
May 24, 2012

Quentin ZQ Yue1 - 25

Mega Earthquakes
- impacts, cause and predictions

Quentin Z.Q. YUE
岳中琦

yueqzq@hku.hk
Department of Civil Engineering

The University of Hong Kong
Hong Kong, China

THE PROBLEM

A mega-earthquake suddenly releases a large to extremely large 
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 

crustal rocks and on the ground soils cannot be known or 
predicted by people before they happen.

Therefore,
mega-earthquakes have caused and would continue 

to cause huge disasters, fatalities and injuries 
to our human beings. 

Facing this tragedy, as a teacher & engineer, 
I had to do something to solve the PROBLEM!!!

 Four Beichuan high school students were running out of 
their classroom during 2008 Wenchuan Earthquake. 

 But, they were still hit, covered and killed instantly by a 
rapid flying cement mortared brick wall.
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THE QUESTION

My simple and quick answer is that 
our human beings still DO NOT correctly understand 

the Earth and her earthquakes. 

Why do we have the PROBLEM?

To correctly understand 
the Earth and her earthquakes,

I need to recall 
Newton’s four rules of reasoning in 

natural inquiries.

(1642 - 1727)

Mathematical Principles 
of

Natural Philosophy
by

Isaac Newton
1686, 1713, 1725 

Book Three
SYSTEM OF THE WORLD
(IN MATHEMATICAL TREATMENT)

He wrote 
four rules of reasoning in 
philosophical inquiries.
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Rule I

Rule II

Rule III

Rule III

Rule IV

Four Rules of Reasoning in 
Philosophical Inquiries of Nature 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”

2010 Chile  Earthquake M8.8
03:34, 27 February 2010

2001 Kunlunshan Earthquake M8.1
17:26, November 14, 2001

2010 Yushu Earthquake M7.1
7:49, April 14, 2010 

2008 Wenchuan Earthquake M8.0
14:28, May 12, 2008

2011 Japan Earthquake M9.0 
14:46, March 11, 2011

2011 Christchurch earthquake M6.3
12:51, 22 February, 2011 

2009 Padang Earthquake M7.6
17:16,  September 30,  2009

2010 Haiti Earthquake M7.0
16:53, 12 January 2010

2010 Mexicali Earthquake M7.2  
15:40, April 4, 2010

Phenomena illustrated with photos & videos during or 
immediately after ten earthquakes in recent years

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

2008 Wenchuan Earthquake M8.0
at 14:28 of May 12, 2008

The devastating 
Wenchuan 
Earthquake M8.0 
suddenly occurred 
at North
Longmen Shan,
Sichuan, China. 

The earthquake energy 
estimated from seismic waves

is 
6.31016 to 8.81017 Joule 

or 15 to 210 million tons TNT, 
released within 110 seconds.

At 2:28 pm on 
May 12, 2008

Sichuan Basin

Cheng Du
50 km

Longmen Shan  =
Dragon’s Gate Mountains

Speed of fault rock rupturing is 
about 2.8 km/second 

over about 300 km long mountains.

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 2

Instantaneous 
White Natural Gas Emission in Mountains 

during Quaking

2:30PM, May 12, 2008
Local Mountain Area in Longmen Shan

Wenchuan Earthquake M 8.0 

Video 3

Instantaneous 
White Natural Gas Emission & Quake Sounding 

during Quaking

2:30PM, May 12, 2008
BeiChuan Town in Longmen Shan

Wenchuan Earthquake M 8.0 

Video 4
Hanwan 

Wenchuan Earthquake

Video 5
XueCheng

Video 6

Reservoir Water Tsunami 
and White Natural Gas Emission  
for minutes after  Main Shocking

2:30PM, May 12, 2008
ZiPingPu Reservoir in Longmen Shan

Wenchuan Earthquake M 8.0 

• According to Sichuan Meteorological Bureau, 
the ground air temperature in the damaged 
counties and cities were decreased significantly 
after the main shock on May 12, 2008.

• The ground air temperature became the lowest 0n 
May 13, 2008.

• It began to increase on May 14, 2008.
• It became normal on May 15, 2008.

QingChuan JiangYou SheFang

DouJiangYan PengZhou CongZhou

2008
30 years 
mean
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Decreased 
by

4 to 6 C
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Ground Air Temperature Change
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QingChuan

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

http://www.scqx.gov.cn/qxkp/qxkj/2008090516370482.html

（Note: 
+ for heavily 

damaged towns 
and cities）

Legend

Temperature of the epicenter areas
was mainly dropped down!  

1. On May 12, 2008, HanWan in MianYang was 
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. In the 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. DouJiangYan 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. 

The heavy rainfall 
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.

Beichuan Isolated 
Damage Areas  

DengJiaTown
Little Damage & No Fatalities

LiuHan Primary 
School

F2

TangJiaShan
Mount-

collapse Dam
Qushan Town 

Huge Damage & Many Fatalities

4 km

Video 7 
by

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. 
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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. 

http://hi.baidu.com/jay777zhao/blog/item/720d127f191f770d29388a76.html

The east part subsided 30 to 70 cm

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

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

The fault eastern block had a horizontal 
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

Lake
4600 mPD 

The Peak 
6178 mPD 

Peak 6800 mPD 
Kunlunshan

40 km
Focal depth 10-15km

• The ground ruptured zone was about 426 km long and 
several 100 m wide. 

• It was in permafrost ground with ice.

China Earthquake Administration

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

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

• 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.

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.

• 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. 

Ruptured 1.4 m Ruptured 2.2 m
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2010 Yushu Earthquake M7.1
7:49, April 14, 2010 

Tibetan Plateau

Ice sheet cover

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. 

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

9 FenErShan 
Huge Landslide

Area =195 ha，Volume = 34,923,400m3

Buried 14 houses，killed 39

12km

Caoling Huge landslide

6km

2009 Padang Earthquake M7.6
17:16,  September 30,  2009

“With power down and rain pelting 
the region, it's impossible to 
determine yet how badly those 
districts were affected. ”
“Rescue in pouring rain
Rescue teams from the Indonesian 
army and health ministry descended 
on the city and surrounding towns to 
hunt for those still alive, in the 
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.”

Pouring rain 
a few hours after the 

mainshock

Sept. 30, 2009 
Padang, Indonesia
Earthquake M7.6
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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, 
the ground sounded,

huge dusts flying and erupting out 
of the mountains.

60 km long
20 km wide

Video 8
7.2 Earthquake at Mexicali, 

the Mexican state of Baja California, Mexico
April 4, 2010

2010 Haiti Earthquake M7.0
16:53, January 12, 2010

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. 

Faulted basin in mountains
an idea ground for gas reservoir

Video 9
at 16:53, January 12, 2010

Port-au Prince 
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Video 10
The thick white gas covering the Port-au Prince

during and immediately after the quaking

2010 Chile  Earthquake M8.8
03:34, February 27, 2010

Video 11
Feb 27, 2010 

Mw 8.8 Maule Chile Earthquake 
Gas erupting out of ground

2011 Christchurch Earthquake M6.3
12:51, February 22, 2011 

Graphic by Rob Langridge and William Ries, GNS Science

M 7.1 Earthquake  on Sept. 4, 2010
(no direct fatalities & minor damages

M 6.3 Earthquake on  Feb.22, 2011 
(184 fatalities & huge damages) 

Video 12
2011 Christchurch earthquake 6.3

12:51, 22 February, 2011 
Gas emission and dust and wind
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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

Dust cloud over Christchurch CBD

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

Video 14
2011 Christchurch earthquake 6.3

12:51, 22 February, 2011 
Gas emission and dust 

covering whole city

Video 15
2011 Christchurch earthquake 6.3

12:51, 22 February, 2011 
Huge amount of gas and dusts coming out of the ground

Video 16
2011 Christchurch earthquake 6.3

Isolated Collapse of Single Building with Huge Amount of Gas and 
Dusts after Mainshock

Large areas of Liquefaction by Christchurch Earthquake

High groundwater table liquefaction potential hazard map (2004)

Sea
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2011 Japan Earthquake M9.0 
14:46, March 11, 2011

• 日本氣象廳17日晚表示，強冷空氣正在襲擊東北和關東地區，今天上午災區
的最低氣溫將降至攝氏零下5℃，東京的最低氣溫也達零度。

• 氣象廳呼籲首都圈和關東地區的國民多穿衣服，不要使用暖氣設施，節約用
電，以免發生大規模停電。

• 由於福島核電站的毀壞，導致整個東北地區和首都圈，關東地區的電力供應
非常緊張。

災區急降溫
最低零下5℃

After the 
earthquake, the 
air temperature 
of the epicenters 
were dropped 
down 
significantly.  
It was down to 
– 5 C.

Video 17

Immediately after the main shock, 
Sendai became colder and colder.

Snow, Heavy in Sendai

3月16日，在日本宮城縣，一名女子從白雪覆蓋的廢
墟中走過。當日，一場大雪降臨日本宮城縣、巖手縣
等地震海嘯災區，為當地救災工作帶來不利影響。
（來源：新華網）

Snow in Miyagi Prefecture

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

Video 19
Japan Coast Guard captured 

a video 
showing 10 m high sea wave of the Tsunami 

Horizontal movements and vertical subsidence of 
the crustal lands of Japan Island 

100 km

Crustal eastward
horizontal movements 

Crustal downward
vertical subsidence

120 cm

530 cm

The coastal land areas 
immersed by seawater are 443 km2 

(40% of total Hong Kong Land area)

IS44

IS45

IS30

Mizusawa

Atmospheric 
Pressure Change 
Recorded during 
Earthquake

Earthquake started at 
05:46:23 UT (USGS)

After Arai,N. et al. 2011

…
…
…

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”
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Active Gas Energy – Passive Rock Faulting Model 
for Cause of Earthquakes

Ground surface

Downward 
gravity

Methane gas 
coming from mantle 
& migrating into the 
traps

Heterogeneous rocks and soils with 
discontinuities and groundwater controlled by

geological structures & weathering  

Heterogeneous geo-rocks 
controlled by 

geological structures

Bottom confinements

Lateral Confinements by
Tectonic Stresses & Crust 
Rocks

Lateral Confinements by
Tectonic Stresses & Crust 

Rocks
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T = rock tensile strength
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Assume 
the natural gas 

is trapped at 14 km and 
has a pressure 300 MPa

Stress MPa

• Once the gas fractures the 
trap weak rocks, it would 
quickly escape the trap and 
forcefully fly upward and 
laterally along fault weak 
zones.

• Simultaneously, the gas 
pressure would reduce, 
according to the 
confinements & pressures 
of the channel surrounding 
rocks.

D
ep

th
km

Possible change of 
the gas pressure due 

to fault rock 
confinements

The Mohr-Coulomb Failure Criterion for 
Rocks and Soils with Effective Stress

 )tan()(  pc 

Non-reachable stress state for 
solid rocks

Stable stress 
conditions for 
solid rocks

t

-p3-p 2-p 1-p

Under the effective stress, 
the rock mass have the shear and/or tensile failure modes

Tension
failure

surface

Shear failure 
surface

)(

)(

z

zp

zz

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

As gas flows upward, 
its volume increases and can 
affect larger and larger rock mass 
surrounding the path (faults)
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)(

1

2

V

zV



May 24, 2012

Quentin ZQ Yue13 - 25

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

0 100 200 300 400 500 600 700 800
Pressure (MPa)

D
e

p
th

 (
km

)

Stress MPa

D
ep

th
km

Possible change of 
the gas pressure due 

to fault rock 
confinements

)(

)(

z

zp

zz

Fast Upward & Lateral 
Flying & Expanding 
Gas of High Pressure 

under the Lateral Confinements of
Tectonic Stresses, Crust Fault 

Rocks & Gravity!

Quickly, the Fast Upward & Lateral Flying & 
Expanding Gas of High Pressure Cannot Be Confined 
and Controlled by the Tectonic Stresses, Fault Rocks 

and Gravity & Becoming Dominant!

Ratio of Gas Pressure over Rock Vertical Stress
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Stage 1 
Rock mass confines & controls
the flow and expansion of the 
highly compressed and high 
density gas

Stage 2
The high ompressed & high density 
gas becomes more and more 
dominant and controls 
the surrounding rocks

C A B Ground

Heavily damaged site 
due to gas expansion 

& eruption

Slightly damaged site 
due to elastic waves

Moderately damaged 
site due to some 

expansive gas waves

Fault or 
weak rocks
as gas flow 
paths

Stage 1
Gas fracturing and 

flowing from deep traps 
to shallow ground with 
earthquake sounding 

(frequency 12-20,000 Hz) 

Stage 2
Gas expanding& 

uplifting in 
shallow ground

Stage 3
Gas emitted & vanished  

into air 
or 

re-trapped in shallow 
ground 

forming gas/oil fields

Lateral Confinements by
Tectonic Stresses & 
Crust Rocks

Lateral Confinements by
Tectonic Stresses & 

Crust Rocks

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) The interaction 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) Water flows downwards due to downward gravitation

2) Gas flies upwards due to upward lower pressure

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

(1) The sky of epicenter was instantly changed & 
becomes dark or yellow or white during earthquake

Why & How ?
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(2) Immediately after the main shock, the atmospheric 
temperature was dropped quickly! 

Why & How ?

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

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

k =  Heat capacity ratio

(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.

Air pressure (0.1 kPa)

A
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tu
de

 (
km

)

1

2

3

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

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. 

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. 

(5) A huge amount of dusts erupted into sky
whilst the large ground experienced liquefaction and 

had a high ground table.

Why & How ?

Video 20
Liquefaction following the Christchurch 5.5 magnitude 

aftershock in February 2011
Showing the gas emission causing the sand cone

Tangjiashan 

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. 

(6) Huge isolated mountain rock masses were instantly ejected 
and avalanched out of their original positions. 

The broken rock-debris rapidly flowed long distances.

Why & How ?

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

Caoling Huge landslide
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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 

0 s 2.12 s

3.64 s 4.60 s

Beginning of a hill mass 
throwing out

The hill mass was throwing 
out of the hill slope

The throwing hill 
mass was enlarging  

Completion of the throwing 
hill mass and white natural 

gas emission widely

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 

1.1 m

Erupted tree trunks 
with burn at end

8.0 m

17 tree trunks 
erupted out 

of 
the ground.

The 14C age 
of 

a tree trunk 
specimen is 
5217±25 a 

B.P.

ChenJiaBa 
Gas Eruption Crater
Rock debris volume 

= 12 million m3

Buried 400 persons

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. 

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

Why & How ?
Pyne Gould Building, 233 Cambridge Terrace

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.

(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 ?
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1) The energy suddenly released during earthquake is the volumetric 
expansion energy of highly compressed & dense methane gas. 

2) The gas was escaped from the deep crust along faults. 

3) Its interaction with the fault rocks generates seismic elastic waves in 
the crust.

What & How ?

(9) An earthquake releases a large to extremely large amount 
of energy in the Earth's crust within a few to a hundred 

seconds and generates seismic elastic waves. 

The Wenchuan Earthquake 
released 6.31016 to 8.81017

Joule or 15 to 210 million tons 
TNT, within 110 seconds.

The 2011 off the Pacific Coast of 
Tohoku Earthquake released the energy 
equivalent to 90109 to 270109 liters 
oil within 160 seconds.
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 = 1.2, 1.15, 1.1, or 1.05

Wenchuan  Earthquake
05-12-2008, V1 of 1 km3 at p1

East Japan 
Earthquake
03-11-2011

V1 of tens km3 

at p1

Earthquake Energy =  
Volumetric Expansion 
Energy of Methane Gas

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!

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

Why & How ?

Zones of 
Mega-earthquakes 
on the Earth

1) Part of the methane gas from deep crust causing the earthquake 
entered into the sky. 

2) The other part migrated into the gas/oil basins at shallow depths.
3) The gas in the deep crust can also slowly migrate into the gas/oil 

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

(11) The distributions of known gas and oil fields are 
consistent with the zones of earthquakes on the Earth. 

Why & How ?
gas and oil fields gas and oil fields zones of mega-earthquakes 

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

Why 
& 

How
?

Displacement

Velocity

The seismic 
graphs for 
2011Tohoku 
Earthquake

Second

2008 Wenchuan
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Three 
seconds

Ascent
= 3 s  2.8 km/s
= 8.4 km for 
generating P-waves

Remained depth =14 
– 8.4 = 5.6 km for 
generating Love & 
Rayleigh waves 

Wenchuan Earthquake

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! 

(13) During and after earthquake, tsunami can happen, 
which requires a huge amount of displacement power & 

energy to force the seawater to flow upwardly. 

Why & How ?

Dec. 26,2004
India Ocean 
Earthquake 
(M9.1-9.3)

Mar. 11,2011
Japan Earthquake M9.0

Highly pressurized natural gas quickly escaped from 
deep crust faults and powerfully entered into and 

expanded in seawater causing tsunami! 

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.

(14) The atmospheric pressure change 
during & after earthquake

Why & How ?
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. 

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

Why & How ?
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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.

(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

Why & How ?

The mechanism of individual releasing of 
high pressurized and dense gas from deep crust rocks

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

Instantly gas fracturing & erupting process

…
…
…

“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.”

Prediction of Earthquakes
The Old Problem & New Solution

“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”

Dr. Susan Hough is a seismologist 
with the Southern California 
Earthquake Center and a fellow of 
the American Geophysical Union, 
USA. 

Predicting the 
Unpredictable : 
The Tumultuous Science of 
Earthquake Prediction

by
Susan Hough 

2010, Princeton University Press

“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.”
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Seven People indicted:  
1. Enzo Boschi, president of the 

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

2. Giulio Selvaggi, director of the 
National Earthquake Center based 
at INGV 

3. Franco Barberi, a volcanologist at 
the University of 'Roma Tre'; 

4. Claudio Eva, a professor of earth 
physics at the University of Genoa 

5. Mauro Dolce, head of the seismic 
risk office in the Italian 
government's Civil Protection 
Agency 

6. Gian Michele Calvi, director of the 
European Centre for Training and 
Research in Earthquake 
Engineering in Pavia 

7. A government official, Bernardo 
De Bernardinis, deputy technical 
head of the Civil Protection 
Agency, is also under 
investigation. 

Nature 
DOI: 

doi:10.1038/nature10105

Published online 
13 April 2011 

Robert J. Geller, 
Professor at U. Tokyo
called on Japan to stop 
using flawed methods 
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 
have caused 10 or more fatalities 
in Japan have occurred in places 
it 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

The Question
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. 

Why did we have such poor result?

According to the statistical data of 
China Earthquake Administration Bureau, 

its successful rate of earthquake prediction was about 7%.  
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= (1) Faults & plate tectonics
 (2) Active faulting and foreshocks
 (3) Many secondary abnormal phenomena
 (4) Human efforts and comprehensive approach

Breakdown statistics causing the success rate 7% in 
damaging earthquake prediction achieved by China

= 50%     (correct probability)
 50%     (correct probability)
 <50%   (correct probability)
 <50%   (correct probability)
< 7.5%   (= the highest success rate with

existing theory/methodologies)

7.0%

7.5%
= 93% 

which shows that the success rate of 

China’s earthquake prediction is high!

Why?
Why?

“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

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. 

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

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

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 ML ≥ 2:5). 

LFZ = Longmenshan Fault Zone

Time sequences of anomalies 
before the Wenchuan Earthquake since 2002.
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Numbers of Macroscopic Anomaly Reports Received by 
the Sichuan Provincial Seismological Bureau 

Prior to the 12 May 2008 Wenchuan Earthquake

Locations of all types of anomalies 
discussed at provincial weekly prediction 
conferences held by the seismological 
bureaus of Sichuan Province and its 
neighboring provinces or autonomous 
regions during a one-month period 
immediately preceding the Wenchuan 
earthquake.

Region affected 
by the 2008 
Wenchuan 
Earthquake.

LFZ = Longmenshan Fault Zone

Monitoring and 
examinations of  anomalies 

over a large area

China’s management and effort are 
great and correct!

However, the used earthquake 
hypothesis and precursory anomalies 

are incorrect!

1976
Songpan
Earthquake
(41)

1966
Xingtai

Earthquake
(8064)

2008
Wenchuan

Earthquake
(>8,000)

1976
Tangshan
Earthquake
(~240,000)

1975
Haicheng

Earthquake
(1328)

After Chen & Wang, 2010

Brief History of 
the Earthquake Prediction Program in China
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The First Basic Question

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

My answer is Yes!

There is a precursor that is one to one correspondence with the 
occurrence of damaging earthquake. 

The Second Basic Question

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

My answer 

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

2) Such natural gas is also abnormally or non-regularly released or 
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. 
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Someone may ask the following question.

My Answers are No and Yes!

Do you have any evidences 
to show this primary precursor

? 

Tianjin

“其中最突出的数唐山地震后才了解到的丰润县杨官林的井喷现象，此井深56米，建于1968年，由于水质甘甜，多
年来是当地老百姓的主要供水井。

1976年4月开始井鸣，6月开始喷气，7月10日左右由于强烈喷气掀翻了重达几十公斤重的井口盖板。随着唐山地震临

近，该井像高压油井似的喷气现象越发剧烈，气流将重达上百克的石子托浮在空中，堪称为奇观。不久就发生了唐
山地震。

杨官林喷井现象是唐山现场指挥部分析震情的一张王牌，每次强余震前都会突然喷发，地震一发生后就立刻像泄了
气的气球，此现象反复多次，直到一年后唐山地震基本平静此井喷气也基本平息。”汪成民， 2006年11月6日

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.

July 28,1976, Tangshan Earthquake (M7.8) 唐山地震

242,769 Fatalities
164,851 Injured 
5.3 million 
buildings collapsed

Tangshan

25 km

Yangguanlin
Beijing

Change in found reserves 
of methane gas in 

Sichuan Basin

据赵文智等2005年12月

Year
1950 1960 1970 1980 1990 2000 2010 2020

Since 1945, gas exploration in 
Sichuan basin had very limited results.

2008
Wenchuan

Earthquake ?
109m3/year

100

200

300

400

据：戴金星，胡安平，杨春，周庆华，2006

1966-1976
Many damaging 

earthquakes 
2001-2011

Many 
damaging 

earthquakes

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

1949 1959 1969 1979 1989 1999 2009 2019
Year

109m3/year

25

50

75

100

2008 Wenchuan M8.0

2011 Japan M9.0

?

?
据新华社消息：

国家能源局副局长
吴吟

2010年6月19 日
在中国能源战略与「十二五」

能源发展论坛上表示,

「十二五」期间将考虑发挥价
格杠杆调节作用，

鼓励以气代油，促进天然气产
业发展，

使目前天然气

在中国能源消費结构中
的比重

由4%提高到8%。

天然气占全球能源消耗总量的
24.1%

但只占中国能源消耗总量的
4%。

Possible areas of the methane gas increases in shallow ground 
strata (<5000 m deep) due to 2008 Wenchuan Earthquake 

M8.0 and the 2011 East Japan Earthquake M9.0

Natural gas 
production in the 

United States since 
1949, showing the 

major components of 
the natural (methane) 
gas production curve.

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

?

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

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

Methane hot spots on a lake outside Fairbanks, Alaska.
December 29, 2011

Methane bubbling up from beneath a lake bed 
near Fairbanks, Alaska

December 20, 2011 http://www.youtube.com/watch?v=YegdEOSQotE

Video 23

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

= (1) Faults and gas
 (2) Passive faulting & active gas, foreshocks
 (3) The primary precursor & secondary abnormal phenomena
 (4) Human efforts and comprehensive approach

Success rate for predicting damaging earthquakes with 
the new findings by breakdown statistics 

=  100%   (correct probability)
 100%   (correct probability)
 >90%   (correct probability)
 >90%   (correct probability)
= 81% ~ 100% (the possible success rate with 

the new theory and methodologies)

China will be the first nation to achieve this rate!

1976
Songpan
Earthquake
(41)

1966
Xingtai

Earthquake
(8064)

2008
Wenchuan

Earthquake
(>8,000)

1976
Tangshan
Earthquake
(~240,000)

1975
Haicheng

Earthquake
(1328)

Future of 
the Earthquake Prediction Program in China
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The Past Earthquake Prediction Program in China

Wavelength
Frequency 

Visible

Photographs by the Environmental Protection Agency, USA

To the naked eyes, 
methane emissions from an oil 

storage tank are not visible at all. 

Photo 1

But, when viewed with an 
infrared lens, methane emissions 

from the tank are evident.

Photo 2

Infrared

http://www.youtube.com/watch?v=QsYFpIYaty4

Video 24

Human Methane Emissions 
Caught on Infrared Video Camera

This technique will be used in earthquakes 
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“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. ”

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 

Earthquake

Tsunami

Natural gas/oil

The Earth Interior

Land subsidence/drift

Seismic waves PSLR

Ground rupture

Liquefaction

Rock avalanche

Rain after earthquake

Cold after earthquake

Sky color change

Atmospheric pressure

My Propositions 

Collision of crustal plates

Active rock faulting

Ground organic lives

Solid & liquid layers

Rock plate rebounding

Rock faulting/rupturing

Seismic faulting/shaking

Seismic shaking

Seismic shaking

Unknown

Unknown

Dusts flying in air to sky

Tsunami waves

Gas: dense methane

Gas flow & expansion

Gas from Mantle/core

Gas (a spherical seam)

Gas escaping at base 

Gas flow in rock faults

Gas expansion/deform

Gas expansion/flow

Gas expansion/rupture

Gas to sky/convection

Gas expansion cooling

Gas carrying dusts sky

Gas flows into sky

…
…
…

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. 

The natural gas is mainly methane (CH4)

This existing proposition/understanding
that the Earth interiors are solid and/or liquid layers 

is incomplete and incorrect. 

Interiors of 
the Earth

Extremely high 
pressure 

& 
temperature 

in mantle and core

by seismic waves

The Incorrect Interior of the Earth
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Ocean Continental

The Cause of this Power

The methane gas has 
and is being produced 

in the Mantle/Cores 
and migrates into the 

spherical layer 
beneath the Crust! 

Crust 

I have inferred and induced that 
there is a thin highly compressed 
and dense methane gas spherical 
seam/layer of variable thickness 
between the crust and the mantle. 

“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”

The Method of This Investigation

Hitherto I 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. 

Concluding Remarks
(They will be extremely important to human beings)

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 CO2 and H2O (water) on ground.
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