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M>7: 2 in ery 3 yearsin mainlaﬁ,’ls per year in'the earth -

M>6: 4 per year in mainland China, 150 in the eart




Earth observation from spatial technology provide
new opportunities for improving of the ability of
earthquake prevent and disaster reduction

»Large-scale
>highly dynamic
>»multi-parameters

> all-weather

Seeing the Earth with new eyes
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Conceptual diagram of China earthquake
monitoring system from Space
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Space segment of the three-dimensional
seismic monitoring

Long-term and mid-term seismic precursors monitoring
system: GPS-BD, D-InSAR, gravity, etc.

Mid-term and short-term seismic precursors monitoring
system: Infrared, hyperspectral, etc.

Short-term and impending seismic precursors
monitoring system: Seismo-lonosphere, etc.

Emergency response and dynamic monitoring system:
optical, radar, etc.

Independent support system: communication satellite,
havigation, etc.



Key Projects

» Geophysical remote sensing satellite: Electromagnetic
Satellite, gravity satellite

» High-resolution optical and radar satellite in
geostationary orbit

> Reformation of crustal movement observation network
platform: GPS - BD

» Integrated satellite application system for earthquake:
RS+BD+ communication Satellite

> Key theories and technologies for seismic satellite
monitoring and applications



Infrastructure of applications system for
earthquake prevent and disaster reduction
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Long-term and mid-
term earthquake
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Framework of multi-source seismic
Application information processing system
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Electron density(Ne) before M8.0 Wenchuan
earthquake
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Main features of ionospheric anomalies related
with earthquake

» main physics parameters
Electromagnetic fields: VLF, ELF, ULF, etc;

Plasma: TEC; f,F,. Electron / ion concentration and temperature; Ionic
components, etc;

Energetic particles: particle flux.
»time
Plasma Disturbances 1-5 days before earthquake, duration 4 to 6 hours;
Electromagnetic field and energetic particle Disturbances : 1-5 hours before
earthquake;
Disturbances often come in the afternoon.
»Spatial scale
about 10° around, epicenter a certain shift relative to the epicenter, magnetic
conjugate zone may also occur
»intensity
magnetic: nT;
Electronic field: uV/m;
Energetic particles and Plasma: more than 20-30%.



Technique flow of Infrared radiation anomaly
processing
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Infrared radiation anomaly related with the M8.0 Wenchuan
earthquake

Brightness Temperature
2008.5.7 2008.5.8 2008.5.2

>2008 _ 9

The obvious Brightness Temperature
anomalies(May 7 and 8) may be have

relationship with this event.

> 2007

The anomalies(May10, 2land 29) may
be have relationship with wenchuan

2007.5.10 2007.5.21 SN 2007.5.29

earthquake. Another possibility is M6.4

Ninger earthquake occurred on Jun 6, [5re=c53 00655 500650

2007 .
»>2006

No obvious anomalies.

o I [T
2 2.5 3

the TBB anomaly evolution before Wenchuan Ms 8.0 earthquake on May 12,&008
@ epicenter



Infrared radiation anomaly related with the M8.0 Wenchuan
earthquake

Outgoing Longwave Radiation

: 4.30
v'the obvious OLR anomaly Row -
appeared 13 days (April, 29,
2008) before this event in the
epicenter. + K
v'This kind of anomaly * “
appeared frequently in the * -
epicenter region until the day =« 2z
before this earthquake (May 11, = = o & «
2008), and the scale decreased 510 511 512
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2008457128
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the earthquake. N r
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lon lon

which 1s the seismogenic

structure of this earthquake the OLR anomaly evolution before Wenchuan Ms 8.0 earthquake on May 12, 2008
: (Epicenter is marked with red star, active faults with red lines) 23



Infrared radiation anomaly related with the M8.0 Wenchuan
earthquake

Surface Latent Heat Flux

Latent Heat at 05-May-2008 Latent Heat at 06-May-2008 Latent Heat at 07-May-2008

»Obvious  SLHF
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earthquake.
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the SLHF anomaly evolution before Wenchuan Ms 8.0 earthquake on May 12, 2008 24



Infrared radiation anomaly related with the M8.0 Wenchuan
earthquake

NCEP Air Temperature

© 5.4

Daily Air temperature at 04-May-2008 Daily Air temperature at 05-May-2008

w55 D

*The NCEP air
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*The NCEP air
temperature anomalies
disappeared completely
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the NCEP anomaly evolution before Wenchuan Ms 8.0 earthquake on May 12, 2008 25



Comprehensive forecast

Case study characteristics oot
No  TYPE abnormal no : - eqt
total . space magnitude  capacity
|
: : : 1-3 (STD | >M6.0 for
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earthquakes. | |
I I
2 e | oa |15 |8 [ severatdaysto p oGy | >3(threshold) Xr‘iﬂq‘l’faﬁ’e"s
The location of seismic anomalies were usually I
isolated and near the epicenter.
73 | Moving toward | About2 >M6.0 for
3 | SLHF | 95 | mmor \ |22 (23% ) ! 2 weeks . o ig“’_center | (dgf(e)r‘eyc/?flmm better
The infrared anomalies are possible to be detected | Packsround)
in several earthquakes, especially greater I
) NC magnitude (Ms>6.0) events. inthe | (disf;elr}n.cze‘;m Most of the
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Mid-term prediction
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Crustal deformation measurement by InSAR

Master image select ; Co-registration of

. CR/PS-'“SAR Joint Identification of images; Interfer(igram generation
CR point
algorithm ﬂOWChart PS points selected by amplitude deviation
method
\4 +
CR phase analysis and Spatial correlation analysis of
unwrapped phase
v

. . Identification of the PS point
Constrained by the deformation based on the probability

I‘ate Of CR pOint and the Elevation correction v

elevation solved by the GPS and deformation rate
> Phase unwrapped:U

A

receivers, it can improve the

. v
square error of _the ba§ellne Estimate the Space-related error of
network of PS pomt and in the Dem (D) and the atmospheric and
final solved out the unknown orbital errors of Master image(M)

v
parameters- Removal of D and M, and
) ) ) removal of the interferograms
This can effectively combine the with unwrapped error
y

CRINSAR with PSInSAR to : Y
. Estimate and removal of
improve the accuracy of other error
calculation. ¥

Estimate the deformation rate
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Infrared multi-parameter and earthquakes

SLHF

TBB

‘ internal

relationship?

OLR

earthquake -
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