Shamelessness Shouldn’t Be Anyone’s Nature
—An Open Letter to Nature (Part XXII)

Xin Ge, Ph. D.

Columbia, SC, USA

[Summary]

On May 12, 2008, right after the Great Sichuan Earthquake killed tens of thousands Chinese people,
Fang suddenly became China’s No. 1 seismologist, and his only mission was to propagandize the
unpredictability of earthquakes. On September 9, 2009, in the midst of the California wildfires, Fang, out
of nowhere, changed to a wildfire expert, blaming American government’s wildfire policy. One week
later, Fang pretended a paleontologist, laughing at the scientists who had been looking for the causes of
the mass extinctions. So, what these three subjects have in common? The answer is, all of them were the
subjects discussed in Dr. Mark Buchanan’s book Ubiquity, and Fang plagiarized every one of them. In
other words, Dr. Buchanan was plagiarized by Fang at least 4 times in a period of 16 months.
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Major Characters
From left: Dr. Mark Buchanan, the victim; Ubiquity, the book; Fang, the thief



http://mark.buchanan.pagesperso-orange.fr/about.html
http://v.youku.com/v_show/id_XMTcxNTQ3MDY0.html

The publishers of Fang’s stolen articles
Mr. Xu Wenxin (& 3L #7), the president of China Youth Daily; Mr. Chen Xiaochuan (% J>)1l), the editor-in-chief of
China Youth Daily; Mr. Zhou Mingwei (& B 4%), the director of China International Publishing Group which owns
Dolphin Books; and Mr. Yu Xiaoqun (4 B2 #£), the president of Dolphin Books.

China Youth Daily published Fang’s The Dream and the Reality of Earthquake Prediction on May 28, 2008;
Avalanching like a Sandpile on June 4, 2008; Unstoppable Wildfires on September 9, 2009; and Why Did Mass
Extinctions Occur Repeatedly on September 16, 2009. The four articles were republished in Fang’s book, Why

Elephants Don’t Have Hairs? in 2010 by Dolphin Books. All four articles were plagiarized, partially or completely,
from Dr. Mark Buchanan’s book, Ubiquity.

Fang’s Plagiarism History: The Ubiquity Case

The Story

On May 12, 2008, at 02:28:01 PM, an earthquake that measured at 8.0 Ms struck the Wenchuan area,
Sichuan Province. The so called the Great Sichuan Earthquake caused nearly 70,000 casualties, and left
nearly 5 million people homeless™.

On the very same day, Fang, who had no training whatsoever in seismology, geophysics, or even physics,
wrote an article entitled Earthquake Experts Shouldn’t Be Over-blamed, defending for Chinese
seismologists’ failure to predict the quake. According to Fang, it was not just Chinese experts who were
incompetent; the experts in the developed nations were incompetent also, because:

“At present, there are no generally acknowledged reliable methods which could accurately predict
the occurrence of earthquakes. According to the once popular complexity theory, the occurrence
of earthquakes is a complexity phenomenon, involving many accidental factors, therefore, it is
impossible to predict accurately.”?

However, in an article published in 2000, Fang wrote:

“But, difficult to predict does not equal to impossible to predict. Sometimes, the prediction on
complex systems could reach amazing accuracy.--«--- The assertion that the emergent properties
of complex systems are unpredictable will definitely oppose the traditional scientific method
“theoretical prediction-test,” oppose the exploration of general laws--+.”*

So, why did Fang slap his own face in 2008? The answer is very simple: many Chinese seismologists who
were conducting earthquake prediction were also Fang’s harsh critics, and Fang’s hatred toward them
went back as early as 2003, therefore, he tried to use the Sichuan Earthquake as an opportunity to destroy
them™. Because of that, Fang immediately launched a campaign to attack those seismologists who



http://zqb.cyol.com/html/2013-01/10/nw.D110000zgqnb_20130110_6-T02.htm
http://edu.qq.com/a/20111024/000360.htm
http://www.china.com.cn/book/txt/2009-08/10/content_18309140.htm
http://news.xinhuanet.com/book/2012-10/09/c_123797469.htm

believed that earthquakes are predictable, and labeled them as cheaters or liars, and label earthquake
prediction as pseudoscience!. The strange thing is, just a little more than one year earlier, Fang had
called earthquake prediction “serious research.”™

On May 28, 2008, Fang published his second article on earthquake, The Dream and the Reality of
Earthquake Prediction, in China Youth Daily, in which he labeled earthquake prediction as pseudoscience,
like fortu[n]e-tellingm. It was found out later, Fang stole several paragraphs from Dr. Mark Buchanan’s
Ubiquity™.

On June 4, 2008, Fang published his third article on earthquake prediction, Avalanching like a Sandpile,
in China Youth Daily. The article contains 8 paragraphs and 1,596 Chinese characters, and its main
content was about the development of self-organized criticality theory from the sandpile game, and the
similarity between the avalanches of sandpiles and earthquakes: since the former is unpredictable, so is
the latter™. Four days later, Fang, as a science writer and pseudoscience fighter, went to China Central
Television (CCTV), to tell Chinese people that story™. In April, 2010, Fang appeared on Shenzhen
Satellite TV to introduce the “main stream opinion in international academic community” again™. In
September, 2010, these two articles were republished in Why Elephants Don’t Have Hairs?.
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An inhumane creature
On June 8, 2008, Fang, as a special guest of CCTV, exuberantly told CCTV audience that earthquakes could not be
predicted. Fang was the only one who was joyous and jubilant on CCTV when the whole nation was still in
mourning. Fang also lied to Chinese people that he lived in California for 10 years™.




—— s —

Slapped by an expert
On April, 2010, Fang participated in a TV debate on the predictability of earthquakes on Shenzhen Satellite TV. Mr.
Sun Shihong (#3=4%), the chief forecaster of the China Earthquake Administration, reprimanded Fang Zhouzi face-
to-face by saying Fang doesn’t understand basic concepts in seismology!™*.

On Dec. 15, 2010, a member of AIR-China under the web ID “Hong Qiao” informed me that Fang’s
Avalanching like a Sandpile was plagiarized from Mark Buchanan’s Ubiquity. Before that, Honggiao had
found two other plagiarism cases committed by Fang, which were later handled by two Academic
Misconduct Assessment Panels organized by AIR-China™. Hong Qiao was also the person who first

discovered the plagiarism committed by Fang’s wife, Liu Juhua, in her Master’s degree thesis™*®.

According to Hong Qiao, Avalanching like a Sandpile was the most serious plagiarism committed by
Fang by then, because almost every sentence he wrote had corresponding sentence or sentences in Dr.
Buchanan’s book. After brief reading the book, | identified Fang’s plagiarism in his The Dream and the
Reality of Earthquake Prediction. And | thought, till two days ago, Fang plagiarized Dr. Buchanan only
twice. Obviously, | was wrong.

While | was trying to write up the sandpile case into English in the past week, showing Fang’s
unscrupulous greed when he steals from other people, | found Fang had written two more articles, both
published in China Youth Daily in September, 2009, and in Why Elephants Don’t Have Hairs? In 2010,
talking about power law, the distinct feature of self-organized criticality. Since Fang’s ignorance in
mathematics, as well as in any other subjects, is well-known, it was obvious to me that Fang had
plagiarized someone, and Dr. Buchanan was the candidate No.1. After comparing with Ubiquity, the two
articles by Fang were identified as plagiarism, which was a landmark event by itself, since it made Fang’s
total plagiarism cases surpassing the 100" mark!*®.



http://v.youku.com/v_show/id_XMTcxNTQ3MDY0.html
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Four newspaper pages of China Youth Daily which contain Fang’s column articles (red boxes)
stolen from Dr. Buchanan’s Ubiquity
From top left (clockwise): The Dream and the Reality of Earthquake Prediction (May 28, 2008); Avalanching like a
Sandpile (June 4, 2008); Why Did Mass Extinctions Occur Repeatedly (September 16, 2009) and Unstoppable
Wildfires (September 9, 2009).




The Evidence
1. The Dream and the Reality of Earthquake Prediction

It seems that Fang just started reading Dr. Buchanan’s Ubiquity when he wrote this article on May 25,
2008, because he only plagiarized two examples of failed earthquake predictions from Ubiquity. The two
examples are the “great Tokai earthquake” prediction in 1970s in Japan, and the Parkfield earthquake
prediction in 1980s in the United States. Admittedly, Fang could copy the two examples from many other
sources, but the way in which he told these stories, and the detailed information he provided in his article,
revealed that his source was most like Dr. Buchanan’s book.

For example, Fang wrote: “In 1979, researchers at the U.S. Geological Survey noticed that in the
Parkfield area in California, earthquakes with magnitude between 5.5 and 6 occurred periodically,” which
resembles Dr. Buchanan’s “In 1979, geophysicist William Bakun and some of his colleagues-+- noticed
that all the Parkfield quakes had magnitude between 5.5 and 6.” (pp. 31-32). The thing is, “William
Bakun and some of his colleagues” didn’t say that “all the Parkfield quakes had magnitude between 5.5
and 6 in 1979%"! and according to the renowned seismologist Hiroo Kanamori, the information about
Parkfield earthquakes “(1) the location of these events are not accurately known, (2) the record before
1900 is uncertain, (3) the 1857 event is an immediat foreshock of the M=8 Fort Tejon earthquake and is
not an isolated event like the other events, and (4) the range of inter-vent intervals is actually fairly large,
12 to 32 years. ™

So, if not stealing from Dr. Buchanan, where did Fang get his “magnitude between 5.5 and 6”?

AR b || Historical M 6 /
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The evidence of stealing
In the book version of The Dream and the Reality of Earthquake Prediction, Fang inserted a figure (left, Why
Elephants Don’t Have Hairs? p. 266) showing “in the Parkfield area in California, earthquakes with magnitude
between 5.5 and 6 occurred in the history periodically,” the historical range was from 1857 to 1966. In fact, the
figure shows Fang stole Dr. Buchanan first, in 2008, then stole USGS website later, in 2010.



http://earthquake.usgs.gov/research/parkfield/hist.php

A Comparison between Fang’s The Dream and the Reality of Earthquake Prediction

and Buchanan’s Ubi

uity

Fang’s Article

Chinese

English Translation

Buchanan’s Ubiquity
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In the late 70s of last century,
Japanese seismologists believed
that a “great Tokai earthquake”
with magnitude about 8 was about
to hit central Japan. According to
estimate, great earthquakes struck
Japan's Tokai region once in about
120 years on average, and by then
more than 120 years had passed
since the last one (1854), the
occurrence of the great earthquake
was imminent. The Japanese
government adopted a series of
emergency measures to prepare for
its coming. Till today, the “great
Tokai earthquake” hasn’t come
yet, but the devastating Kobe
earthquake occurred in 1995
unexpectedly.

In the late 1970s, Japanese scientists were sure
that a “great Tokai earthquake” was soon to hit
central Japan. As one researcher put it, “Many
Japanese seismologists, earthquake engineers,
and national and local officials responsible for
disaster prevention are quite convinced
nowadays that a great quake of magnitude 8 or
so will hit the Tokai area... The targeted area
was often struck by great earthquakes in
historical times ---The mean period of
recurrence of great earthquakes there is
estimated at about 120 years. As more than 120
years have already passed since the last shock,
there is reason to believe an earthquake will
recur sooner or later.”---Believing this idea,
Japanese authorities in the 1970s set up an early
warning system. --- But decades later, there has
been no great Tokai earthquake. Not even a
murmur. The Kobe quake occurred in an area
where the authorities thought the risk was
small.” (pp. 29-30)
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In 1979, researchers at the U.S.
Geological Survey noticed that in
the Parkfield area in California,
earthquakes with magnitude
between 5.5 and 6 occurred
periodically, the average time
between quakes was twenty-two
years. Since the last quake hit in
1966, the next should occur around
1988. In April, 1985, the U.S.
Geological Survey issued a
prediction, saying that a quake
should occur near Parkfield within
the next 5 to 6 years.

In 1979, geophysicist William Bakun and some
of his colleagues at the U.S. Geological Survey
in Menlo Park, California, noticed something
interesting about the record of past earthquakes
on a small segment of the San Andreas Fault
near the rural community of Parkfield, --+
Counting the numbers of years between these
quakes, the U.S.G.S. researchers found the fairly
regular sequence...the average time between
quakes was twenty-two years. +--Bakun and his
colleagues noticed that all the Parkfield quakes
had magnitude between 5.5 and 6.” (pp. 31-32)

2. Avalanching like a Sandpile

As mentioned above, the case was initially identified by Hong Qiao, who believed that it was Fang’s most
serious plagiarism. Indeed, the whole article was translated from Ubiquity, many sentences were verbatim
translation. Admittedly, Fang did make his own contribution by substituting an example of normal
distribution offered in the book with one of his own. (See sentence 11-4 in the table below.)

Since the entire text of Fang’s article was based on Ubiquity by Dr. Buchanan, who has a Ph. D. degree in
physics from the University of Virginia™, Fang had no chance to make his characteristic stupid mistakes.
However, his stupidity was revealed in the title of his article: earthquakes have nothing in common with
the avalanche of sandpiles, except for that the latter happened to be the model for self-organized
criticality. On the other hand, according to Dr. Buchanan, the so called BTW model doesn’t mimic the
avalanching in a real sandpile[ZO]. So, what does the title mean?
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Fang’s ignorance and stupidity was also revealed when he preaching the unpredictability of earthquakes
solely on the fact that the relationship between the magnitude of an earthquake and its occurrence
frequency resembles the power law. He obviously didn’t, and still doesn’t, know that not only the
resemblance has been challenged®!, but also a power law distribution/self-organized criticality does not
exclude the possibility of prediction, to some extent!?.,

Fang’s stupidity was revealed thoroughly in the following episode. In Ubiquity, Dr. Buchanan
summarized the finding of sandpile avalanche modeling by Bak and his colleagues this way:

“Double the number of grains involved, and the avalanche becomes just a bit more than twice as
unlikely (more precisely, about 2.14 times as unlikely).”

Fang translated the sentence into this:

“Increasing the number of grains involved in an avalanche one fold, and the frequency of
occurrence decreases 2.14 times.” (Sentence VII-1)

Obviously, Fang didn’t know the number 2.14 was not present in Bak’s original paper, and it was
possibly Dr. Buchanan’s own calculation. The funny thing is, Fang even didn’t know what the sentence
means. On the day Fang posted the article on the New Threads, one of his followers asked Fang: does his
“decreases 2.14 times” means “1/(1+2.14)? It took Fang almost 24 hours to answer the question,
indirectly:

“Didn’t you learn your elementary math? According to ‘Math Book VI For Teachers’ published
by People’s Education Press in 2002, ‘Increasing N times means multiplying with N, decreasing
N times means dividing by N.>”%!

One person asked: How about increase or decrease one time? Fang’s answer: they mean no change at
all®®l,

The stupidities listed above demonstrate unequivocally that Fang has no knowledge in either “elementary
math” or seismology. Then, if not by stealing, how could he write his Avalanching like a Sandpile?

3. Unstoppable Wildfires

I have pointed out repeatedly that Fang’s so called science writing, besides those scifool articles, is
nothing but to attract readers’ attention by chasing the hot topics, whatever they are; and whatever they
are, Fang would pretend he is the expert in the area. Unstoppable Wildfires is a perfect example: like his
pretending a seismologist after the Sichuan Earthquake in 2008, Fang pretended a wildfire expert when
the wildfire in California became a big new in China.

Like what he did in Avalanching like a Sandpile, Fang’s translation in Unstoppable Wildfires was loyal,
so he didn’t make many obvious mistakes. However, unlike Avalanching like a Sandpile, Fang did read
the original paper published in Science (Malamud, et al. 1998. Science 281:1840-1842). As a matter of
fact, Fang not only lifted some sentences from the paper, he also lifted a figure from it, without
acknowledgment. Maybe Fang has a special permit from Science for stealing at will. After all, he is a
“fraud buster” certified by Science!®®.

Having learned from his mistake made 16 months ago, Fang didn’t steal Buchanan’s this sentence:




“Once again we find the same geometric pattern: double the area covered by a fire, and it
becomes about 2.48 times as rare, and the pattern holds for fires varying in size by a factor of a
million.” (p.68)

"Nothing in biology makes sense except in the light of evolution”. Yes, even a thief evolves. Long live
Charles Darwin!
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The “fraud buster” certified by Science magazine busted his certifier’s copyright policy, again
In 2010, when his Unstoppable Wildfires was republished in his Why Elephants Don’t Have Hairs?, Fang inserted
three images, one of them was the one on the left (p.62). The image on the right is the original, published in Science
magazine (Malamud, et al. 1998. Science 281:1840-1842).

4. Why Did Mass Extinctions Occur Repeatedly

Apparently, Fang found many new things in his old prey when he reread Ubiquity in September, 2009,
hence his Why Did Mass Extinctions Occur Repeatedly. In the article, Fang not only stole from Dr.
Buchanan the information, the wordings, the development of arguments, he also stole Dr. Buchanan’s
speculations or conjectures.

The concrete evidence for Fang’s plagiarism of Ubiquity is shown in this sentence:

“However, in 1998, two physicists analyzed Sepkoski’s data from a different angle to see the
distribution of extinctions, and they got a surprising discovery: double the size of the extinction,
such events become four times as rare.” (Sentence 1X-3)

It appears that the sentence was based on the following passage in Ubiquity:

“In 1996, the physicists Richard Sole and Susanna Manrubia took a more careful look at
Sepkoski’s data and found that the distribution of extinctions according to their size (this being
taken as the number of families that went extinct) follows our old friend the power law. In
fact, «+---* if you double the size of the extinction under consideration, you find that such events
become four times as rare.” (p.96)

The thing is, “the physicists Richard Sole and Susanna Manrubia” neither “analyzed Sepkoski’s data from
a different angle” in 1998, nor did they make the discovery. The phenomenon of extinctions’ power law
distribution was discovered by 4 physicists, including Per Bak, who made the discovery in 1995, In
their 1996 paper, Richard Sole and Susanna Manrubia explicitly acknowledged the fact®. So, where did
Fang get his (mis)information?




It is really amazing that a Michigan State University Ph. D. in biology steals from a University of
Virginia Ph. D. in physics, in the area of evolutionary biology! Way to go, Spartans!
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A Complete Comparison Between Fang Zhouzi’s Avalanching like a Sandpile and Mark Buchanan’s Ubiquity

Fang’s Avalanching like a Sandpile

Mark Buchanan’s Ubiquity

Seq. Chinese English Translation

I-1 1988 FEE R — NP R 2, EEHEF | It was an ordinary morning in the summer So it was one morning in the summer of 1988, at a
i IR P — NS B AT I — AN S A 2=y | of 1988, at a scientific conference held ina | scientific conference held at a small college in New
F, Sk E N VB AL L B HER A FE ;mall school ir;]Nt_aV\_/ H?mpsgig,_;\(. Y. I\—|(arknpstl1<ire. On this pa_rticular mornilng, geop_hyslicist
Jp ERYRS T e agan, a geophysicist from , was akov Kagan was giving a more or less routine lecture
Z% VYRR RO giving a lecture on earthquakes. on earthquakes, (p. 43)

-2 KNSRl 25 EE L5, £ | Asmost scientists attending the conference | and, as most scientists attending were not geophysicists,
WAE T — s B2 e A iR, e | were not earthquake experts, Kagan gave he was offering a general overview. Kagan related the sad
T £ Hi 75 2 T ) ol DA B . T o some general background kn_owled.ge about | tale pf the singular_failu_re that he and his colleagues
B, i 3 CL 2 K L4 M B earthquakes. W_he_n he told hls_ audience contlnugd to meet in trylng to forecast earthquakes. And
R — e ) how hard and difficult to predict he also introduced his audience to one of the few hard-

: Sl ; ° earthquakes, he introduced one of the few and-fast laws ever discovered about earthquakes, a rule
laws ever discovered about earthquakes, the | describing how often earthquakes of various sizes take
Gutenberg-Richter law. place. This rule is known as the Gutenberg-Richter law.
(p. 43)

-1 E 1950 4EAC, I EE T 4B I HL E 2 51 In the 1950s, seismologists Beno Gutenberg | In the 1950s, seismologists Beno Gutenberg and Charles
Fb s oy R G2 RIS J 7 B v i 42 7 %k 4= | and Charles Richter, working at the Richter, working then at the California Institute of
ZEAH 5% M LT b R 1 ek L Gk California Institute of Technology, collected | Technology, hpped that a census of_egrthquakes over the
Ty P R Lt S £ and analyzed data from thousands of whole earth might reveal some significant pattern that

’ o earthquakes all over the earth, hoped to find | would provide a clue to the causes of quakes. (p. 44)
a clue from them.

-2 eanit, MEESR KAENSZREAEZIE | For example, whether the frequency of Would they find, for example, some most common type

s | A AT (I 2 S/ o ) 22 (e i earthquake magnitude is a normal | of earthquake? ---If there were such a thing as a typical
)7 iR, REEA gy | distribution (a bell curve with a big hump in | earthquake, we should expect the graph to show one big
TN L, LT 2 2 the middle)? In other words, whether hump —something like the famous bell curve of

. earthquakes with an average magnitude mathematics (see figure 1). In this case, most quakes
occur more often; and the magnitude is would fall at about some normal, average magnitude.
typical? (p.44)

11-4 AN EE T IESD A, FEKES M | People’s heights belong to normal The bell curve is one of the most famous curves in
(T B ALy 12K 7, e kg | distribution, the typical height of Chinese mathematics. Weigh a thousand onions or apples, give a
DB E IR adult males is 1.7 meter, and the number of | test to five hundred students, or measure the speeds of a

people higher or lower than the height is few thousand cars as they rush by on the highway: in
gradually decreasing. each case the numbers will fall on a bell-shaped curve,
with the vast majority falling close to some average.

-5 o

1 75 2 A S R RIS B T

But Gutenberg and Richter found no typical
magnitude whatsoever. The frequency of

But Gutenberg and Richter found no humps whatsoever.
(p.44)

11




B RPRAEMPHRAFR IS AT, (H
AR, TERI R, WAER
PR BRAIR o

earthquake magnitudes is not normal
distribution, but it is not lawless either.
Rather, the higher the magnitude, the lower
the frequency.

In terms of energy, it turns out that the Gutenberg-Richter
law boils down to one very simple rule: If earthquakes of
type A release twice the energy of those of type B, then
type A quakes happen four times less frequently. (p. 45)

-6 | 7 H, ©IE—5 8 E N — 4. Also, it follows a very simple pattern—a Double the energy, that is, and an earthquake becomes
— R BRI R B — 1%, &4y | power law —: If the energy released by an four times as rare. This simple pattern —a power law —
SRR P4 — earthquake doubles, then the frequency of holds for quakes over a tremendous range of energies.

the earthquake reduces to a quarter. (p.45)

M-1 ) AR Al OAFF HAth e 7 2 Wit 254l ir3F | Kagan had given similar talks many times As chance would have it, Per Bak was sitting in the

W2 R, xR EI T B AMGLER . I Ocfifuds | before, but this time he had an unexpected | audience listening to Kagan’s talk, and as Kagan spoke,
1E 2 AR s S [E 5 520 35 TR P25 result. Danish theo_retical physicist Per Bak | Bak became increasingly intrigued, because he and his
HI Y 2 5 (o L 5 (1048-2002) o 16T (1948-2002), working at Brookhaven colleagues had also found a power law for the avalanches

-3 T AR o £ — B B A National Laboratory in New York, was in in their sandpile game. (p. 43)

Oy, ‘?E; /f' “HE the audience. After listening to Kagan’s
BEr 02, MRAXAMFHZREME | introduction to Gutenberg-Richter law, Bak
LERIE TR VD HE il 35 o suddenly realized that the occurrence of
earthquakes is very similar to the
avalanches in their sandpile game.

V-1 | R E—k 57—k —kitth E b If we drop grains of sand one by one onto a | Imagine dropping grains of sand one by one onto a table
T, WA R Sk, kR, table, the sands will pile up higher and and watching the pile grow. A grain falls accidentally
HERTRE— SR, MEDHSE, higher, but thi.ngs CannoF continue in this here or theFe, and-then in time the pile grows over it-, e
AR S . BN, B way. As the pile grows, _|t becomes steeper as grains pile up, it seems clear that a broad mountaln of
B WU%?%E‘J%‘%A\%é?f“iﬁﬁ‘]ﬁ'ﬁiﬁ and steeper, and. increasingly unstable: It sanq should edge slovv_ly sk_ywa_rd, and yet thlng_s

Voo 1 e s s — o " 33; X becomes more likely that the next falling obviously cannot continue in this way. As the pile grows
IEDHEM R IR B G, SkEEED grain will trigger an avalanche to lower the | its sides become steeper, and it becomes more likely that
T WHES PR, SRS FRE SR, WBETE | height of the pile. After that, continue the next falling grain will trigger an avalanche. Sand
WHEE. dropping the grains, the pile grows higher would then slide downhill to some flatter region below,

again, and collapse again, alternately grows | making the mountain smaller, not bigger, as a result, the
and shrinks. mountain should alternately grow and shrink, its jagged
silhouette forever fluctuating. (p.18)

V-1 E o S A Il 2 — N E SR IE R B | Bak first wanted to know the answer to a Bak, Tang, and Weisenfeld wanted to understand those
WL Vb HE B R A Nk, A4ke | simple question: What is the typical size of | fluctuations: What is the typical rhythm of the growing

V-2 | [ R A R [ 2 RS ST R — vk | @D avalanche? Can you predict the size of and shrinking sandpiles? (p.18)

IR A 2 K the very next avalanche?
V3| XTFEHEFZ VW HEB TS, 1R PSR, | This needs to pile a lot of sandpiles, very Unfortunately, dropping sand one grain at a time is a
FIT L ES 5 5t 2 LR HEAT R time consuming. So Bak turned to the delicate and laborious business. So in seeking some
computer to simulate the process. answers concerning the rhythm of the pile’s growth, Bak
and his colleagues turned to the computer. (p.19)
V-4

B e R A 6 7 42 () e 7 5 B AT Y

Bak and his two colleagues ran thousands of

The researchers ran a huge number of tests, counting the
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“REFLVDHE?, Givt 7 BE o UK B R
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virtual sandpiles, counting the grains in
millions of avalanches.

grains in millions of avalanches in thousands of
sandpiles, looking for the typical number involved. (p.19)

V-5 AT TFR R T A A HT BRI T ? A4 | What kind of “typical” avalanche did they The result? Well ... there was no result, for there simply
WA, find? They found nothing. was no “typical” avalanche. (p.19)

V-6 | BRI NR R —Riyb T, AN | Some avalanches involved a single grain; Some involved a single grain; others ten, a hundred, or a
KB JLE TR T some involved millions. thousand. Still others were pile-wide cataclysms

involving millions that brought nearly the whole
mountain tumbling down.

V-1 | H BRI SR T e A, HSE 3 A1E | Avalanches of any types could occur, but At any time, literally anything, it seemed, might be just
15— () FR R, VTR there was simply no “typical” avalanche. about to happen. (p.19)

There was no way to predict.
VIEL | S BN AW ? ST RIZEXAN RS, Er | Why is this? To find out the answer, Bak et | To find out why it should show up in their sandpile game,
VI-2 s \ SRR T — e gk al. modified the computer program. Bak and colleagues next played a trick with their
computer. (p.20)

VI3 | AR M EAE T ORI HE, SR EARIEYS | Imagine peering down on the pile from Imagine peering down on the pile from above, and
i b AR TR AMT BRI BERE % FASE | above, and coloring it in according to its coloring it in according to its steepness. Where it is
M, WS A B AR, stegpl)nessi W_here itis rehlatively flat alnd _ relativlely 1}‘1Iat and stable,dcolor it greeln; WheLe s(teg%)and

St ol e stable, color it green; where steep, color it in avalanche terms, “ready to go”, color it red. (p.
ot LeEBEN, e bat. red

VI-4 | W EHEY D HER), ERREGEE . FEEVDF | Atthe outset the pile looked mostly green, What do you see? They found that at the outset the pile
FIHERL, 47 S g %2, BEmi R but as the pile grew, the red increased to looked mostly green, but that, as the pile grew, the green
2. — RV B A, sk As R JE form a network. A_grain falling on a red became infiltrated with ever more red. Wit_h more grains,
OT ¥ IV 2 spot can cause sliding of nearby red spots. the scattering of red danger spots grew until a dense
e ° skeleton of instability ran through the pile. Here then was

a clue to its peculiar behavior: a grain falling on a red
spot can, be dominolike action, cause sliding at other
nearby red spots. (p.20)

VIS | inBRa SR, B E T 2Tt | If the red network was sparse, then a single | If the red network was sparse, and all trouble spots were

IRA IR grain could have only limited repercussions. | well isolated one from the other, then a single grain could
have only limited repercussions. (p.20)

VI-6 | (HRE—HO S ZRER— ), a1t | But when the red sports come to riddle the But when the red sports come to riddle the pile, the
HEFEND TS558, sarge | pile, the consequences of the next grain consequences of the next grain become fiendishly
HESTIIANERE R T, ek be;come urg)pl)_redictable. It rlr;ightltrig%er onl_y un_pLed_ictablg. It m]i?ht triggler on_Iy ahfgw tumplings, or it

bl . s v op a few tumblings, or a small avalanche, or it | might instead set off a cataclysmic chain reaction
E’;ﬁi%l E%‘ﬁ%d\%ﬂﬁﬂﬂi\u fﬁi‘ﬂﬁjﬁjﬁ‘b%l might instead set off a cataclysmic chain involving millions. (p.20)
R IEBURNL, RERUHBFE, | reaction involving millions, like domino
SEILA R TR action.
VI-7

IR e P BRI AN AR R RS FR i IR
&

BN o

The hypersensitive and unstable condition is
called criticality.

The sandpile seemed to have configured itself into a
hypersensitive and peculiarly unstable condition in which
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the next falling grain could trigger a response of any size
whatsoever. (p.20)

VI8 | T e REVW TR ET B CB#iIE AL | Since it was gradually formed during the Recognizing a miracle when they saw one, they
(), BTSRRI E ARG TR, piling process, Bak called it "self-organized | enshrined it with the name "self-organized criticality."
criticality." (p.66)
VIO | FEIX PR S AR LY AR B &R T B % | Under this condition, avalanches of any In this simplified setting of the sandpile, the power law
A (B B R B i e A e B | sizes could occur, but even the largest one | also points to something else: the surprising conclusion
VIL2 | AR R R . e R e A R A T may take place for no special reason at all. that even the greatest of events have no special or
It is completely unpredictable. exceptional causes. After all, every avalanche large or
small starts out the same way, when a single grain falls
and makes the pile just slightly too steep at one point.
What makes one avalanche much larger than another has
nothing to do with its original cause, and nothing to do
with some special situation in the pile just before it starts.
Rather, it has to do with the perpetually unstable
organization of the critical state, which makes it always
possible for the next grain to trigger an avalanche of any
size. (p.47)
VI | BEseth kB, voHE IR BARAZ IES | Bak also found that although the size of Remarkably, Bak and his colleagues found a similar
I, (HRISIE A, B EiAER A, ) | avalanches was not normally distributed, it | relationship for avalanches in the sandpile game.
B ARG, 55 S TR followed the power law: the larger the sizes | Counting up how frequently avalanches of.each size_
S, T I ARG 2,14 are, the less frequently they occur: happened, they found that avalanches topping anything
a HE AT ' ° Increasing the number of grains involved in | from a few up to a few million grains follow a regular
an avalanche one fold, and the frequency of | pattern: Double the number of grains involved, and the
occurrence decreases 2.14 times. avalanche becomes just a bit more than twice as unlikely
(more precisely, about 2.14 times as unlikely). (p. 45)
VIEZ | BRDL, B — W 150 22 2 1 A1 28 R ) So, when Bak heard that earthquake scales These details were running through Bak’s head as he
M, Tl AR B M S AT RE R VD HE R — also follow the power law, he immediately | listened to Kagan’s talk about the Gutenberg-Richter
B, R —Fh B Sl S % thought that earthquakes, like avalanches, power law, and he began to wonder: Could things work
might also be self-organized criticality. the same way in the Earth’s crust? If something similar
were true of earthquakes, then there would be no essential
difference —in terms of causes—between small
earthquakes and the really big ones. (p.47)
VI3 |t e R oA 2 A LR AL, st | Afterward, he and many people constructed | | should mention that Bak and Tang were not alone in
Hi = AT TR computer models to simulate earthquakes. making the link between sandpiles and earthquakes.
Around the same time, several other researchers
simultaneously and independently came to similar
conclusions. (p.248)
VIlI-1

M (R IE B A R TIEHTA R,
ERAE T 1 FERES . A el R I R4

Owing to the motion of plates, the stress
accumulates, the earth is in a critical state.

The Earth’s crust is under constant stress owing to the
motion of plates, driven to move about by heat in the
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VIII-2

VIII-3

AERZA T ZBIN ST, e s,
R AT RE N BITIE B % . HAZ IR —
KLVD 5 )5 T 2 ik Ab Tl SRS A v HE
BUCETII SR —FE, RAMNEEhZ
Ja, AEMITERA AT RE A A E R BRI
TR, MR RELE AL 1A A 2 2 8 K
BIREEARE WS, 51k, m
X RR MR TR TR -

If the rock along one segment of a fault
reaches its threshold for slipping, it slips.
The slippage might be too tiny to be
detected. However, just like a sand grain
could cause unpredictable consequences in
a sandpile in critical state, after the tiny
slippage, anything could happen next: it
may stop, or bring enough stress to the
nearby rocks so they slip too, generating an
earthquake, but the magnitude of the
earthquake is unpredictable.

Earth’s interior. This stress builds up until the rock along
one tiny segment of a fault reaches its threshold for
slipping, and slips. This initial segment might be only a
millimeter long. It might even be microscopic. But what
happens next needn’t be, for the magnitude of the
ultimate effect bears no relationship to that of the initial
cause. (p.61)

VIll-4

AER/DNFRIE R KRR, EATRIHE R AT
—HE, A T R AL Tl SRS T 1R
(K1, AR (R IR IR A A,
BECVETN, B PSRN RTIR, BB
TR0 HE i 13—

No matter big or small, the initial causes of
earthquakes is the same: the Earth isina
critical state. Catastrophic earthquakes
strike for no special reason, unpredictable,
and without reliable precursors, just like a
big avalanche.

Massive quakes may arise out of the very same
conditions as small, and quakes of all kinds may be
totally unpredictable. As with avalanches in the sandpile
game, the largest and most devastating earthquakes may
take place when and where they do for no special reason
atall. (p.39)

Catastrophic earthquakes, then, strike in a very real sense
for no reason at all. There is an explanation for why there
are such earthquakes in the first place: it is the very fact
that the Earth’s crust is tuned to be in a critical state, and
lives on the edge of upheaval. (p.61)

VIII-5

MR EA ZIHRNE, NIRRT
H OESAFERS A 2 K, mHiE e
CUERANENIE, RATE TCIEAE.

If an earthquake has conscious, when it
begins it does not know how big it is going
to be. And if the earthquake itself doesn’t
know, we are even more unlikely to know.

In the picturesque phrase of the earthquake expert
Christopher Scholz of Columbia University, it seems that
an earthquake when it begins “does not know how big it
is going to be”. And if the earthquake itself doesn’t know,
we aren’t likely to know either. (p.61)
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A Complete Comparison Between Fang’s Unstoppable Wildfires and Buchanan’s Ubiquity

Fang’s Unstoppable Wildfires

Mark Buchanan’s Ubiquity

Seq. Chinese English Translation
I JRAEE ISR S, BT K. IR, The original blue sky over Los Angeles has
Tzt Ak 2 7 R E R ARARE BRI, 1XRZIEAZHL | becoming a mixture of gray and red. Smoke
BRI s ERRH—3mARkkk, M8 H 26 H is billowing in Angeles National Forest in
JRBILLE KA A BB s, DT 6 | the distance. This is the largest forest fire in
iAW, AR ARIG 20% L . 3£ E | Los Angeles County history. The fire
AR 25 R il 2 X 3 K K R R A k. | started in August 26, and it is partially
XAPGEFATE . BT 8N S8k, 90%02L | under control only till now. About 20,000
R K E R NN, NS REEIAET | hectares of forest, more than 20% of the
. NS H S8, Ik | forest, has been burned. U.S. Forest Service
AR S . e R, 40254 | has determined that the cause of this fire
WA LB K AE RS . (B H9H-4 W45 | was arson. This is not unexpected. Except
275 R I C™ E BICN T i ? for being ignited by lightning, more than 90
percent of wildfires are caused by human,
whether intentionally or not. The contact
between humans and forests is increasingly
close, and the frequency of wildfires is also
increasing. At the same time, across the U.
S., there are a dozen forest fires burning,
why are only Angelis fires serious enough
to become news?
-1 | I kRBERER ML, BT84 BB | The occurrence and sustainment of a fire
-2 FR=2%, R=2FNERT 4, BEA | disaster depends on three elements: heat,
W, BHIEZ A AER, KEiiEtERE, | fuel, and oxygen. Lack of any one of them,
ES LSO such as temperature is not high enough,
shortage of fuel, or limited supply of
oxygen, the fire cannot spread, and will die
eventually.
-3 | FEIXUEEE T, ST K R/ 32 Bk Among these elements, the wildfire is Why and how and where fire spreads depends on the kind

MARKHREE . AR K/ 2 bz (A
PR (EHLT_E A HR R DL S S A K3
ORI, TR A R 10 S5 WY R M4 1
Ko WAL R WAL A KA
KIKAE, FIREIEKGEK, TR AEFLIS KK f%

mainly influenced by fuel: the tree’s
wetness, shape, size, distance from each
other, and the patterns they all affect the
spread of the fire. Also, the condition of
trees is associated with their species and
ages. There are other factors which could
influence the fire: winds can blow a fire
stronger, rains can extinguish a fire, and

of trees in its path, on how far apart those trees are, and
on the more detailed patterns in which forest and
grassland mingle. Winds drive a fire to spread, while rain
slows it down. The detailed history of the forest matters
too; growth in some regions is much older than others,
and this affects how easily it burns. Natural barriers such
as rivers can retard the advance of a fire; then again, a hot
fire can blow embers clear over a river and set new fires
more than a mile ahead. (p.67)
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revers can block a fire’s spread--*

-4

A BA A — B RELE A TN — 32 2 K
UL CRDARMBETARD We? Leinisd, WA
R T K g ST ?

Are there some laws which could allow us
to predict the size of a wildfire (i. e. the area
of a forest burnt)? For example, which size
of wildfire is the most typical?

-1

1998 4, I [H FEAs /K KA TEN b3 FTHSRALASE
U ARARET AT AL

In 1998, researchers at Cornell University
of the United States used computer to
simulate forest fires.

In 1998, the geologists Bruce Malamud, Gleb Morein,
and Donald Turcotte of Cornell University gathered
extensive data on forest fires in the United States and
Australia over the last century. The size of a forest fire is
sensibly given by how many trees it burns, or,
equivalently, the area that the fire consumes. How large
is a typical forest fire? (p.67)

11-2

MATIE RS E R AR, B D BRAE AN
T AR, R AR T BN, A
T AR BEE KR, R L
fM Lz H s 2 k. A5, R EHE R
ARG, FERFMAERAE LI T —HREEATK
56, HEVR LR BENLE . dRIAAME T
AR, B AT o I R AR AR R IY
MET LAWKtk Tk,

They planted virtual trees in grids, each
time-step a tree in a grid randomly, one tree
per grid. As time turns on, the number of
trees increases. Then, after a certain number
of time steps, the program drops a virtual
match randomly. If the match falls in the
square with a tree, the tree catches fire. If
the four squares next to the tree have trees
also, the fire spreads.

Like the sandpile game, the forest fire game is played on
a grid, and, at each time step, the computer plants a tree
on a random square. As time turns on, the number of
trees increases as they sprout up at random all over the
forest. Every so often, however, after a certain number of
trees have been planted, the computer drops a match on a
random square-+-When a match falls, it does nothing if it
lands on an open square. If it hits a tree, that tree catches
fire. The final rule in the game is that, once a tree catches
fire, it will at the next time-step set fire to any trees that
happen to occupy one of the four squares next to it. (p.69)

The forest fire model consists of randomly planting trees
on a square grid at successive time steps and, at a
specified number of time steps, randomly dropping a
match on the grid. A maximum of one tree can occupy
each grid site---If the match is dropped on an empty site,
nothing happens. If it is dropped on a tree, the tree
ignites, and a model fire consumes that tree and all
adjacent (nondiagonal) trees.

Malamud, et al. 1998. Science 281:1840-1842.

AT B ATIEANEF, Gt R R AT K
FRIRIASE,  J-350A R 320 MRL F B O, K03
HF R R AR, B RORBTEOR, R
PR AR o

They run the program repeatedly, counting
the size of each virtual wildfire, but they
didn’t find the typical size, rather, they
found that the occurrence of wildfire
followed power law: the bigger the fire size
was, the less frequently it occurred.

Malamud and colleagues ran a number of simulations,
and in each they counted how many times they saw fires
that burned off a given area of the grid. There were, as in
real forests, many more small fires than large. But
beyond the mere qualitative agreement, the model also
gave rise to a near-perfect power law. (p.69)
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V-1 | FRATCARG A4t . YRR | We have introduced before, in earthquakes
ERAERTIRLRTUERE (B0 (B | and the avalanches of sandpiles, the sizes
—FERED) , AR 200846 H 4 H) . and the frequencies follow power law (see
Avalanching like a Sandpile, this page, June
4, 2008).
V-2 | R, KRN AR | Power law indicates that big or small events | Recall that a power law, with its scale-invariant form,
SRR, FFRA RN R, sy | are caused by the same factors; there are no | implies that large events are just magnified copies of
T HHLS I FORES (H BRI EE | special factors for “big.” The earth crust or | smaller ones, and that they arise from the same kinds of
BURI AR IR , FEIXAHE I AL | sandpiles are in a self-organized critical causes. Really, big earthquakes aren’t triggered by
MM E sk E AT A k2, KM al ity | state (gradually formed its own special events, but are simply the natural if infrequent
WP Al B AR, L HA R Z, &4 | hypersensitive unstable state), under such consequence of the overall critical organization of the
TR conditions, quakes or avalanches of any Earth’s crust, and its susceptibility to long-range chain
sizes could occur, big events occur purely reactions. (p.68)
by chance, no other special causes,
therefore unpredictable.
VI-L | BRI KRR T BAZIG SR | Since the virtual forests in which the The network of trees on the grid seemed naturally to tune
A, MBS BRARET SO 15 itk lig ? wildfires occur are in a self-organized itself to a critical state in which the next match might
critical state, how about the real forests? spark a fire of any size whatsoever, even one that would
destroy the entire forest. (pp.69-70)
VI-2 | BRRIRRZET RN A Gt TR AEESRE AR | The researchers at Cornell University Surprisingly, they did not find any indication that there
KA (ARARET &, FIRER A TR R A EF & | studied the forest fires occurred in the U. S. | might be a typical size for a fire. For example, their
HEL, IF He A s and Australia; they did not find typical size | data ...reveals a remarkably strong power law. ...
of a wildfire, which also followed power The Cornell researchers found that the same thing seems
law. to be true for forest fires, not only in the United States,
but also in Australia, and presumably everywhere on
Earth. (p.68)
VI-3 | BRHMEIH 4T ARG IORES. X— | It seems that forests are indeed in a self- When a fire starts, it doesn’t yet know how big it will
VI-4 B IS BE B SR TR BT K 3T, eai#em] | organized critical state. The discovery not become. Fires spread as they do because any forest has
KFUBLET K A AN AT TR only couldn’t be used to predict the sizes of | the organization of the critical state, and how far any
wildfires, it indicates that the occurrence of | particular fire goes is largely a matter of chance. (p.68)
big wildfires is unpredictable.
VI | A5, B A SGE L EHUESRUR B 55— | However, another phenomenon discovered | For the game also turned up one other curious detail, one
LG, HX ] 42 1 B K R RBEAR 6 )R Ko by the researchers through computer that may even help the U. S. Forest Service to reduce the
simulation was helpful for wildfire control. | number of huge, catastrophic fires in the future. (p.70)
VII-2 | A ATTHAS R B s KR AT R . A 4 | They simulated with different sparking The number of fires per time step (NF/NS) with area (AF)

Fh 125 BRI —AR K 48, G I0EERF 500 ARAR )
—HRkLE, A HINAEFRP 2000 B 5k 4

RUR AT AR, R AR BIIR h (E
ARAL BN EEFN 2000 BB A5 K LR, XS R
6 b OB RRBRAT I TR, 0T AR SR A

frequencies. In some run, they dropped one
match per 125 trees planted, some one
match per 500, some per 2,000. The lower
the sparking frequency, the higher the big
fire frequency. When the frequency was

is given as a function of AF for a grid size of 128 by 128
squares at three sparking frequencies, fS 5 1/125, 1/500,
and 1/2000 (Fig. 1)--- Large forest fires are dominant
when the sparking frequency is small (Fig. 1). This
dominance is easily explained on physical grounds. For
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MORRIIMA, EFZRHL T RERL T
R

lowered to 2000 trees per match, the grid
was covered by trees, and the match
dropped usually ignited many trees, in many
cases all trees were burned.

small sparking frequencies or small grid sizes, the grid
becomes full before a match sparks a fire. The areas of
the fires will generally involve a large number of trees,
and in most cases, the fires will span the grid.
Malamud, et al. 1998. Science 281:1840-1842.

VI | AT RR B A TR, 7R 1972 42 They called the phenomena “Yellowstone Malamud and his colleagues dubbed this the
B, B AT T JCREUERFEGE, —H& | effect.” Before 1972, Yellowstone National | “Yellowstone effect,” ++From 1890 onward, the attitude
DLEF SO R B A K. XA 2R | Park adopted a zero tolerance policy on of the U. S. Forest Service was one of ‘zero tolerance,”
RHRA O, Bl T 265 5 1988 | wildfires, suppressing as many wildfires as | even for forest fires sparked by natural causes. The
I AR K, Beti T 32 JiAWiIA | they could. That was analogous to the super | service tried desperately to put out every fire whatsoever.
M, A AR 36% low sparking frequency simulation, and it | This is the real-world equivalent of dropping matches far

had similar consequence: In 1988, less frequently in the forest fire game, and it appears to

Yellowstone suddenly had a big fire, burned | have had similar consequences. (p.71)

320 thousand hectares of forest, about 36%

the area of the park. This transition can be termed the “Yellowstone effect.”
Until 1972, Yellowstone National Park had a policy of
suppressing many of its fires, resulting in a large
accumulation of dead trees, undergrowth, and very old
trees (8). This accumulation
is analogous to a small sparking frequency in the forest
fire model. The grid becomes full, and the likelihood of
very large fires is much higher than that in forest fire
models with larger sparking frequencies. In 1988, a series
of fires in Yellowstone burned 800,000 acres.
Malamud, et al. 1998. Science 281:1840-1842.

IX-1 | SHEME K EGRATINK, IREMAERMRA AL | Suppressing every wildfire moves the forest | One of the unintended effects of this program was that
TG FORAS, TR T FAFE RBIE SR away from the critical state, instead, it the forest began aging. Old trees were not replaced by
. DR TR, . B, BYEL, drives it into an even more unstable younger trees, and the natural evolution of the forest’s
Mo HESS 7R, MRz AEIH, IXEs4eRSE | supercritical state: the forest is full of old material changed. Deadwood, grass and twigs, brush,
UFIREL, N T kJE, FiaREREBRIET trees, deadwood, brush, grass, twigs, bark, bark, and the leaves accumulated; as a result, the forest
b NI E 11l s =R 055 S leaves, they are superb burnable materials. moved away from the natural critical state. The trouble is

Once they catch the fire, they will burn and | that fires are an indispensable component of the natural
spread unstoppable. dynamics that keep forest in that state, so by suppressing
them, the Forest Service has instead driven the forest into
an even more unstable state, a supercritical state, with a
high density of burnable material everywhere. (p.71.)
IX-2 Suppressing every wildfire is impossible; all

KA R RN, RSHERHRE R,
RS, Ja SR n] RE™ 5

o

it does is delaying the outburst. The longer
it delays, the more serious the consequence
will be.
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X-1 | FEMETEREIRS] TH K EFMWER | The U. S. forest administrations later The U. S. Federal Wildland Fire policy now recognizes
ARSI, X ASRERELIER | realized that wildfire is an important the difficult position into which U. S. forests have been
T ORFFINK, AR (BRARiib2)4E4r. | component in the natural ecosystem of the put by past practices---Consequently, forest managers are
X2 WP=H %4« ARG BRI B /2 4| forest, therefore they no longer try to no longer trying to control small and intermediate-size
AT P OK Be b AR bk . {H 2 3EER | control the wildfire caused by natural fires. Indeed, they now even set prescribed and managed
MARZ IR T30 A K F AR T 7 2, causes, unless endangering the life and burns in order to keep the fuel from building up-++ The U.
[f] o properties. The forest managers even S. Federal Wildland Fire policy hit the nail squarely on
periodically set fires under strictly the head in concluding that “wildland fire, as a critical
controlled condition to burn out some parts | natyral process, must be reintroduced into the
of the forest. However, it will take tlme to ecosystem.” It may take years to redress the balance, **-
redress the natural balance destroyed in the (0.72)
past one hundred years or so.
X-3 | W SEEMAER TR — S eE Bk F A AW | Had U. S. forest administrations given up

B, MVF 1988 4R (158 A 2 [l K Kl AT LA
Gs 2 A E S AR BN A 2 ik
FREIERERMAKT

their zero tolerance policy earlier, the
Yellowstone fires of 1988 might have been
avoided, and California where the Angeles
National Forest locates, might not have
suffered from the repeated forest fires in
recent years.
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A Complete Comparison Between Fang’s Why Did Mass Extinctions Occur Repeatedly and Buchanan’s Ubiquity

Fang’s Why Did Mass Extinctions Occur Repeatedly

Seq.

Chinese

English Translation

Mark Buchanan’s Ubiquity

B A A IR BIBLAE M8, ek R
B AR, TELE R R A RZ
BOE A, WEURY, HiEk BBy
i, 999% LA LHIC KL, WA — MR R K
HAAE, AR BUG the — K
Y. PR KA — A — EAE KRR, RS
g (BN =02 =) KRG B T ARYR L
[EIIFES . BRI AL IR, 7ok
A, BRRNE ROK L ERE T =02 —
fKY, HURETIRAER, 1R BRI TR
W, iR EE, V2 YR — KL, HR
NKKH.

Since the origination of life till now,
billions of years have passed. During the
time span, there have been billions of
species on the Earth, however, there are
only a few million species right now. In
other words, more than 99% of the species
became extinct. There is not a single species
which could survive forever. The current
species will become extinct one by one
later. Extinction is an ongoing process, most
extinctions (about two thirds) were caused
by the evolutionary factors such as
competitions among species, or changes in
environment. Extinctions like these
occurred sporadically, they are called
background extinctions. The rest one third
extinctions, however, occurred collectively,
in a short period, it was like a disaster was
falling from sky, many species were extinct
altogether, which is called mass extinctions.

PR OCK kb2 A o A B T
BN TEETHER T, MR R
PTG ST 2 SRR T AR A SR 1 B 5
BLERRN 7 HFEAR, SR EEARR 7 it A
AR A AEACHH A=A, SR TR
NI

The mass extinctions made the distribution
of fossils in the crust discontinue, fossils of
some organisms disappeared, replaced by
new fossil groups. Geologists divide the
geological eras based on the turnover
phenomena of the fossils: Paleozoic,
Mesozoic, and Cenozoic; each era is further
divided into periods.

wAEMNA T E B IR AR ST G i RIS
BHE. NAERRE—1IME (2849 3
FAERBE—ANE (ZBD) , WA ELE
FHiOmEIBRER, R RA T Y S KT
—UCRYE: R AERKBEAEN = R BT =
BORM (%212 2500 FT4ERT) FHHIEA

F, M H 96% MMM BERCKL T . M
FAERKRE N (A% FEERKE

The fossils turnover phenomena were most
obvious between eras. From the last period
of the Paleozoic (Permian) to the first
period of Mesozoic (Triassic), there was the
most obvious jump in fossil distribution,
indicating the largest mass extinction
occurred: trilobites which were abundant
during Paleozoic era could no longer be
found at the end of Permian (about 225
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million years ago), and 96% of marine
organisms were also extinct. From the last
period of Mesozoic era (Cretaceous) to the
first period of Cenozoic era (Tertiary), the
changes in fossil distribution are also very
obvious. Although the mass extinction was
not as big as the one in Triassic period, it
was the most famous nonetheless: dinosaurs
which flourished in Mesozoic era and once
dominated the earth for 200 million years,
completely disappeared in late Cretaceous
(about 65 million years ago), along with
about 70% marine species.

IV | s BRRKA IR R FIX 4RIk, EAME | The two mass extinctions are not the only

20 80 LEKR M —TWT LKA, AW K4e4E | ones. A study conducted in the late 1980s

Jis B3R AR RY 23 Wk, k¥4 2600 /34 | showed that mass extinctions occurred

RAeE—W, WFEBEERE. X TofikK4: | about 23 times, about once per 26 million

MRS BRI Ema e, 64 years, seemed periodic. There are still

W {HEME R B ARSI, il kEDbf 5 | dispute about whether the occurrence of

IR ICR Y AR B 8. WKk 4aBIfEF | mass extinction was really so frequent or

AEGMENEBEEN S, B rERET regular, however, even according to the

. MABNTLEREMKA? most conservative estimate, there were at
least 5 mass extinctions. Therefore, even if
mass extinctions were not regular periodic
phenomena, they did occur repeatedly.
Why?

\ Rl K 4 4, MHAUERAERZ, % | The extinction of dinosaurs was most

T <R e K B BAS " AN g 42 tH . S 4% | famous, and researchers on the subject are

Bl KB RREFHRBIMEER. B | also the most numerous. Many theories of

TR 4IRS RE G, thiniim AL siER: | dinosaur extinction have been proposed

RN T . ARESINE T B, ko | from time to time. Climate changes and

iRl AR E R, ERANEAE % | volcano eruptions are the factors mentioned

&, frequently. Some theories are relatively
creative, for example, the mammals ate all
the dinosaur eggs. Some theories are almost
absurd, for example, they say that dinosaurs
committed group suicide, or were eaten by
aliens.

VI-L | 4T, BRI KAEH IR T RZHAR | Finally, a theory about the extinction of In 1980, a team of scientists led by physicist Luis Alvarez
VI-2 | AJA]. 1980 4F, ¥R DURMIEE S RIS

dinosaurs was accepted by most people. In

of the University of California at Berkeley proposed that
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1980, Nobel Prize in Physics laureate Luis

the KT disaster was the direct result of a worldwide

VI3 | B MT R R RS . X FE B &t | Alvarez and his colleagues proposed that atmospheric upheaval triggered by the terrific impact of a
EORIVRER, M TIL+ /iR 7ofeEk B | the extinction of dinosaurs was caused by huge asteroid or a comet on the Earth. “--the destructive
RIS A, 2 LAS R R R A an impact of an asteroid on the Earth. The | capability of -+-ten thousand times the entire nuclear
impact generated huge energy, equivalentto | arsenal of the world.” (p.89)
explosion of hundreds of thousands of
atomic bombs on the earth simultaneously,
which was enough to cause a mass
extinction.
VI-4 | iy EEF SRR, HeIFEs0EE. | Although it sounds crazy, it is supported by | If this idea seems like science fiction, it is supported by a
evidence. good deal of evidence.
VI-5 | BIRIEFR2EENEDA T ARLM=84305 | Alvarez et al. found a high concentration of | To begin with, scientists have found significant quantities
VI-6 | R ES A mIRENR L eE. MEnEa | rare earth elements in the rocks at the KT of the rare element iridium in the rocks at the KT
BRAEE T RARFD, ERAGTHESERE, boundary. Although the content of rare boundary, not just in one place, but at more than a
WIXFhFRMGRBEARLEY, Y45 — | earthelements in Earth strata is low, their hundred sites worldwide. ---As one such element, iridium
KB A SR BR AT content in meteorites is very high, therefore | js only rarely found in the crust. -+-Well, asteroids and
this anomaly indicates that in the late comets contain quite a lot of iridium---Scientists have
Cretaceous period, there was a large also measured the levels of other rare elements in the KT
meteorite collided with the earth. boundary, such as ruthenium and rhodium, and the ratio
of their abundance is just as it is in asteroids and comets.
(pp.89-90)
VI-7 | 1990 4F, fESVEEHNIC-RIEEE R T —AE | In 1990, a crater with a diameter of 180 If that is not convincing, eleven years after Alvarez and
7Kk 180 A BB AL, il dES: | kilometers was found in the Yucatan his colleagues suggested their impact scenario, another
RN Peninsula in Mexico. It is believed that the | team of scientists discovered an enormous crater in the
crater was caused by that impact. Yucatan Peninsula in Mexico. ---Yet the crater is nearly
180 kilometers across, and in 1992, when it was possible
to establish its age, the crater turned out to have been
made 65 million years ago. (p.90)
VI-1 | e CAR DA B2 K PREE, 1E 6500 J34FHT There are few scientists right now doubt the | The very fact that there is a crater implies that there was a
V-2 | g e — R R St G KR, HAE, | fact that a huge impact occurred 65 million | huge impact:+-But was that enough to trigger a mass
Vi3 TEARANIN [ BUR A LB AT KRS T3 2 8 | years ago. However, the occurrence of the | extinction?-+To make matters even more puzzling, other
SR TIFRRE . FESABRFIN NIt A7 2 ) impact during that time is not the same as | tremendous impacts in the past haven't seemed to harm
KA KRR RS, (EAE 4R 4%y | the impact caused the mass extinction. anything-+-The fossil record shows absolutely nothing
i H AT T H There are evidence showing that huge unusual at the time. (pp.90-91)
impacts occurred during other periods, but
the fossil record shows absolutely nothing
unusual at the time.
VII-4 | AR AR R N KSR R . A | Many scientists still believe that the In view of these outstanding questions, not everyone

AR B FL BN 1 e A e KA A

frequent eruptions of volcanoes, climate

believes that the dinosaurs were wiped out by a fatal rock
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changes, and the rise of mammals were the
major cause of dinosaurs’ extinction.

from the sky. Scientists are kicking around a few other
ideas as well. Some years ago the geologist Leigh Van
Valen of the University of Chicago noted that the
mammals began thriving and increasing their numbers
just a few hundred thousand years before the KT mark,
and that they could have muscled the dinosaurs out of
existence. Some paleontologists suggest that the battle
may have been swayed also by changing climate--+ (p.91)
---temperatures or sea levels were rising or falling,
volcanoes were erupting,-* (p.92)

VIS | B LR KL, BATERAEDBARERER | In the other mass extinctions, no evidence What of the other mass extinctions, 210, 250, 365, and
IS LLR B PR KR AN IEE B | of impacts has been found. Were there any | 440 million years ago? For these events, no one has yet
T R & 7 other more general factors for the found a huge crater of just the right ago. They may do so

extinctions? in the future, but for now most paleontologists suspect
that something else was at work. (p.91)

VII-L | R ERATRE I Goit- &R R RO 4a /80 | If we could count the sizes of extinctions
B, WA E BE AR R IA T 4 R during each period, we might be able to find

some clues.

VII-2 | [ER—AR A EEEEIRE R, Xe | However, the fossils from a certain species | All told, the effect of a sparse fossil record is to make
BTGV A DiE iRz, WRSGHE (L | are extremely rare, and estimates made species seem to originate later and die out sooner than
KR — AN B 2Rl GELE 4R —1 | based on the sparse record are error-prone. | they really did. Fortunately, the errors grow smaller with

Vili-3 B BrR4ur5m, ERERS L . XA | If counting the extinctions of genera (a the presence of more fossils. And that is why Sepkoski,
ZH TAE collection of several closely related species | and later Benton, decided not to study species, but to look

constitutes a genus) or families (a group of | higher up in the tree of life at the level of genera or

related genera constitutes a family), the families. (p.96)

results would be more reliable. That is a A genus is a collection of several closely related species,

very difficult work. and a family is a group of related genera (plural for
“genus”). (p.94)
Before we see what this wealth of data can reveal, it is
worth saying a bit about just how difficult it is to
assemble. (p.94)

VII-4 | ZINEFRS A R EE s RHIT L B 5187 | Paleontologist Jack Sepkoski of the Jack Sepkoski of the University of Chicago is a

T 104, gttt e o4 S s
MBI B KA 1] o

University of Chicago stayed in the library
for ten years, documenting the origination
and extinction of each genus and family of
marine invertebrates which have abundant
fossils.

paleontologist who prefers to do his research not in the
field but in the library. (p.93)

In 1982, Sepkoski published the first installment of his
version of the fossil record—a massive database
documenting the origination and extinction of many
thousands of families- - After another ten years of
gathering, he had assembled a database for some forty
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thousand different genera (all marine invertebrates)
falling into some five thousand different families (with
about eight genera in each family). (p.94)

VIS | X TCTARTE 1993 S5, XUk 7 HARBA | His work, which was finished in 1993, Sepkoski’e efforts stimulated further work, and soon
Zgiit HoAth B AR I stimulated other people to document other after, geologist Michael Benton of the University of
organisms. Bristol in England finished compiling an independent
database documenting the times of origination and
extinction of some seven thousand families of organisms,
in this case, both marine and terrestrial varieties. (p.94)
IX-1 | HEXEHHRIC A, RS/ MR #K | Plotting these data and counting the number | As we have seen, the orthodox view on extinction holds
AR, ANH PR, AR R4 BB | of families went extinct in each geological | that there are two kinds: background extinctions, caused
K, EHRENAIE, SHBURL4 e, Ke | period, the results were hardly surprising: by ordinarily evolutionary processes, and mass
)5 AN, 0 BB B ORI B IR 4. Usually the extinction was not big, but from | extinctions, triggered by climatic changes, asteroid
time to time, peaks appeared, the highest impacts, or other shocks to the biosphere. A rough plot of
peaks correspond to the greatest mass Sepkoski’s and Benton’s data seems to back up this point
extinctions. of view. The record of the fraction of families going
extinct in each geological period shows a pattern of
relative quiet punctuated by sudden cataclysms (SEE
FIGURE 7). The tremendous extinctions stand out from
the rest. (p.96) [Figure 7 legend: The five largest peaks
correspond to the greatest mass extinctions, -+ (p.97)]
IX-2 | XFERSE R RA 2t HR7E These results look nothing new. However, In 1996, the physicists Richard Sole and Susanna
IX-3 | 1998 4F, H MBS T /ANMA B HT 283 | in 1998, two physicists analyzed Sepkoski’s | Manrubia took a more careful look at Sepkoski’s data and
BHFEMESE, FiF KL AL, # | data from a different angle to see the found that the distribution of extinctions according to
THEERREL: KA IN—f%, % | distribution of extinctions, and they got a their size (this being taken as the number of families that
A LB IR 9 5y 2 — surprising discovery: double the size of the | went extinct) follows our old friend the power law. In
extinction, such events become four times fact, ---if you double the size of the extinction under
as rare. consideration, you find that such events become four
times as rare. (p.96)
X-1 | XREEY)KLRMTE. R WHEPHE | This indicates that the frequency of
—HE, RS IR R extinction, like earthquakes, forest fires, and
sandpile avalanches, follows the power law.
X-2 | HEATRBORFEAAFR, SR&IBTINE TSR | Whenever we see a big event, we are Do violent happenings generally imply violent cause?
e I AR R I S LR 5T /2 accustomed to think it must be caused by Must every dramatic extinction have an equally dramatic
some kind of special causes. cause? (p.97)
X-3 | {HERAMLARI AR, BaRW, KFEERA | However, as we introduced before, power We have seen in earlier chapters that this prejudice has

AR R S NEAR R AER R, S0
iR, AT IRFUREH R G R A EDUR
PIIZESR, FERARAN R E (S0 (8
KIEARY , AR 20094E9 H 9 H) . 4k

law suggests that the causes for big events
and small events are the same, their
occurrences are purely by chance, and they
are the results of chain reactions by the

taken a beating in recent years—for example, in the
context of earthquakes and forest fires. The remarkably
simple form of the curve for mass extinctions hints that
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systems in the critical state. There are no
special “big” factors. (See: The Never Stop
Wildfires, this page, Sept. 9, 2009). When
we rack our brains to find a particular cause
for the mass extinction, are we making a
mistake? Perhaps the global ecosystem is in
a critical state, just like crust, forest, and
sandpiles, the causes for the mass extinction
were the same as for background extinction,
they were the rare but natural results of
general evolutionary process.

scientists may be making a terrific mistake in thinking of
these “standout” episodes as something special+--The
power-law perspective hints that the mass extinctions
may not be exceptions to the working of evolution.
Rather than the fingerprints of the Hand of God reaching
in from afar, they may be the inevitable product of
evolution’s most ordinary principles. (pp.97-98)
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Notes

[ See: http://en.wikipedia.org/wiki/2008 Sichuan_earthquake.

? Fang’s original Chinese: “Szfr L, H BT I3 AF A2 A 1A 55 705 AT LAAER TR A2 10 % 4 o AR AR 3 22 1R
PTG, MIRRI AR AR —MEIRILR, WRRZ BRI, RLIEREM TR . ~ (Fang Zhouzi.
Earthquake Experts Shouldn’t Be Over-blamed. XY S20080513. According to Fang’s end note, it was written on
May 12, 2008. 75 #: (AR HFRMFE L 5) |, XYS20080513).

Bl Fang’s original Chinese: “{Hj2&, X LATFIN A AT I . A, X5 4% Z 55 0 T BEA 24 N\ 50
TERRARSE, «ooeee Wr s B2 RGP RIPETTA TN, 55RO R A 48 F X B T — R 38 Bt 92 0772
FIEAL, ORI A, -eeee ”(See: Fang Zhouzi. Reductionism and Holism. Studies in Dialectics of Nature,
Nov. 2000. ()5 E XANEGE T SOAVEY ,  CHARAHIEERFFT) 2000 4F 11 ).

“ For detail, see: Yi Ming. The Feud between Drs. Fang Zhouzi and Xiao Chuanguo, Chapter 8, pp.370-400. ( (J7
JEPRea S M AL E A KD 370-400 T).

Blibid. Fang also instigates his followers to scold these scientists with much more vicious and evil words. In July,
2008, Fang set up a special folder to collect these articles, and he labeled the folder “A Group of Demons Celebrate
While the Whole Nation Is Grieving.” (Original Chinese: “2¢[E [FlH6 H, #fEEALEER). See: (BUIHEFEIE) .

1 In January, 2007, Fang wrote: “Who has said all “earthquake predictions’ are ‘superstition’? If [I have said] so, it
doesn’t need Tiandi Shengreng, Seismological Bureau would have eliminated us. What we said was, those who
claimed they could predict earthquakes with I Ching, astrology were practicing superstition. Can these people
represent serious research on earthquake prediction?” (Original Chinese: X & #EF b 7Z T — K 15 5 kA5 2
HRERTE AL RMAEN B, RRAZICRIIS K T FATUHHZ L SRR B4 BAH
MR N RIS, X AR RRIE )L\ LR E M 70?2 ) (See: Fang Zhouzi. New Century Weekly,
a news medium who has no justice, no ability, no morality, no conscience, and no brains. XYS20070118. /5§ F:
(“hiEpR CorttalF T ) XYS20070118).

Il Fang’s original Chinese: “BIACRL B AR BRI, AR A SR BIMA, 1M HAMER B . » <x It
T ARG S G R —FE”. See:  (HUZE TN A& A SHLsL) .

1 The case was made public in March, 2011, in Yi Ming’s Chronicle and Demonstration of Fang Zhouzi’s
Plagiarism and Copyright Infringement. (JFB:  (J5 £+ PP 228 G343 ) ).

OV D7 f-F: (G HE—FERIIE) . 20084E 6 H 4 H (HEEER) .
1 CCTV. Is Earthquake Predictable? June 8, 2008. (FH o fiMl & :  (HUZARETRINIG? ) , 2008 4£ 6 H 8 H).

(1 Shenzhen Satellite TV. Can Earthquakes Be Predicted Accurately? May 2, 2010. VI EHL: (i E BE % e
2 )

12 Fang’s origianl Chinese: “I&7EME L[5 [EAN/N] 4295 7 +4E. » Note: Fang began living in California in 1997,
and since 2002, when he married Liu Juhua, he has been mainly living in Beijing.

I3 Sun Shihong’s original Chinese: “Ft LAURATTFINE, FEAR A — LU SEAME R HEATE 2 . Jy 6B A 1R 2 SEAME
S, 7

I The two cases are: in September, 2006, Fang’s plagiarized British mathematician Drs. John J O'Connor and

Edmund F Robertson of University of St Andrews, to write his The Truth behind a Great Feud in Mathematics
History; in March, 2009, he plagiarized Wikipedia, the webpages maintained by Princeton University and San
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Andrews University, to write his A well-known Case in the History of Science: The Death of Galois. Fang was
unanimously convicted in both cases. See: The Academic Misconduct Assessment Panels: The Verdicts.

(5] See: Yi Ming. Preface to The Complete Analysis and Comparison of the Plagiarism in Liu Juhua's Master 's
Degree Thesis.
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looks a job easily done.
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