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carthquake happens when
two blocks of the earth P Fault plane
slide past another.
The phenomena before the earthquake @
event is called earthquake preparation
process. The ground magnetic field

could be affected by the phenomena
within that particular area.
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The challenge in understanding the relationship between the earthquake and the
regional geomagnetic changes.
- p P
Time of AN 0990704 %%
% 7 7
occurrence ’/’3//’//4/// //’f”%’f
o
(Uyeda, 2013)
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Approach: Diurnal variation range ratio (DVRR) method
o Only necessitates 1-min sampling period
o Could extend to other non-seismological area
o Provide the predicted period range of the earthquake occurrence

Inconsistencies in the application of the DVR method

Objective: To determine the most efficient approach for the analysis of the magnetic response
prior to the earthquakes.

|) DVR Method 1: Anomalies Based on Threshold Values
ll) DVR Method 2: Anomalies Based on 1-year Background Comparison
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Workflow (DVR Method 1: Anomalies Based on Threshold Values)

ANALYSIS
[1] Earthquake events [3] At least 2 magnetometer [5] Global geomagnetic
stations needed indices to filter disturbed day

Magnitude > 6.0

Near (d < 190 km) ap >27nT

Distance of the epicenter

Far (600 km < d < 1000 km) Dst <-30 nT

Hypocentral depth

[2] Geomagnetic field data [4] Geomagnetic diurnal [6] Anomalies observed within

with NEZ direction in variation ratio, R the15-day moving mean

SuperMAG database

| RN,E,Z = Anear/Afar | | Ranomnlips =R > Ur i kO-R (k = 2) |
(Yusof et al., 2021)
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Workflow (DVR Method 2: Anomalies Based on 1-year Backaground Comparison)

DATA ACQUISITION HN= NGOG NE ANALYSIS
[1] Earthquake events [3] At least 2 magnhetometer
stations needed

[5] Compute T-year
background distribution of
DVR

Magnitude > 6.0

Near (d < 50 km) :
. . [6] Compute ratio of
Distance of the epicenter background DVR and

Far (100 km < d <300 km) observation period

Hypocentral depth

[4] Geomagnetic diurnal

[7] Significant difference were

2] G tic field dat
Al CEemegi2ie iele elele observed using f-fests.

variation ratio, R

with NEZ direction in
SuperMAG database

| Rygz = Anear / Afar |

(Modified from Liu et al., 2006)
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DVR Method 1: Anomalies Based on
Threshold Values

23 days before
earthquake

60 days before
earthquake

7 days before
earthquake
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2005-12-02 M6.5 Earthquake near the east coast of Honshu, Japan
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Yellow shaded region = the occurrence
of the geomagnetic storm

The anomalous period were indicated

| —— by the bar graph of the 15-day moving

mean in each component

The observation period was conducted 60
days before and after the earthquakes

DVR using anomalies threshold during 2nd December 2015
EQ, near the east coast of Honshu, Japan.
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Ishinomaki 29th August 2012 EQ (DVR of ONW/MIZ station)

DVRN of -30 to -15 days DVRE of -30 to -15 days DVRZ of -30 to -15 days .
3 3 3 Observation
3 5 30 days before ‘ period

earthquake
1 1
Background

o | [ S data

DVRN of -15 to -1 days DVRE of -15 to -1 days . DVRZ of =15 to -1 days

15 days before
earthquake 2
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DVRN of EQ Period DVRE of EQ Period DVRZ of EQ Period

DVRN of +1 to +15 days DVRE of +1 to +15 days DVRZ of +1 to +15 days

DVRN of +15 to +30 days DVRE of +15 to +30 days DVRZ of +15 to +30 days
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DVR using 1-year Background Geomagnetic Data for Onagawa (ONW) and Mizusawa (MIZ)
during 29th August 2012 EQ, 44 km E of Ishinomaki, Japan.
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Institute of Climate Change

200 Magnitude Vs Depth of Global Earthquakes 2000-2020
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How the anomalies generated?

l.  Conductivity structure changes during the earthquake
preparation.

IIl. Caused by: (chenetal. 2013

 Momentary existence of earthquake-related high conductivity
materials.

I Movement of electric current along faulfs.
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Conclusion
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 The two DVR variants implemented by previous studies were compared and
analysed to determine the efficiency of both techniques.

« One of the more significant findings to emerge from this study is that Method 1:
Anomalies Based on Threshold Values, yields more significant results as
compared to Method 2: Anomalies Based on 1-year Background Comparison.

 The anomalies appeared as early as 60 days before EQ event for Method 1 while
Method 2 revealed the anomalies as early as 30 days in all components.

« The evidence from this study suggests that Method 1 could produce more
significant results in detecting the earthquake precursor prior to the earthquake
events.
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Thank you for your attention.
We appreciate for any feedbacks
and comments.
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