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THE PROBLEM

M ega Earthq UakeS A mega-earthquake suddenly releases a large to extremely large
_ impacts cause and predictions amount of kinetic energy in the Earth's crust and on ground

surface within a few tens to two hundreds seconds.

|
However,

such vast, dramatic and devastating kinetic actions in the Earth's

Quentin Z Q YUE crustal rocks and on the ground soils cannot be known or

_E‘ EP% predicted by people before they happen.
]
Therefore,

teqzq@hkuhk mega-earthquakes have caused and would continue
yuedzq ) to cause huge disasters, fatalities and injuries
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to our human beings.

U Four Beichuan high school students were running out of

their classroom during 2008 Wenchuan Earthquake. THE Q UESTION
O But, they were still hit, covered and killed instantly by a

rapid flying cement morta

My simple and quick answer is that
our human beings still DO NOT correctly understand
the Earth and her earthquakes.

y, as a teacher & engi
I had to do something to solve the PROBLEM!!!

To correctly understand
the Earth and her earthquakes,
I need to recall
Newton’s four rules of reasoning in

natural inquiries. o s Book Three
e SYSTEM OF THE WORLD
"““_\f 1: f]- \I lll’r_[_\"‘ (IN MATHEMATICAL TREATMENT)
< T He wrote

four rules of reasoning in
philosophical inquiries.
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Four Rules of Reasoning in
Philosophical Inquiries of Nature

e

Phenomena or Appearance
of Earthquakes

“RULE I.
We are to admit no more causes of natural things than such
as are both true and sufficient to explain their appearances.”

“To this purpose the philosophers say that
Nature does nothing in vain, and
more is in vain when less will serve;
for Nature is pleased with simplicity, and
affects not the pomp of superfluous causes. ”

Isaac Newton (1686, 1713, 1725) “Mathematical Principles of Natural Philosophy”

Phenomena illustrated with photos & videos during or
immediately after ten earthquakes in recent years
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The devastating
Wenchuan
Earthquake M8.0
suddenly occur
at North

The earthquake energy
estimated from seismic waves
is
6.3x10'° to 8.8x10'7 Joule
or 15 to 210 million tons TNT,
released within 110 seconds.

o T e

Speed of fault rock rupturing is
about 2.8 km/second
over about 300 km long mountains.

€eTV Com

Video 1

Instantaneous
White Natural Gas Emission & Quake Sounding
during Quaking

2:30PM, May 12, 2008

Qingcheng Shan in Longmen Shan
Wenchuan Earthquake M 8.0
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Video 3
)
Video 2 Inst eous
White Natural Gas Emission & Quake Sounding
during Quaking

Instantaneous
White Natural Gas Emission in Mountains

during Quaking 230PM, May 12’ 2008
2:30PM, May 12, 2008

Local Mountain Area in Longmen Shan
Wenchuan Earthquake M 8.0

BeiChuan Town in Longmen Shan
Wenchuan Earthquake M

# DRAMATIC VIDEO OF QUAKE DAMAGE 1
'

Video 5
Hanwan XueCheng
Wenchuan Earthquake i
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According to Sichuan Meteorological Bureau,

the ground air temperature in the damaged Decreased
counties and cities were decr 1 s b

after the main shock on May 12, 4t06°C

Video 6 . A
ground air temperature became the lowest On
3,2008. —a— 2008

Reservoir Water Tsunami

and White Natural Gas Emission n to increase on May 14, 2008. = 30years
for minutes after Main Shocking mean
ingChuan JiangYou SheFan
_ 2:30PM, May 12,2008 g Qne WL S e
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Ground Air Temperature Change
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30 QingChuan 4

Temperature
Earthquake M

The one hour air temperature change from 14:00 to 15:00
on May 12, 2008 at the epicenter & adjacent areas

according to Sichuan Meteorological Bureau
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S T B R R mperature of the epicent

Time was mainly dropped down (Note:
+ for heavily
damaged towns
http://www.scqx.gov.cn/qxkp/qxkj/2008090516370482.html and cities)
1. On May 12, 2008, HanWan in MianYang was The heavy rainfall LiuHan Primary DengJiaTown

sunshine before the Earthquake but became
cloud afterward and rained in the evening. It
rained for a few days afterward.

2. On May 12, 2008, BeiChuan was sunshine
before the Earthquake but became cloud
afterward and rained in the evening. It rained
until May 14, 2008.

3. Inthe evening about 9:00 pm of May 12,, rain
poured down in YingXiu until May 14, 2008.

4. In the evening of May 12, rain also poured down
in Wenchuan Town until May 14, 2008.

5. DoulJiangYan also had major rainfall from the
evening of May 12 to May 14, 2008.

6.  SheFang had a rainfall of 39.4 mm from 00:00
on May 13 to 05:00 of May 14, 2008.

caused additional
difficulties to the
rescuing work.

According to Sichuan Meteorological Bureau,
the whole epicenter areas had
heavy rainfall
from the evening of May 12
to the evening of May 14, 2008.

School Little Damage & No Fatalities

= % Th
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Beichuan Isolated
Damage Areas
N =

Reporters from Hong Kong
on May 17, 2008 during an aftershock.

Rock falls, ground sounding, dust flying, breath difficulty,
sky becoming dark

At 12:00 on May 17, 2008, the gas emission and eruption
during an aftershock M5.9 at site between Lixian & Wenchuan.

Quentin ZQ Yue
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During the aftershock, the ground shaking, mountain moving,
huge dusts erupted suddenly & highly
many rock falls along the highway No. 317 in LiXian.

hitn.//bibaidy con/iavT77zhac/blog/iten/7204127191 770429388476 hinl

Horizontal movement and vertical subsidence of
the crustal lands on Longmen Shan Faults & Sichuan Basin

The fault western block had a horizontal
movement of 20 to 70 cm toward the east
to the southern-east.

The fault eastern block had a horizontal The east part subsided 30 to 70 cm
movement of 20 to 230 cm toward the
west to the northern-west and a vertical

subsidence of 30 to 70 cm.

2001 Kunlunshan Earthquake M8.1
17:26, November 14, 2001
Tibetan Plateau
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e The ground ruptured zone was about 426 km long and
several 100 m wide.

e Itwas in permafrost ground with ice.

2)

China Earthquake Administration

The ruptures and deformation were in permafrost ground.
They were of many kilometers long.

They were tensile ruptures.

The ruptured frost soils were angular and had no melted signs.

They show that the earthquake energy did not heat the ruptured and
deformed ground soils.

The energy did not thaw or melt away any ice lenses in the frosted
soil.

¢ The ruptures and deformation were in permafrost with ice sheet
covers.

¢ They were tensile ruptures.

¢ The ruptured ice fragments were angular and had no melted signs.

¢ Some angular ice fragments were ejected onto the ice cover.

1) They show that the earthquake energy did not heat the ruptured and
deformed ground soils and ice sheets.
2) The energy did not thaw or melt away any ice on the frosted soil.
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2010 Yushu Earthquake M7.1
7:49, April 14,2010

Tibetan Plateau

v e

921 Chichi Earthquake M7.3
on Sept. 21, 1999 , Taiwan Island

P

1)Similarly, the ruptures
and deformation were
in permafrost with ice
sheet covers.

2)They were tensile
ruptures.

3)The ruptured frozen
soil fragments were
angular and had no
melted or thawed signs

4)The ice sheet cover on
river also had no signs
of melting or thawing.

Area =195 ha, Volume = 34,923,400m?
Buried 14 houses, killed 39

Sept. 30, 2009
Padang, Indonesia
Earthquake M7.6

2009 Padang Earthquake M7.6
17:16, September 30, 2009
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In Indonesia, a City’s Worst Fears
Come to Pass

iy ki wa

N il it il Ml b P, B, s O . 5000

[y | p—— o
Bies e

Souner of later, the cititens of Padang feared, they would be
et Sitting on the sre sssthquake fult line that triggered
the deadhy ao04 Avian tsunamd. the Indonesian oty of
900,000 on 1he island of Sumatrs is one of the workds most.
velmerabils 10 seisssie activity, Just after 5 pes. boeal time e
Sept 0, disaster finaly strick when a 2 & itude

.. “With power down and rain pelting

#§ Rescue teams from the Indonesian

# hunt for those still alive, in the

Pouring rain
a few hours after the
mainshock

the region, it's impossible to
determine yet how badly those
districts were affected. ”

“Rescue in pouring rain

army and health ministry descended
on the city and surrounding towns to

twisted wreckage of collapsed
buildings and homes.

In pouring rain, overwhelmed police
and soldiers were clawing through
the wreckage of schools, hotels and
at least one major hospital that
buckled in the quake.”
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2010 Mexicali Earthquake M7.2
15:40, April 4, 2010

Earthquake M7.2 at Mexicali
on April 4, 2010

During & after quaking,

gD

v the ground sounded,
60 km long huge dusts flying and erupting out

20 kmide of the mountains.

Video 8 2010 Haiti Earthquake M7.0
7.2 Earthquake at Mexicali, 16:53, January 12, 2010
the Mexican state of Baja California, Mexico
April 4, 2010

Video 9
at 16:53, January 12,2010
Port-au Prince

e i 4 g Tl A
1) The rescuers reported that after the main-shock, the Port-au Prince
became dark.
2) The dust and gas erupted highly over the entire city.
3) It kept covering by dusts for several hours.

7-25 Quentin ZQ Yue
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e thick whit Vvideo 10 e Portau i 2010 Chile Earthquake M8.8
€ thick white gas covering the rort-au rrince .
during and immediately after the quaking 08:3a; Hebniary 27,2010
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2011 Christchurch Earthquake M6.3
12:51, February 22, 2011
Video 11 A T R T T
Feb 27, 2010 e A TS e
Mw 8.8 Maule Chile Earthquake — =
Gas erupting out of ground S by i Vi fer
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M 6.3 Earthquake on Feb.22, 2011
(184 fatalities & hl_J_ge damages)

| AMershocks as of 12/04/2011 |

Video 12
2011 Christchurch earthquake 6.3
12:51, 22 February, 2011

Gas emission and dust and wind

Graphic by Rob Langridge and William Ries, GNS Science
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Video 13
2011 Christchurch earthquake 6.3
12:51, 22 February, 2011
Gas emission and dust and wind
at the initial moment earthquake
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Video 14
2011 Christchurch earthquake 6.3
12:51, 22 February, 2011
Gas emission and dust
covering whole city

Video 16
2011 Christchurch earthquake 6.3
Isolated Collapse of Single Building with Huge Amount of Gas and
Dusts after Mainshock

May 24, 2012

Moment the earthquake hit
Extraordinary image of dust rising from Chritchurch taken seconds after
the 6.3 magnitude earthquake struck three miles below the city ground

Dust cloud over Christchurch CBD

Video 15
2011 Christchurch earthquake 6.3
12:51, 22 February, 2011
Huge amount of gas and dusts coming out of the ground

Large areas of Liquefaction by Christchurch Earthquake

Quentin ZQ Yue



2011 Japan Earthquake M9.0
14:46, March 11, 2011
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After the
earthquake, the
air temperature
of the epicenters
were dropped
down
significantly.

It was down to
-5°C.

KE AR
BIKET5C

AARSBITHRER, AR EZREARERINMRBE, SR 7 HKE
MREAREERRFTSC, KAKREARBETE.
AEEEE BT FLE HE RS FRR, FEMHARRRE, M
&, UAaBEREEE.

itggi&%ﬁ&ﬁ%&ﬁ BFBFARIGORFEEE, WRE R E R

Video 17

Immediately after the main shock,
Sendai became colder and colder.
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Snowing in the TV video
at about one hour after the main-shock
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Video 18
Snowing in the TV video
at about one hour after the main-shock

May 24, 2012

il
Video 19
Japan Coast Guard captured
avideo
showing 10 m high sea wave of the Tsunami
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Horizontal movements and vertical subsidence of
the crustal lands of Japan Island

Crustdl castward " Crustal downward -
horizontal movements vertical subsidence

The coastal land areas

immersed by seawater are 443 km?
(40% of total Hong Kong Land area)
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The Cause of Earthquakes

“RULE II.
Therefore to the same natural effects we must, as far as
possible, assign the same causes. ”

“As to respiration in a man and in a beast;
the descent of stones in Europe and in America;
the light of our culinary fire and of the sun;
the reflection of light in the earth, and in the planets.

Isaac Newton (1686, 1713, 1725) “Mathematical Principles of Natural Philosophy”

11-25
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Active Gas Energy — Passive Rock Faulting Model
for Cause of Earthquakes
Ground surface
Downward
gravity

Heterogeneous rocks and soils with
discontinuities and groundwater controlled by
geological structures & weathering

& Heterogeneous geo-rocks
(\)eQ controlled by
§ geological structures

10 to 20 km deep

Lateral Confinements by

Lateral Confinements by
Tectonic Stresses & Crust

Tectonic Stresses & Crust

Methane gas

coming from mantle
»\ & migrating into the

traps Bottom confinements

Stress MPa Assume
0 100 200 300 400 500 600 700 8 the natural gas
Z is trapped at 14 km and
) \\\‘ . has a pressure 300 MPa
\
j W\ Possible change of *  Once the gas fractures the
<1\ \N: the gas pressure due trap weak rocks, it would
. X to fault rock quickly escape the trap and
g .1 \\ N i\ _ confinements forcefully fly upward and
1L \% laterally along fault weak
E 9 \\ ‘_\‘-, zones.
O w0t \\\\ \\.\ *  Simultaneously, the gas
8 nl= Al \ pressure would reduce,
12 {: A\ \: \ 7% according to the
sT=g * (X \% % confinements & pressures
w2 \ \“3’: \?, E %) of the channel surrounding
O \82 g rocks.
1 2\ \2 \2% \%
1 = \ \2 \’i& 'y e
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The Stress Field

Oy, Oy Oy, T = rock tensile strength

y
£

|
|

o-XX’ O.Xy’ o-XZ o-XX’ O-XZ7 O-yZ

pore

Shear failure

Non-reachable stress state for
solid rocks surface

7=C+(o— p)tan(d

o, Stable stress
) conditions for
Ten_smn solid rocks
failure
surface

G3'p Gz'p Gl_p G_p
Under the effective stress,
the rock mass have the shear and/or tensile failure modes

Ratio of Gas Pressure over Rock Vertical Stress
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Gas volume increases as its depth decreases

Possible Enlargement of Gas Volume over Original Gas Volume (k=1.1)
10

Depth (km)

As gas flows upward,

its volume increases and can
affect larger and larger rock mass
surrounding the path (faults)

12-25
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Stress MPa

0 100 200 300 400 500 600 700 800 Al 1 L]

Ratio of Gas Pressure over Rock Vertical Stress

S

~< Fast Upward & Lateral

E 1 Flying & Expanding

% L A Gas of High Pressure

AYT 2 G\ under the Lateral Confinements of
i § V. G\ Tectonic Stresses, Crust Fault

1 \¢ 1 Rocks & Gravity!

Stress (MPa)

400 500 600 700 800

“" The high omp
TI\\A i gas becomes more and m

\ \ %  dominant and controls .* e 44 of
N \R the surrounding
. =
\ G

ot 1
Stage T

sp

E A
. -
= - \ Rock mass confines & ~
N . . 1
U X e flow and expansior =
C 0l ¢ 1 A . . .
= - ¥ highty compressed and high 2
O 111 ity g =] o=
@ 12 - o,
(@) = . = 5 6
13 e \ = +
S -~
el 20\ )
15
21\ |
16 L
= —~
17 \ )
18 = \ =
=1 \ B o
19 =8 =
20 S g

;

Heavily damaged site
due to gas expansion
& eruption

Slightly damaged site

) Moderately damaged
due to elastic waves

site due to some
expansive gas waves

A

Ground

Stage 2
Gas expanding&
piifting in Stage 3
Gas emitted & vanished
into air

or

re-trapped in shallow
ground

forming gas/oil fields

Fault or
weak rocks
as flow,

The Cause of Earthquakes

a) An earth quaking is an adiabatic process.

b) The adiabatic process is the interaction between the rapid
upward migrating and expanding of natural gas and its
surrounding crustal rocks and ground soils.

c) The gas is mainly methane gas and is escaped from its
traps in deep fault zones of the lower crustal rocks.

d) The gas has a huge volume, is of extremely high pressure
(300 to 400 MPa) and density (1.0 to 2.0), and generated in
the mantle.

e) Theinteraction is instantaneous and flashing and can be
complete within tens to hundreds seconds.

f) The interaction is under the confinements of the rock
down-ward gravity, the rock tectonic stresses, the rock

rigidness and the rock strengths.

Earthquake Phenomena Explained
with a Cause

“RULE III.
The qualities of bodies,
which admit neither intensification nor remission of degrees, and
which are found to belong to all bodies within the reach of our
experiments,
are to be esteemed the universal qualities of all bodies
whatsoever.”
“For since the qualities of bodies are only known to us by experiments,

we are to hold for universal all such as universally agree with experiments; and
such as are not liable to diminution can never be quite taken away.

We are certainly not to relinquish the evidence of experiments for the sake of
dreams and vain fictions of our own devising; nor are we to recede from the
analogy of Nature, which is wont to be simple, and always consonant to itself.

Isaac Newton (1686, 1713, 1725) “Mathematical Principles of Natural Philosophy”

(1) The sky of epicenter was instantly changed &

becomes dark or yellow or white during earthquake

Why & How ?

A huge amount of highly compressed methane gas quickly migrated
upward from crust fault and carried dusts into sky!

1) Water flows downwards due to downward gravitation

2) Gas flies upwards due to upward lower pressure

13-25
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(2) Immediately after the main shock, the atmospheric
temperature was dropped quickly!

Why & How ?

It is due to the adiabatic process of upward movement & expansion of
compressed methane gas from weak fault rocks into the sky.

B0 s 0 1200 1300 [ 2100 2408 160 1000 W g e (3 (S (B 3 M 0 ke

i PPy

The sudden expansion of methane gas absorbed heat & cooled down the
ground & air temperature on & above the ground!

(3) A few hours after an earthquake, it would rain
heavily!
Why & How ?

1) Due to the fact that the methane gas has about 50% of the air weight,
the huge amount of gas emitted from the ground would fly into sky
highly and expand continuously.

2) It can carry heat and would change the temperature in the sky.

3) So, it would form the convective rain.

e
=<

10
= . T - —
[ wo A0 60 B0 1,00

Air pressure (0.1 kPa)

(4) The frozen soils and ice sheets ruptured by
earthquake faulting had no melted or thawed signs.

e | iy e i o ek ety el it Bt
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Why & How ?

1) It was due to the adiabatic process of upward movement & expansion
of compressed methane gas from deep faults.

2) The sudden expansion of methane gas deformed and ruptured the
frozen rigid ground soils and ice sheet in tension.

3) It also absorbed heat & cooled down the ruptured ground.

4) So the ices in the soil and on the ground remained un-melted.

(5) A huge amount of dusts erupted 1nto sky
whilst the large ground experienced liquefaction and
had a high ground table.

Moment the canthiguake hia
Extraordinary image of dust rising from Chritchurch taken
seconds after the 6.3 magninade canthguake strock thee miles.
Behaw the city ground

| Largeareaaf 1 by €

Why & How ?
1) Both the dusts and the liquefaction were caused by the powerful
emission and ejection of highly pressurized natural gas
2) The gas was escaped from the deep crust & rapidly migrated to city
soil ground from fault channels.

Video 20 |

Liquefaction following the Christchurch 5.5 magnitude
aftershock in February 2011

Showing the gas emission causing the sand cone
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14 - 25

(6) Huge 1solated mountain rock masses were instantly ejected
and avalanched out of their original positions.
The broken rock-debris rapidly flowed long distances.

- “REW

Tamg bt Sbuan | areliake
(RN PP e————

Caolipg'Huge landslide

921 Chichi Earthquake M7.3 [ g
on Sept. 21, 1999 , Taiwan ‘Tangjiashan

Why & How ?

2008 Wenchuan
Earthquake M8.0

1) The rock mass ejection/avalanche was made by the powerful
expansion energy of highly pressurized natural gas

2) The gas was rapidly migrated to the slope rock mass from deep
ground channels.

Quentin ZQ Yue



Video 21

Instantaneous
Ground Eruption and Gas Erupting
during Main Shock

May 12, 2008
Local Mountain Area in Longmen Shan
Wenchuan Earthquake M 8.0

Video 22

Instantaneous
Gas Sounding, Erupting, Exploding & Lightening
during Main Shock

May 12, 2008
Local Mountain Area in Longmen Shan
Wenchuan Earthquake M 8.0

pr
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The hill mass was throwing

Beginning of a hill mass
out of the hill slope

throwing out

Completion of't

The throwing hill hill mass and £

mass was enlarging

ChenlJiaBa

Gas Eruption Crater
. b
Rock debris volume
=12 million

Buried 400 persons

B 17 tree trunks
erupted out
of
| the ground.

: ‘1 The 14C age
| of
| atree trunk
specimen is
5217+25a
B.P.

(7) Isolated collapses and severe damages of single buildings
whilst no or little damages in adjacent buildings

Video 16
2011 Chn: ch earthquake 6.3
Isolated Collapse of Single Building with Huge Amount of
Cias and Dusts after Mainshock

Why & How ?

Pyne Gould Building, 233 Cambridge Terrace

1) The single building was subject to the powerful expansion energy of
highly pressurized natural gas.

2) The gas was rapidly migrated/flowed to the foundation from deep
ground channel/fault.

(8) Two earthquakes occurred at Christchurch within half year.
The M7.1 had little damage and no fatalities.
But the M6.3 had huge damage and many fatalities.

Why & How ?

1) The gas did not migrated to the ground during the M7.1 Earthquake.

2) So, the ground did not have much damages.

3) But, the gas did migrated to the ground during the M6.1 Earthquake.

4) So, it was the gas expansion power causing the damages and
fatalities at the ground.

15-25
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(9) An earthquake releases a large to extremely large amount Earthquake Energy=  , _ W (x - 1) p, = 300 MPa
of energy in the Earth's crust within a few to a hundred ; : L R
N ; Volumetric Expansion Ty
seconds and generates seismic elastic waves. L
Energy of Methane Gas P P p, =0.1 MPa =1bar
The Wenchuan Earthquake The 2011 off the Pacific Coast of i
released 6.3x10' to 8.8x10'7 | Tohoku Earthquake released the energy ;(7 12, 1 15, 1 1 or 105
Joule or 15 to 210 million tons | equivalent to 90x10° to 270x10° liters e
TNT, within 110 seconds. oil within 160 seconds. R
. 10.0000000
What & H OW ? 5 1.0000000
- 0.1000000
1) The energy suddenly released during earthquake is the volumetric E '.'r_'mmm East Japan
expansion energy of highly compressed & dense methane gas. 5 U"mr:m Earthquake
2) The gas was escaped from the deep crust along faults. g e 03-11-2011
] ) ) i ) ) ) c 0.0000100 V1 Of tenS km3
3) Its interaction with the fault rocks generates seismic elastic waves in 0.0000010 atp,
the crust. 0.0000001
30 35 40 45 50 55 60 65 7.0 75 B0 85 90 95
Earthquake Magnitude (Ms)

(10) Mega-earthquakes always occur at
major/huge weak/fault zones on the Earth.

(11) The distributions of known gas and oil fields are

= ';‘Nﬁ"{ T e ;

e g
3 7 Zones of
Mega-earthquakes
on the Earth

Why & Hdw ?

1) The highly pressurized & dense methane gas can easily & quickly
escape from deep crust and powerfully entered into the shallow crust
ground, via weak crust zones/faults,

2) This adiabatic process causes earthquakes!

gas and oil fields

consistent with the zones of earthquakes on the Earth.

i i
zones of mega- earthquakes

Why & How ?

*Z‘;‘&; [

gas and oil fields|

entered into the sky.

3) The gas in the deep crust can also s

1) Part of the methane gas from deep crust causing the earthquake
2) The other part migrated into the gas/oil basins at shallow depths.

basins at shallow depths during non-earthquake days.
4) So, the gas and oil fields can be refilled with new gas in time.

lowly migrate into the gas/oil

(12) The seismic graphs for different damaging earthquakes
are similar in sharps with P, S, Love, Rayleigh waves.

Maqnm.uoe 6.5 eanhquam near coast of central Chile, 29 2034° 5, n 54717 W

Origin time = 17:37:50.0 GMT 1998/09/03, Depth = 27 km
Station = NMA (Nana, Peru, 11.8875" 5, 76.8422° W)
Distance = 17.93° (1992 km), Azimuth = 343° F
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Stres (03]

S EEE RN

. Wenchuan Earthquake

£=: |Remained depth =14
. |-8.4=5.6 km for

. |generating Love &
Rayleigh waves

> A

i Three
seconds

W/ VW

Ascent
=3sx28km/s
=8.4 km for
generating P-waves

(13) During and after earthquake, tsunami can happen,
which requires a huge amount of displacement power &
energy to force the seawater to flow upwardly.

Earthquake
(M9.1-9.3)

Why & How ?
1) Highly pressurized natural gas quickly escaped from deep faults in
the crust.

2) Its powerful entrance into seawater and expanding in the seawater
caused tsunami!

Highly pressurized natural gas quickly escaped from
deep crust faults and powerfully entered into and
expanded in seawater causing tsunami!

(14) The atmospheric pressure change

(15) The crustal lands were subsided and moved
inward during and after earthquake

during & after earthquake

W A B
AT
" nem

e i 0 06:00 06:
A T P Time (hh:mm)

o
T e

10 06:20

Why & How ?

1) The quick entrance of a large amount of highly pressurized & dense
gas from the deep crusts into the sky caused the initial sharp
increases of gas in the air gases and then the large increases.

2) So, the atmospheric pressure changed rapidly at the beginning and

then monotonously increased and decreased.

Horizontal movement and vertical subsidence of
the crustal Bands on Longmen Shan Faults & Sichuan Basin

Honzontal mavements and vertical subsidence of
the crustal lands of Japan Iskand

1) The quick escaping of a large amount of highly pressurized & dense
gas from the deep crusts caused the loss of supports to the upper crust
rock.

2) So, the rock crustal lands were settled downward and moved inward.

3) The settlement volume can be equal to the escaped gas volume.
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(16) The huge crust energy may be released in a single
earthquake or may be released in smaller events.
Individual sequence of fore-, main- & after-shocks

T

JECTEEE | (i

TR

AEORTER

Wanam
CHVT D TR 08000000 St )18 0 07 30, B e IR, WA}

AERSIETTIN L FORRMET,
B

~ Why & How ?

1) Individual releasing of high pressurized and dense gas from deep
crust into shallow crust and the sky causes each earthquake.
2) Under loading of gravity and tectonic stresses and gas pressure, the

crust can have a self-balanced deformation, equilibrium and rupture
mechanism.

May 24, 2012

The mechanism of individual releasing of

high pressurized and dense gas from deep crust rocks
Vertical gravity
Torce of crust solid g o van surface
Torce componen:
4 N Crust  —
. Horizontal

Gas traps pushing
Torce

Instantly gas fracturing & erupting process

Gas pressure for uplifiing

ertical gravity  Free ground surface

ree of erust solid

Base confincment of Horizontal

Twao farce components r,,\.
s |
Horizonial
pushing

faxs Gas traps

Gas pressure for uplifting

crust pushing

Torce

Aftershocks

Fore- & after-shocks & gas accumulation & crack healing process

Prediction of Earthquakes
The Old Problem & New Solution

“RULE IV.
In experimental philosophy
we are to look, upon propositions inferred by general induction from
phenomena as accurately or very nearly true,
notwithstanding any contrary hypotheses that may be imagined,
till such time as other phenomena occur,
by which they may either be made more accurate, or liable to
exceptions.”

“This rule we must follow, that the argument of
induction may not be evaded by hypotheses.”

Isaac Newton (1686, 1713, 1725) “Mathematical Principles of Natural Philosophy™

The Tumultucus Science of Earthquake Prediction

Predicting the
Unpredictable :

| The Tumultuous Science of
| Earthquake Prediction

| by
| Susan Hough

| 2010, Princeton University Press

Dr. Susan Hough is a seismologist
with the Southern California

| Earthquake Center and a fellow of
| the American Geophysical Union,
USA.

Bullctin of the Scismologacal Society of America, Vol, 10, No. S, pp. 2542857, November 2010, doi: 10,1 7RS01 5000314

The 2008 Wenchuan Earthquake and Earthquake Prediction in China

by Qi-Fu Chen and Kelin Wang

“Few seismologists believe that it is presently possible or forever
impossible to predict an earthquake with the time, location, and
size specified accurately enough to guide plans for evacuation.

Regardless of its scientific merit and future development,
governments of most industrial countries consider earthquake
prediction to be presently impractical.”

Geological Survey of Canadal
GEO0 WY h Road

=]
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Seven People indicted:

. Enzo Boschi, president of the

National Institute for Geophysics
and Vulcanology (INGV) in
Rome, the main institute in charge

of seismic monitoring
Italy puts seismology in the 2. Giulio Selvaggi, director of the
dock National Earthquake Center based

Scientists whe axsessed carlquake risk at 1 Aquia
could be indicted on mandangbier charges.

ROME

o

'S

[

<

at INGV

. Franco Barberi, a volcanologist at

the University of "Roma Tre';

. Claudio Eva, a professor of earth

physics at the University of Genoa

. Mauro Dolce, head of the seismic

risk office in the Italian
government's Civil Protection
Agency

. Gian Michele Calvi, director of the

European Centre for Training and
Research in Earthquake
Engineering in Pavia

. A government official, Bernardo

De Bernardinis, deputy technical

Nature

doi:10.1038/nature10105
Published online

13 April 2011

Robert J. Geller,
Professor at U. Tokyo
called on Japan to stop
using flawed methods

DOI:

for long-term forecasts
and to scrap its system
for trying to predict the
‘Tokai earthquake’.

Reality Check

The Japanese government
publishes a national seismic
hazard map like this every year.
But since 1979, earthquakes that

head of the Civil Protection
Agency, is also under
investigation.

have caused 10 or more fatalities
et by ; in Japan have occurred in places
150 W ST nyws Lt designates low risk.

Abnormal Phenomena Observed
before Earth Quaking

Foreshocks
Thermal infrared increases
Hot and stuffy weather felt by people
Climate change (drought)
Animal or plant abnormal
Abnormal in ground electromagnetism
Change in ground topography (swelling)
Abnormal in groundwater
In-situ rock stress
Geophysical fields,

Seismic wave velocities,
Ground sounding
Lightening in sky

Gas emission or blow-out

Regularities of
the Observed Abnormal Phenomena

Diversity in abnormal
Heterogeneity in temporal distribution
Heterogeneity in spatial distribution
High complexity in abnormal

Abundant abnormalities approaching large quaking
Consistence between abnormal statistics and quake magnitude
Consistence between fault and earthquake

Abnormal Phenomena Used as Precursors
for Predicting or Forecasting Earthquakes

Seismic events and waves
Seismic wave velocities
Infrasonic waves
Ground topographic (deformation) survey
Ground tilt measurement
Groundwater level
temperature and chemical changes
Radon gas, Mercury gas
Gravity
Geomagnetism, Geo-electricity,
In-situ rock stress
Tidal force
Animals, Plants
Meteorology (drought)
Thermal infrared abnormal

After having made great effort over last fifty or more years,
however,
human beings still have not found any precursors that are
one to one correspondence with
the occurrence of damaging or mega-earthquake.

According to the statistical data of
China Earthquake Administration Bureau,
its successful rate of earthquake prediction was about 7%.

Why did we have such poor result?
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Breakdown statistics causing the success rate 7% in
damaging earthquake prediction achieved by China

= (1) Faults & plate tectonics

x (2) Active faulting and foreshocks

x (3) Many secondary abnormal phenomena

x (4) Human efforts and comprehensive approach
=50% (correct probability)
x 50%  (correct probability)
x <50% (correct probability)
x <50% (correct probability)
<7.5% (= the highest success rate with

existing theory/methodologies)

“In China, earthquake prediction is not merely a topic of
research, but a government-sanctioned, law-regulated, and
routinely practiced measure of disaster prevention.”

After Chen & Wang, 2010

7.0% _ 9304 which shows that the success rate of
7.5% - 0 China’s earthquake prediction is high!

1) In other words, the Chinese Governments have put lots
of resources to and made great efforts in earthquake
prediction of the nation.

2) Many Chinese people believed and still believe that, as
a natural phenomenon, damaging earthquake can be
predicted.

Schematic illustration of the reporting and announcing system
of Chinese earthquake prediction.

Precursor Prediction Prediction
menitoring conferences announcement
Relevant CEA China Earthquake State Council

institutions Administration (long term, intermediate
Collaborative term}
organizations
CEA or provincial Provincial Provincial government
observatories Seismological Bureau (all predictions in province)
Local or corporate I
observaltories
Amatour \a - Municipal Municipal government

logical Bureau

. . - {48 hours, conditional)
A (or Earthquake Office)

Numbers of CEA Stations Designated to Monitor
Earthquake Precursory Anomalies in April 2008

Tahle 1

priabed 1o Mo

Numbers of CEA Stations De: Earthguake Procur

Asomalics in April 208

sl Dcformnation  Magnetic Tk Blecirical Pl Aqifir Chwistry  Well Water Loved

355 85 1 1 S o] T b

CEA = China Earthquake Administration Bureau After Chen & Wang, 2010

1) Crustal Deformation 358

2) Magnetic Field 255
3) Electrical Field 109
4) Aquifer Chemistry 493
5) Well Water Level 504
6) Gravity Field 24
7) Stress/Strain 76

8) Electro-magnetic Field 36

Time sequences of earthquake occurrence along the LFZ before
Wenchuan Earthquake and since 1970, when seismic networks began
routine operation in Sichuan and its neighboring regions
(completeness catalogue for M; > 2:5).

(a) Magnitude-Time LFZ = Longmenshan Fault Zone
5
z
_g 4
3 | "
i 3 |
= §
2
1970 TS 1980 1985 15600 1955 2000 005
tb]g w Occurmance Frequecy
el
& 5]
5
0
]
¥
£
z

Time sequences of anomalies
before the Wenchuan Earthquake since 2002.

(a) Numbar of Anomalies Discussed at Weekly Conferences
20

20027 2003 004 2005 2005 007 2008

(bl MNumber of Reported Macroscopic Anomalies
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Numbers of Macroscopic Anomaly Reports Received by
the Sichuan Provincial Seismological Bureau
Prior to the 12 May 2008 Wenchuan Earthquake

Table 3
Numbers of Macroscopic Anomaly Reports Received by the Sichuan Provincial Seismological
Burcan Prior o the 12 May 2008 Wenchuan Eartheguake

Crvunl-Water Ui Elevtien Animsd Hehavior  Plan Peculiariey  Weather Patiern Asoual Toted

e yr 0 Wt n wr ')
16 v o iy o i 2t
[ 1] 0 LU I n

o " 17
1 2 0 016
(1] n 0 2n
14 0 (1]

€. Tire, and so forth or heating of unusual sound

i the nuiber of repors reccived. and the scoond aumber b the mimber of reports)

Monitoring and

examinations of anomalies
over a large area

. JLFZ= Longmenshan Fault Zone

ﬂ‘:’ = Region affected
e | bythe 2008

Wenchuan
I Earthquake.

Locations of all types of anomalies
discussed at provincial weekly prediction
conferences held by the seismological
bureaus of Sichuan Province and its

. }, - M _ g, B0k e neighboring provinces or autonomous
T 1. - . A Manning. regions during a one-month period
. T e nh” __Z3-77" | immediately preceding the Wenchuan
b } earthquake.
Shmarn dfeerune o the Hpoing s sy - am Numbers of CEA Statwemn Dengratad bo Moot - -
T e e e i o Brief History of
the Earthquake Prediction Program in China
= A 1975
s Haicheng
h Earthquake
Time sopies o s [ TS ————————— 4} (1328)
ot the Wersbuamn | aithupushe siece 2102 kt\\f:ﬂn:g:l]\;:m;ﬂ;::‘ 025
e o 1966
> Xingtai
5 Earthquake
0 (8064)
| s 1976
= e o ) 5 Songpan
ot China’s management and effort are g aﬁlgthq“ﬁke
o
; great and correct! _ o) R
| u > T v T v r T T
However, the used earthquake 1960 1970 | 1980 i 1990 2000 2010

hypothesis and precursory anomalies
are incorrect!

After Chen & Wang, 2010

The First Basic Question

Is there a precursor that is one to one correspondence with
the occurrence of damaging earthquake?

My answer is Yes!

The Second Basic Question

What is the precursor that is one to one correspondence
with the occurrence of damaging earthquake?

D

My answer

It is the abnormal change of huge amount of methane gas with high
pressure and increasing volume in shallow ground (within 5000 m
deep).

There is a precursor that is one to one correspondence with the 2) Such natural gas is also abnormally or non-regularly released or
occurrence of damaging earthquake. emitted from the ground and into the air and sky.
3) In addition, the emitted gas may also carry ions for changing electro-
magnetic fields and/or lightening in the sky.
21-25
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Do you have any evidences

to show this primary precursor
?

My Answers are No and Yes!

May 24, 2012

July 28,1976, Tangshan Earthquake (M7.8) ELLi#1 /&
e ks i B Pt
I by AT

b E g

e g_*_’-”

242,769 Fataliti
3 : 164,851 Injured
Tangshan .3 million
N buildings collapsed
From April 1976 to July 1977, a drinking water well of 56 m deep at
Yangguanlin town always erupted powerful gas flows before main-shock
and after-shocks. It was used for predicting aftershocks by government.

“HApB LR T R NEEEE RIS, WIHRSOK, BT 1068, HTKAHA 2
SRR LM TR EEGA S

19764E4 A FFAAZEM, 6ATFMMS, 7AL0HEA BTBRAMSHIE T RA/LHAFBNHORR. B E LRI
ﬁé#ﬁﬁ&%#mmmﬁmﬁﬁﬁmm, MM EE EENETREESh, RRNSH. PARRETE

BB SR WIHIER SR —K IR, SABRKMATLEABRR, WB—REFRLHRHT
SEAR, ERRREER, HE -FREUBRERFRILFRSERFEE. ” ERRE, 200641156H

- 2008 S 3
10°m?/year Change in found reserves | . hian ") Variations of the mega-earthquake events with
of methane gas in Earthquak H annual productions of natural gas over past 60 years in China
Sichuan Basin 10°m3/year A 2
2011 Japan M9.0| ¢ H
400 4
RN
100
BEREFRBREK
300 2008 Wenchuan M8.0|? Zmiﬁ'\lg B
1966-1976 | =rpmmes 1w
75 Many damaging 2001-2011 e
o | earthquakes Many muﬂcmﬁmimﬂr
damaging BEHRA
50 . earthquakes * e F SR R
MELE
: | FHAG I8,
100 ~ Since 1945, gas exploration in Q 25 A1 R ARERRRARD
Sichuan basin had very limited results. s E— J]Hm : EREHTERARE R
il I ‘
I SN L e e e -
1950 1960 1970 1980 1990 2000 2010 2020 949 1959 1969 1979 1989 1999 2009 2019
X 2220004 1211 | s, Wl e JAPESE 2006

Possible areas of the methane gas increases in shallow ground
strata (<5000 m deep) due to 2008 Wenchuan Earthquake
MB3.0 and the 2011 East Japan Earthquake M9.0

Variations of the mega-earthquake events with
annual productions of natural gas over past 60 years in USA

1900 0 1920 1930 1940 1950 1880 1970
oar

Natural gas ‘ﬁ
production in the ]i
United States since ]
1949, showing the
major components of
the natural (methane) e
gas production curve.

After Bureau of Economic Geology, The University of Texas at Austin
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Video 23

Increased Methane Gas Emissions at Frozen Lakes in Recent Years
Caps of Arctic Ice, Fairbanks, Alsaka, USA

University of Alaska Fairbanks
Dr. Katey Walter Anthony onto a frozen lake in Fairbanks, Alaska
to demonstrate
why methane gas has “exploded” onto the climate change scene.

Methane Emissions Did Not Burn Automatically

Methane bubbling up from beneath a lake bed
near Fairbanks, Alaska
December 20. 2011

—_
Methane hot spots on a lake outside Fairbanks, Alaska.
December 20, 2011

Success rate for predicting damaging earthquakes with Future of
the new findings by breakdown statistics the Earthquake Prediction Program in China
= (1) Faults and gas _A Mee New Gas
x (2) Passive faulting & active gas, foreshocks 5 Haicheng Theory
x (3) The primary precursor & secondary abnormal phenomenaj i Ea’thggizj A
x (4) Human efforts and comprehensive approach g 1566 H
E Xingtai 5
= 100% (correct probability) 2 [ ey - :
x 100% (correct probabl_ll.ty) 5 oTE
x >90% (correct probability) B Songpan x
x >90% (correct probability) K 7 s
=819% ~ 100% (the possible success rate with & f_)'
the new theory and methodologies) A S S E— y v
1960 1970 i 1980 i 1990 2000 2010
China will be the first nation to achieve this rate! The Past Earthquake Prediction Program in China
Photographs by the Environmental Protection Agency, USA WHITE
: ' SFLIR

Photo 2

But, when viewed with an
infrared lens, methane emissions
from the tank are evident.

To the naked eyes,
methane emissions from an oil
storage tank are not visible at all.

Visible Infrared

Frequency .z 300x10™  300x10"  2.00x10% (7.89-3.84

23-25

Video 24

Human Methane Emissions
Caught on Infrared Video Camera

This technique will be used in earthquakes

¥-Rays XRays  Usviolet Radio
¥ i ) Y ¥y
Wavelength wim 100x10™ 100210  100x10" (380-7. SI26/05% 538 47TFM
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The Cause of This Power

“GENERAL SCHOLIUM

Hitherto we have explained the phenomena of the heavens and of
our sea by the power of gravity,
but have not yet assigned the cause of this power. ”

“This is certain, that it must proceed from a cause that penetrates to
the very centres of the sun and planets, ....,
decreasing always as the inverse square of the distances.”

Isaac Newton (1686, 1713, 1725) “Mathematical Principles of Natural Philosophy”

Phenomena Existing Propositions| My Propositions
Earthquake Collision of crustal plates | Gas: dense methane
Tsunami Active rock faulting Gas flow & expansion

Natural gas/oil Ground organic lives Gas from Mantle/core

The Earth Interior Solid & liquid layers Gas (a spherical seam)

Land subsidence/drift | Rock plate rebounding Gas escaping at base

Seismic waves PSLR | Rock faulting/rupturing | Gas flow in rock faultg

Ground rupture Seismic faulting/shaking | Gas expansion/deform|

Liquefaction Seismic shaking Gas expansion/flow

Rock avalanche Seismic shaking Gas expansion/rupture|

Rain after earthquake | Unknown Gas to sky/convection

Cold after earthquake | Unknown Gas expansion cooling

Sky color change Dusts flying in air to sky | Gas carrying dusts sky]

Atmospheric pressure | Tsunami waves Gas flows into sky

The natural gas is mainly methane (CH,)

1. The Earth's crust contains huge amount of methane and methane can be re-
produced & accumulated quickly in the crust, which is consistent with the
fact that hundreds and thousands earthquakes occur each year.

2. Methane is colorless, odorless and lighter than air, which is consistent with
the fact that it was not noticed by people during earthquake.

3. Methane is not toxic, which is consistent with the fact that people were not
injuries by toxic gas at epicenter areas.

4. Methane is highly flammable, which is consistent with the fact that colored
lightening were observed during earthquakes.

5. Methane (5-15%) and air mixture can be explosive by itself, which is
consistent with the fact that explosions were observed during earthquakes.

6. Methane has much higher specific heat capacitythan air, which is
consistent with the fact that the air temperature would decrease
immediately after earthquakes.

7. Methane is lighter than air and can react with oxygen for water, which is
consistent with the fact that several hours after earthquakes, heavy rainfall
would occur at epicenter areas.

Interiors of
the Earth

Extremely high
pressure
&
temperature
in mantle and core

N : ‘
This existing proposition/understanding

that the Earth interiors are solid and/or liquid layers
is incomplete and incorrect.

The Incorrect Interior of the Earth

Petrotogical Meechnical
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The Cause of this Power

I have inferred and induced that .
there is a thin highly compressed Ocean Continental
and dense methane gas spherical %=
seam/layer of variable thickness Tpper ﬂ'laﬁll e

between the crust and the mantle.
thenosphere

The methane gas has
and is being produced
in the Mantle/Cores
and migrates into the
spherical layer
beneath the Crust!

May 24, 2012

The Method of This Investigation

“In this philosophy
particular propositions are inferred from the
phenomena,
and afterwards
rendered general by induction. ”

Isaac Newton (1686, 1713, 1725)
“Mathematical Principles of Natural Philosophy”

Hitherto | have explained
the phenomena of the earthquakes and
of the interior of our Earth, and
have assigned the cause of this power of methane gas from
mantle & core.

This is certain, that
the dense and compressed methane gas can proceed from the cause
and penetrate into
the very faults/voids of the crust rocks and the atmosphere.
Its volume increases always as its distance to its origin increases.
It is eventually decomposed into CO, and H,O (water) on ground.
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