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2005 1Working Group on Earthquake
satellite was founded in the framework of
China-France Bilateral Space Committee

‘*Share Demeter data during 2004-2010
*»Data application in case study
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‘*Software and techniques
“*Case study and statistical results

“* Theoretical simulation of propagation of
VLF electromagnetic waves
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‘*Sumatra M8.5 earthquake on Mar. 28,
2005 (VLF E, Ne)

*Wenchuan earthquake on May 12,
2008(Ne, Ni, Ti, VLF E and B)

**Chile M8.8 earthquake on Feb. 27,
2010(high energy particles)

*Yushu M7.1 earthquake on April 13,
2010(VLF B)



Table 1
Cataksgwe o Chile earthguakes with magnitude above 6.0 dunng the DEMETER mission (the 10ih sarihguake is excluded in the analyas due Lo missnge

Year Month Dray Time (UT) Lai/* Long/® Depih fkm Precumsor Afler
1 204 8 P 13412560 —385.17 -.53 B 6.5 Y N
2 AN 6 F 10860170 —M32 —&7 196 6.1 N N
3 A0S 11 17 192654.50 136 —6189 147 6.8 Y Y
4 A6 4 15 235014.70 %77 - 19 6 Y N
5 A6 4 £ 19171500 -7 —T402 12 67 Y Y

A6 4 0 (214058 4 -2 —T106 12 6.5
6 A6 7 16 01142414 —®72 —754 10 6.2 N N
7 A6 8 bl 004446.16 M4 —61103 184 8.6 N N
8 A6 9 12 133055.70 —28.94 -89 114 6 Y No ot
9 A06 9 17 093413 58 -31.73 —671.14 137 6.2 Y N
10 A6 10 12 18055660 —3126 137 31 6.4 Mo orbit Mo orhit
11 2007 11 14 15405050 335 —80 89 40 17 Y N
2007 11 15 15030880 187 —M A1 27 63
2007 1 15 150558 40 —m92 —.24 2 6.8
12 2007 1 20 17555150 —me2 — 4% 15 6.1 Y N
13 2007 12 13 052021 85 —7.16 —N 4% 15 6 N Y
A7 12 13 07233089 72 —N.55 16 6.2

14 2007 12 16 08091793 -7195 —N.18 45 67 Y N

15 A 2 4 1701 30.00 —2.17 —N04 33 6.3 N N

1% A 2 16 18451170 —7135 —68.39 130 6.1 Y Y
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A0 3 1 150601 90 —34.41 791 29 &
24 A0 3 15 11082870 —35.7% —734 10 &1 Y N
A0 3 1 02215793 —3%.22 7325 1% 67
25 A0 3 * 145207 45 —7196 = 42 6.3 Y Y
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The accuracy of voltage is about *
(0.1% reading +0.02% full scale),
with resolution superior to 10uV.
The dynamic range is 2100dB.
Frequency bands are 0-0.1Hz.
Sampling rate is always taken as
60s at stations. Solid non-polarized
electrodes are buried 3-4m
underground to detect the geo-
electric field at two or three
directions, where two electrodes
are separated in a distance of
300m or 150m.
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Fig. 3. Spatial distributions of DC electric field calculated for the
angle f=45° of orientation of the fault axis relatively to magnetic
meridian plane. Upper panel: Horizontal component of DC electric
field i the 1onosphere. Angle of magnetic field melination 15 20°.
Lower panel: Vertical component of DC electric field on the ground.
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The periodical
variations in ULF
electric field by
satellite are:
annual, seasonal,
monthly, diurnal
variation.

There are mainly
six-kinds of
abnormal shapes
in ULF electric
field.

Satellite ULF electric
field shows
perturbations over the
epicentral area with
amplitude of about 3-
5mV/m a few days
before Wenchuan
earthquake,
especially on May 11,
which is consistent
with that in ground
observation, showing
the internal connection
between them in time
and space domain.

The amplitude of
ground electric field
anomalies was about
3mV/km to 100mV/km,
which may be
correlated with
individual
underground
electromagnetic
conditions. But the
direction of
anomalies may be
affected and
controlled by regional
stress state.

The intensity amplitude
differs largely at ground
and satellite observation. It
is difficult to connect both
of them by direct
propagation of
electromagnetic waves in
lithosphere-atmosphere-
ionosphere. But acoustic
waves excited by ground
tremors may be the
transmitting media
between lithosphere and
ionosphere.
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*Wenchuan M8.0 earthquake on May 12, 2008

“*Previous research
= GPS TEC
= Plasma parameters
= ELF/VLF electric field

* ULF electric field observation on DEMETER
satellite



Data analysis on DEMETER "

Ic field

* Background information in ULF electric field by
DEMETER satellite

= Diurnal variation
= Seasonal variation
= Annual variation

** The typical abnormal shapes in ULF electric field

*» Data analysis of ULF electric field around Wenchuan
earthquake
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