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> General method:

L] Historical earthquake method—Paleoearhquake or
historical earthquake

CITectonic analogism method---high seismic hazard
data

{Detenministic Seismic Hazard Analysis {DSHA) Probabilistic Sulsmic Bazsrd Analysly IPSHAYL

® Containing strong earthquake observation info-
including earthquake source mechanism, history sequence or serial

® Continental dynamic-deformation and mechanism




2. A new seismic hazard assessment method in
low seismicity province-based on deformation
and energy accumulation and releasing

€ Continental Dynamic mechanism

€ GPS deformation and velocity field, geotectonic environment and
paleoearthquake

€ 3Dimension geological info
@ Site effection

€ Fault types, dynamic and segment

€ Normal, reserve and strike fault, Tectonic dynamic and earthquake

€ Based on geophysics and geochemical

€ comprehensive info-gravity, geo-resistance and geomagnetism, abnormal
geochemical field- inert element and hydrargyrum(Hg)

€ Rock deformation

€ Rock elastic-plastics deformation, energy cumulation



Formulation of Model

Regional total

energy--- Heat energy-—
lithosphere or regional tectonic and
volcanism

continental dynamic

E = (Z”: D(2,5)S8.(2.5))+ (Z”: o(z,5))+ Z”: cM (4, 5)v(Z, 5)
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Deformation energy
—regional tectonic, considering the
segmental characteristics , rock types

Kinetic energy—
tectonic activity,

including evolveme




Technique Diagram

Geochemical Fault dynamic and
segment Character,

:D:l Continental Dynamic
mechanism
. 3Dimension
Fault activity ..
geological info
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3. One example

No Ms> 60 earthquake invaded in Longmenshan fault for 2264 years, so,

it was considered a low seismicity province
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Seismic provinces

f vt Mo BRI hECE
HER ()
§ R (EIEE ah ERERE BENE RRE EfE
| Rem-WAmE BN eTas. WAEE s o euE
2 NI {4 ML# 13 § 15004
|
3 Bi-kx# E;' Oif-th R 8 11 16E

4 BE-RRY  EE BIY. RRRAT 16 78 MNF
5 MERET zE meRdY 3 62 IS
A AEHARS. BRI

6 - 5 67 1467
AE-HEX H Y4 467 F
1 PE-EE% W FE-REE LA% 0 18 70 886
BB st M- TR 4
8 . 7 2 74 1478
BEP-EK ©H - I Pyl ¥
. : _. FRHLASE. R
AR (K 56 UL LIRS OMERYEE . U

4 EE-E B, 5 W-BEN, 6 KE-HRREX;
7 KB, 8 B BB o flM-Bk D10 - THHX



Continental dynamic
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seismic source mechanism —P axial

Two preponderant
directions—NNE-NE and NW-
NNW —means two tectonic
stress field




Geophysics
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Velocity structure of lithosphere and upper mantle



Geo-resistance
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Q value of end-body
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Fault characteristics

[ Activity characteristics

1)50—38MaB.P. relative inactive ;

2)38 —25MaB left-lateral strike moving ; the maximum displacement is about 0.8 ~1.6km
3)25 —5MaB.P. quietude;
4)5MaB. Right-lateral strike, active

[0 Segmental characteristics

1) the south-eastern part is more active in recent 100 years

2) smaller earthquakes occurred in north-western part in recent decades only a MS=7.0 took
place in 1925, but there were more 8 earthquakes (MS>7.0) in the south-eastern parts in recent
100 years

3) slipping rate
North-western : 3.5mm/a( horizontal ), 1.6mm/a(vertical), Activein Q4
middle(creep slip) : 3.1mm/a, Active in Q3
south-eastern: :2.9mm/a, active in Q3

4) sedimentary thickness: sedimentary center moves towards the north-western part



edimentary in Tertiary and Quaternary period—move
toward north-west
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Paleo-seismology

M= > 5.0 earthquake map
From 624 to 1900 (left) From 1901 to 2008 (right)



The forecasting result of
Seismic hazard assessment

> This fault has a obvious segmental characteristics,
although the entire fault has a similar tectonic
background , but many differences including slipping rate,
activity period and stress direction and levels, etc.

» There will be a PGA= 0.1g earthquake in next 50 years in
this low seismicity province based on the above
comprehensive info including regional deformation
developing and energy accumulation and releasing, etc.



4. Conclusions

® Comprehensive info is the most important
foundation for seismic hazard assessment in
low seismicity province

® Building fault system database --Including
regional tectonic geology, continental
dynamic, active and inactive faults and
history earthquake database



The End

Successful Cooperation and Enjoying the
everyday in Harbin

Thanks all of you!



