vi M2 ¥ % H ¥ M.S.E AR J5 M.S.E O1/k1 01/M2
SR R g AE 0.7438 0. 0060 —2.83° 0. 46° 1.1694 1. 0263
A1l ENDEA 0.7372 0.0047 33.81° 0. 36° 1.1959 0. 7660
T8 5 A 0. 8479 0.0113 —6.08° 0.76° 1.0152 0. 9893
¥ IRA N 0. 4036 0.0162 3.23° 2.28° 0. 8669 2.1336
B vy i A 0.1956 0. 0025 8.29° 0.73° 0.9021 0. 7046
LT 1% 7 A5 0.6011 0.0153 7.60° 1.46° 0.7241 1.1085
groge N g AR 0.1307 0.0106 7.33° 4.66° 1.1592 0. 9029
ik A A% 0.1691 0.0166 7.22° 5.22° 0.2940 0.7678
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Table 3  Strain sensitivity correction coefficient by measured data

W& TR & BHALS i d LTa FikE
1 8516 1 250 1.0321 0. 9740 0. 9269 1.1390 1.0312 0.9758
2 BB IE R B 1.0271 0.9928 1.0978 0. 8663 0. 9685 0.9779
3B IE R 0.9936 1. 0416 1. 0985 0.9423 1. 0498 0.8998
4 BRIBTFE R B 0. 9492 0.9916 0. 8847 1. 0675 0. 9065 1. 0923
T4 BRUGIBENTHE M2 H#BYEF
Table 4 Panzhihua station 4 components M2 wave tidal factor
&k 4y 7L M2 {1 K+ M.S.E AL W FE M.S.E O1/kl 01/M2
A —44° 0.2786 0. 0047 22.64° 0.96° 0.6728 1.3041
0.5844 0. 0026 —3.20° 0.25° 1.3613 1.0135
R e , . .
C 46 0.8228 0.0035 —1.46 0.24 1. 4454 0. 8854
D91° 0.2653 0. 0077 0.25° 1.66° 1.0726 1. 6426
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Table 5 Tidal factor of different directions(0°~180°)
L Vatd L
=g HIRARE NN N N X
St I IR G A BRALS ERLIN=Y TARERES) A G
IR
0° 0.0893 0.7883 0.2412 1.2629 0.5462 0.0223 0.4030 0.1628
20° 0.0297 0.9888 0.0829 1. 0030 0. 6449 0.0832 0.4947 0.1326
40° 0.0724 1. 1421 0.1425 0.6075 0.6939 0.1748 0.5561 0.2081
60° 0.1458 1. 1840 0.4782 0.1046 0. 6502 0. 3666 0.5642 0.2803
80° 0. 2551 1.0037 1.1913 0.4089 0.4622 0.6377 0.6306 0. 2444
100° 0.3391 0.6737 1.5645 0.7273 0. 2540 0.7070 0.7603 0.2942
120° 0.2987 0.5532 1.1211 1.0704 0. 2570 0.4935 0.6372 0. 3888
140° 0.2329 0.5161 0.7331 1. 3089 0.3221 0.2612 0.4486 0.3522
160° 0.1625 0.6032 0.4515 1.3701 0.4279 0.0943 0.3573 0.2619
180° 0.0893 0.7883 0.2412 1.2629 0.5462 0.0223 0.4030 0.1628
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Fig. 2 Tidal strain directional responses of Geermu,
Macheng, Mengyuan, Panzhihua,

Huangyuan, Jinhe station
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Fig. 3 Finite element computation model of strain

transmittance along with changing fault cross-angle
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