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Figure1l Regional tectonicsin North China and superimposed equal-area rose diagrams. (a) Predominant polarizations of fast shear-waves in North
Chinaindicating the regional tectonics (yellow solid lines) and principal compressive stress direction (white arrows); (b) superimposed equal-area rose
diagrams corresponding to the zone marked A, B, C and D in dashed linesin (a)

A G B AL 1y BRLEA . 30 T ) SO s o, A
B 2 o A B T 2 e 1A 2% fi) S P S B e
5ok H R R I MR A5 5 AR U b b b Fe 45 1) S
PEAARI SR, INAESE [ ALl I, A I A i S0
N2 B 25 5 R e 1 e HL ARG 2% ] S P B /N XY
25 )43 A (P 2), 3Pk X 3843 A3 R AE 5 3K R 1Y
R IR 52 R 3 T 8 SR — 310850 R 5 2 A T B
IR A Rk ey, 3 e BT R T 43 2R B P ) A2 £k
A TE SR, I A Ay 3ok 26 LI -5 )7 3 4% ol B4 Bl 1 24 2K
BT RS G A, XA EER S R IR M R i 4
IR i w4 059,

FEGEIRIT A BT, Bl TR A 9 e
A M I R R RIS LA B MR [T R 8l 15 0 45
WL B A S S RN AR RS, 248 REOTTEAIR
TREE © ANTRIRUEE 2% 1) Sk R 7 B A S ) 3
(5 TR AL 1 2 LA, U 245 1) S PR AT 40
SN s B 2% ) S TR T Ot AR i 2R L =
WA i PR AW RS BB AEAEL . BFANPE S WL WS
Kz, WA DR Bol e S S A HE TR, A1 0 RRUBE ) 4 72 5
T2 WIS AN AR U S A3 A ) i Ak g5 5.

2 eSS S K R

Hh [T M A T S R R RS SRR 2R, B
i AP 201 20 8OAFAR, A X A R A R iy 9] 2 201t 22

7100 —
n; 1
Cluster 2 Cluster 1
E',rggg. FETTITTTT IR T T r__L__I | S
o r o= !
® \\-‘%& . ]
T 6900 | ! = .
g \;..L\\\! |’§: ]
° e T =)
= -~ | 1
= i /
68001 0 el > _Z_1
|
B
6700

4500 4600 4700 4800 4900 5000
East coordinate (m)

B 2 A AE AR DX WL R A bk 4324 s R AR AR 7 1) £E A
FESRECA. PR ORAR 1 25 BB I ok g 7 X SR B A o 1
Figure 2 Predominant polarizations of fast shear-waves from micro-
seisms in North Sea indicating spatial difference between two close
zones™. Two equal-area rose diagrams are corresponding to two zones
of microseismic events
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Figure 3 Electrical anisotropic coefficients of rocks and formations

measured in laboratory, which are defined as the sguare root of the ver-
tical and horizontal resistivity ratio”
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axis; (b), (d), () the rotational records that rotated around Y, X and Z axis™®
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It has been proved that the physical anisotropies of earth medium, such as resistivity, electric susceptibility, velocity, and
quality factor, et a., exist and can't be ignored. For this reason, researches on anisotropy began tens of years ago and now
become a hotspot in the field of seismology and geo-electromagnetism in recent years. Promoted by development of
information sciences and technology, especially driven by technological progresses of sensor, storage and
communication of big dataset, the observations of geophysical field have been upgraded to 2- and 3-dimensional,
multi-component vector and tensor measurements at different elevations and spatial sizes, such as 6-component seismic
and 5-component MT acquisition provided the possibilities of anisotropic inversion and more precise prediction on
physical parameters in geosciences. However, serious challenges have been faced by the traditional geophysics, just
because the theoretical principles, methods and techniques of geophysics were built on the basis of scalar observation,
and massive vector data are observed and their sharing and utilization become an incontrovertible trend. Thus, in this
No0.567 Xiangshan-Science Conferences, the progresses and problems in the study of anisotropic geophysics and vector
field were introduced and analyzed according to 4 sections. First, different scale and types of vibrations from
6-component earthquake, 3-component seismic exploration and micro-seismic monitoring, and the relations in between
are presented and discussed. Secondly, numerical simulations and inversions of resistivity anisotropy are given more
discussions; especially on the non-uniqueness of anisotropic inversions for apparent resistivity, tensor observation and
azimuthal acquisition were also addressed. Thirdly, the joint geophysical measurements from different altitudes,
including well logging, underground geophysical prospecting, airborne and satellite geophysical observations are
expected to be used on land, in the ocean and in the air. Finally, instruments of vector seismic sensing and tensor MT and
CSAMT, processing techniques of vector signals and software system, communication and storage of big geophysical
datasets, including advanced technologies on compressed sensing, were introduced respectively. All these presentations
could not be covered in detail within one paper, though, the basic scientific and technological problems about
computational geophysics, active or passive seismology, and anisotropic electromagnetism will be focused on, while the
detailed discussions on different geophysical fields will follow in other papers, so that the issues on the fundaments and
generality of anisotropic geophysics could be studied extensively in the future.

anisotropy, seismology, magnetotellurics, vector field, big data
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